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UsUh Tud BUDIGESY ROUBAKaUr Tra
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : vieudmudnde Tsshinfagves saunsuduforiuiu womBuns insuning Tasemawiions
- - - = . & o ' W (YY)
Wugaavnssugiinituyu WegnamnTsunaaing Yssmulnh 33383716180 sauunudaseniuiu
LY
UseMuUasi 24016/15954

Address : il 7 dwaunifloanss Sunafim Swinede Customer Code
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : eanaluusstnawaly (Ambient)

Station : uide (unussinga) Report No.

(UTM 47N 549775 E, 838302 N.)

Data Provided by Laboratory
Laboratory Code No. : M660121/1

Analytical Date : 1-11 December 2023

Model of Equipment : TISH
Certified Date : 5 December 2022

: M660121
: 27-30 November 2023

Sampling Methed : High Volume Air Sampler

Received Date
Report Date

: M660121-02

: 1 December 2023
: 11 December 2023

Model of Traceability : TE-50254/2262
Expiration Date : 5 Decernber 2023

Parameter

Sampling Date

Analytical Method

Result Standard ©
{mg/m?) {me/m?)

27-268/11/2023 US.EPA 40 CFR 50, Appendix B 0.031

Total Suspended Particulate (TSP) 28-29/11/2023 US.EPA 40 CFR 50, Appendix B 0.031 0.330
29-30/11/2023 US.EPA 40 CFR 50, Appendix B 0.042
27-28/11/2023 US.EPA 40 CFR 50, Appendix J 0.012

Particulate Matter (PM-10) 28-29/11/2023 US.EPA 40 CFR 50, Appendix J 0.011 0.120
29-30/11/2023 US.EPA 40 CFR 50, Appendix J 0.016

Note: ¥ Usznipmensumsbauindanuisnd aduil 24 (wa. 2567) a1 dvumsrasgruannwarmaluussomalasialy
Usemalusagfiseagiune iy 121 aouiiey 104 9 Ussand o Yufl 9 Bona w.a. 2547
Total Suspended Particulate (TSP) : duavapauriuasy s iy 24 F1lue
Particulate Matter (PM-10) : Juszassninadnndn 10 lumsou wady 24 dalu

Reviewed signatory

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.06 03-04-2566

174


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


u3uh Tud 1SUBIteEY AoUBaNaUR T
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : yavuaiudiin Isdhinfagnes Sauwsmiiafieaiuiu wsudund desundnd lassmamilows
ugmamnsavilafiuyy Wageamnssudaatne Ussmudasi 33383/16180 Saunuduieaiuiy
Uszmudingf 24016/15954

Address : wyfi1 7 shwaudfeanys unedia Smiande Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 November 2023
Sample Type . rluussemavialu (Ambient) Sampling Method : High Volume Air Sampler
Station : Unaarnatu (5W.a9. Tt ews ) Report No. : M660121-02

(UTM 47N 548625 E, 838702 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/2 Received Date  : 1 December 2023
Analytical Date : 1-11 December 2023 Reporit Date : 11 December 2023
Model of Equipment ; TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Result Stadard ®
{(me/m?) {mg/m?)
27-28/11/2023 US.EPA 40 CFR 50, Appendix B 0.032
Total Suspended Particulate (TSP) 28-29/11/2023 US.EPA 40 CFR 50, Appendix B 0.039 0.330
29-30/11/2023 US.EPA 40 CFR 50, Appendix B 0.035
27-28/11/2023 US.EPA 40 CFR 50, Appendix J 0.008
Particulate Matter (PM-10) 2B-29/11/2023 US.EPA 40 CFR 50, Appendix J 0.014 0.120
29-30/11/2023 US.EPA 40 CFR 50, Appendix J 0.010

Note: " Ussnwnaisniaunsdaindauuviend atufl 24 (. 2567) Fas dwumsnesgruaunmennidluursmmdlasily
vssmAluswfisaunw i 121 seufivy 104 1 Usema o Yuil 9 doneu wa, 2547
Total Suspended Particulate (TSP) : fuaspaIlNuABETIY @i 29 $alue
Particulate Matter (PM-10) : uazeassuaiinnt 10 luasou wis 24 dalus

Reviewed signatory Approved signatory

Reported results refer to submitted sampte(s) only. 2/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuh Tud 1IBuSideso PouBalaUR T
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : Wiududiia Tsslindagnes saunudadientiiudu wiewiuns iissuning lasimamitows

Fuanamnssuvlinfuyu oasamnssudeatng Usswudasi 33383/16180 muaudadeaiuiu
Usemudingtl 24016/15954

Address - m‘jﬁ' 7 Auauidiounys sunedn Jwiands Customer Code  : M660121
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 November 2023
Sample Type  : endlluussenaiaialu (Ambient) Sampling Method : High Volume Air Sampler
Station : uvjanas (UTM 47N 549397 E, 836941 N.) Report No. : M660121-02
Data Provided by Laboratory
Laboratory Code No. : M660121/3 Received Date  : 1 December 2023
Analytical Date : 1-11 December 2023 Report Date : 11 December 2023
Model of Equipment : TiSH Model of Traceability : TE-50254/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Result Standard ¥
Parameter Sampling Date Analytical Method
(mg/m* (mg/m?)
27-28/11/2023 US.EPA 40 CFR 50, Appendix B 0.048
Total Suspended Particulate (TSP) 28-25/11/2023 US.EPA 40 CFR 50, Appendix B 0.038 0.330
29-30/11/2023 US.EPA 40 CFR 58, Appendix B 0.022
27-28/11/2023 US.EPA 40 CFR 50, Appendix J 0.018
Particulate Matter (PM-10) 28-29/11/2023 US.EPA 40 CFR 50, Appendix J 0.012 0.120
29-30/11/2023 US.EPA 40 CFR 50, Appendix J 0.006

Note: ? Ussmamassnssumsfiswindeunsiennd abuil 24 (we. 2547) doe fmmnesg s womluussermalagialy
Uszmalusivfiaanyunw iy 121 Aoy 104 ¢ Usead o Fuil 9 Asneu na. 2547
Total Suspended Particutate (TSP) : HuasaaaviuasyT ada 24 $alue
Particulate Matter (PM-10) : fuazaasauadnnii 10 lueseu 1afs 24 F2lue

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uSUn Tud 1BUSIdaSY PoUBAIOUR T¥ia
MINE ENGINEERING CONSULTANT CO.,LTD.

Data Provided by Customer

Customer Name : afudaudniin 15dbinfigvas Maunudadientuiu wewdund weundng Tassmaivileaus

ANALYSIS REPORT

] -, ) » » A [} ol - - -
ugranunssuriiniiugu Lﬁaqmamﬂﬁunaam Usenudngn 33383/16180 S1uLHURAAINUAU
Usznrutingh 26016/15954

Address : myfl 7 dueundloaunes suneding Smdanss Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 November 2023
Sample Type  : emluussmarialy (Ambient) Sampling Method : High Volume Air Sampler
Station : dninnulsalifiurealasanis Report No. : M660121-02

(UTM 47N 549337 E, 837562 N.)

Data Provided by Laboratory
Laboratory Code No. : Mé60121/4

Received Date

: 1 December 2023

Analytical Date : 1-11 December 2023 Report Date : 11 December 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 December 2023
Parameter Sampling Date Analytical Method Resit Stardard =
mpun: a a ca 1
pins (me/m% (me/m?)
27-28/11/2023 US.EPA 40 CFR 50, Appendix B 0.085
Total Suspended Particulate (TSP) 28-29/11/2023 US.EPA 40 CFR 50, Appendix B 0071 0.330
29-30/11/2023 US.EPA 40 CFR 50, Appendix B 0.091
27-28/11/2023 US.EPA 40 CFR 50, Appendix J 0.032
Particulate Matter (PM-10) 28-29/11/2023 US.EPA 40 CFR 50, Appendix J 0.029 0.120
29-30/11/2023 US.EPA 40 CFR 50, Appendix J 0.039
Note: U Usenmameznssumsdwandonuvend atufl 24 (na. 2567) e mvumnasgnguamermaluusseimalaeialy
Ussmalusfisamauny wu 121 aoufivy 104 ¢ Ussne o Tufl 9 Boneu e, 2547
Total Suspended Particulate (TSP) ; duavasanyiuaessiy why 24 1lua
Particulate Matter (PM-10) : fiuatoasuuimiBnniy 10 luaseu 1aib 24 il
Reviewed signatory Approved signatory
4/4

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

MEC-Fid-45 Rev.06 03-04-2566
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uSun Tuld ISUBITesY PouBAIaU DIAG
MINE ENGINEERING CONSULTANT CO.LTD.

ANALYSIS REPORT

Data Provided by Customer

: ejusudiie TsalinFagres suussdadeafuiu neuduns deosuning lassnamiiaus
fugnamnssuinfivgu agnamnssuneadns Usemudangil 33383/16180 Sumauiafsatuiy
Usznudins?l 24016/15954

Customer Name

Address :myit 7 dwaundlouwes dnnadint Sminads Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampting Date  : 27-30 November 2023
Sample Type : siudes (Sound Level) Sampling Method : Sound Level Meter
Station : Duvgste (Whunuasinesa) Report No. : M660121-02

(UTM 47N 549775 E, 838302 N.)
Data Provided by Laboratory

Laboratory Code No. : M660121/5 : 1 December 2023

Received Date

Analytical Date : 1-11 December 2023

Model of Equipment : Scarlet Tech/ST-120
Reference of level (dB(A)): 94.0 dB/114.0 dB

Report Date : 11 Decemnber 2023

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023

Measurement of Reading {(dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323139

Equivalent Sound Pressure Level (dB(A))

Time 27-28 November 2023 28-29 November 2023 29-30 Novernber 2023

Leg 24 hrs. Lmax Leq 24 hrs. Lmax Leg 24 hrs. Lmax
14.00-15.00 51.8 85.4 46.7 72.0 43.2 62.8
15.00-16.00 48.8 58.1 474 0.7 49.7 69.9
16.00-17.00 49.0 64.0 48.6 7t4 47.5 60.9
17.00-18.00 49.3 64d.6 519 723 48.3 67.0
18.00-19.00 50.8 78.0 458.9 62.7 47.8 54.5
19.00-20.00 553 60.5 51.4 57.8 50.3 68.5
20.00-21.00 55.5 70.3 50.7 66.8 50.3 68.5
21.00-22.00 54.3 58.8 50.2 57.2 49.8 53.6
22.00-23.00 55.0 69.8 57.7 63.3 50.8 54.6
23.00-00.00 56.4 68.1 571.7 703 515 59.1
09.00-01.00 55.0 67.7 55.2 59.9 51.6 60.9
01.00-02.00 57.0 67.8 59.4 66.6 55.7 62.6
02.00-03.00 56.3 61.5 56.2 60.4 571.5 62.8
03.00-04.00 56.9 60.7 57.3 62.5 55.7 59.3
04.00-05.00 56.6 68.9 60.0 6d.4 56.4 634
05.00-06.00 58.5 63.8 57.5 62.6 58.4 6d.6
06.00-07.00 59.7 65.1 57.8 66.4 57.9 64.5
07.00-08.00 50.6 60.2 50.2 63.6 56.2 65.1
08.00-09.00 49.6 63.5 4s8.1 62.9 49.9 70.9
09.00-10.00 49.4 64.5 47.2 60.4 47.4 60.1
10.00-11.00 47.8 56.7 47.3 54.5 46.5 61.6
11.00-12.00 48.2 64.3 46.5 70.5 46.2 76.9
12.00-13.00 46.8 65.2 a7.3 67.2 47.8 65.8
13.00-14.00 47.9 73.3 475 63.4 47.2 64.3

Average 24 hrs. 54.4 - 54.5 - 53.1 -
Maximum - 854 —t— - 72.3 - 76.9
Standard” 70.0 115{@6*-‘"’ ”:5-20\% 0 1150 70.0 115.0
Note: © vsznieamiznssunisAawandouuiand adufl 15 (Al 25000 Mesnnsgusyiudsdasialy
Reviewed signatory Approved signatory
/9

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FiM-45 Rev.06 03-04-2566


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


uSun Tud BUSIteSe rouBaIaUR FITa
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : aiudndhia Tsdlindages samnwiadeaiuiu wewiums wssuning Tasantsniious
- - - = . LY | ' ] oo
ugramnIsuriiniuu Wegraminasuneas i Yssmulngil 33383/16180 dauwsudadoaiuiu
w e
UsgnmunTi 24016/15954

Customer Code  : M660121

: 27-30 November 2023

Sampling Method : Sound Level Meter

Address : myjfl 7 daundleanys Sunefin miante

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date
Sample Type  : szAuldiss (Sound Level)

Station s UTULIINATY (SW.aR, TULYIWANY) Report No.

{UTM 47N 548625 E, 838702 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/6
Analytical Date : 1-11 December 2023

Model of Equipment : Scarlet Tech/5T-120
Reference of level (dB(A)): 94.0 dB/114.0 dB
Measurernent of Reading (dB(A)) : 93.96 dB/114.00 dB

Received Date
Report Date

: M660121-02

: 1 December 2023
: 11 December 2023

Model of Traceability : ST120C0669E
Calibrated Date : 7 July 2023
Certificate No : 20230323J139

Equivalent Sound Pressure Level (dB(A))

Time 27-28 November 2023 28-29 November 2023 29-30 November 2023
Leq 24 hrs. Lmax Leg 24 hrs. Lmax Leq 24 hrs. Lmax
12.00-13.00 68.6 94.3 60.8 79.4 53.0 64.9
13.00-14.00 62.0 80.0 58.9 80.7 59.5 76.2
14.00-15.00 59.7 77.6 59.0 78.0 58.2 78.6
15.00-16.00 58.8 75.2 58.6 75.2 59.4 80.8
16.00-17.00 59.3 82.4 57.7 78.6 57.4 72.9
17.00-18.00 58.8 774 59.1 86.7 57.8 72.6
18.00-19.00 58.7 86.2 58.8 74.0 59.2 84.7
19.00-20.00 59.2 733 62.8 96.3 60.8 91.3
20.00-21.00 5%.9 734 60.3 88.8 58.4 83.4
21.00-22.00 62.3 75.4 59.9 73.1 58.4 84.8
22.00-23.00 63.9 75.7 62.8 76.0 58.5 66.9
23.00-00.00 65.8 76.6 64.9 75.4 59.6 73.1
00.00-01.00 63.3 75.2 62.8 75.1 63.0 75.3
01.00-02.00 61.1 73.7 60.6 75.2 65.0 76.5
02.00-03.00 58.3 72.3 58.8 725 59.1 74.3
03.00-04.00 57.6 70.1 58.5 71.5 58.7 70.6
04.00-05.00 56.6 69.7 57.9 69.3 57.8 67.5
05.00-06.00 56.9 710 58.2 69.7 57.1 70.0
06.00-07.00 57.7 78.8 59.2 75.2 57.1 65.8
07.00-08.00 58.2 78.6 58.7 77.0 57.3 75.9
08.00-09.00 60.6 90.7 60.C §6.4 58.6 88.7
09.00-10.00 58.9 74.6 58.7 77.6 576 73.3
10.00-11.00 58.1 74.0 57.6 76.4 58.5 85.4
11.00-12.00 59.6 705 56.7 71.8 55.6 69.6

Average 24 hrs. 61.4 - 60.0 - 59.2 -

Maximum - 94.3 —f—. - 96.3 - 921.3
Standard” 70.0 1150012 7Q.0 115.0 70.0 115.0

- v | - w o 5 & a a )
Note: ¥ Ussmismniznssunisiauindeswiend aduil 15 (i, 2540NEB Mihanasgrusziudsslngialy

Reviewed signatory

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.06 03-04-2566
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udun Tud 1IBUBITESD ABUBAKAUN T
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : Wiwuduahiin Tashinsagres sannwudafieaiuiu wisuduns wsuning lasainamiloas
Hugramassurilafuyu iegsamnssudaaing Ussyudasil 33383/16180 Siusududefudu
Uszudngil 24016/15954

Address s gl 7 duaundleamys Sunedinn fmianss Customer Code  : M660121
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 November 2023
Sample Type : sesiutding (Sound Level) Sampling Method : Sound Level Meter
Station : ﬁ'luvqur_l {UTM 47N 549397 E, 836941 N.) Report No. : M660121-02
Data Provided by Laboratory
Laboratory Code No. : Mé660121/7 Received Date  : 1 December 2023
Analytical Date : 1-11 December 2023 Report Date : 11 December 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB{A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)) : 93.96 dB/114.00 dB Certificate No : 20230323)139
Equivalent Sound Pressure Level (dB(A))
Tirmne 27-28 November 2023 28-29 November 2023 29-30 November 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
14.00-15.00 52.7 78.2 52.7 68.6 53.9 716
15.00-16.00 52.8 763 537 80.9 52.3 70.6
16.00-17.00) 53.7 69.6 53.2 73.2 53.1 71.0
17.00-18.00 62.7 69.0 54.5 78.9 53.8 76.2
18.00-19.00 57.8 69.5 53.5 76.9 54.7 87.9
19.00-20.00 53.7 69.0 52.8 59.8 516 66.6
20.00-21.00 54.5 73.8 52.5 74.8 50.9 70.9
21.00-22.00 51,0 68.5 52.6 67.8 51.2 57.2
22.00-23.00 51.0 61.7 528 64.5 51.0 63.8
23.00-00.00 51.¢ 62.5 52.6 66.4 51.0 56.7
00.00-01.00 514 65.1 53.1 66.1 51.6 56.3
01.00-02.00 51.2 584 53.3 66.7 51.9 62.8
02.00-03.00 52.2 61.4 54.7 78.3 52,2 63.0
03.00-04.00 52.9 65.1 53.5 66.9 52.5 68.1
04.00-05.00 53.7 68.2 53.2 68.9 53.3 81.0
05.00-06.00 52.9 76.9 53.8 808 52.9 773
06.00-07.00 61.6 88.2 52,3 75.5 522 77.5
07.00-08.00 61.0 88.4 51.2 75.7 50.3 67.8
08.00-09.0¢ 51.9 78.9 51.3 717 43.4 73.0
09.00-10,00 50.0 66.4 53.4 82.3 52.6 68.8
10.00-11.00 51.2 67.2 51.2 70.2 52.7 75.7
11.00-12.00 54.1 81.2 51.2 65.1 521 68.3
12.00-13.00 53.0 714 54.1 84.0 56.0 85.1
13.00-14.00 57.8 86.2 51.5 80.7 52.1 4.7
Average 24 hrs, 55.8 - 53.0 - 52.5 -
Maximum - 88.4 - 84.0 - §7.9
Standard” T0.0 1150 70.0 115.0 70.0 115.0
Note: ¥ ussmerauynssumsAsuindonusiewi atui 15 (we-25a0kSenrmunmsgussiudsalaeily
Reviewed signatory Approved signatory
Reported results refer to submitted sample{s) only. 3/4

Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usuh Tud 1IBUDITasY RoUBaKaUN S
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name  : WAua i fin Tiqiuﬂsquaa FIULHUEASeTUAY Wisuduns wssuniud Tassmamiiows
wuqna*mnssmuwuﬁu aguamnIsunoaii Usenuns?l 33383/16180 Trausudiadenduiiu
Ussymuinsft 24016/15954

Address : vy 7 dwoundeanss Sunedin Smianie Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27-30 November 2023
Sample Type : szudss (Sound Level) Sampling Method : Sound Level Meter
Station » dhingulsalifuvedlasinis Report No. : M660121-02

(UTM 47N 549337 E, 837562 N.}
Data Provided by Laboratory

Laboratory Code No. : M660121/8 Received Date  : 1 Dacember 2023
Analytical Date : 1-11 December 2023 Report Date : 11 December 2023
Model of Equipment : Scarlet Tech/ST-120 Model of Traceability : ST120C0669E
Reference of level (dB{A)): 94.0 dB/114.0 dB Calibrated Date : 7 July 2023
Measurement of Reading (dB(A)} : 93.96 dB/114.00 dB Certificate No : 20230323J139
Equivalent Sound Pressure Level (dB(A))
Time 27-28 November 2023 28-29 November 2023 29-30 November 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 57.8 827 53.8 77.0 53.5 84.1
11.00-12.060 50.7 84.9 56.7 83.4 54.6 78.6
12.00-13.00 47.7 71.8 57.3 91.9 53.1 76.4
13.00-14.00 53.9 76.2 54.5 82.8 48.3 76.7
14.00-15.00 58.5 86.7 59.3 94.1 49.4 79.0
15.00-16.00 60.1 93.6 57.1 85.8 54.1 8§3.2
16.00-17.00 53.9 77.8 52.8 77.0 43.0 73.7
17.00-18.00 56.5 33.8 452 67.9 45.1 64.6
18.00-19.00 51.5 73.1 44.0 68.1 43.1 52.4
19.00-20.00 51.7 73.7 47.4 63.1 44.6 64.2
20.00-21.00 50.1 56.1 50.0 73.5 40.3 60.2
21.00-22.00 49.1 66.3 47.1 59.8 38.3 40.1
22.00-23.00 19.3 624 434 72.4 38.5 48.1
23.00-00.00 48,2 65.6 39.1 50.9 38.5 44.2
00.00-01.00 48.6 64.9 42.6 49.6 38.5 412
01.00-02.80 48.6 55.2 49.7 532 388 442
02.00-03.00 49.5 52.3 49.2 52.4 38.0 45.4
03.00-04.00 52,5 74.8 49.9 72.6 38.0 44.5
04.00-05.00 49.3 74.1 50.1 76.2 414 614
05.00-06.00 57.2 78.2 59.6 93.6 3.8 76.2
06.00-07.00 61.1 95.1 55.8 80.2 59.8 92.0
07.00-08.00 57.7 86.2 53.6 80.7 54.5 79.0
08.00-09.00 56.5 B1.9 56.5 87.3 51.2 80.1
09.00-10.00 56.7 Bl.6 49.3 77.8 51.2 76.6
Average 24 hrs. 55.2 - 53.8 - 50.9 -
Maximum - 95.1 - 94.1 - 92.0
Standard” 70.0 1158 5g0sh o~ 70.0 115.0 70.0 115.0

- o ' - o oal i P w o
Note: ! UssnAnngnssunmsaswindouuviennd atuil 158 2540) Govdnumnasgusyiudsdasaly

Reviewed signatory Approved signatory

Reported results refer to submitted sarmple(s} only. a/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-040-2566
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MINE ENGINEERING CONSULTANT GO..LTD.

ANALYSIS REPORT

Data Provided by Customer

Customer Name : Wieudiudin TsehinSagras saaurudafoiduiu wisudums asuning Tasnisindows
A - P o w e ' W omw o
Wugaamnssuviiaiiugu egeanunssunead™ Ussnudng?i 33383/16180 Saukuiadeaiuiu

Ysenudnsil 24016/15950

Address : Wit 7 suaudounss sunedinn Swiandy Customer Code  : M660121
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 27 November 2023
Sample Type s puduafiou {Vibration) Sampling Method : Vikbration Recorder
Station : Yruwnmau (wisiindiigadiuinms Sunn) Report No. : M660121-02
(UTM 47N 548625 E, 838702 N.}
Data Provided by Laboratory
Laboratory Code No. : M660121/9 Received Date  : 1 December 2023
Analytical Date : 1-11 December 2023 Report Date : 11 December 2023
Pararmeter Result
TRANSVERSE VERTICAL LONGITUDINAL

Frequency {Hz) N/A N/A N/A

Peak Particle Velocity (mm/sec) <0.130 <0.130 <0.130

Peak Displacement {(mm) 0.000 0.000 0.000

Peak Sound Pressure Level ; pa(L) <0.500

Standard”

Peak Particte Vetocity (mm/sec) - - -

Peak Displacement (mm) - - -
Note: ! Ussmensvnmimiwennssssmduasiunadon Bae dmmnasgmiusussdudsuaserduanfounnmaiudiooi

AnilureReniyunen @y 122 seufl 125 4 asfuil 20 funeu 2543

t/A vinefis Frequency < L Hg, Velacity <0.130 mm/sec Way Displacement < Q mm

vmsdnmilos 16,40 1

Reviewed signatory

Reported results refer to submitted sample(s} only.
Do not copy partiat of this analysis report without official approvat.
MEC-FM-45 Rev.06 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS REPORT

Data Provided by Customer
Customer Name : vhsfudiudiin lashindtgnes Sasumuiafieoniudu wiewdund nssuning Tassmsmilons

= - r A Gt ) 1 Lo kol
wugnaIvnIIUBURRLYY Lﬁaqmamnisumam Ussnuuaesi 33383/16180 Tamusuiaasiuiy

Address
Sampling By
Sample Type
Station

Usemutingit 24016/15954

;i 7 duaundledwes Snedim Smlands

: Sampling Team of Mine Engineering Consultant Ce., Ltd.
- rrwiduasitau (Vibration)

: Tnuhoste midelndAansnufiansTusen)

(UTM 47N 549775 E, 838302 N.)

Data Provided by Laboratary
Laboratory Code No. : M660121/10

Analytical Date

Customer Code
Sampling Date

Sampling Method :
Report No.

Received Date

s M660121
: 27 November 2023

Vibration Recorder

1 M660121-02

: 1 December 2023

: 1-11 December 2023 Report Date : 11 December 2023
Parameter Rt
TRANSVERSE VERTICAL LONGITUDINAL
Frequency (Hz) N/A N/A N/A
Peak Particte Velocity (mm/sec) <0,130 <0.130 <0.130
Peak Displacement {mm) 0.000 0.000 0.000
Peak Sound Pressure Level ; pa.(L) <0.500
Standard”

Peak Particle Velocity (mm/sec) -

Peak Displacement (mm) .

Note :

AfalussReayuny 8y 122 seuil 125 1 asiull 29 funeu 2548
NA wanedia Frequency < 1 Hz, Velacity <0.130 mm/sec way Displacement < 9 mm
vaseiismilos 16.40 u,

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev,06 03-04-2566

) . W of ar v A =
u U‘ismﬁﬂi!mﬂ«‘mﬂmniﬁ‘ﬁu'ﬁ'ﬁI.Lﬂsadu‘maﬂll [¥a5) ﬁ'l‘l-'l'ldml"I‘Fl7§"I‘]Jﬂ‘Jﬂﬂuisﬂmﬁﬂ\mﬁsﬁ?’mﬁuﬁsLﬂﬂ'l.l‘il"lnﬂ"liﬁ"lmﬁm“u

Approved signatory
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MINE ENGINEERING CONSULTANT CO.LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Pravided by Customer

Customer Name : Wedusnudriin Tsdldadegras samnuiadeniuty wewdund nouning Tassnamiias
- - L] d ) k24 o ﬂi ! ar & ar L
Augramnssuvilaituyu wegnanunssunieatne Ussrnudngil 33383/16180 $iunuuisaiuiy
r A
Usemulnsh 24016/15954

Address

Sampling By

Sample Type . 1h (Water)
Station

: vyl 7 dauusioanss Sunedin Jmiande
: Sampling Team of Mine Engineering Consuttant Co., Ltd.

:’. -y b 1 1 J
: mmﬂuumauﬂamuauﬂﬂumuwuﬁiﬂsamﬁ

Customer Code
Sampling Date

: M660121
: 30 November 2023

Sampling Method : Grab Sarnpling

(UTM 47N 549297 E, 838291 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/11

Received Date

Report No.

: M660121-02

: 1 Decermber 2023

- = ¥ pt e .
Sample Appearance : wiRadla dnznouiiana laufindu Analytical Date  : 1-11 December 2023
Report Date : 11 December 2023
Parameters Units Analytical Methods ? Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) 6.9 5090
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D} <5.0 -
Total Dissolved Solids meg/L Dried at 180 °C (2540 ¢} 112 -
Total Hardness me/L as CaCO. | EDTA Titrimetric Method (2340 ©) 42 =
Turbidity* NTU Nephelometric Method (2130 B) <1.0 =
Sulfate* mg/L Turhidimetric Method (4500- SO,Z E) <5 -
Digestion, Inductively Coupled PL
Total Iren mg/L S0 MEUCTvry S otpleciiasma 0.11 e
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Not mare
Arsenic* m <0.01
oL Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium* me/L <0.002 2
Methad (3030 F, 3120 B) than 0.005
Lead ma/L Digestion, inductively Coupled Ptasma 0T Not more
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 'Lh“mﬂﬂmsn*s*sumsaau.‘:ﬂﬁanum‘u‘m atiuft 8 (w #l. 2537} aanmuﬂﬂu'lum”s‘lwrgmmaeta'smt.az'snmnmmwaemmaauummn
nel. 2535 dog n’muﬂmmmunmmwuﬂuunaammﬂu RenfluswAsonyuaw @ 111 nouil 16 ¢ asiud 24 NUAMUS 2537

(Us-mml 3)

---

= ‘5"!EIﬂ‘t'i'ﬂﬂﬂBUUEE‘EHEIﬂ‘H‘E)Utﬂﬂﬂ‘Iﬁi‘UTEN ISOAEC 17025 ‘tiﬂ\‘mil\‘lllﬂﬁﬁﬂWWﬁﬂﬂ'U

Reviewed signatory

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

MEC-FM-25 Rev.06 03-04-2566

Approved signatory
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MINE ENGINEERING CONSULTANT CO.,LTD.

NSC-TISI-TIS 17025
Testing 0623

ANALYSIS
REPORT

Data Provided by Customer

Customer Name : vhesueiudnin Taslindagnes Sawmdadienfuiy wowiuns viasuning Tasinasmilous
Hugarwnsandafugu egeaminssuneaine Ussniudngi 33383/16180 Smuauiafvifuiu
o o
Usemuidnsh 24016/15954

Address : Wit 7 dhuauudioawss Suaedim Smianie Customer Code  : M660121

Sampling By : Sampling Team of Mine Fngineering Consultant Co., Ltd. Sampling Date  : 30 November 2023
Sample Type 1 (Water) Sampling Method : Grab Sampling
Station  thindurSnanaasmsumdriuiiuilassnis Report No. : M660121-02

(UTM 47N 549530 E, 836830 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/12

Sample Appearance

: wifiaala dsznawiena Lifindu

Received Date
Analytical Date

: 1 December 2023
: 1-11 December 2023

Report Date : 11 December 2023
Parameters Units Analytical Methods ¥ Results Standard 2
pH @ 25 °C - Electrometric Method (4500-H* B) 7.1 5.0-9.0
Total Suspended Solids meg/L Dried at 103-105 °C (2540 D) 7.6 -
Total Dissolved Solids me/L Dried at 180 °C {2540 () 129 -
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 C) 51 -
Turbidity* NTU Nephelometric Method (2130 B) 24 5
Sulfate* me/L Turbidimetric Method (4500- SO, E) <5 -
Total Iron ol Digestion, Inductively Coupled Plasma o9 i
Method (3030 F, 3120 B)
Assenic* gL Digestion, inductively Coupted Plasma o Not more
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium® mg/L <0.002
Method (3030 F, 3120 B) than 0.005%
Lead e/l Bigestion, Inductively Coupted Plasma o1 Not more
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 ‘d‘sumﬁﬂwnsmﬂ'}‘sﬁqmmauum'ﬁ‘m atuil 8 {w./. 2537) aanmuﬂ1‘|u'E.umz‘s'a'ﬁmgt‘gmmLﬁiuu.az‘inv'mmmwﬂamﬁﬁauww'm
W.A.2535 1399 mwuﬂmmyluﬂmmwu’ﬁuuﬂaammmu mnw“lu*s"mn%mqmﬂ’m @ 111 noufl 16 1 as¥udi 24 AuAMuS 2537

(ﬁi‘-mw 3)

X u‘mumwnssmﬂugﬂmaq CaCo; laitfiundt 100 Dadnsudodng
* MemsvageviisguanyeuTIBNITuTes ISO/EC 17025 vonfanjiRnmasau

Reviewed signatory

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

MEC-FM-45 Rev.06 03-04-2568

Approved signatory
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MINE ENGINEERING CONSULTANT CO._LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025

Testing 0623

Data Pravided by Customer

Customer Name : #afusiudain Tsdliadennas sausuiadeniuiy wewduns wsuming lassnmsiiows
fugaamnssuiafiufu Wegramunssuroade Usenudasi 33383/16180 saunauiuie iy
Ussyuiingil 26016/15954

Address vt 7 Ausundleanes suaafing Jeriaede Customer Code  : M660121

Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 30 November 2023
Sample Type 1 (Water) Sampling Method : Grab Sampling
Station s hidusaaesnazasu “u” Report No. . M660121-02

{UTM 47N 549410 E, 837946 N.)

Data Provided by Laboratory

Laboratory Code No. : M660121/13 Received Date  : 1 December 2023
sample Appearance : Simauns Sinsneuhmanns laifingy Analytical Date  : 1-11 December 2023
Report Date : 11 December 2023
Parameters Unlts Analytical Methods ¥ Results Standard #
pH @ 25 °C - Electrometric Method (4500-H* B} 7.6 5.0-9.0
Total Suspended Solids me/l. Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids me/L Dried at 180 °C {2540 C) 158 -
Total Hardness me/L as CaCQ; | EDTA Titrimetric Method (2340 C) 53 =
Turbidity* NTU Nephelometric Method (2130 B) 160 -
Sulfate* mg/L Turbidimetric Method (4500- SO E) 16.5 -
Total Iron me/L Digestion, Inductively Coupled Plasma r— i
Method (3030 F, 3120 B)
Arsenic® ML Digestion, Inductively Coupled Plasma <001 Not more
Method {3030 F, 3120 B) than 0.01
Cadmmium® e Digestion, Inductively Coupted Plasma <0003 Not more3
Method (3030 F, 3120 B) than 0.005%
Lead e/l Digestion, Inductively Coupled Plasma <001 Not rmore
Method {2030 F, 3120 B) than 0,05

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
3 ’d'sumﬁﬂm»ﬂ'ﬁ‘mnﬁﬁqmﬂaauww'}m atuii 8 (w #. 2537) aaﬂmumm'lum“i‘iwtgrgﬂa\?t,ﬁ‘s:uuaz‘snmﬁmn”mam’maauummw
A, 2535 150q n'm'ummmmuﬂtumwu'a'lummmmm ARflusioryiune e 111 noudl 16 ¢ asiudl 24 nuAS 2537
(’diwmw 3)

---

b swm‘mmaauuaquanmumamﬁusm ISOAEC 17025 ﬂﬂdﬂﬂ&ﬂ{]ﬁﬂ’ﬁﬂﬁﬁw

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 3/4
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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MINE ENGINEERING CONSULTANT CO.LTD. AN A LYS I S

THAILAND

NSC-TISI-TIS 1-7025 R E P O RT

Testing 0623

Data Provided by Customer

Customer Name : vhaviughudrfin Tsalinisgnes snmaiafeaiuiu mewduns wesuning Tassmamilos
fugramnssiiafuu earamnasuioaine Ussniudasd 33383/16180 Samusuiadduiu
Ussutinsil 24016/15954

Address : it 7 duanidiosnss dunefin Saiand Customer Code @ M660121
Sarnpling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 30 November 2023
Sample Type :1h (Water) Sampling Method : Grab Sampling
Station shffurinanieRnagnay “u2” Report No. : M660121-02

(UTM 47N 549489 E, 837443 N.)
Data Provided by Laboratory

Laboratory Code No. : M660121/14 Received Date  : 1 December 2023
Sample Appearance : wdasla fnenaumios Liflndy Analytical Date  : 1-11 December 2023
Report Date : 11 December 2023
Parameters Units Analytical Methods Results Standard ?
pH @ 25 °C - Electrometric Method (4500-H" B) 7.7 5.0-2.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <50 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 123 ~
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 C) 90 -
Tusbidity® NTU Nephetometric Method (2130 B) <t.0 -
Sulfate* mg/L Turkidimetric Method (4500- SQ,% E) <5 -
Total Iron mg/L Digestion, Inductively Coupled Plasma - i
Method (3030 F, 3120 B)
Arsenic® gL Digestion, Inductively Coupled Ptasma <001 Not more
Method (3030 F, 3120 B} than 0.01
. Digestion, Inductively Coupled Plasma MNot more
Cadmium® me/L <0.002 3)
Method (3030 F, 3120 B) than 0.005
Lead e/l Digestion, Inductively Coupled Ptasma - Not more
Method (3030 F, 3120 B) than 0.05

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

2 'dssmﬁnrusmmmiﬁqmﬂaauwwm atui 8 (w #, 2537) aanmmmm‘luwss*ﬂwu;mmta'mua-":nmqmmwﬂm'maammﬂm
"..2535 1309 mwnmmmuqmmwm‘luwmmmﬂu FRuluTehaenpunw w111 RO 16 4 ariuf 24 auATRUS 2537
(ﬂwmww 3)

3 mmmﬂuni"ﬂﬂuiﬂmm ¢aco; Wifiuni 100 fadnsusiodns

* 'nﬂm'mnaauﬁaguanﬂaumﬂmssmm ISO/IEC 17025 vpavisaufjiRnsnaaeu

Reviewed signatory Approved signatory

Reported results refer to submitted sample{s) only. 4/4
Do not copy partial of this analysis report without officlal approval.
MEC-FM-45 Rev.06 03-04-2566
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Environmental

’_\
TISCH |

RECALIBRATION
DUE DATE:

December 5, 2023

")

%;‘é ;ﬂ% s

Calibration Certification Information
Cal. Date: December5, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 751.1 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 % 1.4280 3.2 2.00
2 3 4 1 1.0110 6.4 4.00
3 5 6 1 0.9000 7.9 5.00
4 7 8 1 0.8570 8.8 5.50
L 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa )(Tstd )
Vstd Qstd w/ AH( Pstd/\ Ta Qa |y AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9974 0.6985 1.4154 0.9957 0.6973 0.8848
0.9932 0.9824 2.0017 0.9915 0.9807 1.2513
0.9912 1.1013 2.2380 0.9895 1.0994 1.3990
0.9900 1.1552 2.3472 0.9883 1:1532 1.4673
0.9846 1.3907 2.8308 0.9830 1.3884 1.7696
= 2.041%6 = 1.27864
QSTD b= -0.00930 QA b= -0.00581
r= 0.99998 r= 0.99998
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(( J&H( Pstd )(———-—-—Ta ))b) Qa= 1/m ((JaHi 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
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Acouslic Laboratory
MNhailand

Certificate of Calibration

Certificate No.: C2203-0102

Order No: 2203040

Customer;

Date of Calibration: 2023-03-22

Date of issue: 2023-03-23
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘I'ype: CA-12B

Serial no: U2040047

Calibration and verification performed:
The performed tests refer to the sections 5.2, 5.3 and 5.5 in IEC 60942 (2003): Electro-acoustics - Sound

Calibrators, The calibrator has been tested as described in Annex B of the sume standard.

Preconditioning:

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

Instruments and Program:

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

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

Traceability

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

Reference microphone: NCL, Norway

Voltage: TPA, Thailand

Frequency: TPA, Thailand

Puge 1 of 2
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Acoustic Laboratory

Thailand

Certificate No.:

C2203-0102

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.43 kPa 23.0°C 50 %RH
Measurement conditions: 100.67+ 0.01 kPa 214=1.1°C 58.9+2.2 %RH
1. Sound pressure level
Specified sound | Measured sound | Deviated value Uncertainty Tolerance limit
pressure level pressure level (dB) (dB) IEC60942:2003
(dB) (dB) Class 2 (dB)
Reference microphone 40AU S/N 309231
110.00 | 108.0 | -2.0 | +0.1 | +0.75
2. Frequency
Specified Measured Deviated value Uncertainty Tolerance limit
Frequency Frequency (%) (Hz) IEC60942:2003
(Hz) (Hz) Class 2 (%)
Reference microphone 40AU S/N 309231
1000.00at 110dB | 999.42 | 0.06 [ + 0.1 | +2.0
3. Total distortion
Specified sound . " i Tolerance limit
pressure level Measureg /I;IS(OI‘I:IOII U“c:‘;t :)unty IEC60942:2003
(dB) ¢ ¢ Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 l +0.3 | +4.0

Calibrated By:

Date of calibration
Date of issue

: 2023-03-22
1 2023-03-23

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

Checked By:

Page 2 of 2
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SCARLET | TECH

Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20230323J139
Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0669E
Specification Class 1
Date 2023/07/07
Tested by
1. Outside : QK
2. Sound Pressure Level : 93.96 dB ; 114.00 dB
1000.24 Hz

3. Frequency :
4, Distortion :

Environment conditions :

Air temperature :
Relative humidity
Static pressure :

11 % ;1.2 %

20 °C
50 %
101.8 kPa
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Calibration Certificate

Part Number: 721A0201
Description: Micromate ISEE Linear Microphone
Serial Number: ULE740

Calibration Date: SEP 27 2013
Calibration Reference Equipment: 714)7402

The equipment identified above meet or exceeds the International Society of
Explosives Engineers (ISEE) 2017 Performance Specification for Blasting
Seismographs.

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system thatis
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request,

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note thot the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to o known standard.

instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.

Calibrated By:

2 Instantel’ :0sicgeet orive, ottaws, ontario, k2K 343, (613) 592-4642

@
[

022 Xmark Corporation. |nstantel and Instantel logo are trademarks of Xmark Corporation or its affiliates. 71405201 Rev 21
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Microphone

20

Amplitude Frequency Response of UL6740
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Microphone Stand Assembly part No. 72046001)

Explanation
The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Height

+ 3 Sections 33.25" (84.46 cm),

+ 2 Sections 22.25” (56.52 cm)

+ 1 Section 13.25” (22.02 ecm) (Requires optional Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand assembly.

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

+ Microphone Stand Assembly, Part No. 72046001,

« Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000,
for extended length installations.

+ Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations.

» Rubber mallet, as required.

Middle Extension Section - Part No. 400-720020-000

1 Section with optional Ground Spike - Part No. 1100241 . 4
2 Assembled Sections 8

Installation

L Determine the required height and assemble the Microphone Stand by firmly hand-
tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2, Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oriented towards the event to be recorded.

3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground
is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.

4, Install the microphone into the clip.

3 Assembled Seclions: Microphone Stand Assembly - Part No. 720A6001

Use your hand or a rubber mallet to install the Microphone Stand; ¢lip on the microphone.
NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

e
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| Warranty

| Instantel's products are warranted against defects in materials and workmanship and shall perform in accordance
with published specifications for a period of ninety days. This warranty is void if the protective heat-shrink is removed

| from the cables. The company makes no warranty, expressed or implied of fitness for purpose, merchantability or |
| function of the products. Instantel does not represent that any product will prevent bodily injury or damage to i
[ property.

| Should a product fail to operate to these specifications within the warranty period it shall be repaired or replaced
free of charge. This warranty is void if the equipment has been dismantled, altered or abused in any way. Authority
to return the product must be obtained from Instantel prior to shipment. Shipping charges to Instantel’s factory will
be paid by the customer and Instantel shall pay for the return freight.

Instantel assumes no responsibility for damages of any description resulting from the operation or use of its
products. Since it is impossible to anticipate all of the conditions under which its products will be used, either by
themselves or in conjunction with other products, Instantel cannot accept responsibility for the results unless it has
| entered into a contract for services which clearly define such an extension of responsibility and liability. Instantel
retains the right to change specifications without notice.

uUs Office:

808 Commerce Park Drive,
Ottawa, Ontario K2K 3JA3 Ogdensburg, New York 13669 Facsimile: (613) 592 4296
Canada USA Email: sales@instantel.com

I I

[ ’ 2612 Xrark Corporation. Instantel, the Instantel logo, Blastmate, Blastware, onieyBlockaDecker

. J nsta nte & and Minimate amrggdegrksnosf%?aifey Befackns&aseecke?;g?nc., or its a%‘i-':‘atgss. ICRIPBICR ADRCRE
The World’s Most Trusted Vibration Monitors

Corporate Qffice:
309 Legget Drive,

Toll Free: (800) 267 9111
Telephone: (613) 592 4642
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Accredited ARNRRTS
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER 3 SARTORIUS
MODEL / TYPE : AZ214
SERIAL NO. : 28092281 MEC-LABO1]
CLID. NO. : 362101621
JOB CONTROL NO. C 230712075998
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 AllgllSt 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI)
Certificate No. Q23075998

F3-011-04/01-12 page 1 of 4

@clecalibration


User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle

User
Rectangle


CALIBRATION LABORATORY Co.,LTD. ﬂ%//m A,jm

1a0/mm 1708 o
REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : SARTORIUS
MODEL / TYPE : AZ7214
SERIAL NO. : 28092281[MEC-LABO1]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set, Mettler Toledo Class E2 S/N. 158850.

TRACEABILITY :

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

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075998

F3-011-04/01-12 page 2 of 4
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C Lc DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 - -
50.0000 50.0000 49.9993 -0.0007 c -
100.0000 100.0000 99.9989 -0.0011 c -
200.0000 199.9997 199.9984 -0.0013 - -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) t (mg)
Unload 0.0000 0.0000 0.0000 0.04 2,32
0.0010 0.0010 0.0010 0.0000 0.07 2,00
0.0100 0.0100 0.0100 0.0000 0.07 2,00
0.1000 0.1000 0.1000 0.0000 0.07 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 4.9999 -0.0001 0.07 2,00
10.0000 10.0000 9.9999 -0.0001 0.08 2,00
50.0000 50.0000 49.9999 -0.0001 0.11 2,00
100.0000 100.0000 99.9998 -0.0002 0.18 2,00
150.0000 149.9999 149.9998 -0.0001 0.26 2,00
200.0000 199.9997 199.9996 -0.0001 0.33 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g)

200.0000 0.00006

Certificate No. Q23075998
F3-011-04/01-12 page 3 of 4
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CALIBRATION LABORATORY CoO.,LTD.

CLC

Accredited
ISO/IEC 17025

4. Effect of eccentric application of a load on the indication

CALIBRATION DATA

m ANS! Wational Accraditation Board

WMy
SO,
= \___/ A
e ]

N

— /_--——--,_\
= ACCREDITED
Ny e
Gl AN
Lirly 1 CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23075998
F3-011-04/01-12 page 4 of 4
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Accredited ACDM-2814

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
CLID. NO. : 362101622
JOB CONTROL NO. : 230712075999
CUSTOMER
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
31 July 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( SI')
Certificate No. Q23075999

F3-011-04/01-12 page 1 of 4
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CALIBRATION LABORATORY Co.,LTD. ﬁ\\g//m A,jm

B P
REPORT OF CALIBRATION
FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : AB204-S
SERIAL NO. : 1123163290[MEC-LABO02]
LOCATION SITE : LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 25 °C to 26 °C Relative Humidity : 48 % to 50 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPMB-01 based on EURAMET/cg-18/Version 4.0 (11/2015).

The calibration was performed by Comparison with Weight Set which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Weight Set Mettler Toledo Class E2 S/N. 158850.

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

Certificate No. MM-0120-21, Due Date 17 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23075999

F3-011-04/01-12 page 2 of 4
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ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
10.0000 10.0000 9.9999 -0.0001 - -
20.0000 20.0000 19.9997 -0.0003 - -
50.0000 50.0000 49.9993 -0.0007 - -
100.0000 100.0000 99.9989 -0.0011 - -
200.0000 199.9997 199.9982 -0.0015 . -

2. Error of indications [ After Adjustment ]

Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g ) + (mg)
Unload 0.0000 0.0000 0.0000 0.03 2,28
0.0010 0.0010 0.0010 0.0000 0.06 2,00
0.0100 0.0100 0.0100 0.0000 0.06 2,00
0.1000 0.1000 0.1000 0.0000 0.06 2,00
1.0000 1.0000 1.0000 0.0000 0.07 2,00
5.0000 5.0000 5.0000 0.0000 0.07 2,00
10.0000 10.0000 10.0000 0.0000 0.07 2,00
50.0000 50.0000 50.0000 0.0000 0.08 2,00
100.0000 100.0000 100.0000 0.0000 0.12 2,00
150.0000 149.9999 149.9999 0.0000 0.24 2,00
200.0000 199.9997 199.9997 0.0000 0.24 2,00

3. Repeatability of indications

Nominal Test Value (g ) Standard Deviation of Reading (g)

200.0000 0.00004

Certificate No. Q23075999

F3-011-04/01-12 page 3 of 4
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DIMENSIONAL MEASUREMENT

Accredited ACDM-2814

ISO/IEC 17025

CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
[]
2 5
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 41 of 54

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23075999
F3-011-04/01-12 page 4 of 4
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Accredited ARNRRTS
ISO/IEC 17025
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE 9 pH METER
MANUFACTURER : EUTECH INSTRUMENTS
MODEL / TYPE g PH700
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABO06]
CLID. NO. : 372200480
JOB CONTROL NO. : 230725081582
CUSTOMER
DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By :

Calibration Engineer

Approved By :

Authorized Signatory
02 August 2023
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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C Lc HIR DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER
MANUFACTURER . EUTECH INSTRUMENTS
MODEL / TYPE : PHT00
SERIAL NO. : 983068/93X218814/93X052911[MEC-LABOG]
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION ~ : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 24°C to 25°C Relative Humidity : 48% to 52%

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04

as calibration guidelines. The calibration was performed by direct measurement with Certified Reference Material (CRM)
and comparison with Micro Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, NIMT TRM CODE TRM-S-2002 , TRM CODE TRM-S-2003 , TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC757348.

3. Precision Thermometer, ASL Model F100 S/N. 010228/28.

4. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

5. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

Certificate No. Q23081582

F3-011-04/01-12 page 2 of 4
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Accredited ACDM-2814

ISO/IEC 17025

TRACEABILITY :

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

Lot Number. 080822 , 040822 , 230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4281-13507707 , Due Date 14 July 2024.

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

and Technological Research (TISTR). Certificate No. PSL-T 0822/65, Due Date 22 August 2023.

4. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q22130793, Due Date 05 January 2024.

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

Certificate No. TT-0104-22, Due Date 25 August 2023.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23081582

F3-011-04/01-12 page 3 of 4 E E
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54

2. TEMPERATURE RESULT [ THERMISTOR |

Immersion depth (mm) | Actual Temperature ( °c ) DUC Reading ( °c ) Correction ( °c ) | Uncertainty T °c )

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 47 of 54

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of & = 2,00.

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q23081582

F3-011-04/01-12 page 4 of 4
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER ; ISO LAB
MODEL / TYPE ; N/A
SERIAL NO. : LAB20.121121
CLID. NO. : 232200050
JOB CONTROL NO. z 230114004593
CUSTOMER
DATE OF RECEIVED : 14 January 2023 DATE OF ISSUED : 18 January 2023

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

Calibrated By :

Calibration Enginccr

Approved By :
Authorized Signatory

18 January 2023

This Calibratlon Certlflcate documents the traceabllity to natlonal standards, which reslize the units of measurement according to the

International System of Units ( 81)

Certificate No. (23004593

F3-011-04/01-12 page 1 of 3
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Accredited ACDM-2814
180/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER ; ISO LAB

MODEL / TYPE ; N/A

SERIAL NO. : LAB20.121121

DATE OF CALIBRATION ] 17 January 2023

ENVIRONMENT CONDITIONS :
Temperature : @t 2°c Relative Humidity : (55X 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPTH-11, The calibration was performed by using Chilled Miror

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261.

TRACEABILITY :
The measurements are traceable to lnternational System of Units (SI) , through Thunder Scientific Corporation.

Centificate No. 19944, Due Date 26 January 2023,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

[t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No, Q23004593
F3-011-04/01-12 page2of 3

@clccalibration


User
Rectangle


CLC

ANSI Naniona! Acorsditation Board
ACCREDITED

CALIBAATION &4HD

DIMENSIONAL MEASUREMENT
Aceredited ACDM-2814
ISG/IEC 17028
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( } adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring digital thermohygro meter.
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°c) (°c) (°c) (%)
25.0 25.02 24.6 +0.42 0.27
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°c) { %RH) ( %RH ) ( %RH ) + (%RH)
25 50.0 47 +3.0 0.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
#i## End of Certificate ###
Certificate No. Q23004593
F3-011-04/01-12 page 3 of 3
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CALIBRATION 0454

Certificate No. C07230015

Calibration Certificate

Represent to Calibration Certificate, Serial number C07230011

Equipment: SPECTROPHOTOMETER
Model: 723C
Serial No.(or ID); 2C41301043 (MEC-LAB11)
Manufacturer: KWF
Condition: in Condition

Customer

Calibration Place

Calibration Date
24 July 2023

Environment Condition
Temperature; 221 °C t

Humnidity: 524 %RH =

The Method used
In-house method, WI07, based 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.

49

08 °C

%RH

Job No.: KSMT2300233
Received Date: 24 July 2023
Issued Date: 09 August 2023
Page: 1of 3

This cerificate is issued the units of
measurement accarding to the Intemational
Systern of Units {SI). It provides traceability
of measurement to international or national
standard or other recognized nalional
standard laboratories.

The measurement uncertainty stated is
the expanded uncertainty which is obtained
from the standard uncertainty muttiplied by
the coverage faclor (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 SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 108691 and 108692

The standard for Photometric Certificate No. 109010

Person in charge

MET

SCIMET CO.,LTD.

viuvn srediun I o0

Authorized signatory

FCO7-03: 30 MAY 2023
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oGIMET

Certificate No.: C07230015 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 of
{(nm) {(nm) (nm} Measurement { £ nm)

417.67 4176 0.07 0.14
440.74 440.8 -0.06 0.14
448.99 448.8 0.19 0.14
472.22 472.2 0.02 0.14
513.70 513.7 0.00 0.14
537.49 5374 0.09 0.14
574.60 574.7 -0.10 0.14
641.76 641.8 -0.04 0.14
68463 684.7 -0.07 0.14
740.27 740.4 -0.13 0.14
748.28 748.4 -0.12 0.14
807.16 807.3 -0.14 0.14
87970 g§79.8 -0.10 0.14
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abIMET

Certificate No.. C07230015 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of

{Abs) {Abs) {Abs) Measurement{  Abs)
0.0000 0.000 0.0000 0.0045
0.5617 0.562 -0.0003 0.0045

420 nm
0.7392 0.738 0.0012 0.0045
1.0550 1.055 0.0000 0.0045
0.0000 0.000 0.0000 0.0045
0.5513 0.552 -0.0007 0.0045

440 nm
0.7230 0722 0.0010 0.0045
1.0324 1.033 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5036 0.506 -0.0024 0.0045

465 nm
0.6735 0.672 0.0015 0.0045
0.9615 0.963 -0.0015 0.0045
0.0000 0.000 0.0000 0.0045
05176 0.519 -0.0014 0.0045

546.1 nm

0.6930 0692 0.0010 0.0045
0.9908 0.992 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.5530 0.554 -0.0010 0.0045

590 nm
0.7196 0.718 0.0016 0.0045
1.0301 1.030 0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5370 0.538 -0.0010 0.0045

635 nm
0.6862 0.686 0.0002 0.0045
0.9822 0.982 0.0002 0.0045

The End of Certificate

FCO7-03: 30 MAY 2023
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Refer to Certificate No.: C07230015 Page: 1 of 3

Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the
measurement results of corresponding calibration certificate:

The error of temperature determined during calibration are under given measurement and environmental conditions
and considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, ASTM E 275-08 and
ASTM E 387-04. Therefore, those parameters have not been assessed separatsly.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the
relevant measurement results with the tolerances and decision rule are prescribed by the customer.

Decision rule : [ Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA
and Condition Pass or Condition Fail Specific Risk < 50% PFA.

[ Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band {w=rVU).

; PFA = Probability of False Accept

Authorized signatory

FCO07-03: 30 MAY 2023
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oGIMET

Refer to Certificate No..  C07230015 Page: 2 of 3

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm
Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

4176 0.07 0.14 1.0 Pass
440.8 -0.08 0.14 1.0 Pass
448.8 0.19 0.14 1.0 Pass
472.2 0.02 0.14 1.0 Pass
513.7 0.00 0.14 1.0 Pass
537.4 0.09 0.14 1.0 Pass
574.7 -0.10 0.14 1.0 Pass
641.8 -0.04 0.14 1.0 Pass
684.7 -0.07 0.14 1.0 Pass
740.4 013 0.14 1.0 Pass
748.4 -0.12 0.14 1.0 Pass
807.3 -0.14 0.14 1.0 Pass
879.8 -0.10 0.14 1.0 Pass

FCO7-03: 30 MAY 2023
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Without Adjustment

Photometric Accuracy (Absorbance}
Wavelength Unit Under Calibration Correction Guard Band (w)  Tolerance (1) Conformity

Refer to Certificate No.: C07230015 Page: 3 of 3

0.000 0.0000 0.0045 0.010 Pass
420 nm 0.562 -0.0003 0.0045 0010 Pass
0.738 0.0012 0.0045 0.010 Pass
1.055 0.0000 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.552 -0.0007 0.0045 0.010 Pass
440 nm
0.722 0.0010 0.0045 0.010 Pass
1.033 -0.0006 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
465 nm 0.508 -0.0024 0.0045 0.010 Pass
0.672 0.0015 0.0045 0.010 Pass
0.963 -0.0015 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
5461 nm 0.519 -0.0014 0.0045 0.010 Pass
0.692 0.0010 0.0045 0.010 Pass
0.992 -0.0012 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
0.554 -0.0010 0.0045 0.010 Pass
590 nm
0.718 0.0016 0.0045 0.010 Pass
1.030 0.0001 0.0045 0.010 Pass
0.000 0.0000 0.0045 0.010 Pass
635 nm 0.538 -0.0010 0.0045 0.010 Pass
0.686 0.0002 0.0045 0.010 Pass
0.982 0.0002 0.0045 0.010 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of Conformity

FCO07-03: 30 MAY 2023
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PerkinEimer’
For the Better

Avio200
Preventive Maintenance Report

Company Name:

Instrument Location:

Instrument Serial No.: 079518071903

Date: 10-Aug-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Serial Number: 079518071903 PM Number: 20f2
Cl_lstomc.ar Name Telephone Number:
(if applicable):
Service Engineer Service Order WO-02409453
Name: Number:
Date PM Performed: 10-Aug-2023 Next PM Due Date: 10-Feb-2024
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date
09370140 Rev.5 B January 2018 N »
Y PerkintEimer
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 PerkinElmer.

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

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved.
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, 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 trademarks 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 its terms and conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose.

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

ICP-OES/Avio200 Preventive Maintenance (PM) Page 1 of 6
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Component List

Component / Specific Model Serial # Configuration Notes
Avio200 079518071903 Syngistix V 3.0.0.3081
Parts Lists
Parts Included with the PM
I?art Nt.lmber Description Quantity
(if applicable)
09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window Not Applicable
B0810377 Radial Window Not Applicable
N0770438 O-ring kit, injector support adapter Not Applicable
N0780437 O-ring kit, torch Not Applicable

Additional Reagents and Standards Required for PM

Part Number
(if applicable)

Description Quantity

Batch/Lot # Expiration Date:
(MM/YY)

N0691579

Multi-Element Standard
(N069-1579 diluted 10X)

7-263MFX1 Apr-2024

N9300221

Instrument Calibration-4
(N9300221 diluted 100X)

59-091CRY1 Jun-2024

ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6




Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
M Is the instrument operational?

2. Mechanical:

V1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ¥INo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: [1Yes ¥INo
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation.
¥1 Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

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

¥1 Check the shear gas nozzle for blockages and proper, uniform flow.

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

¥1 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.

V1 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.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 3 of 6




3. Electrical:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥] Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥ Check the function of all interlocks.

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

4. Optical:

V] Check the neon lamp for proper operation.

¥ 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
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes ¥INo

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

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

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

¥1 Check the shutter home sensor position.

V1 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.

V] 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.

¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ClYes ¥INo
Radial Window Replaced: ClYes ¥INo

5. Post PM Performance Tests:
V1 Perform View Align.

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.007 Passed
Ni 231.604 - Resolution <0.011 0.008 Passed
Ni 341.476 - Resolution <0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.017 Passed

ICP-OES/Avio200 Preventive Maintenance (PM) Page 4 of 6




5.2 Precision:

¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD <1 % 0.45 Passed
Mg 285.207 %RSD <1 % 0.29 Passed
Ba 455.403 %RSD <1 % 0.26 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Radial 1,000 ppb 7588.2 876421.1
Mn 257.610 Axial 1,000 ppb 18796 2472751.8
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 7588200 868832.9 8.71 <30 PPB Passed
Axial 18796000 2453955.8 7.65 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM) Page 5 of 6




Additional Comments

Additional Comments Regarding the PM

Review

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

have been completed.

This ICP-OES/Avio200 Passes ¥1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: N

Date:
10-Aug-2023
(DD-MMM-YYYY)

Authorized Customer Representaﬂya/ |/ n

Date:
10-Aug-2023
(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM)
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' ISO
PerkinElmer TruQ SaiT

Atomic Spectroscopy Standard CERTIFIED

Certificate of Analysis

PerkinElmer Number: N9300221
Description: Instrument Calibration Standard 4

Matrix: 5% HNO:
Lot Number: 59-091CRY1 Certification Date: DEC - - 2022
Expiration Date:  JUN 3 0 2024

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pgfmL 100 pg/mb 3103a" Pb 50,0 pgfmL 48.8 po/mL 3128"
Tl 100 pgimL 100 pg/mb 3158" Se 50.0 pg/mL 50.1 yg/mlL 3149

Cd 50.0 pofmL  50.0 pg/mL 3108
* - indicates NIST SRM + - indicates CRM (when NIST SRM is not availaible)
Reference Multi: Lot# 54-134CR, 57-156CR, 58-169CR

Refer to side 2 for details of cerification.

Balances are calibrated with weight sets traceable to NIST.
We guarantee that our PerkinElmer TruQ Atomic Spectroscopy Standards are stable and accurate to +0.5% of certified
concentration until the expiration date, provided the standards are kept tightly capped and stored under normal laboratory
conditions. This value is the sum of cumulative errors associated with the analytical determinations, pipetting, and diluting to final
volume. For these solutions we use high purity acids, ASTM Type | water (18 megohm double deionized), and leached, triple-rins

ed bottles. All glassware used is class A.

Certifying Officer:

| B
I'v:rl(inEImeri inc.

PerkinElmer’
u.5.A. Tel: 1-203-925-4600
U.5.A. Toll Free: 1-800-762-4000

i i

Visit www.perkinelmer.com/fasoffices for a completc listing of our global offices.
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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
a Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (lIf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese 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 Zinc Digestion, Inductively Coupled Plasma Method
LNE5S1989

APHA, AWWA, WEF. Standard Metl'}ods for the Examination of Water and Wastewater.
23" ed. Washington, DC: APHA, 2017.
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d1euf Asuaiiy LRI At
1 Cyanide Distillation, Colorimetric Method!!
2 Formaldehyde Distillation, Colorimetric Method™?
3 Phenols 1) Distillation, Chloroform Extraction Method!

2) Distillation, Direct Photometric Method®!

174
uldau d1uqu 18 38N13

Sl druaiy AT

1 Antimony Digestion, Inductively Coupled Plasma Method™

2 Arsenic Digestion, inductively Coupled Plasma Method!™

3 Barium Digestion, Inductively Coupled Plasma Method!

i Beryllium Digestion, Inductively Coupled Plasma Method!!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method!!

7 Chromium (lIl} Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation!

8 Chromium (V) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Lead Digestion, Inductively Coupled Plasma Method™

11 | Manganese Digestion, Inductively Coupled Plasma Method™

12 - | Nickel Digestion, Inductively Coupled Plasma Method®!

13 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

14 |pH Flectrometric Method®™

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method!!

17 | Vanadium Digestion, Inductively Coupled Plasma Method!!

18 Zinc

Digestion, Inductively Coupled P{aa\‘s\ﬁa Method™

=
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1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®”
2 Arsenic | 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method®”!
£) Barium 1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4”)

2) Digestion, Inductively Coupled Plasma Method®7”
4 Beryllium - 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*7

2) Digestion, Inductively Coupled Plasma Method!>”
5 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47

2) Digestion, Inductively Coupled Plasma Method®”
6 Chromium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:47

2) Digestion, Inductively Coupled Plasma Method™1¥
7L Chromium {ll) 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method4748]

2) Digestion, Inductively Coupled Plasma Method:
Alkaline Digestion, Colorimetric Method; Calculation

MethodB678
Chromium (Vi) Alkaline Digestion, Colorimetric Method!é#!
9 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!47)
2) Digestion, Inductively Coupled Plasma Method!®
10 Copper 1) Waste Extraction, Digestion, Inductively Coupled
' Ptasma Method®*7]

2) Digestion, Inductively Couplecg}(isga Method®”?

L=

11 Lead...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47
2) Digestion, Inductively Coupled Plasma Method®"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method47)
2) Digestion, Inductively Coupled Plasma Method®”
13 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method®]
14 | pH Electrometric Method®!?)
15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:4"]
2) Digestion, Inductively Coupled PlasmaIMethod[s'n
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!%47]
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!:*7 i
2) Digestion, Inductively Coupled Plasma Method®”]
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#7
2) Digestion, Inductively Coupled Plasma Method®”
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!47
2) Digestion, Inductively Coupled Plasma Method!>™
#iy 97U 15 5981135
dudl asuaiy Bhased
1 Antimony Digestion, Inductively Coupled Plasma Method®!
2 Arsenic Digestion, Inductively Coupled Plasma Method®
3 Barium Digestion, Inductively Coupled Plasma Method™]
4 Beryllium Digestion, Inductively Coupled Plas%thod[m

5 Cadmium...




AuR fTuaiy FEhased

5 Cadmium Digestion, inductively Coupled Plasma Method®!

6 Chromium Digestion, Inductively Coupled Plasma Method®"

7 Chromium (1Il} Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Methodl574

8 Chromium (VI) Alkatine Digestion, Colorimetric Method!5?

9 | Lead Digestion, Inductively Coupled Plasma Method®"

10 | Manganese Digestion, Inductively Coupled Plasma Method”

11 | Nickel Digestion, Inductively Coupled Plasma Methiod®”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 | Silver Digestion, Inductively Coupled Plasma Method>”

14 | Vanadium Digestion, Inductively Coupled Plasma Method®”!

15 Zinc Digestion, Inductively Coupled Pt%srn:(‘\’:z'ﬂ I\Te’_chod[i?]

1na158148¢
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1. NITNTNPAAINNITU. ﬂﬁﬁﬂ‘]ﬂﬂi:ﬁ’li‘lﬂﬂﬁ‘lﬂﬁﬁﬂ'ﬁu, W.A. 2548. 1594 ﬂ‘]'iﬂ"l"ﬂﬂﬂ\'lﬂ{]ﬂﬁ‘ﬁiﬂ

Faniilall fudn svRnnnyiunen. 25 unseu 2549, il 123 aeufive 1.,

2. anmiAmnrsudwindouniussinalne. gliediasisiinde. fudadei 4. njannn:

FouwiNIIRuN, 2547.
3. APHA, AWWA, WEF. Sta;1dard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017. _
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997,

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 3050B, 1996,
6. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...




- -
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Seoil and Waste pH. SW-846 Method 9045D, 2004.: :
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Form NSC/TIS| 2

Tufuseaatil 22180164
(Certificate No.) ~ 77

Tusus99sZUUY

(Certificate of Accreditation)

21Ag81UNAnNANNTUNTEIIYUYYANMSHIATINUMIYIA WA, beEo
(By Virtue of National Standardization Act B.E. 2551 (2008))

s = o e
Lﬂ%ﬁﬁﬂﬂi‘s‘hﬂﬂﬁﬁuﬂﬂm‘@’mwﬂﬂﬂm%@]ﬂﬁﬂﬂﬂﬁ‘m

(Secretary-General, Thai Industrial Standards Institute)

anlususasatuillv

(Issues this certificate to)

&t <l
ANBELAUN

(Address)

Tasun135UTRIANEINISE

(Certificate of competence)

o
AUIINTFIULDUY  UBN. eslobd - bdbe
(Standard No. TIs 170252561 (2018) (IS0/IEC 17025: 2017))

goivuailUnmenuaNNTaves vesuiinmsvadeuiazesfiRnisaouiiioy

(General requirements for the competence of testing and calibration laborateries)

w =
NHIBLAVNITIVUIDIN VIRday

nefiswazBoaavuazveureilaluiuses wandalu QR CODE way www.tisi.o.th

(Details of the scheme and scope of the certificate are shown In QR CODE and www tisi.go.th)

¥ -
90N 8 TUN b WIWAIAU N.A. lodod
(lssue date : 2 May B.E. 2565 (2022))

sesavismsdinenasgundnfusigramnssy
UfUATITnsunu
wyiBnsdnihamunasgukanusigaa N
\\\\ i'?'
ol = P

iy

el st 8 T e S
nNIEnTageAmNTT SrinnunsgHERAuMgRamMn TSy A
(Ministry of Industry Thailand, Thal Industrial Standards Institute) ’fﬁxh. TATRAN
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(Scope of Accreditation for Testing)

YoreaUfuRn1g U3em Tl 1Budillede peudausud 411n
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
RUNYLAVATSUTOIN
(Accreditation No.)
atul 03 ponlfauaTuN 21 FmAu w.A. 2566 DYTUN 17 wawniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1s Ouwenaaun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
@1971N1IVIAdaUy F1YATNAFDU Wnedeu
(Field of Testing) (Parameter) (Test Method)
ANUEIINR DY
(Environment field)
1 ﬁq - Heavy Metals - Standard Methods for the
(Water) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 5 mg/L
e Chromium (Cr)

0.01 mg/L to 5 mg/L
e Copper (Cu)

0.10 mg/L to 5 mg/L
e Iron (Fe)

0.01 mg/L to 5 mg/L
e Lead (Pb)

0.01 mg/L to 5 mg/L
e Manganese (Mn)

0.10 mg/L to 5 mg/L
e Nickel (Ni)

0.01 mg/L to 5 mg/L
e Zinc (Zn)

0.10 mg/L to 5 mg/L

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

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/6
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(Scope of Accreditation for Testing)

auuNn 03

(Issue No.) (Valid from)

DONLVAILATUN 21 FINAU W.A. 2566

(21 August B.E.2566 (2023))

DYTUN 17 wawn1Au w.A. 2571
(Unti) (17 May B.E.2571 (2028))

anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU 1YN1INAFIU %%‘Vlﬂa@‘U
(Field of Testing) (Parameter) (Test Method)
AVNAINADY
(Environment field)
1. 41 (519) - Total Suspended Solids - Standard Methods for the

(Water) (Count.)

5.0 mg/L to 2 000 mg/L

- Total Dissolved Solids
10 mg/L to 2 000 mg/L

- Total Solids
10 mg/L to 2 000 mg/L

- Total Hardness
1 mg/L to 2 000 mg/L
(Expressed as CaCOs)

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

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

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

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

part 2340 C O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuN NiBaUusng Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
> Sz - Heavy Metals - Standard Methods for the
(Wastewater) e Cadmium (Cd) Examination of Water and

0.01 mg/L to 10 mg/L
e Chromium (Cr)

0.01 mg/L to 10 mg/L
e Copper (Cu)

0.10 mg/L to 10 mg/L
e Lead (Pb)

0.01 mg/L to 10 mg/L
e Manganese (Mn)

0.10 mg/L to 10 mg/L
e Nickel (Ni)

0.01 mg/L to 10 mg/L
e Zinc (Zn)

0.10 mg/L to 10 mg/L

- Chemical Oxygen Demand (COD)
40 meg/L to 4 000 me/L

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5220 C

()

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%‘VIG]E‘WU
(Field of Testing) (Parameter) (Test Method)
AUNALINRDY
(Environment field)
2. Unde (9) - Total Suspended Solids - Standard Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,

part 2540 D
- Total Dissolved Solids - Standard Methods for the
10 mg/L to 10 000 me/L Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 2540 C
3. U1 wazidy - pH - Standard Methods for the
(Water and Wastewater) 2.0 to 10.0 Examination of Water and

Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,

part 4500-H" BO/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU SJ%VIG]?‘@U
(Field of Testing) (Parameter) (Test Method)
AAIInNADY
(Environment field)
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standard Methods for the
(Water and Wastewater) (Count) (BOD) Examination of Water and
2 mg/L to 10 0000 mg/L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C
- Chromium Hexavalent (Cr®*) - Standard Methods for the
0.10 mg/L to 100 mg/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B
- Sulfate (S04%) - Standard Methods for the
5 meg/L to 4 000 me/L Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,

part 4500- SO4* E O/

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 5/6
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(Scope of Accreditation for Testing)

atunl 03 ponlifauaTuN 21 FAu w.A. 2566 DYTUN 17 wawn1Au w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anunmvesufuiinig M a1is Ouwenaoun  Otesna Owndeun Ovaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIRANPY 251041 YNIINAEDU Fvegau
(Field of Testing) (Parameter) (Test Method)
avdwIndou
(Environment field)
4. fiy - Heavy Metals - MEC-WI-43 based on
(oits) e Chromium (Cr) US EPA Method 3050 B
10 mg/kg sample to Revision 2: 1996 and
100 mg/kg sample US EPA Method 6010 D
e Copper (Cu) Revision 5: 2018

10 mg/kg sample to Q/

100 mg/kg sample
e Nickel (Ni)

10 mg/kg sample to

100 mg/kg sample
e Zinc (Zn)

10 mg/kg sample to

100 mg/kg sample

N3ENTNONAVNTTUAUNNUIATI RGNS TTgRaIn T
(Ministry of Industry, Thai Industrial Standards Institute)
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