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usuh Tud 1IBUDItESY AOUBANAUNR TR0
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsivioalll BA Svannaov 1 AN ALYS I S RE PO RT

BOEISVAN-UASLNEN 34/1 rwausnSOnel
onostyus dondnunusid 12130
InsAiwri : 02-0642253, 02-0644754
Insas : 02-0642253 sio 102

Customer Details

Customer Name  : ¥havfududiia seudialuiie (uiauiinen aszqadvg Sutamaiuniies) Inssnwvilsusiusuuas
woulalasd Ussmuiingit 30248/16033
Address s fhvathudes snnadesasy Samingsnegiond Report No. : M630099
Sampling By - U39 land Budidiese roudausuyi 1im Sampling Date  : 6-9 February 2020
Sampling Location  : lsausisusvedlaseanis Sampling Method : High Volume Air Sampler
(UTM 47 P 542986 E, 952104 N.)
Laboratory Details
Sample Type 1 9INA Received Date  : 10 February 2020
Analytical Date : 10-16 February 2020 Report Date : 16 February 2020
Model of Equipment : TISH/Thermo Sclentific Model of Traceabllity : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method Resul’; Standard ¥
(mg/m?) (me/m?)
6-7/2/2020 US.EPA 40 CFR 50, Appendix B 0.094
TSP o 7-8/2/2020 US.EPA 40 CFR 50, Appendix B - 0.10_2 ) 0.330
8-9/2/2020 US.EPA 40 CFR 50, Appendix B | 0093 |

N Y ' P | < ° @
Note : " UszmmapmunTsun1sdiwindeuuwviend adun 24 (w.m.2547) 1583 Mwusumsgiuaun manAluusseanelasily
| < o
TSP: duareaisiu wae 24 42l

L

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

senueiviifuisameiuiotimldminnmvinseivin 1/4
wudnceluiusemFenenunausifissunsdin laghilaivaygmethaduasdnualidnysanmauien
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsioloall BF $oannaoY 1 AN A LYS I S R E PO RT

BoaSvan-uAsLNen 34/1 Fuaus1nNsUME
O1nosryus Sondaunusid 12130
Insflwri : 02-0642253, 02-0644754
Insas : 02-0642253 fio 102

Customer Details

Customer Name : havfududidn Sruwailudis (uautinm mavgaivg Sutimaimiled) Tassnuvileausiuduuas
waulslase Ussvnulingdi 30248/16033
Address s shuathudes sunadesasy Swinganugsond Report No. : M630099
Sampling By - U3t lnd Buiidiese poudausuvt 18 Sampling Date  : 6-9 February 2020
Sampling Location  : tnulvisvias (UTM 47 P 542333 E, 953277 N.) Sampling Method : High Volume Air Sampler
Laboratory Details
Sample Type 1 9INA Received Date  : 10 February 2020
Analytical Date : 10-16 February 2020 Report Date : 16 February 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Parameter Sampling Date Analytical Method Result3 Standard ®
(mg/m?) (mg/m?)
6-7/2/2020 US.EPA 40 CFR 50, Appendix B 0.011
TSP 7.8/2/2020 US.EPA 40 CFR 50, Appendix B 0.028 0.330
89/2/2020 | USEPAO CFR50, AppendixB | 0011

y v ' a o d < o s
Note : ! Uszmmpamsnisun1siwindeuuiesnd aun 24 (n.A.2547) 3aa Mvuaumsguauamainaluusseimataevity
y < @
TSP: fuazepssau wae 24 $alus

{Mr. Kittiphid Plongkaew)
Laboratory Manager

(Miss Parinthip Petjit)
Analyst

Temuauiiuisaameiuiegmlaiunassiassiviniu 2/4
ufadreluiusemienanunauatisudiu Ingbildueygrethaduasdnvaldnesanmiauiin
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 Insomswioall BA Soannaoy 1
BoaSLAR-UASLNEN 34/1 FUAUSIBURE

ONnosryus Yondaunusid 12130

InsAiwri : 02-0642253, 02-0644754

Insens : 02-0642253 o 102

ANALYSIS REPORT

Customer Details
Customer Name

Address
Sampling By
Sampling Location

Laboratory Details
Sample Type
Analytical Date

a [V

s ajududrin davialuiia (wnthiam assnafvg Sudamaiumiiey) Inssnniiswsiuduuas

- fhuatudes sunediosasy dwmingsegisii
- V3w land 1 BusieSe raudauau S1n
T TGREGIE

1 DINA
: 10-16 February 2020

«

woulalasd Usemulngdl 30248/16033
- M630099

: 6-9 February 2020
Sampling Method :

Report No.
Sampling Date
High Volume Air Sampler
(UTM 47 P 543278 E, 951434 N.)

Received Date  : 10 February 2020

Report Date : 16 February 2020

Model of Equlpment : TISH/Thermo Sclentlfic
Certified Date : 24 January 2020

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

. Result Standard
Parameter Sampling Date Analytical Method 3 s
(mg/m?) (mg/m?)
6-7/2/2020 US.EPA 40 CFR 50, Appendix B 0.049
TSP 7-8/2/2020 US.EPA 40 CFR 50, Appendix B 0.020 0.330
8-9/2/2020 US.EPA 40 CFR 50, Appendix B 0.019

1 » ) a o d - ° Qs
Note : ¥ Uszmarmenisunsdawindauuiend adun 24 (me.2547) Gaa Muusuinsguguameindluusssimalaeraly
’ < o
TSP: HuagaaaTiu wade 24 Falu

(Miss Parinthip Petjit)

swuatuiifusesametuimsswnliminmssiwsedvinu

(Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager

3/4

udndeluiusemerenumandiiisundi laglilddueygwmetadumedneaidnessnniaisn
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Frsomsioai o4 e | ANALYSIS REPORT

BoaSVAR-uASLNEN 34/1 FuaUsBUmE!
ONOSYUS Yondmunusid 12130
InsAlri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Customer Details

Customer Name  : #iavfududnin drualudis (unautdian aszgadvg Suthmsiuniie) lnssnilowsivduuas
woulslass Usevudasit 30248/16033

Address : sivatiudes snnadiease Javingsug st Report No. : M630099

Sampling By - u3en Ll Budidieda peudaunun $1in Sampling Date  : 6-9 February 2020

Sampling Location ﬁ"luwuad'quum Sampling Method : High Volume Air Sampler

(UTM 47 P 543077 E, 952720 N.)
Laboratory Details

Sample Type : 9INA Received Date  : 10 February 2020
Analytical Date : 10-16 February 2020 Report Date : 16 February 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
Result Standard
Parameter Sampling Date Analytical Method 3 3
(me/m?) (mg/m’)
6-7/2/2020 US.EPA 40 CFR 50, Appendix B 0.015
TSP 7-8/2/2020 US.EPA 40 CFR 50, Appendix B 0.015 0.330
8-9/2/2020 US.EPA 40 CFR 50, Appendix B 0.011

. v , a o d - s o
Note : n UTENAAENITUNITAILINGDUUMITIA aUiun 24 (W.m.2547) \384 ﬂ']w’]u']ﬂiﬁ']uﬂ.mﬂ'l“a"lﬂ']ﬂIuUiiU']ﬂ']ﬂIﬂﬂVl’ﬂU
. < o
TSP: quazaiNTnJ waae 24 'U'ﬂlﬂ

Efarm’%?

(Miss Parinthip Petjit)
Analyst

(Mr. Kittiphid Plongkaew)
Laboratory Manager
PeuaTuiiuTsaarsiufaslatnnATINIR TS ALY 4/4

wAnaeluiusewSenenunaudiissuisdin TaebildTuaygmethadumednvaidnesanmeuden
MEC-FM-45 Rev.01 06-01-2563



usun Tud 1I8UdIteS PouBAaIaUN DA
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsivioal BA Sodnnaoo 1 AN ALYS IS R E PO RT

BOaISVAN-UASLNEN 34/1 MmuaustnBOmel
ounosryus Sondaunusid 12130
InsAwr : 02-06842253, 02-0644754
Insars : 02-0642253 sio 102

Customer Details

Customer Name  : ¥afududiin shuwalsis (unadiian aszgadivg Susaamsiwmiies) lassnwilowsduduues
waulalasd Ussvutnsi 30248/16033

Address s fhuatudes suneiesase Yminasegiond Report No. : M630099

Sampling By : U3t lind 1Budidleds reudausus 41im Sampling Date  : 6-9 February 2020

Sampling Location  : Tsausausvedlasanis Sampling Method : Anemometer

(UTM 47 P 542986 E, 952104 N.)
Laboratory Details
Sample Type : aAnasuasfirvneay Received Date  : 10 February 2020
Report Date : 16 February 2020
Result
Time 6-7 February 2020 7-8 February 2020 8-9 February 2020
Wind Speed Direction Wind Speed Direction Wind Speed Direction
(m/s) (m/s) (m/s)

09.00-10.00 N/A N/A N/A N/A N/A N/A
10.00-11.00 23 NNE 1.9 NNE 11 NNE
11.00-12.00 25 NNE 2.2 NNE 15 NNE
12.00-13.00 3.0 NNE 2.2 NNE 1.0 NNE
13.00-14.00 1.9 NNE 35 NE 3.0 NNE
14.00-15.00 21 NNE 3.0 NE 2.7 NNE
15.00-16.00 23 NNE 3.1 NE 3.2 NNE
16.00-17.00 34 NNE 38 NNE 2.7 NNE
17.00-18.00 3.0 NNE 4.1 NNE 23 NNE
18.00-19.00 3.6 NNE 3.7 NNE 2.7 NNE
19.00-20.00 1.0 N 1.5 NE 14 NNE
20.00-21.00 15 N 1.8 NE 1.0 NNE
21.00-22.00 1.1 N 1.2 NE 1.5 NNE
22.00-23.00 1.1 NNE 1.2 NE N/A N/A
23.00-00.00 1.6 NNE 14 NE N/A N/A
00.00-01.00 1.1 NNE 1.1 NE N/A N/A
01.00-02.00 N/A N/A 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 N/A N/A N/A N/A N/A N/A
07.00-08.00 N/A N/A N/A N/A N/A N/A
08.00-09.00 N/A N/A N/A N/A N/A N/A

Note: N/A vangiia augau (Clam) fifnd 0.4 m/s
Infer:  fiavnaaudiulngiiaunainiie : irmiioAsulunisinaz Yusen

AmSrandulng A1sEwing : 1.80 — 3.60 m/s

e BUTSOMON.........
{Miss Putsawan Chongkonrat) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

Fesnaiuiiuissaweiuimagsiléinnanaimseivig
wuApgeluiusewmienesnunaudiissusdiu Inslildsveygrsetralivasdnuaidnesainmauity

MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [nsomsioloaill BA Sodnnaoy 1 A A S S O
BOESVARN-UASLNEN 34/1 FvausBInE N LY I RE P RT
OMNostYUS dondaunusid 12130

InsAwr : 02-0642253, 02-0644754

Insais : 02-0642253 fio 102

Customer Details

Customer Name  : ¥ajudaudiin sruwalads (uiadiinmn mszgadivg Sutimsiuniien) Insinunilowsduduuaz
woulalase Usenutinsh 30248/16033
Address : dhuathudes suneissase fvingsegiond Report No. : M630099
Sampling By - U39 lanl 1Budiiese Aeudauauy din Sampling Date  : 6-9 February 2020
Sampling Location  : T33usiausvadlasans Sampling Method : Anemometer
(UTM 47 P 542986 E, 952104 N.)
Laboratory Details
Sample Type - AnSuasfirmeay Received Date  : 10 February 2020
Report Date : 16 February 2020
Station #M630099 ModSpead <‘
|
|
42 5%
Start Date: 8/2/2020 - 09:00
| End Dste: 92/2020 - 23:59
72 brs. 41.8T%
129 m/s
WEST EAST
WIND SPEED
B >=n2
] sso-1120 16/2/2020
5.80-850 |
3 3e0-580
I 190-360
I o040-180
Calms: 41.67%
SOUTH PROJECT NO.-

WRPLOT View - Lk Eswircrwrestal Gofare

e UlCQUANo ...
(Miss Putsawan Chongkonrat) (Mr. Kittiphid Plongkaew)
Laboratory Manacer

Analyst

swvRiuiiusanaweiuietmlmnaminssivn
wudadeluiusenSenmsnunaudiistusd Tashiladveugresauamednuaidnysanmeuisn
MEC-FM-45 Rev.01 06-01-2563
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6uNostYUs Sondnunusid 12130
Inseiwr : 02-0642253, 02-0644754
Insais : 02-0642253 o 102

BoaSVAR-uASLNEN 34/1 pFuausSURES

usun Tud IBudIteso AouBaNaun 91
MINE ENGINEERING CONSULTANT CO.,LTD.

1

ANALYSIS REPORT

Customer Details
Customer Name

s eududaia davialaiie (uuiinn ass

a

nNan
u

[ YN

WY U

o -~ < [P ar
M sviniiod) Tasenuniiswsiuduuas

woulslase Ussvutns?l 30248/16033

Address
Sampling By
: Tsausausveslasans

(UTM 47 P 542986 E, 952104 N.)

Sampling Location

Laboratory Details
: sreuLden
: 16 February 2020

Sample Type
Report Date

Model of Equipment : ACO 6226
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 106.30 dB/1,000 Hz

s vatudes sunaviesasy Swinasegisti
- U Tudd 1BudidleSe raudaunuyi S10m

: M630099
Sampling Date  : 6-9 February 2020
Sampling Method : Sound Level Meter

Report No.

Received Date  : 10 February 2020

Model of Traceability : CA-12B/U2040047
Calibrated Date : 12 March 2019
Certificate No : HC190626

Equivalent Sound Pressure Level (dB(A))
Time 6-7 February 2020 7-8 February 2020 8-9 February 2020
Leq 24 hrs. Lmax Leg 24 hrs. Lmax Leq 24 hrs. Lmax
09.00-10.00 54.5 87.5 54.8 73.1 55.0 715
10.00-11.00 53.6 724 52.9 68.5 54.9 71.0
11.00-12.00 53.0 727 48.7 75.5 534 71.7
12.00-13.00 53.0 80.8 517 78.6 53.1 75.9
13.00-14.00 55.5 84.2 54.8 74.0 55.3 76.8
14.00-15.00 56.4 81.9 529 74.9 56.4 76.4
15.00-16.00 60.7 81.3 53.0 68.8 51.7 74.3
16.00-17.00 57.3 84.6 54.1 76.3 56.7 74.9
17.00-18.00 58.2 82.0 53.2 77.8 571 75.3
18.00-19.00 52.2 73.8 54.3 72.0 62.3 73.1
19.00-20.00 49.3 56.1 55.8 65.9 58.4 65.1
20.00-21.00 49.1 86.8 47.6 77.0 52.1 76.3
21.00-22.00 47.2 79.0 46.5 75.1 50.5 794
22.00-23.00 46.3 57.2 55.4 58.6 53.1 77.6
23.00-00.00 54.1 59.5 51.5 70.6 579 76.5
00.00-01.00 59.0 60.9 46.1 52.6 48.2 60.3
01.00-02.00 47.5 51.0 49.1 56.4 49.3 71.2
02.00-03.00 438.8 571 184 54.3 50.7 12,7
03.00-04.00 q7.1 57.3 48.2 67.6 51.0 75.4
04.00-05.00 49.9 58.8 544 78.8 55.1 73.7
05.00-06.00 51.8 60.1 49.6 814 56.5 74.1
06.00-07.00 48.0 74.9 50.1 83.6 539 75.7
07.00-08.00 47.6 74.7 52.1 78.7 52.9 87.2
08.00-09.00 54.3 82.8 54.2 75.5 53.7 88.5
Average 24 hrs. 54.2 - 55.6 -
max - 83.6 - 88.5
Standard” 70.0 115.0 70.0 115.0

Note :

(Miss Chonnikan Nambubpha)
Analyst

enuatuiliusenamziuieg WM ns e TEiivintu

|
(4,
(Mr. Kittiphid Plongkaew)
Laboratory Manager

wudndneluiusemlesenunauiifisaunsdn laebildueygmethauaedneaisnysanniauisn

MEC-FM-45 Rev.01 06-01-2563
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OuNoBIYUS Sondnunusid 12130
Inselwri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

BOEISLAR-UASLNEN 34/1 FuausB0nel

usun Tud 1IBUBIteSY AouBaNaun Do
MINE ENGINEERING CONSULTANT CO.LTD.

1

ANALYSIS REPORT

Customer Details
Customer Name

s haudauinie davialuila (nediieen ay

a LY

ANy JUY

a1 Ivimniieq) Tassnimilsansguduuay

L'

woulelasd Usemutng?t 30248/16033

Address
Sampling By
: Uulnves

(UTM a7 P 542333 E, 953277 N.)

Sampling Location

Laboratory Details
Sample Type - sEAuded
Report Date : 16 February 2020

Model of Equipment : ACO 6226
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 106.30 dB/1,000 Hz

: iuatudes sunedesase Yminasmugistl
- U3 Tl (BudiiieSe Aeudauaunt 11in

: M630099
: 6-9 February 2020
Sampling Method : Sound Level Meter

Report No.
Sampling Date

Received Date  : 10 February 2020

Model of Iraceability : CA-12B/U2040047
Calibrated Date : 12 March 2019
Certificate No : HC190626

Equivalent Sound Pressure Level (dB(A))
Time 6-7 February 2020 7-8 February 2020 8-9 February 2020
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 60.7 89.7 62.4 80.3 62.5 85.0
11.00-12.00 57.0 79.7 60.4 88.8 65.7 88.2
12.00-13.00 60.9 85.7 56.9 82.7 63.2 85.0
13.00-14.00 57.8 74.3 55.3 81.4 62.2 84.0
14.00-15.00 63.8 89.7 52.2 74.1 59.2 78.4
15.00-16.00 59.1 824 56.6 80.8 61.5 81.3
16.00-17.00 58.7 78.6 62.8 81.5 54.6 66.7
17.00-18.00 56.5 73.9 57.6 79.8 55.8 77.0
18.00-19.00 56.5 79.2 59.7 86.0 54.2 72.0
19.00-20.00 59.3 86.4 55.5 82.8 52.0 66.9
20.00-21.00 55.6 824 51.7 75.2 52.1 64.4
21.00-22.00 55.7 74.5 56.8 81.6 55.1 67.5
22.00-23.00 59.9 80.2 57.8 84.6 51.7 67.3
23.00-00.00 50.9 63.0 54.8 80.3 51.3 64.1
00.00-01.00 53.0 82.3 53.6 68.9 51.7 66.5
01.00-02.00 524 67.6 51.1 67.2 51.0 63.7
02.00-03.00 52.6 83.3 57.7 83.6 50.9 65.1
03.00-04.00 52.5 714 54.8 83.8 51.4 66.2
04.00-05.00 63.4 84.7 55.5 85.0 52.9 68.3
05.00-06.00 56.3 84.0 53.0 70.0 54.3 75.3
06.00-07.00 65.0 82.5 61.9 80.8 55.8 82.9
07.00-08.00 64.3 83.5 54.0 70.5 57.0 82.0
08.00-09.00 58.9 87.7 55.9 71.7 62.4 89.7
09.00-10.00 574 78.5 57.1 78.8 57.3 78.7
Average 24 hrs. 59.5 - 5717 - 58.6 -
max - 89.7 - 88.8 - 89.7
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

= v ' a o d
Note: U dszaiAmmuznssumsawindauuviania atui 15 (w.m,

{Miss Chonnikan Nambubpha)
Analyst

Teuatuiusananefuiegamlmihun 9 AT s

Franjmonsgsssiudoslanioly
N

|

1;.-7"\.-'"
(Mr. Kittiphid Plongkaew)
Laboratory Manager

wudndngluiusemierenunandifisundi lashiléSuoygmetradumednuaidhesninniuism

MEC-FM-45 Rev.01 06-01-2563



usun Tud 1BUSITESO AoUBANaUN DI
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsormsioloatll 57 Soannacy 1 AN ALYS | S RE PO RT

BOESVAR-UASLNEN 34/1 FuausanBUnel
ounosryus sondaunusid 12130
Inselwri : 02-0842253, 02-0644754
Insas : 02-0642253 sio 102

Customer Details

Customer Name : Fvfusudin Savailiiis (uiadldnn asvgadvg Suthmsimiion) TassnuviiowiBuduuas
uaulslnsd Ussmutngil 30248/16033

Address : fvathudes swneiesasy Jmingsegiond Report No. : M630099

Sampling By - U3t lnd Budiilese reudauaun §1in Sampling Date  : 6-9 February 2020

Sampling Location  : Unuviusnaiden Sampling Method : Sound Level Meter

(UTM 47 P 543278 E, 951434 N.)
Laboratory Details

Sample Type : spuLdes Received Date  : 10 February 2020
Report Date : 16 February 2020
Model of Equipment : ACO 6226 Model of Traceabllity : CA-128/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 12 March 2019
Measurement of Reading (dB(A)) : 106.30 d8/1,000 Hz Certificate No : HC190626
Equivalent Sound Pressure Level (dB(A))
Time 6-7 February 2020 7-8 February 2020 8-9 February 2020
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leq 24 hrs. Lmax
13.00-14.00 63.5 84.2 58.3 80.2 65.5 813
14.00-15.00 61.7 78.3 63.1 81.9 62.8 79.9
15.00-16.00 63.2 78.4 63.3 87.8 65.6 83.3
16.00-17.00 60.6 75.3 63.3 81.7 61.5 74.0
17.00-18.00 60.7 76.3 65.1 74.4 61.6 779
18.00-19.00 60.7 79.2 61.2 76.1 61.4 1.1
19.00-20.00 61.1 719 54.2 71.9 61.3 76.7
20.00-21.00 61.3 12.7 52.7 78.0 61.4 73.0
21.00-22.00 62.1 70.8 51.2 75.1 61.8 68.4
22.00-23.00 62.8 69.0 49.8 62.9 61.9 69.9
23.00-00.00 63.5 725 516 69.1 62.5 716
00.00-01.00 63.7 70.2 47.6 63.3 62.5 70.6
01.00-02.00 63.0 69.3 54.2 65.5 62.0 69.7
02.00-03.00 62.1 68.6 55.4 67.5 61.5 76.0
03.00-04.00 62.0 71.2 53.0 66.8 61.4 76.1
04.00-05.00 62.1 69.2 523 69.9 61.6 73.0
05.00-06.00 61.4 69.9 51.7 69.8 61.6 72.0
06.00-07.00 61.7 75.2 61.6 75.6 62.0 76.7
07.00-08.00 62.6 731 62.0 74.6 63.8 83.3
08.00-09.00 60.9 75.8 61.3 74.4 61.1 75.1
09.00-10.00 61.8 74.5 61.7 73.2 61.7 73.8
10.00-11.00 55.8 89.1 60.8 779 58.3 83.5
11.00-12.00 51.9 83.0 60.5 85.7 56.2 844
12.00-13.00 50.9 75.5 63.3 84.5 57.1 80.0
Average 24 hrs. 61.6 B 60.0 - 62.0 -
max - 89.1 - 87.8 - 84.4
Standard” 70.0 1150 | —F0.0_ 115.0 70.0 115.0

y 'Y ' a o o 3 X e e
Note : n UTENARIEATIUMIAWIAGDULUITIA atun 15 (w1, ﬂa '1u‘5=ﬁl‘LJLﬁENTﬂEm'JI J

(Miss Chonnikan Nambubpha)
Analyst

-
(Mr. Kittiphid Plongkaew)
Laboratory Manager
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MINE ENGINEERING CONSULTANT CO.,LTD.

1

ANALYSIS REPORT

Customer Details
Customer Name

: auduinin saviailuiic (Wuidnen nszga

a LY

VT JUY

o - < 1 as
NNTIVENLDY) Tassnuuiinansduduuas

woulalase Usevutins?i 30248/16033

Address
Sampling By
: UNUUBIYaILaN

(UTM 47 P 543077 E, 952720 N.)

Sampling Location

Laboratory Details
Sample Type : srAuLde
Report Date : 16 February 2020

Model of tquipment : ACO 6226
Reference of level (dB(A)): 110 dB/1,000 Hz
Measurement of Reading (dB(A)) : 106.30 dB/1,000 Hz

s shuatinudes suneciseasy Ymingsnugiont
- U39 land BudiileSs roudaumum $1in

: M630099
: 6-9 February 2020
Sampling Method : Sound Level Meter

Report No.
Sampling Date

Received Date  : 10 February 2020

Model of Traceabllity : CA-128/U2040047
Calibrated Date : 12 March 2019
Certificate No : HC190626

Equivalent Sound Pressure Level (dB(A))
Time 6-7 February 2020 7-8 February 2020 8-9 February 2020
Leg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
10.00-11.00 539 80.4 55.3 83.2 524 87.5
11.00-12.00 54.8 86.4 52.0 72.0 575 80.7
12.00-13.00 56.3 84.6 529 80.9 59.7 88.3
13.00-14.00 55.4 86.2 58.3 84.0 525 88.3
14.00-15.00 58.0 88.3 58.9 84.3 53.6 86.8
15.00-16.00 54.3 815 54.1 78.3 54.8 79.5
16.00-17.00 52.7 74.1 594 84.6 52.6 71.3
17.00-18.00 519 74.1 50.9 83.9 515 76.9
18.00-19.00 53.3 79.3 54.3 76.1 53.2 77.2
19.00-20.00 55.1 76.3 504 75.5 51.7 74.8
20.00-21.00 538 85.3 515 747 52.6 86.1
21.00-22.00 53.8 76.6 53.5 76.4 50.4 73.7
22.00-23.00 52.1 76.0 53.4 77.9 51.0 80.0
23.00-00.00 51.1 81.4 52.8 75.7 50.3 64.9
00.00-01.00 50.5 58.7 53.1 80.2 50.0 74.0
01.00-02.00 50.4 55.5 51.2 61.3 50.5 75.4
02.00-03.00 50.2 56.4 52.6 70.4 49.9 67.2
03.00-04.00 50.5 55.2 52.5 89.9 50.0 66.1
04.00-05.00 50.2 57.7 52.4 89.5 49.9 68.7
05.00-06.00 50.3 59.2 475 86.0 49.9 69.7
06.00-07.00 50.7 62.8 49.8 79.9 49.7 64.5
07.00-08.00 50.5 71.2 50.9 76.5 49.7 69.5
08.00-09.00 52.7 89.1 57.2 88.4 49.8 70.3
09.00-10.00 50.5 71.2 51.0 80.1 51.7 81.9
Average 24 hrs. 53.2 - 54.2 - 52.8 -
max - 89.1 - 89.9 - 88.3
Standard” 70.0 115.0 70.0 115.0 70.0 115.0

. ' a o d
U JsenAnnenssumsaIndeuuiid altun 15 (w.a.

(Miss Chonnikan Nambubpha)
Analyst

Note :

wnuatviifusesamenuimegrmlmbunaseiinseiminiu

Wl

\d—ir
(Mr. Kittiphid Plongkaew)
Laboratory Manager

Bk‘)wig'm-szﬁ’mﬁﬂﬂﬂu
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Customer Details

Customer Name  : ¥iwjugudiia shoaladis (adiiam mszgadvg Suthmaihmiien) lassmumilewsuduuas
woulglasd Usevuting@ 30248/16033
Address : fiuatudes Sunadsase Janingsmeg sl Report No. : M630099
Sampling By - U3t L iBudiiese reudaumi i Sampling Date  : 6 February 2020
Sampling Location  : ﬁ"luwum'q:uuaa Sampling Method : Ground Vibration Recorder
(UTM 47 P 543077 E, 952720 N.)
Laboratory Details
Sample Type - prwduaziiiou Received Date  : 10 February 2020
Report Date : 16 February 2020
Parameter I RANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz 11 N/A 57
Peak Particle Velocity ; mm/sec <0.130 <0.130 <0.130
Peak Displacement ; mm 0.001 0.000 0.001
Standard”
Peak Particle Velocity ; mm/sec 13.8 - 50.8
Peak Displacement ; mm 0.20 - 0.20
Measured Instrument Brand Model
Instantel Minimate Blaster

Note: U Aunmsgiu auUssmenssnmminensessuasduindon Fo fmumnasgunmuauseiudsuasusduasiiou
MnMinvilasiiu (n.aA. 2548)
N/A = asavinling, Frequency < 2 Hz, Velocity <0.130 mm/sec Waz Displacement < 0 mm
narsulamiies 15.02 u.

\I;L
(Mr. Kittiphid Plongkaew)
Laboratory Manager

_ Chonriban

(Miss Chonnikan Nambubpha)
Analyst

swammiviiusasameivisehmlamnansiemeiviniu
wudndheluivsemensnunauaiissudiu Taghilafvaygnredidumedneaidnysanmaisy
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Customer Details

Customer Name  : Wiajudaushiin Sauialudls (neviinnn aszgadvg Sutmaiwiley) Tnssnunilewiduduuas
uoulslase Ussvutinsil 30248/16033

Address : uatiudes Sunodiease Yaningsnegisti Report No. : M630099

Sampling By - U3t L Budiilese reudaumi $1iin Sampling Date  : 9 February 2020

Sampling Location  : AABIVIY (RewriudnlndnuilAsants) Sampling Method : Grab Sampling

(UTM 47P 0543471E, 951905 N.)
Laboratory Details

Sample Type :UdIfu Received Date  : 10 February 2020
Sample Appearance : - Analytical Date  : -
Report Date : 16 February 2020
Parameter Unit Analytical Method ¥ Result Standard ?

pH @ 25°C . Electrometric Method (4500-H* B) * 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) * -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) * -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) * -
Turbidity NTU Nephelometric Method (2130 B) * -
Sulfate me/L Turbidimetric Method (4500- SO4* E) * -

Digestion, Inductively Coupled Plasma
Total Iron mg/L B =
Method (3030 F, 3120 B)

. Digestion, Inductively Coupled Plasma Not more
Arsenic mg/L *
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium meg/L *
Method (3030 F, 3120 B) than 0.05
Digestion, Inductively Coupled Plasma Not more
Lead mg/L *
Method (3030 F, 3120 B) than 0.05

Note: P Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 ymsprusunmituwanhiAuamnssnaruznssinsdanedeuuiend aduil 8 (na. 2537) senmamalunszsvlyghdaaiy

) y v . - < ° 4 1 8 a a aa = ' <
ua::'iﬂv']ﬁ‘mﬂ']waqu’]ﬂaauu"Q’ﬂﬂ W.A.2535 139 ﬂ"l“uﬂn']ﬂig’]uﬂ‘mﬂ’l“u'ﬂuu"aﬁu'}ﬂjﬂu nquTUSWﬁﬂﬂﬂﬂqLUﬂvﬁ 1ay 111 maun 16 9

v o A
avui 24 quAINUS 2537 (Ussuani 3)
* ahuw lianunsaviusegala

Lo

(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

eruaiuiifusesameiuipiinlmhinnsvimseiviniu
wudnaoluiusemSensnurauaiissuidn lashildSueygmedraumednuaidnesmamauisn
MEC-FM-45 Rev.01 06-01-2563
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Customer Details

Customer Name ~: avudaudnin Sauialaiia neviinn sszgadvg Sutrumaiiley) lasinunilewsdudiuaz
woulalasd Ussvnudsil 30248/16033

Address s shuatudes sunedesdss Ymingstegssil Report No. : M630099

Sampling By - 3o I 1Budiless roudausuvi $1im Sampling Date  : 9 February 2020

Sampling Location ~ : AA®INY widwmuilndRuilasanig) Sampling Method : Grab Sampling

(UTM 47P 0542326 E, 953116 N.)
Laboratory Details

Sample Type R e Received Date  : 10 February 2020
Sample Appearance : - Analytical Date -
Report Date : 16 February 2020
Parameter Unit Analytical Method Result Standard ?

pH @ 25°C - Electrometric Method (4500-H* B) * 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) * -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) * =
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) * -
Turbidity NTU Nephelometric Method (2130 B) * =
Sulfate me/L Turbidimetric Method (4500- SO4” E) * -

Digestion, Inductively Coupled Plasma
Total Iron mg/L * -
Method (3030 F, 3120 B)

. Digestion, Inductively Coupled Plasma Not more
Arsenic meg/L *
Method (3030 F, 3120 B) than 0.01
. Digestion, Inductively Coupled Plasma Not more
Cadmium mg/L *
Method (3030 F, 3120 B) than 0.05
Digestion, inductively Coupled Plasma Not more
Lead me/L *
Method (3030 F, 3120 B) than 0.05

Note : Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 ynmsguaunimiluwndahiRusassnimausnssunsdanadouuiand atuf 8 (na. 2537) ssnmummilunsy udeyRdudiy
UaznwIANAMAIIAGDNLINA W.A.2535 (389 munrsg AR TuLTENIRIRY ARTuTIEAI9YUNE W@ 111 Aoufl 16 9
aviufl 24 quaiug 2537 (UssLavii 3)
* thuis hiaansauiusegld

v
(Mr. Kittiphid Plongkaew)
Laboratory Manager

o fOronee
(Miss Paranee Lumboot)
Analyst

esuatiuiiiusaaarneiumatiilmhinnainssiriniy
wudndeluiusemenenunauaiisiund Inghildueygmathadumednuaidnysnnniaism
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Customer Details

Customer Name  : ¥afududaia sruwalads (unadtiam aszqadvg Sutimsviuniles) InssnniloausBuduuas
usulalasel Uszvudngil 30248/16033

Address - shuatnudes Sunedssase fwinasiegiond Report No. : M630099

Sampling By - U3 Tl Budidiesa reudausui $1iin Sampling Date  : 9 February 2020

Sampling Location ~ : J’l’lgumﬁad (Vodinmznou) Sampling Method : Grab Sampling

(UTM 47P 0542936 E, 952081 N.)
Laboratory Details

Sample Type Thiiafu Received Date  : 10 February 2020
Sample Appearance :1a finznou Analytical Date  : 10-16 February 2020
Report Date : 16 February 2020
Parameter Unit Analytical Method ¥ Result Standard ?

pH @ 25°C - Electrometric Method (4500-H" B) 7.56 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 560 -
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 425 -
Turbidity NTU Nephelometric Method (2130 B) <1 -
Sulfate me/L Turbidimetric Method (4500- SO4* E) 128.5 -

Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.04 -
Method (3030 F, 3120 B)

. Digestion, Inductively Coupled Plasma Not more
Arsenic me/L <0.01
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 0.05*
Digestion, Inductively Coupled Plasma Not more
Lead mg/L <0.01
Method (3030 F, 3120 B) than 0.05

Note : U Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 mmgmq:umwﬁﬂuwﬁaﬁwﬁaﬁumwizmﬂﬂmznﬁumia'qumé'auuﬁwwﬁ avuil 8 n.a. 2537) spnmumlunse sy Rduaiy
uATNHIAMNINAIAEDNLMITTA W.A.2535 (389 ﬁwuﬂuwigwﬁmmmfﬂuumiqﬁﬂﬁqﬁu ARURlUTITAII YN Lan 111 Aouf 16 9
aefuil 24 quaiug 2537 Ussiamil 3)
* dhilfienunsssnaluguves Cacos undy 100 fiadnusiedns

(Mr. Kittiphid Plongkaew)
Laboratory Manager

(Miss Paranee Lumboot)

Analyst

senuatuiidusenarmeziuiotimimihumsvinseiyimiu
wdndsluiusemSensnunauaiisrudiu nehilaiuaygeethadumednvaidnesanmeuism
MEC-FM-45 Rev.01 06-01-2563
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Customer Details

Customer Name  : afudaudiia Seuwailadis (uadiinen aszgadvy Sutamaiunile) lasnuvilewusBuduuas
uoulelasd Ussmudasii 30248/16033

Address s dvatudes suneddvsasy dminasugioi Report No. : M630099

Sampling By - U3t Ll Budidiess Aeutaust $1im Sampling Date  : 9 February 2020

Sampling Location  : ﬁ”ﬁjaﬁuﬁ'}uwummmﬁﬂﬂ Sampling Method : Grab Sampling

(UTM 47P 0543137 E, 951167 N.)
Laboratory Details

Sample Type s UnlaRu Received Date  : 10 February 2020
Sample Appearance : la fingnau Analytical Date  : 10-16 February 2020
Report Date : 16 February 2020
Standard ?
Parameter Unit Analytical Method ¥ Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C Electrometric Method (4500-H* B) 7.53 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. Not more
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 288 1,200
than 600
Not more
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 249 500
than 300
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
. . 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO4~ E) 24.7 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.01 1.0
Method (3030 F, 3120 B) than 0.5
. Digestion, Inductively Coupled Plasma Not
Arsenic mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium mg/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected

Note : ¥ Standard Methods for the Examination of Water and Wi

(Miss Paranee Lumboot)
Analyst

yenuatuiiussanmeiumetmldminnamaieseiivinty
wdndsluiusemessrunausifissund Ingbilddueygmedraduaednuaidnesanniuisn
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Customer Details

Customer Name  : Wafudaudiie savwaludis (uavidam aszpadvg Suthimaiunies) Tassnnilowsuduuas
woulalass Yszmudngh 30248/16033
Address : shvathudes Sunadease Jmingineg st Report No. : M630099
Sampling By - u3wm land WBudileSe roudaunuyi $in Sampling Date  : 9 February 2020
. . I Y . .
Sampling Location  : dnjefutiulvsves Sampling Method : Grab Sampling
(UTM 47P 0542827 E, 952784 N.)
Laboratory Details
Sample Type rleifu Received Date  : 10 February 2020
Sample Appearance : ld fingnau Analytical Date  : 10-16 February 2020
Report Date : 16 February 2020
Standard ?
Parameter Unit Analytical Method v Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C . Electrometric Method (4500-H" B) 7.48 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
. . . o Not more
Total Dissolved Solids me/L Dried at 180 ®C (2540 O) 1,291 1,200
than 600
Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 O 946 500
than 300
Turbidity NTU Nephelometric Method (2130 B) 1.00 5 20
o 5 Not more
Sulfate me/L Turbidimetric Method (4500- SO4* E) 827.2 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.02 1.0
Method (3030 F, 3120 B) than 0.5
. Digestion, Inductively Coupled Plasma Not
Arsenic me/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupted Plasma Not
Cadmium mg/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected

. 23'9 ed. APHA, AWWA, WEF, 2017.

Note: ¥ Standard Methods for the Examination of Water and Wast

2 uﬂﬁﬁﬁ'luﬁmﬂ'?“u'lﬂ'?uﬂ‘i“ﬂ"lﬁﬂ?:'ﬂ‘i'Nﬂ'iWEﬂn'iﬁi?U 4 ﬂ']“uﬂ'ﬂﬁﬂlﬂmﬂua%’u"ﬂiﬂ'}ﬂ.uﬂ'NQV']ﬂ'ﬁa’]”iUﬂ’W'ﬂaQﬂu
. - Y |
uasuguuazmstipsiuluGesdandomiuiy b A Ll uun e e 125 Wauwmu 85 9 aa¥uil 21 newAAN 2552

(Mr. Kittiphid Plongkaew)
Laboratory Manager

(Miss Paranee Lumboot)
Analyst

Meruatuiiusesemeiumedimliinnnmeinnziivindy
wuAnagluiusemlenenunauadfissunsdin lasliladuaygmethadumednuaidnesanmeuion
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BOESLAR-UASLIEN 34/1 ruaustnBOne
ounostyus Yyohdnunusil 12130
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Customer Details

Customer Name  : afudaudiia sauwalufls (uiauiinen mszgadvg Sutismsimiie) TassnivilewsBuduues
woulalased Ussniudngfi 30248/16033
Address s shvadudes sunediesase damingsteg sl Report No. : M630099
Sampling By - U3t lund Budidle3e reudaunusi $1im Sampling Date  : 9 February 2020
. . I Y . .
Sampling Location  : UMUBAUUTUNUDIYULAL Sampling Method : Grab Sampling
(UTM 47P 0543253 E, 952305 N.)
Laboratory Details
Sample Type - Unlany Received Date  : 10 February 2020
Sample Appearance : 1 finznay Analytical Date  : 10-16 February 2020
Report Date : 16 February 2020
Standard ?
Parameter Unit Analytical Method v Result Appropriate | Maximum
Criteria Criteria
pH @ 25°C - Electrometric Method (4500-H* B) 7.00 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 me/L Dried at 180 °C (2540 Q) 1,330 1,200
than 600
Not more
Total Hardness mg/L as CaCO; | EDTA Titrimetric Method (2340 C) 934 500
than 300
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
o . 2 Not more
Sulfate me/L Turbidimetric Method (4500- SO4” E) 802.9 250
than 200
Digestion, Inductively Coupled Plasma Not more
Total Iron me/L 0.14 1.0
Method (3030 F, 3120 B) than 0.5
. Digestion, Inductively Coupled Plasma Not
Arsenic mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected
. Digestion, Inductively Coupled Plasma Not
Cadmium mg/L <0.002 0.01
Method (3030 F, 3120 B) Detected
Digestion, Inductively Coupled Plasma Not
Lead mg/L <0.01 0.05
Method (3030 F, 3120 B) Detected

Note: P Standard Methods for the Examination of Water and Waste

ter. 239 ed. APHA, AWWA, WEF, 2017.
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Analyst Laboratory Manager
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RECALIBRATION
DUE DATE:

January 24, 2021

ﬁ
TISCH J

Environmental

% ;.é ;/g% .

Calibration Certification Information
Cal. Date: January 24, 2020 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.4260 3.2 2.00
2 3 4 1] 0.9990 6.4 4.00
3 ] 6 1 0.8940 7.9 5.00
4 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd ‘\/AH( Pstd Ta Qa A H( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 1.9959 0.9915 0.9925 1.2549
0.9854 1.1023 2.2315 0.9895 1.1068 1.4030
0.9843 1.1634 2.3405 0.9883 1.1682 1.4715
0.9791 1.3927 2.8227 0.9831 1.3984 1.7747
m= 2.01968 m= 1.26469
QSTD b= 0.00245 QA b= 0.00154
r= 0.99989 r= 0.99989
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd -
Qstd= 1/m (( \/AH( T )( 2 )) -b) Qa= 1/m (( AH(Ta/Pa)) -b)
Standard Conditions
Tstd:[ 298.15 °k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope

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

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

Cer. No. HC190626
Item Audiogram il
Brand : QUEST Page 1
Model: CA-12B
Serial Number : U2040047 ID.NO.: -
Client : v Tnd Suiidiese noudaunui $1da
124/37 wy 1 ounsedn-dnu a.dhunan eades valyusiil 12000
Room Ambient Condition Temperature : 24.50 Celsiuss Humidity : 56.00 %
Calibrated Date 12 March 2019 Due Date 12 March 2020
Calibrated By * Kittinan Kittikornwattana Procedure Used TS/F/CL/178
STANDARD USED
Description/Model Serial Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 '17 September 2019

Result See Data Attached

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

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

This Certification is traceable to
Thailand Institute of Scientific and Technological Research (Tistr)

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

Calibrated By : %;/ ( biaw) “Approved By : ="
’ -
( Kittinan Kittikornwattana ) ( Phakdee Chananoi )

Engineer Service Manager

Y3n geaninea watand wuuuY weiad 1Aa

81/10 wijft 3 a.miflif o.manquuis s.lqus1il 12140 Tns. 0-2433-9682-4 wind 0-2433-9685



TS/F/028 Rev : 0 Eff Date

01/09/2008

HOSPITAL ASSETS MANAGEMENT SERVICES Co..Ltd.

Calibration Results

Cer.No. HC 190626
Page 2
1 P|FIN Qualitative Tests Comments 1 P N Qualitative Tests Comments
L1 |Y Chassis / Housing 1.14 v | Heater
12|V Mount 1.15 v" | Motor / Pump / Fan
13 v | Caster / Brakes Compressor
14 |V AC Plug / Receptacles 1.16 v | Fluid Levels
15 |v Line Cord i v Battery / Charger
1.6 |V Strain Reliefs 118V Indicators / Displays
17| Circuit Breaker / Fuse 1.19| v User Calibration / Self-Test
1.8 v" | Tubes / Hoses 120 v Alarms / Interlocks
19 |V Cables 1.21| v Audible Signals
Lio|v Fittings / Connectors 122| ¥ Labeling
L1 |v Electrodes / Transducers 1.23| Y Accessories
112 v | Filters 1.24
1.13| vV Controls / Switches 125
2 |PIFI|N Quantitative Tests Comments
2.1 v Grounding Resistance : - Q
22 v Leakage Current :> Chassis : = HA  Leads: s UHA
23
24
2.5
2.6
2.7
2.8
29
210( v Sound Accuracy [ & 10 %]
Units Setting Indicated Actual ( Average ) Error %Error + Uncertainty
dB = 110 106.30 -3.70 -3.36 0.058
Uncalculate
211| v I | Sound Accuracy [ 1 10 %]
Units Setting Indicated Actual ( Average ) Error Y%Error =+ Uncertainty
Hz - 1000 1000.00 0.00 0.00 0.058
|:| Uncalculate
w2 | [V
Units Setting Indicated / Actual Actual ( Average ) Error %Error Ao Uncertainty
D Uncalculate
_3 Check if Done Preventive Maintenance Description and Comments
31 N Clean
3.2 N Lubricate
33 N Calibrate / Adjust
3.4 N Replace
Comments : Status :
ﬂ Passed D
ﬂ/ Service Required O
[' Removed From Use D
P=Pass F=Fail N=NotTest




Calibration Certificate

Part Number: 721A2601
Description: Micromate DIN Base Unit

Serial Number: UM14539
Calibration Date: DEC 13 2019
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
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 that the sensor check Junction 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 a known
standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility Jor annual calibration.

-

Calibrated By: 17 —)

Xiaoming Yang
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Calibration Certificate

Part Number: 721A0201
Description: MicroMate Linear Mic (2-250Hz)

Serial Number: UL3696
Calibration Date: DEC 13 2019
Calibration Equipment: 714J7402

I

.;‘

(o<,

N
() Y
A
\\‘

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

R
N
‘5\

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

Calibrated By:

© 2014 Xmark Corporation. Instantel and the Instantel logo are wrademarks of Stanlev Black & Decker or its affiliates. 71405201 Rew 11
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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 cm) (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

e

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

1 Section with optional Ground Spike - Part No. 1100241

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.

-
o
S
Q@
S
N
o
<
‘E
a
>
Microphone Stand Assembly Part No. 720A6001 'g

gy 2|

Tools and Materials Required § §
* Microphone Stand Assembly, Part No. 720A6001. ) S
* Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000, IS b7
for extended length installations. E po]
* Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations. ® b
. a Q
* Rubber mallet, as required. & 9
Ak

Installation R
1. Determine the required height and assemble the Microphone Stand by firmly hand- g
tightening the sections together. Do not use tools, such as a pliers or vice grips, to k]
tighten the sections as this may damage the threads. 3
2. Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert T
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 5
<
™

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

| r

980-720008-000 Rev 01 - Product Specifications are Subject to Change

Z Instantel

The World’'s Most Trusted Vibration Monitors www.instantel.com



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
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 retum the product must be obtained from Instantel prior to shipment. Shipping charges to Instantef’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.

Corporate Office:
309 Legget Drive,

US Office:

808 Commerce Park Drive,
Ottawa, Ontario K2K 3A3 Ogdensburg, New York 13669 Facsimile: (613) 592 4296
Canada USA Email: sales@instantel.com

2 Instantel © 2012 Xmark Corporation. Instantel, the Instantel logo, Blastmate, Blastware,
and Minimate are trademarks of Stanley Black & Decker, Inc., or its affifiates.

The World’s Most Trusted Vibration Monitors

Toll Free: (B00) 267 9111
Telephone: {(613) 592 4642

SE0-720008-000 Rev 01 - Product Specifications are Subject to Change
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Instantel

Merci d'avoir choisi Instantel!

Votre engagement avec
« le leader mondial en matiére de moniteurs »
vous servira pour les années a venir.

Grace a votre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pour la réalisation de vos projets.
Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :

1) plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
géotechnologie

2) des conceptions durables et résistantes

3) des produits faciles a utiliser grace a une interface intuitive

4) des options étendues de conformité réglementaire

5) un programme d'assistance, un service technique et une aide en ligne complets

6) Le logiciel Blastware® est fourni avec une garantie d'un an et des mises a jour gratuites pour la
premiére année

7) Siun moniteur ou un capteur est ramené a l'usine pour étalonnage jusqu'a un an apreés la date
d'achat, la garantie sera automatiquement prolongée d'un an supplémentaire.

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT ! Instantel n'envoie plus de manuels en version papier. Les
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le CD fourni, au format PDF Adobe
Acrobat® ou vous pourrez vous les procurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel.com ou sales@instantel.com.

Nous vous remercions de nouveau et avons hate de collaborer avec vous !

© 2016 Xmark Corporation. Instantel et son logo sont des marques déposées de Stanley Black & Decker, Inc. ou de ses filiales. 72000201 Rév 04.

Z Instantel R
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Instantel

Thank you for selecting Instantel as part of your team!

Your investment in
“The World’s Most Trusted Monitors”

will serve you for years to come.

Your purchase places you on the leading edge of monitoring technology. On behalf of everyone at Instantel,
thank you for choosing our monitoring products for your projects. Instantel’s products include the following
industry leading features and benefits:

1)
2)
3)
4)
5)
6)
7)

Over 30 years serving the Construction, Mining and Geotechnical Industries

Rugged, long lasting designs

Easy to use with an intuitive interface

Expansive regulatory compliance options

Comprehensive support program, technical service and online help

Blastware® Software comes with a 1 Year Warranty and free upgrades for the first year

If a monitor or sensor is returned to the factory for calibration one year from its purchase date,

the warranty will automatically be extended for a second year.

Instantel is GREEN! Instantel no longer ships manuals. The manuals for Blastware® and each product Operator Manual
will be available on the included CD, as an Adobe Acrabat® PDF format, or requested from your Instantel Dealer

Representative in hardcopy.

We are committed to providing you with the highest level of customer satisfaction possible. If for any reason you have
questions or comments, we would be interested to hear from you. Call our toll-free number, 1.800.267.9111, or send us

email at service@instantel.com or sales@instantel.com.

Again, thank you, and we look forward to working with you!

© 2016 Xmark Carporation. Instantel and the Instantel logo are trademarks of Stanley Black & Decker, Inc., or its affiliates. 720U0201 Rev 04.

Z Instantel
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 21 August, 2019 Certification No. 393/19
Page : 1 of 2

Object : Wind speed and wind direction
Manufacturer : Sensor : NRG

Basic Datalogger : Symphaonie
Type : Sensor @ 40C Basic Datalogger LR20
Serial No. Sensor : 1795-00135605 Basic Datalogger : 309018962
Customer U3 luil iiuAilldTanaudaunud ana.

¥

2/115 TAsaN91aLa 8RN 97 598 Aaad 1

18 f98A-uAswen 34/1 A Uszesilng 8.8tyUs . Uyuenil 12130.

q

Calibration Condition : Temperature 25.1 s Barometric Pressure 1007.6 hPa

NATIONAL STANDARD WIND TUNNEL
- Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION
=

Calibrated by : }\&Abm‘;ok

Mr. Watcharapol Subwat r. Pisood Rromsut

Mechanical Engineer




The Result of Calibration

Certification No. 393/19

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

21 August, 2019 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure | Pressure | Correction Velocity [ Correction
m/sec inches | inches hPa hPa hPa m/sec m/sec
1.00 = - - - . 0.79 0.21
3.02 = = 2 - - 2,97 0.05
5.00 - = ® - = 4.71 0.29
7.04 2 C - - = 6.89 0.15
9.02 E o e - - 8.63 0.39
11.01 : o . - = 10.81 0.20
13.01 = - = - = 12.99 0.02
15.01 = g = - = 14.74 0.27
17.02 = = = - 5 16.92 0.10
20.02 : - . - = 19.97 0.05
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90.0 90

180.0 180

270.0 270

Calibrated by : .

Mr. Watcharapol Subwat

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

Manufacturer:
Electrode Serial No.:

Condition:

Customer:

Environment Condition:

Calibration Place:

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

SPC CALIBRATION CENTER CO.,LTD.

| Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
webslte : http/Aww.spc-it.com

Wi
oy | 114y,

Certificate of Calibration =

pH METER Certificate No.  C07190490 3,///"“/;-:\\“:‘\5
J g 3
pH700 Issued Date: 26 August 2019 NSC-TISI-TIS 12025
Galibration 6087
983068 Job No.: KCAL1911196
EUTECH Page: 1 of 4
029 Model: 93X218814 Brand: EUTECH
In Condition

MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature 23 °C + 2 °C
Humidity 50 %RH 15 %RH

I+

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Mr. Piyapat Saidoung
26 August 2019
In house method, SPCC-WI-58, base on ASTM E 70-07

This certificate is traceable to the CRM maintained by DAkkS/DKD calibration laboratory
through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288

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

0530EL18

| . O
9P Calbration Center Co. L, @7)

{Mr. Dumrong Boonsopon)

NeFoal

(Mr. Piyapat Saidoung)

Person in charge Authorized signatory

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

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

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be reproduced

except in full without approval of SPC Calibration Center Co., Ltd.

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

‘Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Awww.spc-it.com

Certificate No. : C07190490 Page 2 of 4
Calibration Results:
pH Scale
Input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mV)

(mV) (mV) Error (mV) (pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 355 0.04 1.02 0.58 2.00
295.80 296 0.20 2.02 0.58 2.00
236.64 237 0.36 3.01 0.58 2.00
177.48 177.5 0.02 4.01 0.065 2.00
118.32 118.3 -0.02 5.01 0.065 2.00
59.16 59.2 0.04 6.00 0.065 2.00

0.00 0.0 0.00 7.00 0.065 2.00
-59.16 -69.2 -0.04 8.00 0.065 2.00
-118.32 -118.4 -0.08 8.99 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00
-414.12 -414 0.12 13.97 0.58 2.00




| - SPC CALIBRATION CENTER CO.,LTD.

%Cghbrqtmn _ 4 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
________ Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Awww.spc-it.com

Certificate No. : C07190490 Page 3 of 4

Electrode Test Results”*

The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH electrode; 58.93 (mV/pH), 99.62%

The zero point of the pH electrode; 6.83 (pH)

Sample Test Results

Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4.004 4.01 0.006 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 9.95 -0.061 0.0080 2.00

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

SPCC-FM-C07-06: 01 Aug 2019




>PC CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/4 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Avww.spc-it.com

Certificate No. : C07190490 Page 4 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 7.001 and pH 10.011

The practical slope of the pH electrode; 57.51 (mV/pH), 97.22%
The zero point of the pH electrode; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)

4.004 3.95 -0.054 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 10.01 -0.001 0.0080 2.00

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

The End of Certificate

SPCC-FM-C07-06: 01 Aug 2019
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Certificate of Calibration g—"
Equipment: Digital Thermometer Certificate No.: C15190293 ",j/!’;“;\\\ 3
L7} "l.. \\
Model: pH 700 Issued Date: 23 August 2019 L
Serial No.(or ID) 983068 Job No.: KCAL1911195
Manufacturer: EUTECH Page: 1of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

Environment Condition: Temperature: 22 °C + 3.0°C
Humidity: 50 %RH + 15.0 %RH
Voltage: 230 VAC + 11.0 VAC
Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.

1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Twewong Thaithiang

Calibration Date: 23 August 2019

The Method used: In house method, SPCC-WI-19, by comparison with standard thermometer
Traceability: This certificate is traceable to the SI Units maintained by Quality Reborn Co.,Ltd.

(QR) Certificate No. QR19-1015

_—Ak

SPCCarbraﬁonCenterCo Ltd

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

Person in charge Authorized signatory
This certificate is issued the units of measurement according to the International System of Units (S). It provides traceability of measurement to international
or national standard or other recognized national standard laboratories.
The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2)
to provide a level of confidence of approximately 95%. Itis 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 exceptin full without approval of SPC Calibration Center Co., Ltd.




SPC CALIBRATION CENTER CO.,LTD.

1184 Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
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Certificate No.: C15190293 Page: 20f 2

Calibration Results:
Without Adjustment

Sensor Type: Thermistor Channel: -
Diameter (mm): 3 Length (mm): 112 Immersion (mm): 110
Desired Temp.{°C) STD. Reading (°C) UUC. Reading (°C) |Correction of UUC (°C)| Uncertainty (x °C)
25.0 25.006 251 -0.094 0.080

The End of Certificate




i

Cahbrthn

>PC CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : hitp/Avww.spc-it.com

" \' 'l"fu

Certificate of Calibration s3=

~\\

4
L f,jgu\

Equipment: Oven Certificate No.: 31191681 ;’::—?T
Model: UF 110 Issued Date: 27 August 2019 = SIS
Serial No.(or ID): B418.1125 (MEC-LABO5) Job No.: KCAL1911201
Manufacturer: Memmert Page: 1of 5
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 2
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

Environment Condition: Temperature: 31 0.7 °C
Humidity: 56 = 2.8 %RH
Voltage: 226 3.7 VAC
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (ﬁgu 4)

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

Calibration By: Mr. Nattapat Rungrueang

Calibration Date: 22 August 2019

The Method used: [n house method, SPCC-WI-16, base on TLAS-G20

Traceability: This certificate is traceable to the Sl Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10180024

Dy SPC CalbraionCener Co. Ut (%/

(Mr. Nattapat Rungrueang) (Mr.Udon Srichana)

Person in charge Authorized signatory
This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to international or national
standard or other recognized national standard laboratories.
The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a
level of confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).
These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be

reproduced except in full without approval of SPC Calibration Center Co., Ltd.
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Certificate No.:  C31191681 Page 20of5
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Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters)
Inside chamber: W= 57 (cm) D= 40 {(cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d=5 (cm) h=5 (cm)
Standard Locations (#5, #6, #7, #8): w=6 (cm) d=5 (cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #H7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

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

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



Jcm SPC CALIBRATION CENTER CO.,LTD.
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diibia 8l 4 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
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website : http/Avww.spec-rt.com
Certificate No.:  C31191681 Page 30of5
Calibration Results:
Before adjustment
Setting: Indicating: #1. #2: #3: #4. #5: #6: #7: #8: #9:
104.0 104.0 103.47 103.59 104.46 103.64 103.93 103.48 102.49 103.09 103.84

After adjustment

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

Measured Correction of UUC. Uncertainty
Locations Temperature

(°C) (°C) (£°C)
#1 84.96 -0.04 0.39
#2 85.02 0.02 0.39
#3 85.65 0.65 0.39
#4 85.03 0.03 0.39
#5 85.26 0.26 0.39
#6 84.93 -0.07 0.39
#H7 84.10 -0.90 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.19 0.39

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 | #3 | #a | w5 | w6 | #7 | #8 | #9 (x °C)*
85.0 85.0 85.0 84.96 | 85.02 | 85.65 | 85.03 | 85.26 | 84.93 | 84.10 | 84.62 | 85.19 0.39
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) £°C) (°C)
85.0 1.18 0.08 1.69

Note: * Maximum uncertainty of the each position
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C31191681

Certificate No.: Page 4 of 5

After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC, Uncertainty
Locations Temperature

cC) °C) (£°C)
#1 103.99 -0.01 0.71
#2 104.11 0.11 0.74
#3 105.00 1.00 0.77
#4 104.09 0.09 0.66
#5 104.50 0.50 0.75
#6 103.96 -0.04 0.66
#7 102.91 -1.09 0.67
#8 103.59 -0.41 200
#9 104.16 0.16 0.74

Temperature Distribution

Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 (x °C)*
104.0 104.0 104.0 103.991104.11]105.00 | 104.09] 104.50103.96 | 102.91 [ 103.59 [ 104.16 0.77

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
104.0 1.46 0.55 3.1

Note: * Maximum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019
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After adjustment (Cont.)

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC, Uncertainty
Locations Temperature

(°C) (°C) (£°C)
#1 179.90 -0.10 0.75
#2 180.23 0.23 0.77
#3 181.78 1.78 0.78
#4 179.68 -0.32 0.75
#H5 180.72 0.72 0.77
#6 179.56 -0.44 0.74
#7 177.97 -2.03 0.75
#8 179.00 -1.00 0.77
#9 180.46 0.46 0.77

Temperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 (£°C)*
180.0 180.0 180.0 179.901180.23|181.78|179.68180.72|179.56 | 177.97 | 179.00 | 180.46 0.78
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
180.0 2.66 0.34 4.43

Note: * Maximum uncertainty of the each position

The End of Certificate
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Equipment:
Model:
Serial No. (or ID.):

Manufacturer:
Condition:

Forced Circulation:

Customer:

Environment Condition:

Calibration Place:

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

S

Certificate of Calibration —

ij;gjws'dg

SPC CALIBRATION CENTER CO.,LTD.

1194 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Awww.spc-it.com
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Water Bath Certificate No..  C13190243 = —— v
4'4‘-Jn|u\“\.‘\
WNB 22 Issued Date: 23 August 2019 NSC-TISI-TIS 17025
Calibration 0087
L512.1477 (MEC-LAB09) Job No.: KCAL1911192
Memmert Page: 1 of 3
In Condition
None

MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature: 31 + 07 °C
Humidity: 59 + 22 %RH
Voltage: 229 + 0.8 VAC

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

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

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

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Ampol Srisumphan

22 August 2019

In house method, SPCC-WI-17, base on ASTM E715-80

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

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10190016

(U~

(Mr. Ampol Srisumphan)

Person in charge

{Mr.
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to intemational or

national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a

level of confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be

reproduced except in full without approval of SPC Calibration Center Co., Lid.

SPCC-FM-C13-06: 01 Aug 2019
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A
B eeesin, ;
#2 #4
* #5 4
#1 b ST
® 12 ® v
! /
/2
~
«-» X4

w
W/2

A
v

w

Standard Installation Locations

Midway between the diffuser plate and the water surface

Inside bath W= 36 (cm) D= 32 {cm) H= 24 (cm) Volume = 28 (Liters)
Standard Locations #1: W= 5 (cm) d= 5 (cm)
Standard Locations #2: w= 5 (cm) d= 5 {cm)
Standard Locations #3: w= 5 (cm) d= 5 (cm)
Standard Locations #4: w= 5 {cm) d= 5 (cm)

Standard Locations #5: Center of any probes. (#1 - #4)

Position of Std #1 #2 #3 #4 #5

Channel of Logger 1 2 3 4 5

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the bath.
Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the bath at steady-state. The reference

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

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

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.
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Certificate No.:  C13190243 Page: 30f 3

Calibration Results:

Without adjustment

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

Locations Measured Temperature (°C)| Correction of UUC. (°C) Uncertainty (x °C)
#1 84.76 -0.24 0.39
#2 85.24 0.24 0.44
#3 85.01 0.01 0.34
#4 84.93 -0.07 0.41
#5 85.10 0.10 0.38

Temperature Distribution

Desired Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
°C) (°C) °C) #1 #2 #3 #4 #5 (x°C)*
85.0 85.0 85.0 84.76 85.24 85.01 84.93 85.10 0.44

Bath Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
85.0 0.43 0.17 0.78

Note: * Maximum uncertainty of the each position

The End of Certificate
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Equipment: Balance Certificate No.:  C01193059 ",’/"’_/—-‘R\T‘;
Model: AZ214 Issued Date: 28 August 2019 o WeCIBkIE s
Serial No. (or ID.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 1of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH T 4.7 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (°ﬁ'u 4)

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

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Calibration By: Mr. Piyapong Sornkaew

Calibration Date: 22 August 2019

The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14

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

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

C02182572
b Danoprorde
SPCCltation Cener o, L, il i
{Mr. Piyapong Sornkaew) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory

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

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a level of
confidence of approximately 95%. Itis 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

exceptin full without approval of SPC Calibration Center Co., Ltd.
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Certificate No.: C01193059 Page: 20of 3

Calibration Results:
Before Adjustment

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

W' Nominal Test Value 50 (@)
;@«@ Reference Points (g)
©C)
A B C D E
—% = -0.0001 | -0.0001 0.0000 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005

Departure of indication from nominal value., Readability = 0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty ‘
(@) (9 (9) () (9
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0.00017 2.00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.99987 200.0040 -0.0041 0.00029 2.00
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Certificate No.: C01193059 Page: 3of 3
After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
"Lﬁ'[' e Nominal Test Value 50 (9)
(@ @) Reference Points (g)
©C A B c D E

= 0.0001 0.0000 -0.0001 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005

Departure of indication from nominal value., Readability = 0.0001 (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty ‘
(@ (9 (9) (@) (9)

0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03

1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0000 0.0000 0.00012 2.01
100 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 199.9999 0.0000 0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019
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Equipment:

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

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:
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SPC CALIBRATION CENTER CO.,LTD.
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SPECTROPHOTOMETER  Certificate No.:  C06190376 iﬁ
4 ‘#h.l‘.\\“
732C Issued Date: 27 August 2019 "&Rﬂﬁﬂﬁ.}z&,”
2C41301043 (MEC-LAB11) Job No.: KCAL1911198
KWF Page: 10of 3
In Condition

MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature

Humidity

°C
%RH

°C * 0.0

%RH s

24.5

50.2 0.4

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

Mr.Nattapat Rungrueang

22 August 2019
In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and

Technoloav (NIST) throuah Starna Scientific Limited.

3l

The standard for Wavelength Certificate No. 72569 and 72568
The standard for Photomatic Certificate No. 72571

AAL

SPC Calibration Center Co.,Ltd,

- e -

—— i
Ty Ty T

O
OD

(Mr. Nattapat Rungrueang)

Person in charge

(Mr. Dumrong Boonsopon)

Authorized signatory

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

other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to provide a level of

confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM)

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be reproduced except

in full without approval of SPC Calibration Center Co., Ltd.

SPCC-FM-C06-08: 01 Aug 2019



| . PC CALIBRATION CENTER CO.,LTD.

S%Cgljbratiﬂon ; 14 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
e - ares _ Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Aww.spc-it.com

Certificate No. : C06190376 Page 2 of 3

Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at 4 nm

Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13

Photometric Accuracy {Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.56302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.0029 0.0045
1.0961 1.095 0.0011 0.0052



>PC CALIBRATION CENTER CO.,LTD.

34 Soi Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 2185-4424
website : http/Avww.spc-it.com

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

The End of Certificate
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: 'L.laﬂ.‘luﬁuﬁuﬁ'sﬁué«mwﬁ‘mmuﬂ
Address . nabizmiiiad a. 53 tyumil
{Instrument Location):
Serial Number: 1079518071903 PM Number: 1/2
CI:IStom(:!r Name 1079518071903 Telephone Number:
(if applicable):
Service Engineer Thanawat Tirakotai Service Order  |\y6 40796035
Name: Number:
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
(DD-MMM-YYYY) {DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B J 2018 — _
e anuary PerkinElmer

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a 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.
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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 Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
N0770438 O-ring kit, injector support adapter Ckeck
N0780437 O-ring kit, torch Check

Additional Reagents and Standards Required for PM

R Nl.meer Description Quantity Batch/Lot # | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
2-30WGX1 Apr-2020
N0691579 (N069-1579 diluted 10X) 1 P
Instrument Calibration-4
5-97MKY1 Dec-2019
N9300221 (N9300221 diluted 100X) !

ICP-OES/Avio200 Preventive Maintenance (PM)
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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 % 0.38 Passed
Mg 285.207 %RSD <1 % 0.31 Passed
Ba 455.403 %RSD <1 % 0.57 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 5224.2 445356.8
Mn 257.610 Axial 1,000 ppb 14670.5 1167676.0
Mn 257.610 IB*Conc. IS-1B BEC Spec Pass/Fail
Radial 5224200 440132.6 11.86 <30 PPB Passed
Axial 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

¥ Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Avio200 Preventive Maintenance (PM)
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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 Y1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: - Date:
HOUNR  Fosene 30-May-2019

(DD-MMM-YYYY)

Authorized Customer Representative: Date:
F g 30-May-2019

(DD-MMM-YYYY)
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Dried at 180 °C
19 | Total Suspended Solids Dried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1DNA1581989

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

Q

N\

\‘. \/
Y (-\(w\{l -r -
(w9Smigyau dnsanaila)

) " - - 3 -
gowenmsnguumsguisnsilmeivinaauuaiy
uazvzsiJoueauiinnms

gz IEnsiensinade unaitwiaznaideukesUjiinig nesideuasifeuisuaiivlsinu nsulssnugaamniay 3. o blools caco-o



	Slide Number 1
	รองปก
	Slide Number 1

	ใบคั่นบท
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15

	บทที่
	1.1 ความเป็นมาของการจัดทำรายงาน
	1.2 รายละเอียดของโครงการโดยสังเขป
	1.2.4 การใช้ประโยชน์ที่ดิน
	1.2.6 กิจกรรมของโครงการ

	1.3 แผนการดำเนินงานทางด้านสิ่งแวดล้อมตามเงื่อนไขแนบท้ายประทานบัตร
	รูปที่
	Slide Number 1

	รูปที่
	Slide Number 1

	รูปที่
	Slide Number 1


	บทที่
	2.1 มาตรการป้องกันและแก้ไขผลกระทบสิ่งแวดล้อม
	   ให้ตรวจวัดฝุ่นละอองแขวนลอยทั้งหมดในบรรยากาศ (TSP) เฉลี่ยในรอบที่ 24 ชั่วโมง เป็นเวลา 3 วัน ต่อเนื่องโดยใช้เครื่อง         High-Volume  Air Samper
	     ต้องบำรุงรักษาไม้ยืนต้นโตเร็วและไม้ผลผสมโดยรอบพื้นที่โครงการให้เจริญเติบโตดีอยู่เสมอ หากต้นใดแคระแกรนหรือตายให้รีบปลูกซ่อมแซมทันที
	   4.4 ทัศนียภาพ
	     4. ให้ตรวจสอบประสิทธิภาพ และความพร้อมของเครื่องมือเครื่องจักรประเภทต่างๆ ก่อนดำเนินการเพื่อมิให้เกิดอันตรายต่อผู้ใช้เครื่องจักรนั้นๆ
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