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ANALYSIS REPORT

Data Provided by Custorner
- L -y o | ! I o = A 1 L1 ar q’
Customer Name  : UTdW 9 Wal 910 Iﬂ‘Nﬂ"l‘iLH&JSQLL‘EWEM&‘WH?‘HJ‘UN@%JQU LHagRdTNTIINEETN YTemutny

27227/15813
Address s dasudie duneuinans Swdavueelindng Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 23-26 March 2023
Sample Type : omeluussemeialy (Ambient) Sampling Method : High Volume Air Sampler
Station s tuluuams Gaasanindsssy) Report No. : M660026-01

(UTM 48Q 0194292 E, 1916828 N.)

Data Provided by Laboratory

Laboratory Code No. : M660026/1 Received Date  : 27 March 2023
Analytical Date : 27 March - 6 April 2023 Report Date : 6 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 Decermnber 2023
) . Result Standard
Parameter Sampling Date Analytical Method
{mg/m?) (mg/m?)
23-24/03/2023 US.EPA 40 CFR 50, Appendix B 0.051
Total Suspended Particulate (TSP) 24-25/03/2023 US.EPA 40 CFR 50, Appendix B 0.043 0.330
25-26/03/2023 US.EPA 40 CFR 50, Appendix B 0.045

Note: * Usznisimpiznssunsdeunsdouiend atufl 24 (na. 2547) Fer Swusuwsgununwermealuusseimalagialy
Uszmaluswiaangune i 121 soufivry 104 1 Uszme o U7 9 Banay we, 2547
Total Suspended Particulate (TSP} : uavessuviuassa wads 24 Falu

Reviewed signatory

Approved signatory

Reported results refer to submitted sample{s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
o i ) o a - L] -, =, d. 1) 1 3 L% GI
Custorner Name @ u3um % tign 3118 lasanisiviio Ltiﬁuqmﬁﬂwnﬁiuﬁuﬂquu LHOMEVNTSUNDAT I UsemuusIh

27227/15813
Address s fihvasugne drunauinan fmdamuetisng Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23-26 March 2023
Sample Type : pmaluussmaialu (Ambient) Sampling Method : High Volume Alr Sampler
Station : Uuaderad (UTM 48Q 0194431 E, 1917643 N) Report No. : M660026-01
Data Provided by Laboratory
Laboratory Code No. : M660026/2 Received Date  : 27 March 2023
Analytical Date : 27 March - 6 April 2023 Report Date : 6 April 2023
Model of Equipment : TISH Model of Traceability : TE-5025A/2262
Certified Date : 5 December 2022 Expiration Date : 5 Decernber 2023
. Result Standard ¥
Parameter Sampling Date Analytical Method g 5
(mg/m”) {mg/m°)
23-24/03/2023 US.EPA 40 CFR 50, Appendix B 0.04%
Total Suspended Particulate (TSP) 24-25/03/2023 US.EPA 40 CFR 50, Appendix B 0.056 0.330
25-26/03/2023 US.EPA 40 CFR 50, Appendix 8 0.052

Note: ! UssmAnqznsumsdaindouuieu i atuil 24 tna. 2547) das dmussnaspuganmomaluussmalastaly
sendlunefampuny @ 121 soufivie 104 1 Usena o 1A 9 Baven wa. 2547
Total Suspended Particulate (TSP} : fuavostusuaoss 19d3s 24 7l

Approved signatory

Reviewed signatory

Reported results refer to submitted sample(s) only. 2/2
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ANALYSIS REPORT

Data Provided by Customer
a4 o 9w - ramy a - -l ' ¥ ar of
Customer Name  : U3t ¥ flau 91w Tasamawnila LL'inJQ@!?I‘MﬂTﬁNuﬂVquu LWEGNATVNTILNDATN Udsmuunsi

27227/15813
Address s uadite drnauinan Jadavuastidng Custorner Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co,, Ltd. Sampling Date  : 23-26 March 2023
Sample Type : i uazienean (Wind Speed) Sampling Method : Anemometer
Station : utuuams (ramsandafisssu) Report No. : M660026-01

(UTM 48Q 0194292 E, 1916828 N.)
Data Provided by Laboratory

Laboratory Code No. : M660026/3 Received Date  : 27 March 2023
Analytical Date : 27 March — 6 April 2023 Report Date 1 6 April 2023
Result
Time 23-24 March 2023 : 24-25 March 2023 25-26 March 2023
Win(crinisp)eed Direction Wrn&ig)eed Direction Mn&?,sp)eed Direction

10.00-11.00 N/A N/A 1.4 WINW 1.9 NV
11.00-12.00 1.3 oW 23 WNW 2.7 WSW
12.00-13.00 C.5 Sw 1.7 Sw 2.2 SW
13.00-14.00 3.1 S5W 1.3 NW 1.9 SE
14.00-15.00 3.0 SSwW 2.1 WNW 22 SSW
15.00-16.00 23 SSW 2.3 W 23 N
16.00-17.00 1.7 W 2.9 S5W 1.2 NMNE
17.00-18.00 1.7 WINW 1.9 S5wW 0.9 E
18.00-19.00 1.8 SW 0.5 SwW 1.4 W
19.00-20.00 1.6 ESE 14 Wow 0.9 WHNW
20.00-21.00 2.7 SwW 0.6 W N/A N/A
21.00-22.00 1.2 W 1.1 NNW N/A N/A
22.00-23.00 N/A N/A N/A N/A 0.8 NNW
23.00-00.00 N/A N/A N/A N/A 0.6 NNW
00.00-01.00 N/A N/A N/A N/A N/A N/A
01.00-02.00 0.5 WINW N/A N/A N/A N/A
02.00-03.00 N/A N/A N/A N/A N/A N/A
03.00-04.00 N/A N/A N/A N/A N/A N/A
04.00-05.00 N/A N/A N/A N/A N/A N/A
05.00-06.00 N/A N/A N/A N/A N/A N/A
06.00-07.00 09 WSW NAA N/A 0.7 W
07.00-08.00 1.7 WSW 1.3 NNW 0.8 NNW
08.00-09.00 13 WSW 1.3 NW 1.1 NNW
09.00-10.00 1.4 WNW 1.8 NNW N/A N/A

Note :  N/A wuefis angau (Calm) fidwing 0.4 mvs

Infer :  FrvandrnlugWmnania - firez Tunndedds Hirmy Tuandeantjoraulumdieng Yusn
uezirwuiaroulunsiieay Funmsuuilo
arudauanilug Sinsewing - 0.4-1.8 nvs

Approved signatory

Reviewed signatory

Reported results refer 1o submitted sample{s) only. 1/2
Do not copy partial of this analysis report without official approval,
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ANALYSIS REPORT

Data Provided by Custorner
- g 3 L) L o3 =t L = b3 ‘4 1 L ﬂl
Customer Name : U315 ¥ fipg 91100 1A59075 WalBI IR NI SuiaRu Lwaqmawmmnaa%’w Usegmudash

27227/15813
Address : fvasmeda duneunaty fawiavuesiadig Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sarmpling Date  : 23-26 March 2023
Sample Type : A uasiianean (Wind Speed) Sampling Method : Anemometer
Station s Urulunans (Gaansaiafsssw) Report No. : M660026-01

{UTM 48Q 0194292 E, 1916828 N.)
Data Provided by Laboratory

Laboratory Code No. : ME60026/3 Received Date  : 27 March 2023
Analytical Date : 27 March — 6 April 2023 Report Date : 6 April 2023
MNE ROSE PLOT, DESFLAY. COMHENTS:
Station STMGS026/3 LoE I
r.‘a!“
s b DATA PERIDT:
e SEDaL 29I - M0D
\, l.. End Date: 28412073 - 10:00
5045 N
% TOTALCOUNT, | GALI MIDS:
R . T2hrs 1BAT
5 BV, YAND SPEED,
0.34mvs
i COLPAHY RAME-
" RODELER:
WIhD SPEED
(s} e
B vy | mesaon
[ za0-es
T 380-50m
] 180-38
sw-1m
Calmz M.11%
1SOLTH '__,.-—""--‘ PROSCTHE.!

T T -

Reviewed signatory Approved signatory

Reported results refer to submitted saml(s) oly. - 272
Do not copy partial of this analysis repart without official approval.
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ANALYSIS REPORT

Data Provided by Custorner
o - & ar ] = -l I r =l
Customer Name  : UT¥W 9 Ul 9710A Iﬂ‘sqm‘smﬁmwsﬁuqﬁﬁwwmm‘ﬁuﬁuuﬁu maqﬂa'mn‘siunaa%'w Ussnuesi

27227/15813
Address : fuarudne dunauinate Jwmiamiasdidg Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23-26 March 2023
Sample Type : suAULdee (Sound Level) Sampling Method : Sound Level Meter
Station : ruluunms Gaamsandadisssu) Report No. : M660026-01

(UTM 48Q 0194292 E, 1916828 N.)
Data Provided by Laboratory

Laboratory Code No. : M660026/8 Received Date  : 27 March 2023
Analytical Date : 27 March — 6 April 2023 Report Date : 6 April 2023
Model of Equipment : Quest Model of Traceability : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB({A))
Time 23-24 March 2023 24-25 March 2023 25-26 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. L.max Leg 24 hrs. Lmax
10.00-11.00 56.0 89.2 503 720 524 67.0
11.00-12.00 51.3 713 533 854 56.1 80.9
12.00-13.00 52.5 68.7 50.8 735 49.1 66.8
13.00-14.00 51.7 65.7 9.7 63.8 50.2 65.0
14.00-15.00 52.9 7.4 50.8 75.2 51.2 71.3
15.00-16.00 51.3 65.8 52.8 75.2 54.7 79.2
16.00-17.0¢ 53.3 77.4 53.0 72.4 52.1 67.8
17.00-18.00 54.0 4.5 52.8 76.0 53.7 74.4
18.00-19.00 50.7 64.9 524 71.2 528 73.2
19.00-20.00 459 63.4 50.6 69.3 499 62.1
20.00-21.00 49,7 57.1 49.6 69.4 494 63.0
21.00-22.00 49.6 55.4 50.1 64.9 49.4 64.0
22.00-23.00 50.1 66.5 49.9 62.0 9.7 570
23.00-00.00 49.8 57.8 49.6 58.4 50.3 55.6
00.00-01.00 50.3 58.6 494 544 50.4 56.0
(1.00-02.00 50.5 60.1 495 59.5 50.2 584
02.00-03.00 50.3 59.4 49.8 56.8 50.1 54.0
03.00-04.00 50.6 62.4 49.6 57.2 50.1 558
04.00-05.00 534 759 518 65.1 51.7 70.5
05.00-06.00 54.6 79.3 58.8 84.3 579 823
06.00-07.00 53.4 747 54.5 81.0 53.2 73.9
07.00-08.00 52.0 71.1 54.5 80.6 53.9 76.7
08.00-09.00 48.6 66.4 55.6 80.4 52.0 72.6
09.00-10.00 499 7T 50.0 65.4 50.0 71.6
Average 24 hrs. 51.9 - 524 - 52.4 -
Maximum - 89.2 - 854 - 823
Standard"” 70.0 115.0 70.0 115.0 70.0 115.0

Note: " Uszmdmmenssumsauwindenusisuid adudl 15 wa, nsgusyiuedaemly

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 1/3
Do not copy partial of this analysis report without official approval.
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ANALYSIS REPORT

Data Provided by Customer
Customer Name @ u38w 4 o 9110 Tasamsmilausiiugeamnssusdediugu Liegeaiunssunead™a Ussyulnei

27227/15813
Address » vas e dunauinan dainmeantiang Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date 1 23-26 March 2023
Sample Type : 5Uides (Sound Level) Sampling Method : Sound Level Meter
Station : UuaSdrad (UTM 48Q 0194431 E, 1917643 N.) Report No. : M660026-01
Data Provided by Laboratory
taboratory Code No. : M660026/9 Received Date  : 27 March 2023
Analytical Date : 27 March — 6 April 2023 Report Date : 6 April 2023
Model of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurement of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No ; C2203-0102
Equivalent Sound Pressure Level (dB(A))
Time 23-24 March 2023 24-25 March 2023 25-26 March 2023
Leq 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
11.00-12.00 55.8 91.1 525 75.7 575 75.6
12.00-13.00 52.9 71.3 52.8 74.3 53.3 71.2
13.00-14.00 52.8 777 52.5 74.1 53.0 67.5
14.00-15.00 52.2 66.6 52.2 65.4 535 70.1
15.00-16.00 52.8 77.8 54.4 72.5 53.8 70.7
16.00-17.0C 52.7 68.1 57.5 95.6 54.1 66.0
17.00-18.00 55.2 90.2 54.2 70.6 52.8 72.2
18.00-19.00 53.0 68.8 54.1 69.7 5d.4 75.5
19.00-20.00 53.0 70.8 53.7 70.3 528 73.4
20.00-21.00 531 69.6 53.4 73.2 527 71.2
21.00-22.00 518 70.0 52.1 69.9 51.9 69.4
22.00-23.00 50.4 67.9 51.6 68.7 51.7 71.1
23.00-00.00 49,5 63.9 50.2 67.5 50.2 66.5
00.00-01.00 48.4 66.6 48.0 62.6 50.2 65.0
01.00-02.00 478 64.0 48.1 68.1 49.6 67.5
02.00-03.00 48.4 63.9 48.1 64.1 437 65.8
03.00-04.00 43.2 61.3 ar.7 64.5 48.7 62.7
04.00-05.00 499 73.6 48.1 69.7 48.0 64.1
05.00-06.00 530 7590 66.9 104.1 74.0 102.7
06.00-07.00 56.0 69.4 53.2 71.7 51.1 68.4
07.00-08.00 539 74.2 52.6 70.8 55.3 2.6
08.00-09.00 52.4 70.7 53.3 75.0 55.5 72.3
09.00-10.00 52.6 72.3 532 68.8 551 826
10.00-11.00 53.1 724 53.9 67.3 54.4 88.2
Average 24 hrs, 526 - 55.8 - 61.0 -
Maximum - 911 - 104.1 - 102.7
Standard” 70.0 115.0 T70.0 115.0 70.0 115.0
Note: " UssmAnmenssunmsdwindenurisnnd aduil 15 (wa. 2540) Gos MmustasgszAudeilaeialy

Approved signatory

Reviewed signatory

Reported results refer to submitted samples} only. 273
Do not copy partial of this analysis report without official approval.
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ANALYSIS REPORT

Data Provided by Customer
[ £ a - Iy - S 4 ] » ot 44
Custormer Name  : UT9w 9 lign 9179 Iﬁﬂm'il,maaLtiwuqﬂa’mmmwﬂww LRDRREMNTTUNDATN Ussniulesh

27227/15813
Address : duaswin dunewnans Savdanuaindig Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consuttant Co.,, Ltd. Sampling Date  : 23-26 March 2023
Sample Type : 5efuides (Sound Level) Sampling Method : Sound Level Meter
Station : ddneulsaldfiuveslasenis Report No. : M660026-01

(UTM 48Q 0195056 E, 1916063 N.}
Data Provided by Laboratory

Laboratory Code No. : M660026/10 Received Date  : 27 March 2023
Analytical Date : 27 March - 6 April 2023 Report Date : 6 April 2023
Madel of Equipment : Quest Model of Traceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 23 March 2023
Measurerment of Reading (dB(A)) : 108.00 dB/999.42 Hz Certificate No : C2203-0102
Equivalent Sound Pressure Level (dB(A))
Tirme 23-24 March 2023 24-25 March 2023 25-26 March 2023
Leq 24 hrs. Limax Leg 24 hrs, Lmax Leq 24 hrs. Lmax
10.00-11.00 65.2 98.6 63.3 8356 63.3 90.1
11.00-12.00 62.9 85.7 60.3 86.1 63.4 90.1
12.00-13.00 62.0 85.2 60.6 854 64.0 84.9
13.00-14.00 61.8 90.6 62.0 89.5 64.1 B5.8
14.00-15.00 60.8 85.0 59.8 87.1 68.6 99.86
15.00-16.00 63.5 86.8 55.9 74.9 63.6 88.1
16.00-17.00 61.6 82.0 63.2 34.8 62.7 816
17.00-18.00 63.0 87.1 61.2 94.7 67.5 106.9
18.00-19.00 60.4 87.3 564 75.7 56.9 81.7
19.00-20.00 48.¢ 67.4 47.4 75.9 56.1 86.9
20.00-21.00 44.5 60.0 483 73.2 41.9 58.7
21.00-22.00 44.1 69.4 49.2 76.7 429 54.4
22.00-23.00 44.1 72,9 43.8 69.3 43.0 60.0
23.00-00.00 41.7 574 42.0 53.6 391 60.6
00.00-01.00 39.2 59.0 45.8 69.0 37.0 53.0
01.00-02.00 37.2 47.6 40.8 726 37.9 55.1
02.00-03.00 374 58.6 533 79.4 38.6 49.9
03.00-04.00 40.2 69.9 379 59.4 40.9 62.7
04.00-05.00 47.5 71.2 48.3 71.4 47.6 68.7
05.00-06.00 46.9 65.7 48.6 68.9 52.3 75.1
06.00-07.00 62.6 85.6 50.3 69.7 60.5 86.4
07.00-08.00 61.9 90.8 64.3 97.6 6d.6 86.3
08.00-09.00 61.0 85.7 62.0 8§2.2 62.4 90.9
09.00-10.00 63.2 93.6 61.6 88.1 63.3 36.9
Average 24 hrs. 59.9 - 58.7 - 61.7 -
Maximum - 98.6 - 97.6 - 106.9
Standard” 70.0 1150 70.0 115.0 70.0 1150

nsgruseaudnalaeialy

: v ' m _aroal
Note ; 1 'L!‘izn'lﬂﬂﬂ.lsﬂ‘i‘iﬁ.lﬂ"l‘ia\‘iu‘.lﬂﬁimu.‘ﬁw'm auuh 15 (w.a.

Approved signatory

Reviewed signatory

Reported results refer to submitted sample(s) only. 3/3
Do not copy partial of this analysis report without official approval.
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ANALYSIS REPORT

Data Provided by Customer
= o o o a - e o - = ] v a =
Customer Name  : USHW 9 4eil 91719 Tﬁsamsmumuwuqﬁamnismuﬂw‘gu WARAEINNTINNDATN Usgnulesi

27227/15813
Address s fuasute Sunauinana Sawianueaiidng Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 25 March 2023
Sample Type : anuduasitoy {Vibration) Sampling Method : Vibration Recorder
Station s Wginovandin@ (UTM 48 Q 0194292 E, 1916828 N) Report No. : M660026-01
Data Provided by Laboratory
Laboratory Code No. : M660026/11 Received Date  : 27 March 2023
Analytical Date : 27 March - 6 April 2023 Report Date : 6 April 2023
Result
Parameter
TRANSVERSE VERTICAL LONGITUDINAL

Frequency (Hz) 26 34 47

Peak Particle Velocity {(mm/sec) 0.607 0.552 0.662

Peak Displacernent {(mm) 0.004 0.003 0.004

Peak Sound Pressure Level ; pa.(L) 9.635

Standard”
Peak Particle Velocity (mm/sec) 327 42,7 50.8
Peak Displacement {mm) 0.20 0.20 0.20

Note: 7 UszmmnsenmraminenioTaumAuasdinndoy 15ee Mvumnasiuaauisdudsnazanuduvanisuainnswniiseiiu
ulusreReampunyd ww 122 seud 125 1 aviuil 29 Sunau 2548

N/A waneiis Frequency < 1 Hz, Velocity <0.130 mm/sec waz Displacerment < 0 mm
nasztinmiloy 16.52 u,

Reviewed signatory Approved signatory

Reported results refer to submitted samplels) only. 1/1
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS REPORT

Data Provided by Customer
Customer Name : U39 ¥ tien $1in Tnsenmsmiiowsiiugaamnsusiinfuyy iiegeammnsanneaine Uasniulingd

27227/15813
Address s fvaimuie Sunauinans dmlavussiaday Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 23 March 2023
Sample Type : ALAULES (Opacity) Sampling Method : Smoke Opacity Meter
Station : Isliiuvaalasans Report No. : M660026-01

Data Provided by Laboratory

Laboratory Code No. : M660026/8 - M660026/7 Received Date  : 27 March 2023
Analytical Date : 27 March - 6 April 2023 Report Date 1 6 April 2023
Area System Opacity ( % ) Average [Standard”
monitoring | Control Dust | No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.9 | Ne.i0 | (%) (%)
usanl awssii 1.0 [ 1.0 | 20 | 20 | 1.0 | 30 [ 20 | 1.0 | 10 | 10 1.50 20
UTUPBUNT v
N awsiin 1.0 1.0 1.0 2.0 0.0 1.0 20 20 30 1.0 1.40 20
ARTUIA
VINUAEN I ot
o - asen 206 | 20 | 20 | 10 | 1.0 | 10 | 20 | 30 | 10 1.0 1.60 20
GUGEE
uTanslany oz
== awsenin 1.0 20 2.0 1.0 20 34 0.0 0.0 1.0 1.0 1.30 20
ananrududes
Note : ”U‘umﬁnsmnammmaﬂ% welwlafuas@andon sansunrmilunen 55 u,mwiviw‘ummﬂdauﬁuuausnmqmmwaaLnﬂaauum-u'm

W.A. 2535 Wee nmuﬂmn‘spumununﬁﬂaaﬂd‘ua"aaa 2101591 ua dawdiv Usvmn'[uiwﬂwmwnm By 114 ﬂaw 64
ar¥ufl 21 unsay 2540

Reviewed sienatory

Reported results refer to submitted sample(s) only. 1/1
Do not copy partial of this analysis report without official approval.
MEC-Fi-45 Rev.06 03-04-2566
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/A ANALYSIS
£\ pEPORT

Testing 0623

Data Provided by Customer
Customer Name  : U3dw ¢ dow driin Tassnswilawsitugranmnssusliniiuyu ifiegeermnssuneadns Ussniutingi

27227/15813
Address : Avasimita dunsuinate Smdanuaiody Customer Code  : M660026
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 26 March 2023
Sample Type : ﬁﬂ (Water) Sampling Method : Grab Sampling
Station s thussuwmatmluuons Report No. : M660026-01

(UTM 48 Q 194784 E, 1917296 N.)

Data Provided by Laboratory

Laboratory Code No. : M660026/12 Received Date  : 27 March 2023
Sample Appearance : Ta Sinznen lifindy Analytical Date  : 27 March - 6 April 2023
Report Date : 6 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method {4500-H* B} 8.0 7.0-85 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <50 - -
N
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 836 ot more 1,200
than 600
Not
Total Hardness rmg/L as CaCO; | EDTA Titimetric Method (2340 €) 558 ot mare 500
than 300
Turbidity* NTU Nephelometric Method (2130 B) <10 5 20
Digestion, Inductively Coupled Plasma Not more
Total | L <0.01 1.0
ihailion me/ Method (3030 F, 3120 B) than 0.5

Note: Y Standard Methods for the Examination of Water and Wastewater. 23" ed, APHA, AWWA, WEF, 2017,
2 JspmnssnarninemsssiiviinaeRwangen iJo n‘muﬂﬁﬁ'nmmhmvmmm*ﬂuwww1msei’mwnﬁﬂmﬂuﬂmmmsmmuax
ﬂ1sﬂaaﬂu1utiaaﬁau‘aﬂaamﬂuﬁﬂ w.A. 2551 SRudlusisiaamune dy 125 aoufvy 85 9 astuil 21 wawmen 2551
* semamaasuliaguentoudiuntsiuses ISOEC 17025 mammﬂgﬂ‘ﬁmwﬁaw

Reviewed signatory Approved signatory

Reported results refer to submitted sampleds} only. 1/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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Ny ANALYSIS
T{sc-;l-ns -‘ REPO RT

Testing 0623

Data Provided by Customer
= 4 = o_ar a3 'y Y | ' v W at
Customer Name  : UHEW 9 UBY 91AA Tﬂ‘sam‘imum LLiWUQﬂﬁ'mﬂ'i‘iu‘tluﬂ%wJu LWEYRANTIUNAAITN JsvuUngy

27227/15813
Address s uasuge aupaawinans Jamdanuainmg Customer Code  : M660026
Sampling By : Sampling Tearn of Mine Engineering Consultant Co., Ltd. Sampling Date  : 26 March 2023
Sample Type i 1:'i’”| (Water) Sampling Method : Grab Sampling
Station  nszUnmathus e Report No. - M660026-01

(UTM 48 Q 193499 E, 1917342 N.}

Data Provided by Laboratory

Laboratory Code No. : M660026/13 Received Date  : 27 March 2023
Sample Appearance :la finznau luifindu : Analytical Date  : 27 March - 6 April 2023
Report Date : 6 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method (4500-H" B} 7.4 7.0-85 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
. . . Not more
Total Dissolved Solids me/L Cried at 180 °C {2540 C} 725 1,200
than 600
= 2 . Not more
Total Hardness me/L as CaCO, | EDTA Titrimetric Method {2340 C) 515 500
than 300
Turbidity* NTU Nephelometric Method (2130 B} <1.0 5 20
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 1gestion, Incuctivety ~oup <0.01 1.0
Method (3030 F, 3120 B) than 0.5

Note: U Standard Methads for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 Jszmmnsznsaminenssyiuviisasiundon o dvuavdnnusuannasmslumadnmsdmiumsiestuiuaisisauauuse
matesfluSoriauindendufiv wa. 2551 Ffanilusmifivonpun e 125 seufiviy 85 1 askid 21 wouaay 2551
* ﬂsﬂﬁwﬂaauﬁaéuaﬂﬂauﬂ’mms‘%’mm ISO/IEC 17025 tosiasjiamviadey

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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ANALYSIS
REPORT

Testing 0623

Data Provided by Custormer
= At - L] LS - 1t [a] ﬂ. 1 LT d
Customer Name : U3Hw 4 o 9100 Tassniswiiag usugRatvingsueliafuyu maqmmwnﬁmnaa%"w Usemutngi

27227/15813
Address s huasugne dunauinans Yawiamuesiadng Customer Code  : M660026
Sampting By : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 26 March 2023
Sample Type -1 (Water) Sampling Method : Grab Sampling
Station - shusztmmathualdanad Report No. : M660026-01

(UTM 48 Q 194337 E, 1917754 N.)

Data Provided by Laboratory

Laboratory Code No. : M660026/14 Received Date  : 27 March 2023
Sample Appearance : la ﬁmzﬂauﬁﬁﬂ sa lifindu Analytical Date  : 27 March - 6 April 2023
Report Date : 6 April 2023
Standard ?
Parameters Units Analytical Methods ¥ Results Appropriate | Maximum
Criteria Criteria
pH @ 25 °C - Electrometric Method {4500-H* B} 7.6 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 meg/L Dried at 180 °C (2540 C) 1,014 than 500 1,200
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 Q) 644 SOk more 500
than 300
Turbidity* NTU Nephelometric Method {2130 B} <1.0 5 20
Digestion, Inductively Coupted Plasma Not more
ot me/t Method {3030 F, 3120 B) il than 0.5 =

Note: " Standard Methods for the Examination of Water and Wastewater. 23 ed, APHA, AWWA, WEF, 2017.
2 Yssmmnssnaaminenssrunduasduaeden Ses fmusvdninasivannarnslumsinmsdmiunstesiudumsmuguuas
mitosiululeduimboudufie wea. 2551 Ffuflurwissngune iau 125 soufiv 85 1 askull 21 wwneu 2551
: ﬂamﬂmaauﬁaéuawamimmﬁusm ISOAEC 17025 vomwtajilinmedoy

Approved signatory

Reviewed signatory

Reported results refer to subritted samplels) only. 3/3
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 (03-04-2566
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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
= 2.0419%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)
AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept
m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

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

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

Certificate of Calibration

Order No: 2203040

Certificate No.: C2203-0102

Customer:

Date of Calibration: 2023-03-22
Date of issue: 2023-03-23
Instrument Calibrated: Sound Calibrator
Manufacturer: Quest

‘T'ype: CA-12B

“Scrial no: 2040047

Calibration and verification performed:

LThe 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

Registration number 0105564086235
6/54 Poemsin Soi 42, Sal Mai, 10220 Bangkok Thailand
Tel (+66) 02 1253027 Fax (+66} 02 1253027 Email: info@aitbkk com
www.altbikk.com
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Acoustic Laboratory
Thailand

Certificate No.: C2203-0102

Environmental conditions: Pressure: Temperature:
Reference conditions: 101.43 kPa 23.0°C
Measurement conditions: 100.67+ 0.01 kPa 214=1.1°C

1. Sound pressure level

Relative humidity:
50 %RH
58.9+2.2 %RH

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 Measure((i /I;Istortmn Unc;;t a)unty IEC60942:2003
(dB) & ° Class 2 (%)
Reference microphone 40AU S/N 309231
110.0 [ 0.80 | +0.3 1 + 4.0

providing a level of confidence of approximately 95%

Date of calibration + 2023-03-22
Date of issue : 2023-03-23

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor k = 2,

Regizstration number 0105564086235
6/54 Poemsin Sol 42, Sai Mai, 10220 Bangkok Thailand
Tel (+66) 02 1253027 Fax (+66) 02 1253027 Email: info@altbkk.com
www.altbidk.com

Page 2 of 2
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR23010174-3 Page: 1 of 4
Customer

Equipment Name ¢ Vibration Manitors

Manufacturer o Instantel

Model T N/A

Serial Number ¢ UM14539

ID. Number I VM-NO-8

Environmental Conditions

Ambient Temperature Ll aen Received Date A3 dan 2023
Relative Humidity : B0% t15% Calibration Date : 17 Jan 2023
Location of Calibration ¢ In-Lab Recommend Due Date T 17 Jan 2024
Calibration Procedure . In-House Method Date of Issue : 18 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0


THUGCOM
Rectangle

THUGCOM
Rectangle

THUGCOM
Rectangle


é’y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

e |
S
i i
[ C x x
alibration Report
Certificate Number : SPR23010174-3 Page :2 of 4
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
| ICF Accelerometer 353804 LW231756 45841 13 Nov 2022
Traceability

This certification is traceable to the International System of Unit maintained at .

PTB - Physikalisch Technische Bundesanstalt, Germany

SP-FM-04-15 rev.0



ty METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate No. :

Result of Calibration

SPR23010174-3

Results of Calibration : (x) Without ( ) After Adjustment

Geophone P/N 721A3301

Functional Performance Test

Page : 3 of 4

Function STD Reading UUC. Reading Error Uncm(eit)aﬁnty
Velocity (mm/s) 5.004 4.991 -0.018 0.059
Frequency Response Perfarmance Test @ 5mm/s Unit : m/s®
Frequency Uncertainty
STD Reading UUC. Reading Error
(Hz) (+)
10.0 5.010 4,988 -0.022 0.058
20.0 5.008 4.986 -0.022 0.058
50.0 5.007 4.990 -0.017 0.058
80.0 5.005 4.987 -0.018 0.058
100.0 5.005 4.989 -0.016 0.058
160.0 5.003 4.992 -0.011 0.058
200.0 5.005 4,990 -0.015 0.058
500.0 5.007 4.991 -0.0186 0.058

SP-FM-04-15 REV.Q




| 5 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR23010174-3 Page : 4 of 4

Results of Calibration : () Without ( ) After Adjustment

Linearity Performance Test Unit : m/s®
Freguency Uncertainty
STD Reading UUC. Reading Error

(Hz) (+)
180.0 0.501 0.495 —-0.0086 0.0060
160.0 1.000 0.892 -0.008 0.012
160.0 1.502 1.490 -0.012 0.017
160.0 2.000 1.985 -0.015 0.023
160.0 3.001 2.981 -0.020 0.035
160.0 5.002 4.978 -0.026 0.058
160.0 8.997 9.970 —0.027 0.12

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any cammercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a level of confidence aporoximately 95%

— End of Certificate -

SP-FM-04-15 REV.0



THAI METEOROLOGICAL DEPARTMENT

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 24 February, 2023 Certification No. 071/23
rage : 1 of 2

Objecl . wind speed and wind direction
Manufactirer : Sensor - NRG

Basic Datalogger : Symphonie
Type : Sensor : #40C Basic Datalogger LR20
Serial No. Sensor ¢ 1795-0010L496 Basic Datalogger * aNaN16479
Customer

Calibration Condition : Temperature  25.1 ®C  Barometric Pressure 1010.9 hPa

NATIONAL STANDARD WIND TUNNEL

. Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type UBU0.0000 serlal 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velucity at 20 - 30 m/sed
: Ultrasonic Anemomaeter Model DA-G50-31V (sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION :Slandard\r‘elocityﬂo-r?rﬁ&r
[P

Cali St
Mr

Mechanical Engineer
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THAI METEOROLOGICAL DEPARTMENT

The Result of Calibration

Certification No. 071/23

24 February, 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/se¢
1.00 - = = 0.92 0.08
3.02 e = = 3.08 -0.06
5.00 = = = 493 0.07
7.04 = # # 7.07 -0.03
9.02 = B - 9.00 0.02
11.01 = - 11.06 -0.05
13.01 - = = 12.98 0.03
15.01 c = : 15.06 -0.03
17.02 = z s 16.96 0.06
20.02 & - = 20.02 0.00

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by :

Mechanical Engineer
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Accredited
180 /IEC 17020

LTI
\\|‘\ | .f"’u(
S P
R
g e =
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iy ™ CALIBRATION AND
! DIMENSIONAL MEASUREMENT
ACDM-2314

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : OVEN
MANUFACTURER :  MEMMERT

MODEL / TYPE : UF110

SERIAL NO. : B418.1125]MEC-LAB05]
CLID. NO. 332102410

JOB CONTROL NO. : 220718072054

o _

DATE OF RECEIVED : 18 July 2022 DATE OF ISSUED : 06 August 2022

Report of colibration sercening must not be taken In port. Except compleic. Without the approval of the Calibration Laborstory Co., Lid.

Calibration Engineer

e, W
 CuLrmanie Lasesioks o L1

Approved By :

Authorized Signatory
06 August 2022

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

the International System of Units ( SI)

Certificate No. Q22072054
F3-011-04/01-12 page 1 of 4

[&]
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@clccalibration
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IS0 /TEC L7028
REPORT OF CALIBRATION
FOR

NOMENCLATURE : OVEN

MANUFACTURER : MEMMERT

MODEL / TYPE § UF110

SERIAL NO. - B418.1125[MEC-LABO05]

LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 03 August 2022
ENVIRONMENT CONDITIONS :
Temperature : 29 °C to 30 °C Relative Humidity : 51% to 53 %

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPTH-07 based on TLAS G-20 as calibration guidelines.

The calibration was performed by using Hydra Series Il which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Hydra Series I, Fluke Model 2635A S/N. 8209003,

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

Certificate No. Q22066549, Due Date 07 July 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:2021)"

Certificate No, Q22072054
F3-011-04/01-12 page 2 of 4
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Accredited ACDM-2814
180/1BC 17025
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 oven.
CALIBRATION DATA
1. OVEN PERFORMANCE
DuUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °C) Indicating ( °C) (°c) (°c) Variation { °C )
85.0 85.0 0.37 0.09 0.79
104.0 104.0 0.57 0.06 1.04
180.0 180.0 1.28 0.12 1.95
Certificate No. Q22072054
F3-011-04/01-12 page 3 of 4

@clecalibration
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CALIERATION AND
DIMENSHHAL MEASUREMENT

CLC
Accredited ACDM-2514
ISO/IEC 17025
CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature °c J@Probe No.9 is Ref. Uncertainty | Coverage
S *¢ °c ) factor k
Setting ( © C) | Indicating (° ¢ 1 2 3 4 5 6 7 8 9
85.0 85.0 84.83 | 85.29  85.17 [ B5.44 | 85.01 | 85.04 | 84.94 | 85.46 | 85.11 0.26 2,00
104.0 104.0 103.71(104.41] 104.16]104.51|103.97|104.051103.90| 104.64( 104.11 0.43 2,00
180.0 180.0 179,89 181.22|180.54| 181.28| 180.11| 180.45| 180.16(181.60| 180.40 0.52 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm,
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
b #2 b #a
? #9
#4 #7
L s 7 >
(R Ts
6 . /L
-
rd o2 [
¥ S
. W
This report is valid for the above stated instrument/s only.
### End of Certificate #i#
Certificate No. Q22072054
page 4 of 4

F3-011-04/01-12
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ISO/ABRC 17028

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700

SERIAL NO. ¢ 983068/93X218814/93X052911
CLID. NO. v 372200480

JOB CONTROL NO. i 220804077943

CUSTOMER

DATE OF RECEIVED : 04 August 2022 DATE OF ISSUED : 10 August 2022

Report of calibration screening must not be taken in pai 1. Escepl complete, Without the approval of the Collbration Laboratory Co., Lid.

Calibrated By :

Calibration Engineer

\
CALINEATION LoBonsreny B p1a

Approved By :

Authorized Signatory
10 August 2022

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, Q22077943
F3-011-04/01-12 page 1 of 4
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ACDM-2B14

Accredited
IBO/IEC 17020

Supplement to Calibration Certificate No. Q22077943

REPORT OF CALIBRATION
FOR

NOMENCLATURE :  pHMETER 2 3 Stb 2022
MANUFACTURER :  EUTECH INSTRUMENTS
MODEL / TYPE : PH700
SERIAL NO. : 983068/93X218814/93X052911
LOCATION SITE :  LABORATORY
DATE OF CALIBRATION  : 04 August 2022

ENVIRONMENT CONDITIONS :

Temperature : 23°C to 24°C Relative Humidity : 45% to 48%

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 Reference Material (RM) and comparison with Dry Block Calibrator, Precision Thermometer and [PRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

2, Dry Block Calibrator, Presys Model T-45NL S/N, 209.09,18.

3. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/19.

4. pH Standard Solution, NIMT TRM CCDE TRM-8-2002,TRM-8-2003, TRM CODE TRM-8-2007.

5. pH Standard Solution, Control Company Catalog Number 06-664-260,11754256, Lot Number CC728484.

Certiflcate No. Q22077943A1
F3-012-04/01-12 page 2 of 4
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Supplement to Calibration Certificate No. Q22077943

TRACEABILITY :
Certificate No. TT-0078-21, Due Date 18 August 2022. 23 SEP 2027
2. The measurements are traceable to International System of Units (SI}, through Calibration Laboratory Co., Ltd.

Certificate No. Q21111638, Due Date 23 November 2022,

3. The measurements are traceable to International System of Units (8I), through Technology Promotion Association

( Thailand-Japan ). Certificate No. 22E868, Due Date 10 March 2023.

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

Lot Number. 150221, 160221 , 180121. Due Date 05 May 2023,

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

Certificate No. 4281-12405788 , Due Date 30 June 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 %.

1t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q2207794341
F3-012-04/01-12 page3 of 4
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IS0 /TEC L7026
Supplement to Calibration Certificate No. Q22077943
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.
RATION DATA
2 3 SEP 2022
1. pHMETER 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)
1.680 1.70 289 -0.020 0.010 2,00
4.000 4.01 148.3 -0.010 0.010 2,00
6.996 6.99 -27.1 +0.006 0.013 2,00
10.007 10.01 -197.2 -0.003 0.013 2,00

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 £ (°C)
100 25.01 25,0 +0.01 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 k= 2,00,

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

### End of Certificate ###

Certificate No. Q22077943A1
F3-012-04/01-12 page4 of 4
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Accradited ACDM 2814
IS0/IEC 17020

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER i ISO LAB
MODEL / TYPE y N/A
SERIAL NO. : LAB20.121121
CLID. NO. A 232200050
JOB CONTROL NO. : 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.

Catibrated By: [

Calibration Enginccr

Capgmeappi Lowwoion Ci g

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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ACDM-2814

CLC

Accredited
180/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER
MANUFACTURER - ISO LAB

MODEL / TYPE 3 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
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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 the
measuring digital thermohygro meter.
CALIBRATION DATA
1, CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°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 08
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.
### Eud of Certificate ###
Certificate No. Q23004593
F3-011-04/01-12 page 3 of 3
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Avio200
Preventive Maintenance Report

Instrument Serial No.: 079518071903

Date: 14-Feb-2023
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):
Serial Number: 079518071903 PM Number: 1/2
Customer Name
Telephone Number:
(if applicable): =
Service Engineer Service Order WO-02113798
Name: Number:
Date PM Performed: 14-Feb-2023 Next PM Due Date: 14-Aug-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.4 B January 2018 e
Y PerkinE

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

Parts Lists

Parts Included with the PM

Part Number
(if applicable)

Description

Quantity

09995098 Air Filter-Spectrometer Not Applicable
N077520 Air Filter-RF Generator Not Applicable
09992731 Axial Window 1
B0810377 Radial Window 1
N0770438 O-ring kit, injector support adapter 1
NO780437 0-ring kit, torch 1

Additional Reagents and Standards Required for PM

Part Number

] - Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
57-208CRX1 30-Jul-2023
N0691579 (N069-1579 diluted 10X) !
N9300221 Instrument Calibration-4 1 58-169CRY1 30-Nov-2023

(N9300221 diluted 100X)

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.

V] Is the instrument operational?
2. Mechanical:

¥1 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 ZINo
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation.
¥l 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

¥i 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.

¥1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥1 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:

¥] 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
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.

¥] 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.

¥ 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: ¥ives [INo
Radial Window Replaced: ¥ives [INo

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

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

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00764 Passed
Ni 231.604 - Resolution <0.011 0.00887 Passed
Ni 341.476 - Resolution <0.015 0.01253 Passed
Ba 455.403 - Resolution <0.020 0.01685 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 % 0.18 Passed
Mg 280.856 %RSD <1 % 0.05 Passed
Mg 285.207 %RSD <1 % 0.90 Passed
Ba 455.403 %RSD <1 % 0.64 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 5755.4 4429943.7
Mn 257.610 Axial 1,000 ppb 10111.9 17115354.6
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5755400 4424188.3 0.59 <30 PPB Passed
Axial 10111900 17105242.7 1.30 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.
V] 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

PM1_2
Replace PM Kit

Review

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

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
14-Feb-2023
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
14-Feb-2023

(DD-MMM-YYYY)

ICP-OES/Avio200 Preventive Maintenance (PM) Page 6 of 6
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PerkinElmer Ltd.
Soi 17 Rama 9 Road
Khwang Bangkapi, Khet Huay Kwang

Bangkok 10310

Thailand

Tel: 66 2719 6420 ; Fax: +66 2 319 7900

http://www.perkinelmer.com

Service Report

Work Order Number Activity Code Billing Type Requested Start Date Model Serial Number
W0-02113798 Planned Contract 09/02/2566 8:57 . ICPN0790011 079518071903
Maintenance
Service Representative Name Contract Number Expiry Date Equipment ID System ID
Hiransuk, Duang SC-0035585335 30/04/2026 N/A N/A
UDI Number
N/A
Equipment Location Bill To Name
van. o (Budifiede paudaunun van. o (Budiiiede eaudaunun
nalszadiles a.50yy3 alszadilang a.50yy3
Unusil 37 12130 TH Unusil 37 12130 TH
Customer Contact Phone Number Fax Number Email Purchase Order
ﬂmﬂwszﬁﬁ a'm.!mi (uam]) 089-150-9464 N/A laboratory.mec@gmail.com 66-01-004
Work Description
PM Avio200 1_2
Wavelength calibration
Scan prism
Scan Neon lamp
Cleaned torch Neb Spray chamber injector
Cleaned compartment door
Cleaned instrument
Replace PM Kt
Run performance test
Start Date End Date Work Description
14/02/2023 14/02/2023
Tools Used
Quantity Calibrated Tool Description Serial Number Last Calioration | Next Callbration
Date Date
*** No Calibrated Tools Used ***
Material Used
ial
Part Number Part Description Note Lot/Seria Quantity
Number
*** No Parts Used ***
Labour Details
Part Number Part Description Start Date Quantity
SV000013 Preventative maintenance 14/02/2023 6
SV000002 Service Travel 2.5
Work Complete Customer Signature Technician Signature
Yes No D

PM/OQ/IPV Left with Customer

Yes No

Page 1 of 2
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14/2/2566 aouhadie auums (wanil) 14/2/2566 Hiransuk, Duang

Terms & Conditions

Customer Acknowledgment of receipt of the above repair / replacement.
Special Terms and Conditions: This is not an invoice.

Taxes will be applied to your invoice if applicable.

14/2/2566 WO-02113798 Page 2 of 2




PerkinElmer TuQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0831579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number: 57-208CRX1

Certification Date:_lAN - = 2022
Expiration Date: .IUL 30 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Labeled Measured SRM
Ag 50.0 po/mL 50.4 pgmL 3103a" Ni 10.0 pg/mL 10.1 pgfmlL 3136
K 50.0 pgfmL 50.5 pgfml 3141a* Sr 10.0 pa/mi 10.1 pg/mL 3163a*
La 10.0 pg/mL  10.1 pgfmlL 31z27a" Zn 10.0 pofmL 10.1 pg/mL 3168a"
Li 10.0 wg/mL 10,7 pg/mL 3129a" Ba 1.00 pgfml 1.00 po/mL 3104a*
Mn 10.0 pgfmL  10.1 pg/mL 3132 Mg 1.00 po/mL 0.996 pgimL 3131a°

* - indicates NIST SRM t - indicates CRM {when NIST SRM is not available)
Reference Multi: Loti# 4-39MJ, 3-168MJ

Refer to side 2 for details of cettification.

Balances are calibraled with weight sets traceable fo NIST.
We guarantee that our PerkinEImer 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:

PerkinElmer’

PerkinElmer, Inc.

U.S.A. Tel: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-4000

i

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Atomic SpCCtIOSCOPY Standard CERTIFIED

Certificate of Analysis

PerkinEimer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 58-169CRY1

Certification Date: MAY = zuzz
Expiration Date: NOV 30 2[]23

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pg/mL 99.8 pg/mlL 3103a" Pb 50.0 pgfmL 49.9 pg/mL 3128
Tl 100 pgimL 99.4 pgrml 3158* Se 50.0 ugfmL 49.8 ug/mL 3145*
cd 500pg/mL  50.0 pgimt. 3108*

* - indicates NIST SRM 1 - indicates CRM (when NIST SRM is not available)
Reference Mutti: Loi# 57-15BCR,1-177YJ, 54-134CR

Refer to side 2 for details of certification.

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:

PerkinElmer, Inc.

PerkinElmer’
u.s.A. Tel: 1-203-925-4600

U.S.A. Toll Free: 1-800-762-400 B

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Solid State RF Generator

17 May 2019 Vinny Maharaj _
T

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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CERTIFICATE OF COMPLETION

This is to certify that

has completed the course

ICP Basic Theory/Operation/Software

15 May 2019 Vinny Maharaj
Training

Date Certified by

This Certificate has been generated electronically from PerkinElmer Learning Management System, LMS ES-009-000, 0-05-55-11
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
! 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 Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017. ?("“n‘[
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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™

=

JUAANAE...
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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
l.amsmiﬂ’mﬂammm‘a‘gmwammmqmawns‘m

(Secretary-General, Thai Industrial Standards Institute)

anlususasatuillv

(Issues this certificate to)
wesUfjuiinvadeuuiun luu Wuiidess roudaunun dain
(Testing laboratory, Mine Encineering Consultant Co. Ltd)

&t <l
ANBELAUN

(Address)

{2/114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakomn-Nayck Road, Prachathipat, Thanyaburi, Pathumthani)

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 =
UHWLAUNTITUTNN VAU oblom

(Accreditation No. Testing 0623}

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
(Issue date : 2 May B.E. 2565 (2022))

2 S

(WeeniR suEWUY)
sesavismsdinenasgundnfusigramnssy
UfUATITNsuny

o ar a e (' “: ——
nNIEnTageAmNTT SrinnunsgHERAuMgRamMn TSy A

(Mirvstry of Industry Thailand, Thal Industrizl Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

FoviosufiAnis vosuftAn1svadey U3 lul 1udilles aoudaunudt drvin
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.Ltd)
WiJ']EJLaﬂJﬂ'ﬁ%JUTEN‘ﬁ nadau 0623
(Accreditation No.) (Testing 0623)
atufl 02 oonliausuil 18 wwieu . 2565 Fetufl 17 nouniau w.e. 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmwiesUijdins Mans O wenaauit O 42p3m O waewd O vanganui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T TYNIINAFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
anndundou
(environmental field)
1. ‘1:1;1 - Heavy metal - Standard Methods for the
(water) ¢ Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23" edition, 2017,
0.01 mg/L to 5 meg/L part 3120 B, and part 3030 F
* Copper (Cu) @
0.01 mg/L to 5 meg/L
* Iron (Fe)
0.01 mg/L to 5 meg/L
* Lead (Pb)

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

0.01 mg/L to 5 meg/L
* Nickel (Ni)

0.002 mg/L to 5 mg/L
* Zinc (Zn)

0.01 mg/L to 5 mg/L

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/5



sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

atun 02 ponliausTuil 18 Wiy wa. 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O wenanwit O d2p51 O wndeui O vianganu
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U71N1INAEU I1YN1INAFEDU 3%‘1/]9]?1870
(Field of Testing) (Parameter) (Test Method)

AALINADY
(environmental field)

1.1 (si9)

(water) (cont.)

- Total Suspended Solids
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)

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

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 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/

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

DONIVAILAIUN 18 LUWIEU W.A. 2565

fetufl 17 nouniau w.e. 2566

adun 02
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1UIN1INATEDU FYN1INATFDU 3%‘1/]9]?18‘10
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
2. Ude - Heavy metal - Standard Methods for the
(wastewater)  Cadmium (Cd) Examination of Water and

0.002 mg/L to 10 mg/L
* Chromium (Cr)

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

0.01 mg/L to 10 mg/L
* Lead (Pb)

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

0.01 mg/L to 10 mg/L
* Nickel (Ni)

0.002 mg/L to 10 mg/L
* Zinc (Zn)

0.01 mg/L to 10 mg/L

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

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
#191N15NAFBU S18NSNAFDU Wymaou
(Field of Testing) (Parameter) (Test Method)
ANNAWINA DY
(environmental field)
2. Undey (si0) - Total suspended solids (TSS) Standard Methods for the
(wastewater) 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 (TDS) - 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.(‘1,41 LLag;‘maU ) - pH - Standard Methods for the
water and wastewater
2010 10.0 Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,
part 4500-H" B
- Biochemical oxygen demand - Standard Methods for the
(BOD) Examination of Water and
2 mg/ L to 10 000 mg/ L Wastewater, APHA, AWWA,

WEF, 23" edition, 2017,
part 5210 B and part 4500-O C

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wil a/5



sgazideasvnazveudgluiusasiasufiing

(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

atun 02 P9NIVFIATUN 18 WY WA, 2565 AYTUN 17 waunIAw w.A. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May B.E. 2566 (2023))
anunmesfiins  Mans O venaowi O d2p5m O wdeui O vianeanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
A@1U1N1INAEDUY UATNAADU Wnegeu
(Field of Testing) (Parameter) (Test Method)
AREIRNTPIORTE
(environmental field)
3. 11 wartLdey (fa) - Chromium hexavalent (Cr®") - Standard Methods for the

(water and wastewater) (cont.)

4. au (soils)

0.10 mg/ L to 100 mg/ L

- Sulfate (SO4%)
5 mg/L to 4 000 meg/L

- Heavy metal

* Chromium (Cr)

1.0 meg/kg to 100 meg/kg sample
* Copper (Cu)

5.0 mg/kg to 100 meg/kg sample
* Nickel (Ni)

1.0 mg/kg to 100 mg/kg sample
* Zinc (Zn)

5.0 mg/kg to 100 meg/kg sample

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
3500-Cr B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017, part
4500-SO4”

- MEC-WI-43 based on
US EPA Method 3050 B
Revision 2 : 1996 and
US EPA Method 6010 D
Revision 5 : 2018

()

NFENTNONAMNTTY ATUNNUNINIFIURERT T ORANTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
w9 5/5
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	บทที่ 1
	บทที่ 1
	บทนำ
	1.1 ความเป็นมาของการจัดทำรายงาน
	1.2 รายละเอียดของโครงการโดยสังเขป
	1.2.1 รายละเอียดโครงการ
	1.2.2 ตำแหน่งที่ตั้ง
	1.2.3 ลักษณะภูมิประเทศและการใช้ประโยชน์ที่ดินบริเวณโครงการ
	1.2.4 เส้นทางคมนาคมขนส่ง
	1.2.5 กิจกรรมของโครงการ

	- ช่วงปีที่ 1 (ปีที่ 1) เริ่มเดินหน้าเหมืองจากพื้นที่หน้าเหมืองเดิมไปทางด้านทิศเหนือและ ทิศตะวันออกของพื้นที่โครงการ เริ่มตั้งแต่ระดับความสูง 260 เมตร จากระดับน้ำทะเล ปานกลาง ลงมาจนถึงเส้นระดับความสูงที่ 250 เมตร จากระดับน้ำทะเลปานกลาง
	- ช่วงที่ 2 (ปีที่ 2) ดำเนินการผลิตแร่โดยทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 1 ที่ระดับความสูง 260-250 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศตะวันออก และระดับ ความสูง 250-240 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศเหนือ
	- ช่วงที่ 3 (ปีที่ 3) ดำเนินการทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 2 ทางด้านทิศเหนือ ที่ระดับความสูง 240 เมตร จากระดับน้ำทะเลปานกลาง จนถึง 230 เมตร จากระดับน้ำ ทะเลปานกลาง
	- ช่วงที่ 4 (ปีที่ 4-6) ดำเนินการทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 3 ที่ระดับความสูง 250-240 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศตะวันออก และระดับ 240-230 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศเหนือ
	- ช่วงที่ 5 (ปีที่ 7-9) ดำเนินการผลิตแร่โดยทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 4  ที่ระดับความสูง 230-220 เมตร จากระดับน้ำทะเลปานกลาง บริเวณด้านทิศเหนือ และระดับ 240-230 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศใต้
	- ช่วงที่ 6 (ปีที่ 10-12) ดำเนินการผลิตแร่โดยทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 5  ที่ระดับความสูง 220-210 เมตร จากระดับน้ำทะเลปานกลาง บริเวณด้านทิศเหนือ และระดับ 230-220 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศใต้
	- ช่วงที่ 7 (ปีที่ 13-15) ดำเนินการผลิตแร่โดยทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 6  ที่ระดับความสูง 210-200 เมตร จากระดับน้ำทะเลปานกลาง บริเวณด้านทิศเหนือ และระดับ 220-210 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศใต้
	- ช่วงที่ 8 (ปีที่ 16-18) ดำเนินการผลิตแร่โดยทำเหมืองต่อเนื่องจากการทำเหมืองช่วงที่ 7  ที่ระดับความสูง 200 เมตร จากระดับน้ำทะเลปานกลาง บริเวณทิศใต้
	- พื้นที่เก็บกองเปลือกดิน เศษหิน และมูลดินทราย บริเวณทิศตะวันตกของพื้นที่โครงการบริเวณหมายอักษร ม1 มีพื้นที่ 5 ไร่ 3 งาน 27 ตารางวา สามารถเก็บกองได้ประมาณ 57,000 ลูกบาศก์เมตร เก็บกองสูง 9 เมตร
	- พื้นที่เก็บกองเปลือกดิน เศษหิน และมูลดินทราย บริเวณทิศตะวันออก และทิศใต้ ของพื้นที่โครงการบริเวณหมายอักษร ม2 มีพื้นที่ 39 ไร่ 2 งาน 9 ตารางวา สามารถเก็บกองได้ประมาณ 462,000 ลูกบาศก์เมตร สูง 9 เมตร
	- พื้นที่คำขอใบอนุญาตจัดตั้งสถานที่เพื่อการเก็บขังน้ำขุ่นข้นหรือมูลดินทรายนอกเขตเหมืองแร่ที่ 1/2551 เนื้อที่ 40 ไร่ 3 งาน 27 ตารางวา ตั้งอยู่ทางด้านทิศตะวันตกใกล้กับพื้นที่โครงการ ขนาดพื้นที่ที่กำหนดให้เก็บกองมีขนาด 28 ไร่ 3 งาน 29 ตารางวา สามารถเก็บก...
	- จัดให้มีการปฐมพยาบาลขั้นต้น และมีรถสำหรับนำคนเจ็บส่งแพทย์โรงพยาบาลได้ตลอดเวลา
	- จัดให้มีน้ำดื่ม น้ำใช้ ที่พักอาศัย และส้วมที่ถูกสุขลักษณะแก่คนงานในเขตเหมืองแร่
	- มีอุปกรณ์ป้องกันภัยที่เหมาะสม สำหรับคนงานที่ปฏิบัติงานในบริเวณที่อาจมีอันตราย เช่น หมวกกันภัย รองเท้ากันภัย ถุงมือ เครื่องป้องกันฝุ่น อุปกรณ์ป้องกันตา อุปกรณ์ป้องกันหู เป็นต้น
	- จัดให้มีการอบรมความปลอดภัยแก่คนงาน และผู้ควบคุมการดำเนินงานเป็นประจำ
	- จะปฏิบัติตามกฎกระทรวงฉบับที่ 6 (พ.ศ. 2513) และกฎกระทรวงฉบับที่ 50 (พ.ศ. 2525) ว่าด้วยการให้ความคุ้มครองแก่คนงาน และความปลอดภัยแก่บุคคลภายนอกโดยเคร่งครัด
	1.3 แผนการดำเนินงานด้านสิ่งแวดล้อม
	1.3.1 แผนการตรวจสอบมาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	1.3.2 แผนการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม


	บทที่ 2
	บทที่ 2
	มาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม        และมาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	2.1 มาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	2.2 มาตรการติดตามตรวจสอบคุณภาพสิ่งแวดล้อม
	2.2.1 คุณภาพอากาศ

	- ฝุ่นละอองแขวนลอยรวม (TSP)
	- บ้านโนนถาวร (วัดถาวรสามัคคีธรรม) พิกัด : UTM 48 Q 0194292 E, 1916828 N.
	- บ้านศรีสังวาลย์   พิกัด : UTM 48 Q 0194431 E, 1917643 N.
	2.2.2 ความเร็วและทิศทางลม
	2.2.3 ความทึบแสง

	- ค่าความทึบแสง
	- บริเวณปากโม่
	- บริเวณตะแกรงคัดขนาด
	- บริเวณสายพานลำเลียง
	- บริเวณปลายสายพานลำเลียง
	2.2.4 ระดับเสียง

	- ระดับเสียงเฉลี่ย 24 ชั่วโมง (Leq 24 hrs.)
	- ระดับเสียงสูงสุด (Lmax)
	- บ้านโนนถาวร (วัดถาวรสามัคคีธรรม) พิกัด : UTM 48 Q 0194292 E, 1916828 N.
	- บ้านศรีสังวาลย์   พิกัด : UTM 48 Q 0194431 E, 1917643 N.
	- สำนักงานโรงโม่หินของโครงการ พิกัด : UTM 48 Q 0195056 E, 1916063 N.
	- Sound Level Meter
	- ตลับเมตร
	- Acoustic Calibrator
	- ชุดขาตั้งเครื่องตรวจวัดระดับเสียง
	- Global Positioning System
	2.2.5 ค่าความสั่นสะเทือน

	- ความเร็วของอนุภาค (Peak Particle Velocity)
	- ความถี่ (Frequency)
	- ระยะขจัด (Displacement)
	- แรงอัดอากาศ (Peak Sound Pressure Level, pa.(L))
	- บริเวณเมรุวัดถาวรสามัคคี  พิกัด : UTM 48 Q 0194292 E, 1916828 N.
	2.2.6 คุณภาพน้ำใต้ดิน

	- น้ำประปาบาดาลบ้านโนนถาวร พิกัด : UTM 48 Q 0194784 E, 1917296 N.
	- น้ำประปาบาดาลบ้านผาเจาะ  พิกัด : UTM 48 Q 0193499 E, 1917342 N.
	- น้ำประปาบาดาลบ้านศรีสังวาลย์ พิกัด : UTM 48 Q 0194337 E, 1917754 N.
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