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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomswioadl B3 SvanAaov 1 ANALYSIS REPORT

BouSLAN-UASLNEN 34/1 MuaUsiB0meE
ONNOSIUUS Yondmunusil 12130
InsAiwr : 02-0642253, 02-0644754
Insans : 02-0642253 ¢io 102

Customer Details

Customer Name  : Wafudaudin uy3ing Tassmawilewsiugpamnssuviinfiuuzeead iognamnssurieai
Ussvnudsdi 31952/16388 Taunuddlasmsiumiloudisadtufulsenultng 31944/15974

Address : fiuaeedn Sunawdios Jwiayisud Report No. : M630141

Sampling By : U39 Tand WBudidieds roudaunuyi $1dm Sampling Date  : 10-13 March 2020

Sampling Location  : dninsuvaslasinig Sampling Method : High Volume Air Sampler

(UTM 48 P 0299784 E, 1651346 N.)
Laboratory Details

Sample Type ! 81N Received Date  : 16 March 2020
Analytical Date : 16-22 March 2020 Report Date : 22 March 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method Result3 Standar;:l !
{mg/m°) (mg/m>)
10-11/03/2020 US.EPA 40 CFR 50, Appendix B 0.034
TSP | 11—12/03/2020_ . US.EPA 40 CFR 50, Appendix B 0.034 | 0.330
| 12—13_/03/2020 US.EPA 40 CFR 50, Appengix B 0.037
10-11/03/2020 US.EPA 40 CFR 50, Appendix J 0.012
PM-10 11-12/03;2_020 US.EPA 40 CFR 50, Appendix J | 0.012 0.120
1213/03/2020 | US.EPA 40 CFR 50, Appendix J | 0.014
Note: ¥ Ussmamaiznssunsdawindanuisnd atiufl 24 (we.2547) Jes dmumnasguamunmernialuussenmalasialy

TSP: fuazeatsau 1ade 24 47l
PM-10: duazessuimdnnii 10 lupsau ade 24 $alue

oKt L”

(Miss Parinthip Petjit) {Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

TisnuatUiTusaamnsiufag1m Eﬁﬂ WIRTTVIATIEIINIY 1/3
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Customer Details

Customer Name  adugaudin Fudiug Tnssnamiiesusiugnamnssunlisfiuuseeast iNegmamnTsunoade
Usemulnsit 31952/16388 Sauunudalassmaviuniloadertuiuussmudngi 31944/15974

Address s fuaanedn snawies Jwmday3sud Report No. : M630141

Sampling By - U3t land Budileds noutaumui $1in Sampling Date  : 10-13 March 2020

Sampling Location  : Imvwusaavi (UTM 48 P 0298659 E, 1649939 N.)  Sampling Method : High Volume Air Sampler
Laboratory Details

Sample Type 1 91NA Received Date  : 16 March 2020
Analytical Date : 16-22 March 2020 Report Date : 22 March 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method ReSUlt Standarc;.l 0
(mg/m?) (mg/m>)
10-11/03/2020 US.EPA 40 CFR 50, Appendix B 0.056
TSP 11—_12/03/2020 US.EPA 40 CFR 50, App;c;ix B___ 0.044 ] 0.330
B 12—13/0?:/2020 —US._EISA_40 CFR 50, Appendix B o 0.059
10-11/03/2020 US.EPA 40 CFR 50, Appendix J 0.023
PM-10 - 11—12/03/2-020 ) US.EPA 40 CFR 50, Appendix J e EI; - 0.120
g 12—13/03/2020 US.EPA 40 CF_R 50, Appendix J 0.025

Note: ¥ UszmiprauznIsumsiiuindenwisnd atuil 24 (n.A.2547) Fos AmuanmsgiuaanmenmAluussenialaeiily
| B <
TSP: fuazaaesan wae 24 Flus
\ 3 ' < o
PM-10: Huazeastnadnn 10 luaseu wde 24 Falus

\F?r;.’ff......

(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

Peratuiiiusesawsiuimetwilihnarsinseiviniu ' 2/3
wudndneluiusemienenunaudiiisiud Trelildsueygmetaduasdnvaidnssnnmauien
MEC-FM-45 Rev.01 06-01-2563
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Customer Details

Customer Name  : ¥afudhudrin fuyiiud Tasntanileusiugramnssusiinftuusvead (egmamnssureaiie
Usemuiinsil 31952/16388 sauaudslassmsviniiasdentufuussnulngd 31944/15974

Address - fuaanedn sunewies Jmiayisud Report No. : M630141

Sampling By - U3 land Budileds noutaunui $1in Sampling Date  : 10-13 March 2020

Sampling Location ﬁﬂuwmmﬁqﬁlﬂﬁﬁqm Sampling Method : High Volume Air Sampler

(UTM 48 P 0299516 E, 1651957 N.)
Laboratory Details

Sample Type 01N Received Date  : 16 March 2020
Analytical Date : 16-22 March 2020 Report Date : 22 March 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method Result Standard ¥
(mg/m?) (mg/m?)
10-11/03/2020 US.EPA 40 CFR 50, Appendix B 0.082
TSP 11-12/03/2020 US.EPA 40 CFR-SO,_Appe_ndi-x B - 0:087 0.330
B 12-13/03/2020 - IJS.EPA 46 tFR 50, Appéndix B 1 . _0_.085
10-11/03/2020 US.EPA 40 CFR 50, Appendix J 0.035
PM-10 | 11—12/0;/2_020 ) US.EPA 40 CFR 50, Appenc;ix_J i _0.037 . 0.120
12-13/03/2020 i US.EPA 40 CFR 50, Appendix J B 0.038 _
Note : ! Ussmmmeiznssunadanindanussd atiudl 24 (we.2567) Fee duuanaspusunmernialuusssmalaeialy

TSP: fuavasdsiu Wiy 24 il
PM-10: uazassuadnnia 10 luaseu 1ads 24 Hal

(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

Terumiuliussnameiumesimlatianeeinseiving 3/3
wudadeluiusemlenenurauiiisrusdiu Taglildtueygmedradiuasdnealdnesanmaiom
MEC-FM-45 Rev.01 06-01-2563
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Customer Details

Customer Name  : vhawudaudin fiuy3sug Tassmawilesusiugnamnssusiinfiuuzeead (Rognamnssunoada
Usevulingdl 31952/16388 Taunuialasemsvimiloadienfufudsenutasii 31944/15974

Address s fiuaanedn sunewdles Jmiayisud Report No. : M630141

Sampling By - U3o L 1 Bufiilede roudausausi $iim Sampling Date  : 10-13 March 2020

Sampling Location  : dinsuvedlAsenis Sampling Method : Sound Level Meter

(UTM 48 P 0299784 E, 1651346 N.)
Laboratory Details

Sample Type - 3zAudeq Received Date  : 16 March 2020
Report Date : 22 March 2020
Model of Equipment : ACO 6226 Model of Traceabllity : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 17 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 10-11 March 2020 11-12 March 2020 12-13 March 2020
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 58.1 80.8 54.7 76.8 56.6 72.8
11.00-12.00 56.3 76.4 54.2 735 56.4 725
12.00-13.00 56.5 71.9 56.5 72.5 55.0 68.2
13.00-14.00 55.0 67.3 55.2 78.0 55.9 73.8
14.00-15.00 57.4 74.2 57.8 75.0 57.5 74.8
15.00-16.00 54.9 75.8 573 73.0 56.0 73.4
16.00-17.00 53.8 715 55.5 735 554 | 706
17.00-18.00 54.8 73.9 55.1 75.5 55.8 12.7
18.00-19.00 55.5 69.0 54.6 67.4 55.2 66.7
19.00-20.00 56.5 72.5 53.7 66.4 54.8 66.9
20.00-21.00 54.3 75.8 52.6 66.7 523 67.0
21.00-22.00 51.8 71.6 48.6 62.3 51.1 72.1
22.00-23.00 524 68.4 47.0 60.4 49.7 65.4
23.00-00.00 52.0 71.0 454 61.7 48.8 67.6
00.00-01.00 50.3 744 49.1 62.4 49.9 64.2
01.00-02.00 514 68.4 513 62.0 52.1 66.0
02.00-03.00 51.0 70.5 53.1 61.8 52.6 64.7
03.00-04.00 525 74.0 53.0 61.8 53.2 67.8
04.00-05.00 53.6 71.3 53.1 69.7 54.7 74.6
05.00-06.00 53.2 70.2 53.3 72.5 529 73.1
06.00-07.00 52.0 74.8 54.1 79.0 544 79.1
07.00-08.00 54.9 71.1 57.0 79.8 54.2 79.0
08.00-09.00 55.8 68.9 59.5 77.0 58.0 78.4
09.00-10.00 58.1 77.2 59.2 73.8 58.0 79.2
Average 24 hrs. 54.8 - 54.9 - 54.8 -
max - 80.8 - 79.8 = 79.2
Standard” 70.0 115.0 70.0 115.0

- , e o od .
Note : U UszniApmznIsuNITRLIRAaULMNYIA AU 15 (pinds4

;l .

(Miss Chonnikan Nambubpha)
Analyst

sguszividealaeialy

b\‘Q:;:'.i,,.

(Mr. Kittiphid Plongkaew)
Laboratory Manager

semuatuifusatemeiuiegimlainnnainsesivini 1/3
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Customer Details

Customer Name  : Wiafudaudiin fuy3ing Tassmawmileasiiugaavnssuviinfiuuzesad ognamnssurieaing
Useynulins?l 31952/16388 Tauwnuilassnsviwilioadnduuusemudegi 31944/15974

Address : fuaangdn Sunawliss Jwmay3sud Report No. : M630141

Sampling By : U3t Lt Budileds reudaunui $aivm Sampling Date  : 10-13 March 2020

Sampling Location  : Jawnwusaai (UTM 48 P 0298659 E, 1649939 N)  Sampling Method : Sound Level Meter
Laboratory Details

Sample Type : seeiuldes Received Date  : 16 March 2020
Report Date : 22 March 2020
Model of Equipment : ACO 6226 Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 17 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 10-11 March 2020 11-12 March 2020 12-13 March 2020
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 56.2 85.1 53.8 79.1 58.8 84.6
13.00-14.00 54.0 82.2 54.1 81.2 58.3 81.1
14.00-15.00 55.4 86.2 54.6 82.5 57.2 84.0
15.00-16.00 56.6 82.0 55.0 83.8 56.8 84.1
16.00-17.00 55.1 81.0 54.4 84.2 54.8 84.6
17.00-18.00 56.0 83.7 55.4 85.0 57.6 83.1
18.00-19.00 58.4 86.3 56.6 83.6 63.6 78.4
19.00-20.00 59.6 83.0 62.4 83.1 62.6 815
20.00-21.00 60.1 81.6 53.9 84.7 61.2 85.7
21.00-22.00 50.4 81.3 48.1 78.4 58.2 80.3
22.00-23.00 62.8 81.3 61.9 82.1 53.2 71.7
23.00-00.00 57.0 76.1 58.9 77.2 50.7 74.2
00.00-01.00 52.3 76.4 19.1 82.1 51.3 76.2
01.00-02.00 44.2 75.3 46.5 76.4 54.8 79.3
02.00-03.00 44.1 70.6 43.5 75.9 520 74.3
03.00-04.00 51.2 80.2 49.7 80.9 54.8 83.6
04.00-05.00 574 84.7 53.0 82.1 56.3 81.6
05.00-06.00 56.6 83.9 58.8 83.1 579 86.4
06.00-07.00 58.1 84.2 57.7 82.1 60.3 85.7
07.00-08.00 55.6 85.8 56.3 83.3 61.4 86.3
08.00-09.00 54.4 78.8 55.5 80.2 58.2 82.3
09.00-10.00 56.8 83.8 57.2 84.3 57.8 81.4
10.00-11.00 57.5 83.1 55.4 81.8 59.4 82.8
11.00-12.00 54.3 775 55.2 80.8 54.8 79.2
Average 24 hrs. 56.7 - 56.3 - 58.4 -
max - 86.3 - 85.0 - 86.4
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

mOnIgIuTEiuElagvialy

(Mr. Kittiphid Plongkaew)
Laboratory Manager

y Y 1 - v o
Note: U UszmiAanenIsumIBwIndouunaid atfufl 15 (W,

(Miss Chonnikan Nambubpha)
Analyst

Senuaduiifussueweiuiegmlmhmnasvirssivngu 2/3
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Customer Details

Customer Name : ¥infudaudin Auyiiud Tassmamileusiugramnssuvinfiuuzesad oanamnssuneai
Usemuiinsfi 31952/16388 saaunudalassmsviileadenfufussmiutingd 31944/15974

Address : uaaNedn Sunailios Swmiayisud Report No. : M630141

Sampling By - u3em L Budided reudaumni $1im Sampling Date  : 10-13 March 2020

Sampling Location ~ : ﬂ"luwmmé’qﬁlﬂﬁﬁqm Sampling Method : Sound Level Meter

(UTM a8 P 0299516 E, 1651957 N.)
Laboratory Details

Sample Type : szAuLdes Received Date  : 16 March 2020
Report Date : 22 March 2020
Model of Equipment : ACO 6226 Model of Iraceability : CA-128/U204004 ¢
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 17 March 2020
Measurement of Reading (dB(A)) : 109.76 dB/1,000 Hz Certificate No : HC200898
Equivalent Sound Pressure Level (dB(A))
Time 10-11 March 2020 11-12 March 2020 12-13 March 2020
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 59.0 83.8 56.4 713 56.7 78.5
12.00-13.00 56.7 825 57.9 79.6 59.6 79.8
13.00-14.00 59.4 83.0 60.8 84.3 574 83.5
14.00-15.00 56.4 74.0 63.2 83.9 60.1 87.6
15.00-16.00 57.6 85.4 60.3 88.5 61.2 84.6
16.00-17.00 58.4 85.1 62.9 86.4 58.0 86.1
17.00-18.00 61.5 86.5 60.4 85.5 58.6 819
18.00-19.00 60.7 84.4 61.0 85.6 58.3 825
19.00-20.00 54.0 714.1 58.1 84.7 55.3 79.4
20.00-21.00 56.2 80.0 57.8 84.7 529 75.4
21.00-22.00 52.7 79.9 56.3 85.2 52.4 75.3
22.00-23.00 57.2 87.8 54.6 77.6 51.8 794
23.00-00.00 50.5 67.6 54.9 85.7 499 70.8
00.00-01.00 49.1 66.3 50.3 73.8 51.3 739
01.00-02.00 q49.3 65.1 50.3 73.0 51.2 75.9
02.00-03.00 494 67.0 53.0 77.1 50.2 72.2
03.00-04.00 50.5 69.9 51.6 72.1 521 71.7
04.00-05,00 534 73.3 53.7 12.6 55.0 76.9
05.00-06.00 58.2 76.5 58.7 76.3 60.4 82.3
06.00-07.00 58.0 83.2 62.2 81.2 62.3 83.0
07.00-08.00 61.8 86.7 61.7 83.1 62.8 83.9
08.00-09.00 61.8 82.5 61.1 81.0 60.4 835
09.00-10.00 59.6 81.4 61.2 87.4 62.9 82.6
10.00-11.00 59.2 80.6 59.9 86.0 61.0 84.5
Average 24 hrs. 57.8 - 59.2 - 58.5 -
max - 87.8 - 88.5 - 87.6
Standard” 70.0 1150 __|___70.0 115.0 70.0 115.0

Note:  UsEmARENSIUNSHLIASDULWIYIR avfud 15 (

) .
&Pktm%mm

(Miss Chonnikan Nambubpha)
Analyst

MysmsgrusEaUidsalaely

(Mr. Kittiphid Plongkaew)
Laboratory Manager

Twnuatuiifusssameiuietmlaiessirssivini 3/3
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Customer Details

Customer Name  : ¥hafudausidn fuy3iud Tassmamilesusiugramnssuviiniiuuseead (oanamnssurieai
Usemulins?l 31952/16388 Sunudalassmsviuiioadierfusuusenutingil 31944/15974

Address s fivaanedn sunadion fmiayisud Report No. : M630141

Sampling By - U3 Tand Budiieda roudaunuii $1in Sampling Date  : 10-13 March 2020

Sampling Location  : thuiSeumuegsthumanmdsillndvian (UTM 48 P 298737 E, 1651984 N.)
Sampling Method  : Ground Vibration Recorder
Laboratory Details

Sample Type - auduasiitou Received Date  : 16 March 2020
Report Date : 22 March 2020
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result

Frequency ; Hz - = =

Peak Particle Velocity ; mm/sec - - =

Peak Displacement ; mm - . _

Peak Sound Pressure Level ; pa.(L)
Standard?
Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - - -

Measured Instrument Brand Model
Instantel Minimate Blaster
‘ v a P 1Y = ° w o v )
Note : U éwnmsgiu mudsznidnsznsaminginisssurawasdwandeu §aq fMuAASTIUNMIRIUANTEAUEBULAs WS Euasiay

PN I UKD (W.A. 2548)

. - - ' Y 4 d ]
: lifinssnda desnneglusswhinasdoumuiiiedamimiies

(Mr. Kittiphid Plongkaew)
Laboratory Manager

&Ww@“

(Miss Chonnikan Nambubpha)
Analyst

Teruatuifusanameiuiegimlahunsvieseivinii 1”1
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ANALYSIS REPORT

Customer Details
- vhaududnnin Auyiind lassnisuiiewsiugaamnssuviinfiuuzeead (Weamamnssuneaing
Usenmulnghl 31952/16388 Sauwsuddlassmsymiisadieniuiudseniulngi 31944/15974

Customer Name

Address s uaanedn sunadies Jariay3sud Report No. : M630141
Sampling By - uStw lad WBudidiese reudaunui $ain Sampling Date  : 13 March 2020
Sampling Location  : Ustumilavadlasanig Sampling Method : Grab Sampling
Laboratory Details

Sample Type ARy Received Date -

Sample Appearance : - Analytical Date  :-

Report Date : 13 February 2020
Parameter Unit Analytical Method ? Result Standard 2
pH ® 25°C Electrometric Method (4500-H* B) * 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) * =
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) * -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) *
Turbidity NTU Nephelometric Method (2130 B) * =
Sulfate me/L Turbidimetric Method (4500- SO4? E) * =
Digestion, Inductively Coupled Plasma
Total Iron meg/L = -
Method (3030 F, 3120 B)
. Digestion, Inductively Coupled Plasma Not more
Arsenic me/L *
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L *
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead me/L *
Method (3030 F, 3120 B) than 0.05

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 mniﬁwr-]mmwﬁ’ﬂuuvla'wz'nﬁuﬁumuﬂwn1ﬁﬁm=nssnﬂﬁﬁ'aumé'auuﬁqmﬁ atuil 8 (n.A. 2537) asnmumlunsesvdydRduaiy
uaz¥nwiRuNMAAGOULHITIA WA 2535 Fas ﬁ'wmﬁmmg’nuﬂmmwﬁ’fluuudnf’uﬁoﬁu AfulusIeisamunm @ 111 Aaudl 16 9
av¥uil 24 nuanius 2537 Wasamii 3)
* dalifimavinieyuiniien

(Miss Paranee Lumboot)

Tenuatuiifussawiznudesnnliminnsviemeiyiniu

Analyst

\f—%”

(Mr. Kittiphid Plongkaew)
Laboratory Manager
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Customer Details

Customer Name : Whwudausin fiuy3iud Tassnsunileusiugnamnssuviinfiuuzesad (egnamnssuriaatg
Useyuling?l 31952/16388 Samusuiilasinsymileadentufulssmudasd 31944/15974

Address s fivaanedn Sunaiio Jmiayisud Report No. : M630141

Sampling By : U3 land iBudileds noutaunuii $1ifn Sampling Date  : 13 March 2020

Sampling Location  : UaumauTuwe I Sampling Method : Grab Sampling

(UTM 48 P 0299497 E, 1651927 N.)
Laboratory Details

Sample Type Suleeu Received Date  : 16 March 2020
Sample Appearance : la finznau Analytical Date : 16-22 March 2020
Report Date : 22 March 2020
Standard ?
Parameter Unit Analytical Method v Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H* B) 8.15 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
) Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 809 1,200
than 600
Not more
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 532 500
than 300
Turbidity NTU Nephelometric Method (2130 B) 1.00 5 20
Not more
Sulfate me/L Turbidimetric Method (4500- SO E) a4.4 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.06 1.0
Method (3030 F, 3120 B) than 0.5
) Digestion, Inductively Coupled Plasma Not
Arsenic me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium mg/L <0.002 0.01
Method (3030 F, 3120 B} Detected
Digestion, Inductively Coupled Plasma Not
Lead meg/L 0.01 0.05
Method (3030 F, 3120 B) Detected

Note : Y Standard Methods for the Examination of Water ang

2 RsgIuRA IR SERIARTENT I NE N TS R AmuandninasiuazuIrTnslunitnisdmiumsteaiu

suassnguuaznatesiuluFasdunndeam iy ﬂg ‘é@
L ] Tor

(Miss Paranee Lumboot)

B ——
(Mr. Kittiphid Plongkaew)
Laboratory Manager

UM LAl 17\5 mauTiLAY 85 9 actuil 21 wauAAN 2552

Analyst
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [nsomsioloall BR Svanaaoo 1 ANALYSIS R EPO RT

BOHSVAN-UASLIEN 34/1 FvausnBUnel
SInodryus Sordmunusiti 12130
INsAlN : 02-0R42253, N2-NR447R4A
Insans : 02-0642253 o 102

Customer Details

Customer Name = wfudauinin Auy3sug lassnisivilewstugnamnssuriinfuuseend (Weamamnssunoaiig
Ussmudnsi 31952/16388 suunuialasanisviumiisdenduiudsznudngi 31944/15974
Address s uaanedn Sunales Jwminayisud Report No. : M630141
Sampling By - Ut lund Budiile3s roudaunust S1im Sampling Date  : 13 March 2020
Sampling Location  : Usunanatulanaide Sampling Method : Grab Sampling
(UTM 48 P 0299305 E, 1650105 N.)
Laboratory Details
Sample Type s nlanu Received Date  : 16 March 2020
Sample Appearance : 1a Lifinznou Analytical Date  : 16-22 March 2020
Report Date : 22 March 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C . Electrometric Method (4500-H* B) 8.05 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 568 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 ) 335 500
than 300
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Not more
Sulfate mg/L Turbidimetric Method (4500- SO4* E) 22.6 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron mg/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5
. Digestion, Inductively Coupled Plasma Not
Arsenic me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium me/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead me/L 0.01 0.05
Method (3030 F, 3120 B) Detected

Note: U Standard Methods for the Examination of Water and

e

. . AN—
(Mr. Kittiphid Plongkaew)
Laboratory Manager

830 TyLUNY AN lﬁfauﬁmw 85 4 aviul 21 wqunAL 2552

(Miss Paranee Lumboot)
Analyst
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RECALIBRATION

‘ january 24, 2021
ntal

Tvirenmer

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-50254 Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime apP AaH
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 5 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

f Pu_\/ Tstd f—a——s
Vstd ostd | anl-e )\_‘I';LJ Qa |y &H|Ta/Pa)
{m3) (x-axis) [y=tis) Va (x-axis) [y-txis]
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
0.97391 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= 0.99982 r= 0.99939
Calculations
Vstd=[AVol((Pa-AP)/Pstd){Tstd/Ta) [ Va=[AVol{(Pa-4P)/Pa)
Qstd=[Vstd/aTime | Qa=|Va/aTime
For subsequent flow rate calculations:
Qstd= l/m(( JAH mla )( T:"l“ :|> b> Qa= 1/m << oM Taspy ‘>b>
Standard Conditions
T 298,15 *x RECALIBRATION
Pstd:| 760 mm Hy
Key US EPA recommends annual recallbration per 1998
AH: callbratar manometer reading {in HaQ 40 Code of Federal Regulations Part 50 to 51,
AF: rootmeter minometer reading {mm Hgl Appendix 8 to Part 50, Reference Method for the
Ta: actual nbsolute temperature [ k) Determination of Suspended Particulate Matter in
Pa: actuo! harometric predaure [mm Hg) the Atmosphere, 9.2.17, page 30
s intercapt
m: slope
Tisch Environmental, Inc. www tisch-eny com
145 South Miami Avenue TOLL FREE: (877)263-7610
Village of Cleves, OH 45002 FAX: {513)467-3005

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

Manufacturer:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

PC CALIBRATION CENTER CO.,LTD.

4 8ol Wachirathamsathit 57 Sukhumvit 10 1 Bangohak Pralanong Banglok 10260
Tel: +66(0) 2105-4333 Fax : +66(0) 21854424
website : hitp/Mwww.spc-it.oom

Certificate of Calibration ﬁéx\za.é

Baiance Certificate No..  C01193060 :}f;‘\.“‘ F

AB204-3 Issued Date: 28 August 2019 bidiod s
1123163290 (MEC-LAB02) Job No.: KCAL1911191

Mettler Toledo Page: 1ol 3

In condition

MINE ENGINEERING CONSULTANT CO. LTD.

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

Temperature 25 °C t 07°C

Humidity 57 %RH * 4.7 %RH

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

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

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

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

Inhouse method, SPCC-Wi-47, base on UKAS Lab 14

This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572
4? S bt Gk, L, Rongrod
e LT —
(Mr. Piyapong Somkeew) (Mr.Rungrod Jenkitirakulchai)
Person in charge Authorized signatory
This certificals is Issued the units of ing o the: i Syslem of Units (S1). )L provides ikty of i i or national
atandard or other recognized national stendard laboratorias
The sloled Is he which is obtained from the stinaand byt g factor (k=2}to provida 4 level af
confidence of. L 95%. s lin with the Guide to Exprassion of Uncertalnty in Measurement (GUM|

Theas results may be alfectsd by devielions from spacified conditions, The results retale only 1o the ilems tested, callbrated or sampied, The report shall nat be reproduced

exceptin full without approval of SPC Calibration Center Ca , | i




'C CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsaihit 67 Sukhumvit 101/1 Bengohek Prakanong Banghkok 10260
Tel: +66(0) 2185-4333 Fax : +66(0) 2185-4424
webslia : hitpa/www.spo-itoom

Certificate No.:  C01193060 Page: 20f 3

Calibration Results:
Before 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

{g)

Refarence Points (g)

A B C D E
-0.0001 0.0001 0.0000 0.0000
Repeatabllity: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00004
Departure of indication from nominal value., Readability  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty «
(9) @ (9 (g) (9
0.001 0.00100 0.0010 0.0000 0.00010 202 |
| 001 _0.01000 ~0.0100 0.0000 0.00010 | 202
0.1 0.10000 0.1000 | o0.0000 0.00010 202
1 1.00000 1.0000 0.0000 0.00010 2.02
5 5.00000 50000 | 00000 0.00010 2.02
10 9.99998 10.0000 0.0000 ] 0.00010 | 2.02
50 49.99997 49.9992 0.0008 0.00012 2.01
100 99.99999 99.9990 0.0010 0.00017 2.00
150 149.99996 149.9985 0.0015 0.00023 2.00
200 ~199.99987 199.9980 0.0019 0.00028 | 200

SPCC-FM-C01-06: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Wachimthamsathit 57 Sukhurmvit 10141 Bangchak Prakenong Bangiok 10260

Tel : +66(0) 21854333 Fax : +66(0) 21854424

wisbslts : hitpllwww spo-L.com

Certificate No.:

C01193060

Page:

Sof 3

After Adjustment
Eccentric Emor. Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
— — ! Nominal Test Value 50 (g}
Reference Points (g)
A B8 C D E
0.0000 0.0000 | 0.0000 0.0000
Repeatability: Determinaltior of the standard deviation of weighing balance., Readabillity 0.0001  {¢)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indication from nominal value., Readability  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty «
@ @ (q} (@ (@
0.001 0.0C100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 203
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 49.99997 _50.0000 0.0000 0.00012 2.01
100 _99.99999 100.0000 _0.0000 0.00017 2.00
150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99987 | 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-Z01-06: 01 Aug 2019
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Certificate Of Calibration
2
Item Al Cer.No.  HCI90626
Brand : QUEST Page 1
Model: CA-12B
Serial Number : U2040047 ID.NO.: =
Client : 1 "nd e aousuau drdn
2/115 Tnzams oumerd 4 $efn ansal soofsfn-unsuien34/] fundszaddnd cunoyys Samdntyund
12130
Room Amblent Condition Temperature : 24,50 Celsiuss Humidity : 56.00 %
Callbrated Date 12 March 2019 Due Date 12 March 2020
Callbrated By Kittinan Kittikonwattana Procedure Used TS/F/ICL/178
STANDARD USED
Description/Model Serinl Number Manufacturing Traceability No Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019

Result Sce Data Atlached

The Report Uncertainty of Mcasurement was bascd on Stand

d Uncertainty Multiplied By a Coverage

k=2 Providing a Level of Confidence of Appruximately 95 %

This Certification iy tracesble to
ific and Tachnological R

B

Hospital Asscts Management Scrvice Co.,Ltd,,GHC Calibration Laboratory, And The National Institute of Standards and

Thailand Institute of Sci h (Tistr)

—

Approved By : TS

Calibrated By :

e

{ Kittinan Kittikornwattena )
Engincer Service Manager
UM soafinga mand numvwusd weddad $1m

8110 wgfi 3 mnhihi e mavauiny sgund 12030 Tis 0243306825 ndnd 0-2433-9688

( Phakdec Chananoi )

oo hew TEU Jate ot vl HOSPITAL < S$ETS MANAGENENT SERVICES Co i
Calibration Results
Cer. No.  1IC 180626
Page 2
WIS Qisalivatve Tess | [ t [elilx Qualicalve Tostn C ununiemis
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Certificate Report

Customer Name : Mine Englnesring Consultant
Customer Addrass : 124/37 Moo 1, Soi 2 , Rangsit-Pathum road Pathum Thanl 12000

Instrument Calibrated Amblent Enviroment
Description  : Sound Level Meter Temperature 1 (24+3)°c
Meanufacturer : Aco Relative Humidity : (55+15)%

Model 16226 Ambient Pressure : (10084+5)hPa
Seral No.  : 72841

Standards Used
© Sound Level Calibrator Delta ohm HD 2020
®  Digital Multl meter Fluke 289/FVF S/N 67845

® Computer and Software Dell Vostro 5460 §/N 9CWD1Y1

Measurement Result

Method Standard Readlng Error After Adjustment

Reference (dB) (daB) (dB) + (dB)
|_ Sound lovel 94.0 94.0 i 0 .[ 94.0
Callbrator HD- [—— —
114.0 114.0 0 114.0
2020 . =
020 | r —y B I
— NAC §
CALIBRATION BY : 2/ iy s ba.em ) /f / 1 /.ze/J-
APPROVED BY | gr0luscn _$~,_§'g,,f DATE:  1¥/14 fgory

dsamadoyanedumafiaAisdivn : nwdud fiiue 0s6-303-3140

63/14-15,67/35~36 Petkasem 7,7/1 Rd., Thapra, yal, 10600 Thall

Tel: (66) 0-28680812 Fax:(66) 0-2868~1883

| B

PerkinElmer’

For the Better

Avio200

Preventive Maintenance Report

Company Name: van. lakisudilvdinousaunuy

Instrument Location: e.dszmnided o feyeyns dnasil

Instrument Serial No.: 079518071903

Date: 30-May-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: wan lndubudidlsdonoudounl
Address
Almnitind L] 1
{Instrument Location): I il i i
Serlal Number: 079518071903 PM Number: 172
Gstomer Name ol 079518071903
(if apphicable): il il
Service Engineer . Service Order WO-00296035
Name: e Tirakotai Number:
Date PM Performed: 30-May-2019 Next PM Due Dats: 30-May-2020
{DO-MMM-YYYY) (DO-AMM-YYYY)
|
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B January 2018 PerkinEimar
H <
Scope

The purpose of this PM Isto ensure the continued functionality of the PerkinElemer/Avio200 by
Inspecting and replacing any worn or damaged parts. This service should only be performed by a tralned
representative of PerkinEimer.

The customer should save thelr method before the PM beglins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysls or calibration, Including a current back-up of system software and/or
duta flles. The completed document should be signed by an authorized PerkinEimer and customer
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary Information that Is protected by copyright.All rights are reserved.
No part of this publication may be reproduced In any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinEimer is a regi d trad k af PerkinElmer, Inc. All other trademarks end
registered trademarks not owned by PerkinEimer, Inc. or its subsidiaries that are depicted herein are the

property of thelr respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to thls d Including, but not Hmited to, the implied warranties of

merchantabliity and fitness for a particular purpose.
PerkinElmer shall not be liable for incldental or consequential damages in connection with the furnishing
or use of this document.

| 1CP-OES/Avia200 Proventive Maintenance (PM)

Pago1of6 |

Component List

Component / Specific Model Serial # | Configurat on Notes
Parts Lists
I
| Parts Included with the PM
Part Number
Description i
(if applicable) ¢ Dty
09995098 Air Filter-Spectrometar Clean
NQ77520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
BOB10377 Radial Window Clean
f NO770438 O-ring kit, injector support adapter Check
| ND780437 ©-ring kit, torch Check

Additionsl Reagents and Standards Required for PM

Part Number . . Iration Date:
Description uant B Lot# | Explration Date:
(if applicable) (= Q 157 atch/Lot (MM
Multi-Element Standard
2-30WGX1 Apr-2020
N0691579 (N069-1579 diluted 10X} 1 Pr
N9300221 Instrument Calibration-4 1 5-97MKV1 Dec-2019

(N9300221 diluted 100X)

I_ ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6 I




Procedure Checklist
Use (v } to check off those steps In the checklist that have been completed.
1. General:

7 Ask customer about unit's performance since last visit.
& Check incoming AC line voltage under load for proper levels and grounding.

{2 Is the instrument operational?
2. Mechanical:

T tnspect and clean all fans and filters.
@ Inspect and replace torch components and necessary.

Torch Components Replaced: TYes ZNo
If yes, list components replaced:
7 Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: OYes ?No
If yes, list tubing replaced:

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

pressures
Regulator Measured Pressure Set Pressure |
Nitrogen N/A NA (calibrated in Factonx_ i
Main Argon 76 | 76psig
Torch Argon 67 i 67psig I
Shear Gas 65 | 65psig
Water 35 35psi

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

1 inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

A Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

# perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¢ Drain air compressor surge tank.

¥ Clean exterior of instrument.

I 1CP-OES/Avin200 Preventive Maintenasnce (PM) Pagc 3 of 6 I

3. Electrical:

4l Visually inspect all PC boards for cleanliness and signs of corrosion.
@ Creck all RF generator and spectrometer power supply voltages.
¥ Run instrument diagnostic checks from the appropriate Device Control Module.

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

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

4, Optlcal:

# Check the neon lamp far proper operation.

1 Ensure that neon initialization passes at power up.

i Ensure that there is a single, well defined peak of sufficient intensity (approximately ~5,0C0 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited afte the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: DOYes 7INo

¥ Perform the Initialize Optics routine from the Spectrometer Control window.

1 Insure that the routine passes with no error codes. f it fails, run 3 manual prism scam from the
spectrometer DCM,

1 Insure the Dark Current measurement (Detector Calibration) passes at initialization.

) Check the shutter home sensor position.

& Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

A Check the detector temperature from the DCM for -7.0 to -8.5 degree C, If outside of this ~ange
the detector cooling fan may not be operational. Further inspection may be necessary.

) Inspect for proper function of the transfer optics. 1) shutter 2} DV mirror 3) XY mirror.

7 Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: Cves ZNo
Radial Window Replaced: OYes ZINo

5. Post PM Performance Tests:
1 Perfarm View Align.

5.1 Spectral Resolution:
& Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Falk
As 193.696 - Resolutlon €0,009 0.007 Paesed
NI 231,604 - Resolution $0.011 0.008 Passed
Ni 341,476 - Resolution <0.015 0012 Passed
Ba 455,403 - Resolution £0.020 0.017 \Passed

I 1CP-OES/Avio200 Preventive Maintenunce (PM) Pagc 4ct6 I




5.2 Precision:
] Test for reproducibility of a set of measurement.
Parameter Speclfication Test Resuit Pass/Fall
| Zn213.856 %RSD < 1% 0.42 Passed
Mg 280.856 %RSD < 1% 038 Passed
Mg 285.207 %RSD 1% 031 Passed
Ba 455.403 %RSD <1 % 057 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (ND69-1579/10)", record intensities.
Calculated BEC: BEC = {IB * Conc of 5td) / {IS - IB}. Where Conc of Std = 1,000 PPB

Additional Comments

Additional Comments Regarding the PM

Element Mode Cone. B IS
Mn 257.610 Radial 1,000 ppb 52242 445356.8
Mn 257.610 Axial 1,000 ppb 14670.5 1167676.0
Mn 257.610 18*Conc. IS- 1B BEC Spec Pass/Fail
Radlal 5224200 4401326 11.86 <30 PPB Passed
Axial 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

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

| 1cP-0ES/Avio200 Preventive Maintenance (PM) Page 3ot |

Review

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

This ICP-OES/Avio200 Passes @1 Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: . Date:
BOWe  Aoawsic 30-May-2019
(D2 MMM-YYYY)
Authorized Customer Representative: Date:
FoFhomd 30-May-2019
D 3-MMM-YYYY)
| 1CP-0ES/A%i0200 Presentive Muinicnance (PM) Pagc 6 o6 |




CALIBRATION CENTER CO.,,LTD.

Sol Wachimatharmsathit 57 Sukhumvit 101/1 Bangehak Prakanong Banglkok 10260
Tol : +86(0) 2185~4393 Fax : +68(0) 2185-4424
webele : hitp://www.spo-it.com

Certificate of Calibration

RSaL
AN T
Pt

Equipment: pH METER Certificate No.  CO7190490 %72
ety
Model: pH700 Issued Date: 26 August 2019 H-!lﬂ-‘l‘ﬂw
Serial No. (or ID.): 983068 Job No.: KCAL1911196
Manufacturer: EUTECH Page: 10of 4
Etectrode Serial No.: 029 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature 23 °C E 2 °C
Humidity 50 %RH * 15 %RH

Environment Condition:

Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 67, Sukhumvit 101/1 Rd.,

Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Piyapat Saidoung
26 August 2019

In house method, SPCC-WI-58, base on ASTM E 70-07

Calibration Date:
The Method used:
Traceability: This certificate is traceable to the CRM maintained by DAkkS/DKD calibration laboratory
through Radiometer Analytical Co., Lid. Certificate No. 1289, 1285, 1288

and traceable to the Sl Units maintained by National Institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Electronics Institute Certificate No.

0530EL18
ewa - SPC ol et oL )7
(Mr. Piyapat Saidoung) (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory
This certificats Is issued the units of messurement according to the Internationnl System of Units (S, llity of to of natienal stendard

or other rocognized national standard laboratories.
The measurement uncertainty smibsd is the expanded uncertainty which |s obtalned fram tho standard uncertainty multipied by the coverago factor (k=2) b provido a level of
fh of P6%. Itis in i
These rasuits may be pfiacted by from specified
axcept in fiull without approval of SPC Cailbration Center Co., Ltd

wilh the Gulde lo ) ion of | in M H{QUM).

The reauits relate only to the itame tested, calibrated or sampled. The report shall not be reproducad

SPCC-FM-C07-06: 01 Aug 2019
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CALIBRATION CENTER CO,,LTD.

Wachirathamsathit 5T Sukhumvit 1011 Bangchak Prakenong Banglok 10200

Tel : +66(0) 2186-4333 Fex : +88(0) 21854424
webels : hitp:/Awww.spc-t.com

Certificate No. ; C07190490 Page 2 of 4
Calibration Results:
pH Scale
Input pH Meter Reading Uncertainty of
Coveraze Factor (k)
Measurement (mV)
{mv) {(mv) Error (mV) (pH}

- _41_11.12_ N _414 -0.12 0.02 0.58 2.0¢
354.96 355 0.04 1.02 0.58 200
295.80 2_96 L 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 _()92 o 4£1 = 0.065 2,00 B
118.32 118.3 -0.02 5.01 0.065 2.00

5§9.16 59.2 0.04 6.00 0.065 2.00 _
- LOO 0.0 0.00 7.00 0.065 2.00
-69.16 -59.2 -0.04 8.00 0.065 2.0¢
-1 18.Z!i : _—_118.4 -0.08 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 ) 1_(199 . 95_8' . 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 Q.12 13.97 0.58 2.0C

SPCC-FM-207-06: 01 Aug 2018
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CALIBRATION CENTER CO,,LTD.

4 S0l Wachirefhameathit 57 Sukhumvit 101/1 Bangchak Prakanong Bengiok 10260
Tel : +86(0) 21854333 Fax : +68(0) 21854424
webeite : Ftip:/Avww.spe-iLoom

Certificate No. : C07190490 Page 3 of 4
Electrode Test Resuits*
The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH slectrode; 58.93 (mV/pH), 99.62%
The zero point of the pH electrode; 6.83 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Caverage Factor (k)
Solution {pH) Calibration (pH) Measurement (pH)
4,004 4.01 L 0.006 0.0076 2.0_0
7.001 7.00 -C£001 0.0077 - 2,00
10.011 9.95 -0.061 0.0080 2.00

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

SPCC-FM-CQ7-06: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Sol Wachimthamsathit 67 Sukhumvit 101/1 Bangchak Srakanong Bangikok 10260
Tel : +66{0) 21854233 Fax: +66(0) 2185-4424

webshe : hitpifwaww.spc-itcom
Certificate No. : C07190490 Pagedof 4
Electrode Test Results*
The two-point calibration using two standard buffer solutions; pH 7.001 and pH 10.011
The practical slope of the pH electrods; 57.51 (mV/pH), 97.22%
The zero point of the pH electrode; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverzge Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4.004 3.95 -0.054 - 0.0076 e 201_)
7.001 7.00 -0.001 0.0077 - 2;00__ |
10.011 10.01 -0.001 0.0080 2.00

* Calibration Marked * Not T1S| Accredited " in this Certificate have been included for completeness.

The End of Certificate

BPCC-TM-207-06: 01 Aug 2019




| -

CALIBRATION CENTER CO.,LTD.

Wachirathamaathit 67 Sulkhumvit 101/1 Bangchak Prakanong Banghok 10280
Tel : +66(0) 21854333 Fax : +66(0) 21864424
website : hitp:/Awww spct.oom

Certificate of Calibration ="

Equipment: Digital Thermomater Certificate No.:  C15180293 ?‘ﬁ%fq;f
Model: pH 700 Issued Date: 23 August 2019 TS Yomas
Serial No.({or ID} 983068 Job No.: KCAL1811185
Manufacturer.  EUTECH Page: 1of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitkiong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition; Temperature: 22 °C + 3.0°C
Humidity: 50 %RH  + 150 %RH
Voltage: 230 VAC + 11.0 VAC
Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Twewong Thaithiang
23 August 2019

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

Calibration Date:
The Method used:

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

(Y~

(QR) Certificate No. QR19-1015

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

Person in charge Authorized signatory
This certificate is issued Ihe unils of measursment according to the Intemational System of Urits (S1). itprovides ility of to
or nations! slandard or other recognized national standand laboralories.
The maasuremant uncortainty statod s the oxpanded uncertainty which is obtalned from the standard by the ge factor (k=2)
to provide a level of confidence of 85%. Itis in d with the Guide to E ion of L inty in {GuM)
These results may be affocled by tions from ified c The rosults rolate anly to the kems tostad., calibrated or sampled. The report shall not

be repraduced excoptin full without spproval of SPC Cahbralion Canter Co., Ltd

SPCC-FM-C15-06 :01 Aug 2019

PC CALIBRATION CENTER CO.,LTD.

4 Sol Wachirthamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
Tel : +66(0) 2165-4333 Fax : +66(0) 21685~4424

websio : hitpiiwww spo-t.com
Certificate No.: C15190293 Page: 20f 2
Calibration Results:
Without Adjustment
Sensor Type: Thermistar Channel: -

Diamelsr (mmi): 3 Length (mm), 112 Immersion fmmy: 110
Desired Temp.(°C) STD. Reading (“C) UUC. Reading ("C) |Correction of UUC (°C}| Uncertainty (+ °C)

25.0 25.006 25.1 -0.094 0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019




CALIBRATION CENTER CO.,LTD.

Sol Wachirahamsathit 57 Sukhumvit 101/1 Bangchak Pralanong Banglok 10260
Tel : +66(0) 2186-4333 Fan; +66(0) 21854424
webele : hitp:/www.spo-t.oom
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Certificate of Calibration 552

kg,
-E

i,

Equipment; Balance Certificate No..  C01193059 ’f,{m;‘
Mode!: AZ214 Issued Date: 2B August 2019 s ey
Serial No. (or ID.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 10of 3
Condition: in condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition. Temperature 25 °C * 07°C
Humidity §7 %RH ¥ 47 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (1u 4)
2/1156 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

Calibration Place:

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

22 August 2019

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

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

i | .

B SPC Catbration Center Co i,
T

Q\,N\g(aoﬂ'\_

(Mr. Rungrod Jenkilirakulchai)

(Mr. Piyapong Sornkaew)

Person in charge Authorized signatory
This certificate Is issued the units of maas. othe Systern of Unila (S1), hprovides ility of toi ional or nalional
standsrd or other recognized national standerd isboratories.
The y stated Is Ihe which s abtained from the standard inty J by the factor (k=2) o provide a level of

confidence of approximalety 95%. Ili» determined in accordance with tha Guids to Expression of Uncertalnty in Measuremant (GUM)
These results may be allecied by deviutions kem specified conditions. The rosults relate only (o the itsma tested, callbraled or sampled. The report shall not be reproducad
except in full without approvol of SPC Calibration Center Co., Lid.

SPCC-FM-C01-06: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Wachimthamssithit 67 Sukhumvit 10141 Bangchak Prakanong Banglok 10260
Tel: +66(0) 2185-4333 Fax : +86(0) 2185-4424
webmlte : Fittp:/Mwawv.spc-teom

Certificate No.:  C01193059 Page: 20f 3

Calibration Results:
Before Adjustment

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

Nominal Test Value 50 (g)

Reference Points (g)

A B C D E

-0.0001 -0.0001 0.0000 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g}
Nominal test value (g) Standard Daviation
| 2 0.00004
200 0.00005
Departure of indication from nominal value., Readabllily  0.0001 (@}
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty ‘
(@) (@ (g} (@) (g}
| 0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01200 0.0100 0.0000 0.00010 208
0.1 0.10200 0.1000 0.0000 000010 203 |
1 1.00200 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 202
. 49.9¢997 50.0004 -0.0004 0.00012 2.01
100 99.9¢999 100.0022 -0.0022 0.00017 2.00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.99987 ~200.0040 -0.0041 0.00028 2,00

SPCC-FM-C01-06: 01 Aug 2019




C CALIBRATION CENTER CO.,,LTD.

| Sof Wachirathamssattit 57 SuldwrvR 10141 Bangchak Prakanong Banghok 10260
Tel : +66(0) 2185-4333 Fax : +86(0) 2186~4424
webelte : httpaAwww spo-rt.com

Certificate No.: C01193059 Page: 3of 3

After Adjustrnent

Eccantric 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 (g)

Reference Points (g)

A B C [s] E

- 0.0001 0.0000 | -0.0001 0.0000

Repeatability: Datermination of the standard deviation of weighing balance., Readability 0.0001 {g)

Nominal test value (g) Standard Deviation

20 0.00005
200 0.00005

Departure of indication from nominat vaiue., Readability  0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty P
(@) (@) (9) (a) (9)
0.001 0.00100 0.0010 ~ 0000 | 0.00010 203
0.01 0.01000 00100 [ 00000 | 000010 | 203
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 Il 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99897 50.0000 0.0000 0.00012 2.01
100 __99.99998 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 _0.00023 2.00
200 | 199.99987 |  199.89996 | 0.0000 |  0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2018
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PC CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 57 Sukhumvit 1014 Bangohek Pralanong Banglok 10260
Tel ; +66(0) 21854333 Fa : +66(0) 21854424

Certificate of Calibration

Eq.ipment: SPECTROPHOTOMETER  Certificate No.:  C06190376
Model: 732C Issued Date: 27 August 2019 l&mﬂ:w
Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KCAL1911198
Manufacturer: KWF Page: 10f 3
Condition: I Condition
Customer: IMINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
“hanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 245 °C * 00  °C

Humidity 502  %RH + 04  %RH

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

Calibration By: Mr.Nattapat Rungrueang
Calibration Date:
The Method used:

Traceability:

22 August 2019
|1 house method, SPCC-W!-24, base on ASTM E 275-08 and ASTM E 387-04
This certificate is traceable to the CRM maintained by National Institute of Etancards and

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

The standard for Photomatic Certificate No. 72571

TR L e
(Mr. Dumrong Boonsaponi

o

(Mr. Nattapat Rungrueang)

Person in charge Authorizad signatoy

Th s certificale is issued the units of ing to lhe System of Unils {S1). It provides traceabilily of measurement to intornatisnal dr national stondard or

olher recognized national sandard laborataries,
Tha measurement uncertainty statad 14 the expandad uncartainty which is oblsined from the standard uncertalnty mulliphiod by the coverago factor (+.=2) to provido a leve of

95%. Iti ved in with the Guido to Expression of Uncertainty (n Measuremaent (GUM)

Tho resunts rolate only to tha Aerns tested, calibrated or sampiec. The report shall not 2 reproduced except

of

Thzse rasults may be affecia by M g

In full without approval of SPC Calibration Center Co., Lid

SPCC-"M-C06-08: 01 Aug 2019
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PC CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 67 Sukhwsvvit 101/ Bangohak Prakanong Banghok 10260
Tel : +85(0) 2185-4333 Fax : +66(0) 21854424

wabslle : hitp:/Mww.spe-t.oom

Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Corraction Uncaertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0008 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7248 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052

SPCC-FM-C06-08: 01 Aug 2019

| -

Calibration

CALIBRATION CENTER CO, LTD.

4 Scl Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanang Banghok 10260
v Tel : +66(0) 21864333 Fasc: +686(0) 2185-4424

webshe : hitpuiwww.spet.com
Certificate No. : C06190376 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy {(Absorbance)
Wavelength Standard absorbance Unit Under Cafibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate

SPCC-FM-C06-08: Ot Aug 2019
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PerkinElmer’

For the Better

Avio200
Preventive Maintenance Report

Company Name: van. lasiisudaiiodemousanaut

Instrument Location: a. Jsssidad e. feygyy3 a. dyaisril

Instrument Serial No.: 079518071903

Date: 12-Nov-2019

ICP-OES/Avio200 Preventive Maintenance (PM)

Company Namme: buon, Lanfisudertvonosdounud
Address 0. thrmrdiodd o, Fomyyd v ahgunit
{Instrument Locatlon):
Serlal Numker: i079518071903 PM Number:
Customer Name !
079518071903 hi -
{if applicabie): Telephone Number:
Service Engineer ‘Thanawat Tirakotai SedcE By, WO-00437496
Name: Number:
Date PM Performed: 12-Nov-2019 Next PM Due Date: 11-May-2020
{CD-MMM-YYYY) [DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 >
v PerkinElmer
Scope

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

The customer should save their method before the PM begins.

General Instructions:

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

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the pricr, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

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

Except as specifically set forth In Iits terms and conditions of sale, PerkinEimer makes no Warranty of
any kind with ragard to this document, including, but not limited to, the implied warranties of
merchantablility and fltness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document.

I ICP-OES/Avio200 Preventive Maintenance (PM) Page I of 6 ]




Component List Procedure Checklist
Use (¥ } to check off those steps In the checklist that have been completed.
Comp t / Specific Model Serlal # Configuration Notes 1. General:
% . _ ¥ Ask customer about unit's performance since last visit.
i Check incoming AC line voltage under load for proper levels and grounding.
¥ Is the instrument operational?
P rt L_ ts 2. Mechanical:
arts Lis
4l Inspect and clean all fans and filters.
&1 Inspect and replace torch components and necessary.
Parts included with the PM P P P e
— Torch Components Replacec: CYes iNo
art Number i .
d N Description uan If yes, list components replaced:
(if applicable) & gy
095995098 Air Filter-Spectrometer Clean i Inspect all tubing for signs of cracking or leaking and replace as necessary
ND77520 Air Filter-RF Generator Clean Tubing Replaced: OYes 7INo
09992731 Axial Window Clean Ifyes, list tubing replaced:
B0810377 Radial Window Clean & Inspect the peristaltic pump for proper operation.
NO770438 Q-ring kit, injector support adapter Clean & Check and adjust if necessan,, the external nitrogen, argon shear gas and water supply pressures.
NO780437 O-ring kit, torch Clean &) Check and adjust if necessany, the internal nitrogen, main argon, torch argon and shear gas
pressures
Regulator ‘ Measured Pressure Set Pressure
Additional Reagents and Standards Required for PM
Nitrogen l N/A NA (calibrated In Factory)
Part Number .
- Description uanti Batch/Lot# | Explration Date: = .
(if applicable) B Q 7 / {MM/Y) Main Argon 76 76psig
i- Torch Argon 67 67psi
NOE91579 o ey Standere 1 2-30WGKX1 30-Apr-2020 = | psi
(N69-1573 diluted 10X) Shear Gas 65 65psig
Instrument Calibration-4
5-97MKY1 30-Dec-2019
N9300221 {N9300221 diluted 100X) ! Wwater 35 35pst
¥ Check the shear gas nozzle for blockages and proper, uniform flow.
? Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.
¥ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, zouplings, set screws, gears or drive assembly located on the spectrometer {prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are fcund
Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.
#1 Drain air compressor surge tank.
¥ Clean exterior of instrument.
| 1CP-OES/Avio200 Preventive Maintenance (PM) Page 20f6 |
I_lCP-OES/A"iu’.’OO Preventive Maiatenunce (PM) Pagc 3 of'6 l




Electrical:

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

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

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

4. Optical:

¥ Check the neon lamp for proper operation.

1 Ensure that neon initialization passes at power up.

& Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the

5.2 Precision:
& Test for reproducibility of a set of measurement.
Paramaetar Specification Test Result Pass/Fall
Zn 213.356 %RSDS 1% 0.29 Passed
Mg 280.856 %RSD < 1% 0.20 Passed
Mg 285.207 %RSD < 1% 041 Passed
Ba 455.403 %RSD $ 1 % 0.26 Passed
5.4 Mn BEC:

B Run Axial and Radial BEC according to the A&T spec, or the commissioning test proc2dure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB {2%HNO3)” and “IS (NO69-1579/10)", record intensities.

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

table is regenerated, replace the neon lamp assembly.

Neon Lamp Replaced: [Yes

1 Perform the Initialize Optics routine from the Spectrometer Control window.

¥ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the

spectrometer DCM.

?] Insure the Dark Current measurement (Detector Calibration) passes at initialization.

) Check the shutter home sensor pasition.

i Check prism/electronics temperature sensor readback values from the DCM. It is norma! for

these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.

A typical electronics temperature is approximately 35 degree C.

) Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range

the detector cooling fan may not be operational. Further inspection may be necessary.
7 Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3} X/Y mirror.
1 Clean or replace the axial and radial view windows as necessary.

Axial Window Replaced: OYes
Radial Window Replaced: CYes

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

ZiNo
@No

5.1 Spectral Resolution:
€1 Measure the spectrometers abillity to separate two adjacent wavelengths,
Parameter Specification Test Result Pass/Fall
As 193.696 - Resohution <0.009 0.007 Passed
N1231.604 - Resolution £0.011 0.008 Passed
Ni 341,476 - Resolution <0.015 0012 Passed
Ba 455,403 - Resolution £0.020 0016 Passed
I 1CP-OES/Avin200 Prevenlive Maintenunce (PM) Pagc 4 of' 6

Elemeant Moda Conc. B 1s
| Mn 257.610 Radfal 1,000 ppb 30424.3 39848309
Mn 257.610 Axial 1,000 ppb 58059.2 12858731.3
Mn 257.610 1B*Conc. S-18 BEC Spac Pass/Fall
Radial 30424300 3954406.6 7.69 <30 PPB Passad
| Axial 58059200 128006721 4.53 <30 PPB Passed
6. Review:
1 Review with the customer PM work performed.
¥} Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
| 1cP-UES/Avi200 Preventive Muintennce (PM) Page 5 oo |




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if cpplicable performance tests for ICP-OES/Avio200
have been completed.

This ICP-OES/Avio200 Passes Bl Fails (I the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

$ Fnek 12-Nov-2019

(DD-MMM-YVYY}

Authorlzed Customer Representatlve: - Date:
oyl 12-Nov-2019
(DD-MMM-YYYY)

I 1CP-OES/Avin200 Preventive Maintenance (PM) Page 6 0f'6 I
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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 Chromijum Digestion, Inductively Coupled Plasma Method,;

Filtration, Colorimetric Method; Calculation

21 | Zinc o Digestion, Inductively Coupled Plasma Method o
LBNA1581989

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