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usuEn Tud 1IBUBITEBL AOUBAIOUN D0
MINE ENGINEERING CONSULTANT CO.,LTD.

21115 Insomsivioald BA Soamaaoo 1

BOaSOAN-uASLNEN 34/1 suausBOme

ounosryus sondaunueid 12130

InsAwr : 02-0642253, 02-0644754

Insans : 02-0642253 sio 102
IauUsHwWoWIdamd 0135550001178 dunoulnng

ANALYSIS REPORT

Data Provided by Customer
Customer Name : wigianes auudes lassniswillaausaunii Useyudnsy 30451/15783

Address
Sampling By
Station

Data Provided by Laboratory

Sample Type
Analytical Date

; 2NA
: 7-13 October 2020

: fvadiauny snaudvy Jainaiung
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
: guyut il (UTM 47Q 566176 E, 2057748 N.)

Report No.
Sampling Date

: M630124
: 5-6 October 2020

Sampling Method : High Volume Air Sampler

Received Date
Report Date

: 7 October 2020
: 13 October 2020

Model of Equipment : TISH
Certified Date : 24 January 2020

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

o . Sampling Dat Analytical Method Result Standard ¥
arameter ampiin ate nalytica (]
Ping (mg/m) (mg/m?)
TSP 05-06/10/2020 US.EPA 40 CFR 50, Appendix B 0.007 0.330
Note: D Ussmimnnsnssunisdawindaswiond atudl 24 (wm.2547) Fae dvumnssgunmunmennidluussemalaiily
TSP: uareadsin \de 24 12l
(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory
172

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



usun Tud 1BUDITESD AeUBANaUr Dria
MINE ENGINEERING CONSULTANT CO.,LTD.

21115 Insomsiviodall 85 Sodnaaco 1

BOuSOAN-UASLNEN 34/1 ehuausiSOmel

SuNosyYus YundnunusId 12130
InsAiwri : 02-0642253, 02-0644754
Insans  : 02-0642253 sio 102

1auUsSwiowidemd 0135550001178 didnowlnnj

ANALYSIS REPORT

Data Provided by Customer
Customer Name : wieiaties auudess lassniswilloawsaiuen Useymulnsh 30451/15783

Address
Sampling By
Station

Data Provided by Laboratory

Sample Type
Analytical Date

T 9N
: 7-13 October 2020

s fvadisung sunsudvy Jmdadune
: Sampling Team of Mine Engineering Consultant Co.,Ltd.
: fivhmemhetestusnwind au. 36

(UTM 47Q 566342 E, 2056009 N.)

Report No.
Sampling Date
Sampling Method :

Received Date
Report Date

: M630124
: 5-6 October 2020

High Volume Air Sampler

: 7 October 2020
: 13 October 2020

Model of Equipment : TISH
Certified Date : 24 January 2020

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

o . Sampling Dat Analvtical Method Result Standard V
arameter ampling Date nalytical Metho
Pins Yt (mg/m?) (mg/m?)
TSP 05-06/10/2020 US.EPA 40 CFR 50, Appendix B 0.005 0.330
Note: ¥ UstmARninssunsuindouuisnd avuil 24 (n.2547) Fos dvumnmsgiuamnmenialuusssmalaeialy
TSP: fuazeesyav 1ade 24 ol
(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Reviewed signatory Approved signatory
2/2

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



SUNOSIYLS FondmunueId 12130

Insans : 02-0642253 sio 102

Insflir : 02-0642253, 02-0644754

uSuN Tud IBUBITESY AoUBAIAUN D0
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [asomsivioalll BA Soannaoo 1
BOSVAN-UASLNEN 34/1 FvausinBIne

1aUsowowidama 0135550001178 dwdnoulnnj

ANALYSIS REPORT

Data Provided by Customer

Customer Name : wanades auwdes lasanswiiasusiue Usennudnsi 30451/15783

Address : fvalileans dnsudviu Smiadia

Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd.
Station : ‘qmuﬁ'lu'lsmu (UTM 47Q 566176 E, 2057748 N.)

Data Provided by Laboratory

Sample Type  : seduides

Report Date : 13 October 2020

Report No. 1 M630124
Sampling Date  : 5-6 October 2020
Sampling Method : Sound Level Meter

Received Date : 7 October 2020

Model of Equipment : ACO 6226
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz

Model of Traceability : CA-128/U2040047
Calibrated Date : 13 March 2020
Certificate No : HC200898

Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
10.00-11.00 55.2 80.7
11.00-12.00 56.5 78.5
12.00-13.00 56.7 84.0
13.00-14.00 58.5 82.9
14.00-15.00 52.0 75.3
15.00-16.00 52.6 73.9
16.00-17.00 494 74.0
17.00-18.00 ar.7 73.9
18.00-19.00 49.8 72.0
19.00-20.00 53.3 65.0
20.00-21.00 51.3 58.6
21.00-22.00 51.4 58.9
22.00-23.00 50.6 56.5
23.00-00.00 48.4 53.7
00.00-01.00 47.5 57.9
01.00-02.00 46.7 58.7
02.00-03.00 4a71.3 52.5
03.00-04.00 47.2 60.2
04.00-05.00 48.2 5715
05.00-06.00 48.1 74.5
06.00-07.00 54.0 72.1
07.00-08.00 58.3 80.6
08.00-09.00 57.8 76.8
09.00-10.00 58.0 78.6
Average 24 hrs. 53.8 S
Maximum - 84.0
Standard” 70.0 115.0

y Y ' a o d < o v oo )
Note : U UsznAAmEnIsiN1sAInaauwisn@ adun 15 (wa. 2540) 1599 Amunuasgusssuidasdagialy

(Chonoilan,

(Miss Chonnikan Nambubpha)
Reviewed signatory

(Mr. Kittiphid Plongkaew)
Approved signatory

Reported results refer to submitted sample(s) only.

Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.03 22-09-2563

172



— 3 o

ounostyus ondnunusd 12130
InsAwr : 02-0642253, 02-0644754
Insaxs : 02-0642253 o 102

2/115 [nsomsioioall 3R Svanpaoy 1
BoaSoAr-unsuNen 34/1 ruausisdne

UsUN Tud IBUDITESY AOUBAIAUN D0
MINE ENGINEERING CONSULTANT GO..LTD.

ieUswouidand 0135550001178 dwinowilnnj

ANALYSIS REPORT

Data Provided by Customer

L7 - 1o LY |
Customer Name : uaiaties atudes lassnswiisusauem Ussmudngi 30451/15783

Address : shvalieany sunaudvy Swmiadiuae
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd.
Station : vihmswihetesushenf au. 36

(UTM 47Q 566342 E, 2056009 N.)
Data Provided by Laboratory
Sample Type  : szeiuldes
Report Date : 13 October 2020

Report No. : M630124
Sampling Date  : 5-6 October 2020
Sampling Method : Sound Level Meter

Received Date : 7 October 2020

Model of Equipment : ACO 6226
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz

Model of Traceability : CA-12B/U2040047
Calibrated Date : 13 March 2020
Certificate No : HC200898

Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lrmax
09.00-10.00 51.2 77.6
10.00-11.00 49.0 61.0
11.00-12.00 47.3 67.4
12.00-13.00 49.4 76.3
13.00-14.00 48.9 61.3
14.00-15.00 50.0 72.9
15.00-16.00 56.8 81.1
16.00-17.00 67.0 92.4
17.00-18.00 49.8 70.7
18.00-19.00 54.9 69.6
19.00-20.00 56.5 68.5
20.00-21.00 56.4 61.2
21.00-22.00 54.6 59.2
22.00-23.00 52.7 60.0
23.00-00.00 524 57.7
00.00-01.00 51.6 58.8
01.00-02.00 499 59.3
02.00-03.00 49.3 58.0
03.00-04.00 50.9 60.3
04.00-05.00 53.7 61.4
05.00-06.00 54.8 60.5
06.00-07.00 50.8 67.6
07.00-08.00 51.2 81.8
08.00-09.00 50.6 56.5
Average 24 hrs. 55.9 =
Maximum - 92.4
Standard” 70.0 115.0

Y » ' a wo d - o o o
Note : P vsznimAnznITuMsAwIndaNuMsrA alufl 15 (WA 2540) Fae Amuauasgiuseduideclasily

(Miss Chonnikan Nambubpha)
Reviewed signatory

(Mr. Kittiphid Plongkaew)
Approved signatory

Reported results refer to submitted sample(s) only.

Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.03 22-09-2563
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USuN Tud 1BUBITESY AoUBANIaUN Ta
MINE ENGINEERING CONSULTANT CO. LTD.

R

2/115 Insomsioioall B/ Svannaoo 1

BOaSLAM-UASLNEIN 34/1 PuausanBUmne A N A LYS I S R E PO RT
Onnostyus vondaunusid 12130

InsAlwri : 02-0642253, 02-0644754

Insans : 02-0642253 sio 102

1auUs:Swingidamd 0135550001178 dwinolnny

Data Provided by Customer
Customer Name : wigafios anudss lassniswiiaausaiuen Ysenudash 30451/15783

Address : fvadiawne 8oy Jwind g Report No. ' M630124
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 5-6 October 2020
Station : mamisetestudnunthil au. 36 (UTM 47Q 566342 E, 2056009 N.)

Sampling Method : Ground Vibration Recorder
Data Provided by Laboratory

Sample Type s arwduasitou Received Date  : 7 October 2020
Report Date : 13 October 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz - i

Peak Particle Velocity ; mm/sec - S z

Peak Displacement ; mm - - -
Standard?
Peak Particte Velocity ; mm/sec = - =
Peak Displacement ; mm = = -

Measured Instrument Brand Model
Instantel Minimate Blaster

Note: Y Awnmsgiu aanlssnirnsznsivinenssraumakazduwandeu 3ad MuuaunasgumsmuauszAudsasussduasiiou
nnmiuvilasiiu (w.a. 2548)
lifinssudanimiios

{Mr. Kittiphid Plongkaew)
Approved signatory

Oy ...

(Miss Onanong Ruangsan)
Reviewed signatory

Reported results refer to submitted sample(s) only. 11
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563



UL Tud 16UBIdeSO AoUBAIIOUN Tia
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [nsomsoioad 86 Sodnnaoo 1
BOLISLAR-UASLNEIN 34/1 PuaUSINBURE

6WNOBYUS Yondnunuaid 12130 v a e ). e
Insfiwri : 02-0642253, 02-0644754 — . R E P O RT
NSC-TISI-TIS 17025

Insens : 02-0642253 pio 102
IAuUSTWOWIAaMmE 0135550001178 dwinoulhng Testing 0623

Data Provided by Customer
Customer Name : weades adudes lassnisiviiaasiuem Useniudnsi 30451/15783

Address : shuadlowny snsudviy Jmiadiung Report No. : M630124
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 6 October 2020
Station S haRuUsnaswia Wnadni) Sampling Method : Grab Sampling

(UTM a7Q 566911 E, 2057408 N.)
Data Provided by Laboratory

Sample Type vy Received Date  : 7 October 2020
Sample Appearance : Avdedld finznoudthana Analytical Date  : 7-13 October 2020
Report Date : 13 October 2020
Parameter Unit Analytical Method Result Standard ?
pH @ 25°C = Electrometric Method (4500-H* B) 7.08 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 357 -
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 153 -
Turbidity*® NTU Nephelometric Method (2130 B) 10.0 -
Sulfate* meg/L Turbidimetric Method (4500- SO4? E) 374 -
Total Iron me/L Digestion, Inductively Coupled Plasma 877 i -
Method (3030 F, 3120 B)

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 mmgwﬁmnmﬁ'fluweiaﬁ"ﬂﬁ’aﬁummJizmﬂﬂmzniiumiﬁqumﬁauuviuﬂ?\ atiudl 8 (n.a. 2537) sanmumrnilunss sy Rduaiy
uazfneIANNWAWIAGELWITA 1A 2535 (Fa9 ﬁ’wmmmmgﬁuqmmmfﬂuundufﬂﬁaﬁu ARuRluTeR9MLUNYY 1y 111 oud 16 9
aviuil 24 nuaniug 2537 (Ussanil 3)

* MenTmageviieguanvautiensiusesvamasufiinmmaaay

L

(Mr. Kittiphid Plongkaew)
Approved signatory

ohamnee

(Miss Paranee Lumboot)

Reviewed signatory

Reported results refer to submitted sample(s) only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563



USUNn Tud 1BudIdeSo AoUBANaUR S
MINE ENGINEERING CONSULTANT CO. LTD.

2/115 [nsomswioadl 5/ Soannao 1
BOESOAR-UASLNEIN 34/1 FMuausBOne
ounosryusS vondnunusili 12130

Tnseiwr : 02-0642253, 02-0644754 i T R E PO RT
Insans : 02-0642253 Flo 102 NSC-TISI-TIS 17025

lauUswwowidems 0135550001178 awinoiulney Testing 0623

Data Provided by Customer
Customer Name : waades adudes lasanswmilaawsiue Usemuldnsi 30451/15783

Address : suallieawns snaudviy Famdnaiui Report No. : M630124
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date  : 6 October 2020
Station : WRAUUIIAMIBWIA (Ustiavinei) Sampling Method : Grab Sampling

(UTM 47Q 566441 E, 2055277 N.)

Data Provided by Laboratory

Sample Type s Received Date  : 7 October 2020
Sample Appearance : @wdpsla inznoau Analytical Date  : 7-13 October 2020
Report Date : 13 October 2020
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 6.97 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 19.7 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 232 -
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 140 -
Turbidity* NTU Nephelometric Method (2130 B) 3.0 B
Sulfate* meg/L Turbidimetric Method (4500- SO4* E) <1 -
Total Iron me/L Digestion, inductively Coupled Plasma 110 i |
Method (3030 F, 3120 B)
Note : P Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.

Reported

S v % a o y v . a o o U e -
2 aspruaummluumaniifumuszarnensan1sawIndeuuied aduil 8 (na. 2537) sanmumrnlunsesvlyeRduaiy
o y v . a < ° s 1 8o A aa - : o
uaznmAMAIMBWIRABULIIR W.A.2535 1Tae Muusmansgruanamiluuanifafy ARuwluseRsegune e 111 seuf 16
v d o <
aviuil 24 nuALS 2537 (Uszavil 3)

S ' v 3 P
* i'lumiwmaauuaguan'ua‘umumiiusawawawgummsmaau

(Mr. Kittiphid Plongkaew)
Approved signatory

............... Poanee. ...
(Miss Paranee Lumboot)
Reviewed signatory

results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.03 22-09-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsiwioal B SvanAaoo 1
BOSVAN-UNSLNEIN 34/1 mMuausind0nel
ONNOBIYUS PonINUNUBIT 12130

Insfiwri : 02-0642253, 02-0644754

Insans : 02-0642253 sio 102
lauUsowoWidamad 0135550001178 awnowing

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS

REPORT

Data Provided by Customer
Customer Name : waiddies atudes Insansimilaawsiuyl Yssmulnsh 30451/15783

Address : shuadisans gunaudviy Jmindiui Report No.
Sampling By : Sampling Team of Mine Engineering Consultant Co.,Ltd. Sampling Date
Station s sgtmythuiwlion Gethiu)

Data Provided by Laboratory
Received Date
Analytical Date

Sample Type oy
Sample Appearance : -

: M630124

: 6 October 2020

Sampling Method : Grab Sampling

: 7 October 2020

Report Date : 13 October 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H* B) e 7.0-8.5 6.5-9.2
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) b = =
; . . 0 Not more
Total Dissolved Solids me/L Dried at 180 “C (2540 C) o 1,200
than 600
. . Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) i 500
than 300
Turbidity™® NTU Nephelometric Method (2130 B) e 5 20
— . 2 Not more
Sulfate®* mg/L Turbidimetric Method (4500- SO4“ E) Hew 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L s Y P b 1.0
Method (3030 F, 3120 B) than 0.5
Note: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.

S @ a y v = o kY s o Y Y
2 11']Vﬁ_ﬁ'luﬁ‘mﬂ']Wu']ﬂ']u'u55ﬂ']ﬁﬂ53%5’1Q‘VﬁwUqﬂiﬁiiuﬁ']ﬂuﬁzaQuﬂﬂaaﬂ 1383 ﬂ']'Wuﬂ“aﬂlﬂmﬂuazinmiﬂ']iiuﬂ'“']'ﬁ"lﬂ'ﬁﬁ']“il]ﬂ']i‘l’ja\iﬂu

v o o y v a aa a ' o v
mummituq'uuasmsﬂmnu’l‘uLsaaﬁaumaamﬂuwv W.A. 2551 mwuw"luswmmwmnm 8y 125 eauniay 85 9 aUN 21 wwniau 2552

P g I v o P
* MensveadevilaguanveutienisiusesewiewjiRnimaaeu
' v ' v o o yoa o 8 A a » '
= Lignnsafusednld Wewintagulifiverhaluuiinadnildam

(Miss Paranee Lumboot)
Reviewed signatory

Q-

(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.03 22-09-2563
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RECALIBRATION
DUE DATE:

January 24, 2021

ﬁ
TISCH J

Environmental

% ;.é ;/g% .

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 AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4260 3.2 2.00
2 3 4 1] 0.9990 6.4 4.00
3 ] 6 1 0.8940 7.9 5.00
4 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd ‘\/AH( Pstd Ta Qa A H( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 1.9959 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 1.1682 1.4715
0.9791 1.3927 2.8227 0.9831 1.3984 1.7747
m= 2.01968 m= 1.26469
QSTD b= 0.00245 QA b= 0.00154
r= 0.99989 r= 0.99989
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m (( \/AH( T )( 2 )) -b) Qa= 1/m (( AH(Ta/Pa)) -b)
Standard Conditions
Tstd:[ 298.15 °k 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

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

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




SPC Calibration Center S%RT

i A Certificate of Calibration

c,»,@,\f
NSC-TISI-TIS 17025
Cakbration 0087
Equipment: Balance Certificate No.: C01203085
Model: AZ214 Issued Date: 11 August 2020
Serial No. (or ID.): 28092281 (MEC-LABO1) Job No.: KSPR2010956
Manufacturer: Sartorius Page: 1 of 2
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition:  Temperature 24 °C + 04 °C
Humidity 51 %RH + 1.5 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory (‘gu 4))
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr. Tharanid Fasawang
Calibration Date: 10 August 2020
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the Sl Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C02190532, C02200796

3y ey S%RT QUV‘O(VOA

VIS 1oand ndd drifa

.. Ltd. . .
(Mr. Tharanid Fasawang) SPCRT Co (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International 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.

uitn 1edRd 1R iR

SPC RT CO., LTD.

A4l 00003 1194 YourssTsUAER 57 auugyIn 1011 uvueIn wawselyue NTUMNUNTUAS 10260

Bronch 00003 1194 Sai Wachirathamsathlt 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-rt.com Website: www.spe-rt.com

'Vourmﬁ:ﬁcﬁon is our /Jramise @ SPCRT SPCC-FM-C01-09: 03 Aug 2020



Business Unit

SPC Calibration Center

Job No.: KSPR2010956

Calibration Results:
Without Adjustment

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

Nominal Test Value 50

Page:

KT

20f 2

Reference Points (g)

B C

D

0.0002 0.0000

0.0000 -0.0001

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (@)
Nominal test value (g) Standard Deviation
20 0.00006
200 0.00006
Departure of indication from nominal value., Readability 0.0001 (9)
Nominal Value | Conventional Mass Displayed Value Correction of Balance Uncertainty
k
@ @ @ (@ @
0.001 0.00100 0.0010 0.0000 0.00011 2.04
0.01 0.01000 0.0100 0.0000 0.00011 2.04
0.1 0.10000 (;.1_000 0.0000 0.00011 2.04
1 0.99999 1.0000 0.0000 0.00011 2.04
5 4.99999 5.0000 0.0000 0.00011 2.04
10 9.99999 10.0000 0.0000 0.00011 2.04
50 50.00000 50.0000 - 0.0000 o 0.00013 2.02
100 99.99996 99.9999 0.0001 0.00017 2.01
150 149.99996 150.0001 -0.0001 0.00024 2.00
200 199.99993 199.9999 0.0000 0.00030 2.00
The End of Certificate

uidn ed#d 01 sia
SPC RT CO., LTD.

A1917 00003 1194 ¥9I3555SUATEA 57 OUUAYIIN 10171 BYU193N WANSETIL NAUNWUMTUAS 10260
Branch 00003 1194 Sol Wachirathamsathlt 57, Sukhumvit 101/1 Road, Bangehak, Phrakhanong, Bangkok 10260 Thailand
Tel: 0 2185 4333 Ext. 3300-3308 Fax: 0 2185 4424 E-mall: info.spcc@spe-rt.com Website: www.spe-rt.com

Your safisfaction is our fpromise @ SPCRT

SPCC-FM-C01-09: 03 Aug 2020



SPC Calibration Center SBRT

3 \\“I“H-\"\-;./L/-y/,-‘; " gma " .
e Certificate of Calibration
“late \“\ NS(‘-‘I;I.!:I‘;T.I“SJLOZS
Equipment: pH METER Certificate No. C07203054
Model: pH700 Issued Date: 18 August 2020
Serial No. (or ID.): 983068 (MEC-LABO6) Job No.: KSPR2010964
Manufacturer: EUTECH Page: 1 of 4
Electrode Serial No.: 2863187 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 245 °C * 0.4 °C
Humidity 55.5 %RH + 3.1 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory %u 4 )
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr. Imron Ama
Calibration Date: 10 August 2020
The Method used: In house method, SPCC-WI-58, base on ASTM E 70-07
Traceability: 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

o o SER T s

(Mr. Imron Ama) SPC RT Co., Lid. (Mr. Dumrong Boonsopon)
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 mﬁrfacﬁan is our prami.ve @ SPCRT SPCC-FM-C07-09: 03 Aug 2020



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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= Certificate of Calibration
KA

e NSC(-"I"I“SFI.;;I;I"SO:LOZS

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: 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: 24°C = 0.2 °C

Humidity: 56 %RH + 0.5 %RH
Voltage: 223 VAC = (0.5VAC
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory Hu 4 )

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

Calibration By: Mr. Sawangpong Hwansanit

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

135 LoaRE nid d1iim
SPC RT Co.. Ltd. .
(Mr. Sawangpong Hwansanit) ¢ (Mr. Udon Srichana)

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



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

Your satisfaction is our frromise & SPCRT SPCC-FM-C15-09: 03 Aug 2020



Business Unit
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NSC-TISITIS 17025

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

Condition:

Forced Circulation:

Customer:

Environment Condition:

Calibration Place:

SPC Calibration Center S%RT

Certificate of Calibration

Liquid Bath Certificate No.: C13203006
WNB 22 Issued Date: 11 August 2020
L512.1477 ( MEC-LABOQ9 ) Job No.: KSPR2010961
Memmert Page: 1 of 3

In Condition

None

MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature: 31 °C + 0.5°C
Humidity: 60 %RH + 3.8 %RH
Voltage: 228 VAC 2.6 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory (‘i?u 4))
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

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

Thanyaburi, Pathum Thani 12130 Thailand.

Calibration By: Mr. Tharanid Fasawang
Calibration Date: 10 August 2020
The Method used: In house method, SPCC-WI-17, base on ASTM E715-80
Traceability: This certificate is traceable to the Si Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC RT Co., Ltd. Certificate No. C10200007
By ey U3 1oaRT on3f e
(Mr. Tharanid Fasawang) SPC RT Co., Ltd. (Mr. Udon Srichana)
Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International 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 tactor (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.

u3dn Leadd 01§ dada
SPC RT CO., LTD.

A9 00003 1194 YeenAsossudiba 57 auugyin 101/1 WIUNTIN LIANSElTL N{IUNKUMIURS 10260
Bronch 00003 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Road, Bangchok, Phrakhanong, Bangkek 10260 Thalland
Tel: 0 2185 4333 Ext. 3300-3308 Fox: 0 2185 4424 E-mdil: info spcc@spc-ri.com Website: www.spc-rt.com

Your mﬁyﬂzcﬁon is our prami_ve ® SPCRT SPCC-FM-C13-09: 03 Aug 2020



Business Unil

SPC Calibration Center

Inside bath: W=

Standard Locations #1:

Standard Locations #2:

Standard Locations #3:

Standard Locations #4:

SN

Job No.: KSPR2010961 Page: 2 of 3
A
#2 #4
* #5 *
#1 .‘“ #3
4 u2®
— N «->
- L w
_ W2 o
w
Standard Installation Locations
Midway between the diffuser plate and the water surface
36 (cm) D= 32 (cm) H= 24 (cm) Volume = 28 (Liters)
w = 5 (cm) d= 5 (cm)
w = 5 (cm) d= 5 (cm)
w= 5 (cm) d= 5 (cm)
w= 5 (cm) d= 5 (cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position 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 Temperature: 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 observation time as

possible to determine the temperature pattern or homogeneity with the bath at steady-state. The reference

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

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

Overall Variatiorr. The difference of maximum and minimum measured temperatures throughout observation time.
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SPC Calibration Center S%RT

Job No.: KSPR2010961 Page: 3of 3
Calibration Results:
Without adjustment

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

Locations Measured(]’g)mperature Correction of UUC. (°C) | Uncertainty (+ °C)
#1 85.04 0.04 0.32
#2 84.93 -0.07 0.37
#3 84.96 -0.04 0.35
#4 84.96 -0.04 0.37
#5 84.95 -0.05 0.31

Temperature Distribution

Desired | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 (x °C)*
85.0 85.0 85.0 85.04 84.93 84.96 84.96 84.95 0.37

Bath Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
Q) (°C) (*°C) (*C)
85.0 0.14 0.17 0.41

Note: * Maximum uncertainty of the each position

The End of Certificate
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SPC Calibration Center

C

ﬂ%ﬂﬁ‘ﬁ Certificate of Calibration
TR
i
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: 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 246 °C + 01 °C
Humidity 54.3 %RH + 0.6 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( Laboratory Fu 4 )
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr.Imron Ama
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

Aton o SBRT 5

1387 1paRd onif Sfim
SPC RT Co., Ltd.

(Mr. Imron Ama) (Mr. Dumrong Boonsopon)
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
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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
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Perkin

WO-00796955

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

Avio 200

Customer: MINE ENGINEERING

AND CONSULTANT

Period
Address : T.PRACHATIPAT, Recertification Due:
A.THANYABURI Date Last Certified:

User Name: aaidssie auuas

Date Tested:

Recommendation Recertification

Visit Number:

May 8, 2020

6

Months

November 8, 2020

November 12, 2020

1 of 2

Phone: 089-150-9464 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
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Perkin

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
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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: {}M

Weerayooot Keadpon

Service Engineer

Page 4 of 4
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Certificate Of Calibration

Cer. No. HC200898
Item Audiogram er
Brand : QUEST Page 1
Model: CA-12B
Serial Number : 02040047 ID.NO.: -
a e ¢ g aa d a ¢ o o
Client : v lind 1Budifies s aeudauauni fina
2/115 Tnsams 1oleafl &3 $9da nasal wesiida-uasuon34/1 swalszaidnd Sunefas Smialyunil 12130
Room Ambient Condition Temperature : 25.00 Celsiuss Humidity : 50.00 %
Calibrated Date 13 March 2020 Due Date 13 March 2021
Calibrated By Nattawat Chantanontree Procedure Used TS/F/CL/178
STANDARD USED
Description/Model Serial Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 17 February 2021
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC196460 7 October 2020
Result See Data Attached

The Report Uncertainty of Measurement was based on Standard Uncertainty Multiplied By a Coverage

k =2 ,Providing a Level of Confidence of Approximately 95 %

This Certification is traceable to

Thailand Institute of Scientific and Technological Research (Tistr)

Hospital Assets Management Service Co.,Ltd.,GIIC Calibration Laboratory, And The National Institute of Standards and

Hospital
Assets Management

? < Approved By : C i —

( Phakdee Chananoi )

Service Manager

Calibrated By : %

( Nattawat Chantanontree )\\

Engineer

U3t gediinea waemd Wy wead 1
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TS/F/028 Rev : 0 Eff Date ; 01/09/2008

HOSPITAL ASSETS MANAGEMENT SERVICES Co.,Ltd.

Calibration Results

Cer.No. HC 200898
Page 2
1 |P|F|N Qualitative Tests Comments 1 |P N Qualitative Tests Comments
L1|Y Chassis / Housing 1.14 v" | Heater
12 (v Mount 1.15 v | Motor/ Pump / Fan /
1.3 v" | Caster / Brakes Compressor
1.4 v'| aC Plug / Receptacles 1.16 v | Fluid Levels
1.5 ¥"| Line Cord L7 | ¥ Battery / Charger
1.6 ' | Strain Reliefs 1.18 ¥ | Indicators / Displays
E7 " | Circuit Breaker / Fuse 1.19 ¥" | User Calibration / Self-Test
1.8 " | Tubes / Hoses 1.20 ¥ | Alarms / Interlocks
1.9 v' | Cables 1.21 ¥" | Audible Signals
1.10 v Fittings / Connectors 1.22| v Labeling
1.11 v | Electrodes / Transducers 1.23 v | Accessories
1.12 ¥ | Filters 1.24
1.13 Controls / Switches 1.25
2 |P|F|N Quantitative Tests Comments
2.1 v Gr ing Q
22 v Le; > 2 WA leads: = LA
23
24
25
2.6
2.7
2.8
2.9
2101 v Sound Accuracy [ = 10 %]
Units Setting Indicated Actual ( Average ) Error %Error d e s
dB - 110 109.76 -0.24 -0.22 0.076
(] | Uncalculate
211 fl | Sound Accuracy [ 1 10 %]
Units Setting Indicated Actual ( Average ) Error %Error b gl
Hz - 1000 1000.00 0.00 0.00 0.058
[ | Uncalculate
a2 | [¥ I
Units Setting Indicated / Actual Actual ( Average ) Error %Error + [ Incertaings
[1 | Uncalculate
T Check if Done Preventive Maintenance Description and Comments
31 N Clean
3.2 N Lubricate
33 N Calibrate / Adjust
3.4 N Replace
Comments : Status :
Passed

P =Pass

F = Fail

Viusiu
watiad G14n

N = Not Tesl

Service Required

aoo

Removed From Use




LE)ﬂﬁ’TiLL‘L!‘U]_ 2

LPNE15aYYIATUNZITEUTRIURURNTAIATIZN



= i W)
7 on omeo/(e) 8l € @ nsulssugRamMATIY

o B
AUUNTTIINT B WATITNT

APNANUNTUAT @ocoo

@ ¢ HNTAN bdow

v

Gev JuvzilsuiealjuRnsiinssiiantu

Sou NIsuNSHaANTs uSew Ty 1udiliess Aoudaunun 9119

i
$is o. Arvstunsdouw/oorgmilvdesygniunedouiesjuinsinszieny
aefufl me MANAL bebe
lo. misdeudtm lutl 1Buiiiless reudaunusi $13n 9 MEC/ooes/coe/KIT
asiufl me RANAN e

q' . v v v A dv =l 4 %4 a wa a ¢
Aadanneay enasiuuynemisde Sutuvs luvioaljuinisiassiiensu
U3t el 1Budiflese reudauaun $1ie 911U @ wHu
LY alv b=3 a L4 < a Q & o W a’{ <
MUnadendde o wag b U Tl BudiileSs reudaunur 91ia veTunzileu
v a wa a ¢ v o v v a wa a ¢ v v o °
weslUAn15Aszitenyu wiousgdedauanguaiaauiinisiiaigi Wmised
Ve juiin1sinsent uarsrensarsuaiuiazyiinisiasiey fensulsenugramvngsu tu

naulssnugaamnssuRasanuds usen lad wuddless reudaunun 31in
5 v a wa a ¢ a a o = aad
JunslswiefUuanmsiwaeiieonsu Sawsdou 1ocn anunauari o/eed IATNNSIEEN 37
@ U o o a ¢ o G S w as | = & 8t .&)
$980 ARN o YBBTIAR-UATUIEN e/ AalswBUnd Swnesius Juiniel Inellowussneudisil
n. gAuALguariesUfURNTIATIEN

weinAngel Udaam Nt D8uaUl 1odn-A-dn
9. WwthitusgswiesUjiRnisiiesnen
®) WINd T alg guyns Nt Teuani ocm-1-scee
) UNEMDTOUIA 1309UaAY nadauanf 1ocm-9-cikee
o) UNANAEITI nasa nzlewandi 1-om-3-vikeo
&) wnanvuinud YU efeuanil -ocn--sicwe
&) uNaNUsUing hvidnd nfBuan 1-orkm-9-vre
D) WILOVITR VIOIVINT nzdouanil 1-ocm - ok
o) WBRIARNT 1AITTUAS nzlauanil 1ocm-9-sxoo
&) UsUNge BVBAUWUS nidulaul odm-1-seos

a o« U Y [J a d 1%
A. arsuafuiiureuliiasziludds 91U be 518015 ANENdINIMY

e

/vieadealu



_b_

milsdeatuiiiongadias @ U duninfuiinsulssnugaamnssuseaniide
mnUszasdazdeagnilsdefutunsideuiesujiinisinaeiionyu Widudvedasigwion
LenasusenauAvenensulsvugnamnssunigly mo T roufuduergueaniiideduiy
nzifeureafiRinsiaseiionsy Fedvanenigfananveiuldinsulsanugnamassy

o4 A P
s sunNansIU
YAUAAIAIUNUDD

nedideuazifioudsuaivlsanu
NRUNNTFINITNITIATIINAaaUNaTywaznzileunasUURnS

5. o bbol €aco- o bbo ool
5875 0 bmd@ Moocd o bm&e mead



v o o X o v a wa a ¢
nasuuuiendedesuaunzilouiasljianisaansiianyu
usew land BuddleTe roudauaudt 310 L@INZTEY Y- oo
P o =
il 9n omeo/(e) O & & AUl @ @ WYY bEobL

a o & v ¢ o
ﬂqiNaW'l‘:WIWIu?JQUQLW'JLﬂiqz‘W 1UIU 21 F18N19

w
(]

yde 97u7u 21 518015

aeuil drsuaie ERRIGEAET)
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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