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. o v de 4w . . . HaIATINE Annasgu ?
Avligunweimea | Juiinaiiudaetne BaaTen X s
(mg/m°) (mg/m°?)
TSP 21-22/10/2562 US.EPA 40 CFR 50, Appendix B 0.099 0.330
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‘e ArssAuLaBaLa (Equivalent Sound Pressure Level) (dB(A))
Leqg 24 hrs. Lmax
10.00-11.00 wu. 61.2 86.7
11.00-12.00 wu. 59.0 80.3
12.00-13.00 u. 58.2 83.9
13.00-14.00 u. 59.9 82.6
14.00-15.00 u. 58.8 82.2
15.00-16.00 u. 60.1 83.3
16.00-17.00 u. 55.4 79.5
17.00-18.00 wu. 524 82.4
18.00-19.00 u. 478 724
19.00-20.00 . 522 61.1
20.00-21.00 wu. 55.2 65.2
21.00-22.00 u. 58.9 65.3
22.00-23.00 u. 56.3 64.0
23.00-00.00 u. 56.4 63.6
00.00-01.00 . 51.0 61.4
01.00-02.00 u. 44.5 59.2
02.00-03.00 u. q4.1 59.5
03.00-04.00 u. q42.2 68.8
04.00-05.00 u. 39.6 50.8
05.00-06.00 u. 45,5 67.6
06.00-07.00 u. 47.1 733
07.00-08.00 u. 45.1 78.3
08.00-09.00 u. 19.8 80.3
09.00-10.00 u. 53.1 80.4
SEAUEBARRY 24 Y. 55.7 -
LAUIHIEIEIR - 86.7
ABATEIUY 115.0

. 2540) (303 AvumnaspusERUFBdRsv I

%

(Mr. Kittiphid Plongkaew)

wngwg: Y umsgiunulssnianuenssun1sauandpli

(honmiban

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager

-51u0'1unﬁuui%'u'saqmmsﬁ’uﬁﬁadwﬂEs’fﬂ’umﬂﬂﬁmswﬁw-&’u 1-1
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Mine Engineering Consultant Co., Ltd.

Wil 2/115 geu3sdn-uasien 34/1 muauszdiing Sunesyys Fadaunusi 12130

2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel.(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253

E-mail: mine-engineering@hotmail.co.th
. A
ANALYSIS REPORT

Hognin : afududnfia Fuusiodgra TMAgNA : 620120
Uszawlasanis : Tassmiswilesusinadauns Ussmulinsdt 26201/15514

Suusuddlassmsfudsenudngil 19815/14577 Fuilitudaeeng : 21 AanAy 2562
Aadlasems  : dwauviidh suneuuish SmiaunsAisa Fuifusaedn  : 24 paneu 2562
fiudaegne Uit land 1BudilieSe eeudaumuni 1 Fureauma  : 28 AR 2562
aniiasiin  : mbeRvindgvetuusndioniu Ussianidaging : mnuduasiiieu

Aunisinavessan1iingadn : UTM 47 P 0579984 E, 0970445 N.

Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz >100 39 26
Peak Particle Velocity ; mm/sec 0.063 0.063 0.063
Peak Displacement ; mm 0.000 0.000 0.000
Standard?
Peak Particle Velocity ; mm/sec 50.8 49.0 327
Peak Displacement ; mm 0.20 0.20 0.20
Measured Instrument Brand Model

Instantel Minimate Blaster

o - a 1Y | o ) v A
WNewme : PnasgumulsEsnAnsEnIming N IIITIALAEERILIAGEN 1303 AMUANATTIUNIMUANSTAUEBILatLS W uaniay
NNsvinniiaaiiu (na. 2548)
nassiiamiias 16.07 u.

. Chomiban

(Miss Chonnikan Nambubpha)

(Mr. Kittiphid Plongkaew)

Analyst Laberatery Manager

Tenuatuiisuseaameiufietam Eﬁ'ﬁ’lmnﬂﬁﬁmi'wv'uvhﬂ’u 1-1

wudndeluiusemionsnumausifissundi Tashildveygmetralumednmalidnesnnmauisn
MEC-FM-45 Rev.00 01-10-2561
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Mine Engineering Consultant Co., Ltd.

lawil 2/115 woe¥edn-unsunon 34/1 duauszestnd sunesnd Faniauvuedl 12130
2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253

E-mail: mine-engineering@hotmail.co.th
\. #
Fognén : aududafia Fuusiadyna sWagnA : 620120
Ysziamlasans : Tassmawvilaausivlasiatng Usevudns?l 26201715514 Suilludnadne : 22 ganas 2562
kAT sfudssmulngfl 19815/14577 Fuilsudiedna  : 24 manew 2562
g . a0 o ao v v o .
faslasanis  : suauuish Suneuuis YaiausseTssuy Fuitnasey : 24-29 BAAY 2562
giiudaedne U3 Tand 1BudilleSe reudauaud $iin Fuftswauma  : 29 aney 2562
amiingein  : Aapeiu Uszinilede : uiafu
Aumianavasaa1lingIvIn : UTM 47 P 0579837 E, 0968870 N. finvasitetn : la davnouduena
TWNIVIREDY i Tonnsauunsissnede’ HaNIAIRNIR | Aunasg?
pH - Electrometric Method (4500-H"* B) 6.20 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 58 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 12 -
Turbidity NTU Nephelometric Method (2130 B) <1 -
Sulfate me/L Turbidimetric Method (4500- SO4% E) <1 -

Digestion, Inductively Coupled Plasma

Total Iron mg/L 0.63 =
4 Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Calcium mg/L 1.81 -
4 Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Magnesium me/L 8.13 ~
s 4 Method (3030 F, 3120 B)

waewms: ¥ Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
T A e s oy d v om o
: 2 psguaun WA RIRUMNUSEMARLEATINMTRLIATENWIYIA aliufl 8 (n.a. 2537) sanmumrulunselygRduaiu
uarihwIAUAMAWIATENLMITIA 1.A.2535 (Fae ivuaasguAmnmiiluudninfafy Afmlusisisangunm @y 111

aoufl 16 1 arfuil 24 nuaus 2537 (Uszani 3)

(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager

Fenuatuiuseaawmsiumsgilminnnsivimaeiviniy
udnangluiusemSeseaunauaisudi Tashildivaygeegraluamednuaidnesainmaeuion
MEC-FM-45 Rev.00 01-10-2561
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Mine Engineering Consultant Co., Ltd.

@il 2/115 geussdn-uasuien 34/1 suadssyiiad unedyys Jmdauvusiil 12130
2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel.(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253

E-mail: mine-engineering@hotmail.co.th

N\
Jognén : ajudia Auusiaigma TWAGNAT : 620120
Uszalnsams : lasensvilaausivasaths Usevudnsil 26201715514 Fuiliudnedne : 22 nanau 2562
Tmunuialasansivusemudngi 19815/14577 FuilFudedna  : 24 manew 2562
a o o o o o O 73 L a o
#nalaseanis  : suauviigh Suneuuish SmtaunseSoTsusy Juitnasey : 24-29 AaAU 2562
fiudaedne @ uSEn Ll WBudidleSs reudaunuvi Saia Fuitieouma  : 29 manAu 2562
40151998 : WsuuRm Ussin@eene  : Uik
AunisNnavasaaniingaadin : UTM 47 P 0576751 E, 0972293 N. anwuzAletne : Avdsala lnznoudiinia
FUATNNEBY iy Fommseuuazizdnega? WamInIRIA | Awmsgn®
pH - Electrometric Method (4500-H* B) 6.24 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 54 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 65 =
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 8 ;
Turbidity NTU Nephelometric Method (2130 B) 333 -
Sulfate mg/L Turbidimetric Method (4500- SO,% E) <1 .
Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.60 -
Method (3030 F, 3120 B)
Digestion, inductively Coupled Plasma
Calcium mg/L 1.02 _
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Magnesium mg/L 7.32 -
Method (3030 F, 3120 B)

NUBINN: 1 Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
H i ¥ . Y i} - R | @ ey -
.2 u’lniﬁ’luﬂmﬂ’mu’ﬂuumau'm'mun'mtlizmﬂﬁmsnﬁumiﬁau’maauwwm AUUN 8 (W.A. 2537) aanmum'm'lu’fﬁsﬂ'uviyiynmlaiu
o 9 v ' a o ° H i 5 o s aa a '
ssnmﬁlmmwﬁamﬂaauuwww Nn.A.2535 1509 n’muﬂmniﬁ’)uqmﬂ’mu”ﬂuwamﬂmﬂu nwuw‘luiwmﬁnqmﬂm 18w 111

soul 16 9 aciufl 24 nuanus 2537 Wsznmil 3)

(Mr. Kittiphid Plongkaew)

B

(Miss Onanong Ruangsan)

Analyst Laboratory Manager

Teurtiuisuiatamziuiegmlainamnainsieivinuy
wudnieluiusewmienerunauaiissundn Tnohilafueygrresaluaednvaisnysanmauiem
MEC-FM-45 Rev.00 01-10-2561
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—
TISCH

Environmental

3

RECALIBRATION
DUE DATE:

fanuary 2§, 2020

Cortifonts off Corlliotion

Callbration Certification Information
Cal. Date:  January 28, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: Jim Tisch Pa: 745.5 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. Inlt Vol. Final Avol. ATime AP AH
Run (m3) [m3) {m3) {min) {mm Hg) (in H20)
1 1 2 1 1.4080 3.2 2.00]
2 3 4 1 1.0050 6.3 4.00!
3 5 6 1 0.8980 7.9 5.00
4 7| a'l“ 1 0.8540 8.7 5.50
5 9) 10] 1 0.7110 12.6 8.00
Data Tabulati
Pa Tstd
vsd | astd ar{ e ) @ |yaH(TasPs)
{m3) (x-axis} {y-anis} Va {x-axis) (y-axis)
0.9934 0.7055 1.4125 0.9957 0.7072 0.8866
0.9892 0.9843 1,9976 0.9915 0.9866 1.2538
0.9871 1.0992 2.2334 0.9894 1.1018! 1.4018
0.5860 1.1546 2.3424 0.9883 1.1573 1.4703
0.9808 1,3794{ 2.8251 0.9831 1.3827 1.7732
m= 2.09085 m= 1.30932
QSTD b= -0.06380 QA b= -0.04004
r= 0.99995 r= 0.99995|
Calculations
Vstd=|AVol|{Pa-AP)/Pstd){Tstd/Ta) | Va=|AVol{(Pa-aP)/Pa)
Qstd=|Vstd/STime | Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Terd - | -
Qstd= 1/m(< 'AH(W}( T ))-b) Qa= 1/m(< ﬂH( IB.{P&J)-IJ)
Standard Conditions
Tetd:|  298.15 + RECALIBRATION
Pstd:] 750 mm Hg
Koy US EPA recommends annual recalibration per 1998
BH: callbrator manamater reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AF, rootsmeter i reading (mm Hg) Appendix B to Part 50, Reference Methad for the
Ta: actual absolute temperature (R) Determinatlon of Suspended Particulate Matter in
[Fa: actual Barometric pressure {mm Hgl the Atmosphere, 9.2.17, page 30
b intercept
m: slope

Client :

Calibrated By

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

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

llnnEr v
S Y |

Certificate Of Calibration

Hem pdiogran Cer.No.  HCI90626
Brand QUEST Page 1
Model:  CA-12B
Serial Number : V2040047 IDNO.: -
1 't Buiidiis anudnitaus §1ia

v
2/115 Tanem iowadl & Tafin naoat gooisfin-uniuion3d/l dwndsz3dng sunosys sarimyusiil

12130
Room Ambicnt Condition Temperature : 24.50 Celsiuss Humidiry : 56.00 %
Callbrated Date 12 March 2019 Due Date 12 March 2020

Kitlinan Kittikornwattana Procedure Used TSF/CL/178

STANDARD USED
Descriprion™ode! 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 Sec Data Altached

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

k=2 Providing u Level of Conlidence of Approximalely 95 %

This Certificution is traceable to

Thailand Institute of Scientific and Technological Rescarch (Tistr)

Hospital Assets Management Service Co.Lid. GITC Calibmtion Labornfory, And The National Institute ol Siandards and

Calibrated By : _

{ Kittinan Kittikornwattana )
Engineer

Approved By : E==-

( Phakdce Chananoi )
Service Manager
VIEN gndfman wmand o) eeiiad $15a

s w3 L e nmugundy edesii 12190 T 0-24339682-2 mdng 022339688




PIOSPITAL ASSETS MANAGENII SFRVIKEN G 2!
Calibration Results
L i : \ /
Cer, Nu, 1L 140620 \l \ ) Ay .- VA, \ :*':ié* V147 é" A . '\H%‘ ,. 'L
Pupe 2 ‘-._"_ : A ; ; SARhHATE AT OO s : SR I’a i
5 A6V Qualiuthve Tesb Commenis 8 .

L TPIVIN]  Qusiiative Ton Lamamtity MILAEC . . 4 . A . e
8 e ) A I O Calibration Certificate NV
i e Th T Mot Pur x A

i i AN Py I o
= ¥ | Cos Dbrake . !’13; y
Dlur Kecentactes ] s 5

i : Lu .iu. Keeeptack T 715 Part Number: 72142501 _r;"f

& e Conl A, M7
: ok vl LolY T oS Description:  Micromate ISEE Base Unit =<
B = ‘_"_r_“” “fl‘f” Lo &,, v Alan Itk | ‘ii{‘;‘ o]
[+ Callles - f | — / '&B
v Fiang_Conmetns e — Serial Number: UM11032 19%’ g
v Trupsliser TR Y i . rl
: 7 tu= = An® Calibration Date: Nov 02 2017 0177
1 :- K v Quantitative Teshs = Sl SN Calibration Equipment: 71417402
[ ¥ | Grumaing oasinse - (1
* | Leakage Conem - Chasals - Ha Leads a3
Instanmel cerrifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed 10 assure that the product listed above meets or exceeds Insiantel
specifications
= i £ 10 %] | . 3 .
0l 7] Sl aln.: — IR Lo FREry |2 Unceraunn Instantel further certifies that the measurement instruments used during the calibration
Uik writie] Helpcaied — At T TS e J 2
o - 1o 1060 20 236 | L of this product are traceable to the National Institute of Standards and Technology, or
: Nutional Research Council of Canada, Evidence of traceability iy an file at Instantel
| x_r“[l = T and ix availuhle wpon reqiest.
- Ty e \‘:,:,.;- =T | Acwal { Average ) ] Lrrar *allrree k- li;’;::‘“""
™ Joa [ o — - The environment in which this product was calibrated is maintained within the
: operating specifications of the instrument.

[ | ©reatruins |

ST T I L .

S e l =T et Al | sl | hvarags Lrvee Lo =_Cextiin Please note that the sensor check function is intended fo check that the sensors are
} AN comnected (o the unit, installed in the proper orientation and sufficiently level to
o - T osesmy| | operate properly.  This function should not be confused with a formal calibration,
I? (ll.r.u.:lnm Trivenine Mamienance Dearription and Cammenes ==2: | which requires the sensors be checked against a reference that is traceable 1o e biown
- - Ty e Al standard. Instantel recommends that producis be returned to Instanrel or an
Lilthean L2 avthorized service and ealibration facility for annual calibration,
CulibrateAdiit f
3 " Lo
Commenis e | - \’,' Hi e )
3 O . \k (( 7 '.-'E-; 1
e Remeratromygs O Calibrated By: N =
Xiaoming Yang ‘1% }\}T
& Instanter /72
?}‘;__/':_J:...
77
B
T T
' NS A
AR
AR




Calibration Certificate

Part Number:
Description:

721A0201
MicroMate Linear Mic (2-250Hz)

Serial Number:
Calibration Date:
Calibration Equipment:

UL2550
Nov 02 2017
71437402

Instantel ceriifies 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 fraceable 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 unil, 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:

TI405201 Kev

Microphone Stand Assembly @art No. 72046001)

Explanation

The Microph Stand A by provides § d Bexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Height

« 3 Sectlons 33.25" (84.46 cm),

+ 2 Sections 22,25" (56.52 cm)

1 Section 13.257 (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

Microphone Stand Assembly Part No. 720A6001

Tools and Materlals Required

= Microphone Stand Asscmbly, Part No. 720A6001.

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

* Optional Geophane Spike, 3" (75 mm), Part No. 1100241, for short length installations.

« Rubber mallet, as required.

1 Section with optional Ground Spike - Part No. 1100241
—— -

Installation

1. Determine the required height and ble the Microphone Stand by firmly hand-
tightening the sections together. Do not use Lools, such as a pliers or vice grips, to
tighten the sections as this may damnge the threads.

2. Locate the Microphone Stand Assembly and ensure that the clip will allaw you to insert
the microphons orlenlcd lowards the cvent 1o b recorded,
3 Tirmly push the Microphone Stand Assembly into the ground using your hand, or If the ground

is 100 solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT uso o meta! hammer as it will damange the stand.
4, Instell the microphone into the clip.

2 Asssmbled Sections

3 Assembied Sections: Microphane Stand Assembly - Part No. 720A6001

Middie Extension Section - Part No. 400-720020-000 |

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

i ||

EZ Instantel

The World’'s Most Trusted Vibration Monitors

980-720008-000 Rev 01 - Prodhuct Speoiications 7 Sulject to Chenge

www,instantel.com




Equipment;
Model:
Serial No. (orID.):

Manufacturer:

Electrode Serial No.:

Condltion:
Customer:
Environment Condition:

Calibration Place:

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

N

PC CALIBRATION CENTER CO.,,LTD.

Sol Wachirethamsathit 57 Sukhumvit 101/ Bangchak Pralanong Bangkok 10260
Tel : +68(0) 2185-4333 Fax : +08(0) 21854424
website : hitp:iwww.spo-rtoom

. . . Ao,

Certificate of Calibration ==

pH METER Certificate No. 07190490 “’!'r"/,?‘\‘:}“

pH700 Issued Date: 26 August 20189 WSCTUSITYS Y2028

983068 Job No.: KCAL1911196

EUTECH Page: 10of 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

Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/ 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 St Units maintained by National Institute of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Eleclronics Institute Certificate No.

O
| - o5

0630EL18

SKC CabrationCener Co. L.

—— e —

(Mr. Piyapat Saidoung)

(Mr. Dumrong Boonsopon)

Parson in charge Authorized signatory

This certificals Is lssued the units of measurament according to the Internationn! System of Units (SF). It provides of lo

ional or national standard

or other rocognizod national standerd laborstories,

The y stated is the which s obtalned fram the standard uncertainty muttiplied by the coveraga factor (k=2) to provide a level of
«of 96%. itis. in with the Quida to Expreasion of | inty in Me (QUM)
These results may be affacted by devi peci The results relats only to the ltems tested, calibrated or sampled. The report ahall not ba reproducod

axcept in full without approval of SPC Callbration Conter Co., Lid

$PCC-FM-C07-06: 01 Aug 2019

Calibration Results:

C CALIBRATION CENTER CO.,LTD.

4 S0l Wachirathamsathit 57 Sukhunmit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +68(0) 21864333 Fax : +66(0) 21854424
wabehe : hitp:/www.spc-t.com

Certificate No. : C07190490 Page 2of 4

pH Scale
Input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mV)

(mv) {mv) Error {mv) {pH)

414,12 414 -0.12 Q.02 0.58 2.00

354.96 355 0.04 1.02 0.58 2.00

295.80 296 . 0.20 2__03 . 0.58 2.00

236.64 237 0.36 3.01 0.58 2._09

177.48 177.5 0.02 B 4_.01 B 0.065 2.00

118.32 118.3 -0.02 5.01 0.065 2.00

69.16 59.2 0.04 6.00 0.065 200

0.90 _0.0 0.00 7.00 0.065 2.00

-69.16 -59.2 -0.04 8.00 - 0.065 2.00
-118.32 ) -1‘!_8_.4 -0.08 8.99 0.065 L 2.00
-177.48 -177.6 -0.12 9.99 0.065 2.00 N
-236.64 -237 -0.36 ) 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-364.96 -355 -0.04 12.98 0.58 2,00 __|
-414.12 -414 0.12 13.97 0.58 2,00

SPCC-FM-C07-06: 01 Aug 20118
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CALIBRATION CENTER CO.,LTD.

34 Sol Wachinehamsathit 67 Sukhumvit 101/1 Bangchek Prekanong Bangkok 10260
Tel : +66(0) 21854333 Fax : +86(0) 21854424

| .
%Cﬂlipmﬂop

e —

SPC CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhumvit 101/4 Bangchak Prakanong Bengkok 10260
Tel: +66(0) 21854333 Fax : +86(0) 21854424
webehe : hitpuAvwaw.spc-t.com

Page 4 of 4

Certificate No. : C07190480

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 (mVipH),  97.22%

weballs : hiip:Awww.spo-fLcom
Certificate No. : C07190480 Page 3of 4
Eilectrode Test Results*
The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH selectrode; 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
Diftersnce (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4,004 4.01_ 1 0.008 0.0076 2.00
7.001 7.00 -0.001 o __(_).0077 - _2.00
10.011 9,95 -0.061 0,0080 2.00

The zero point of the pH elactrode; 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 L 0.0076 309
7.001 7.00 -0.001 0.0077 B 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.

SPCC-FM-C07-08: 01 Aug 2019

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

The End of Certificate

BPCC-MM-C07-0G: 01 Aug 2019




C CALIBRATION CENTER CO.,,LTD.

4 Sol Wachirathamsathit 57 Suidumvit 101/1 Bangehak Prakanong Banghok 10260
Tel: +86(0) 21664333 Fax : +66(0) 21854424

wabslte : iipJ/www spc-t.oom
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Certificate of Calibration &=
Equipment: Digital Thermometer Cerilicate Mo.: C15180293 < ,-TF-‘Q.\\@""
LT IR
Model: pH 700 Issued Date: 23 August 2019 s Uy
Serial No.{or ID) 983068 Job No.: KCAL1811195
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 Thalland.

Environment Condition:Temperature: 22 °C t 30°C
Humidity: §0 %RH + 15.0 %RH
Voltage: 230 VAC t 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

—— e n‘n'-‘-'-=

(Mr. Tweewong Thaithiang) (Mr. Udon Srichana)
Person in charge Autharized signatory
This centificate Is issusd tho units of measwemanl according to the International System of Unita (S1). It provides bility of to
or natianal standard or other recognized national atandard laboralories.
The tainty stated (s the inty which Is obtalnad from the standard « i bythe Qe factor (k=2)
10 provide & level of confidance of approxi ly 85%. Itis ined in wilh the Guide to ion of U inty in {GUM).

Thesa results may ba affected by deviations from spacifisd canditions. The rosults ralate only to tha kems testod, callbrated or ssmpled. The report shalf not
ba reproduced excopt In full without approval of SPC Celibralion Canter Ca.,, Ltd.

Calibration Results:

Without Adjustment

Sensor Type: Thermistor

CALIBRATION CENTER CO,,LTD.

Wachirathamsathit 57 Sukhumvk 101/ Bangchek Prakenong Banglak 10260

Tol : +66(0) 2185-4333 Fax : +06(0) 2185-4424

webehs : hitp/Avwawv.spe-t.com

Certficate No.: C15190293

Page: 20f 2

Channel: -

Dlametar (mm):3 Length (mm). 112 Immarsion (mm): 110
Desired Temp.(°C) STD. Reading (“C) UUC. Reading (°C) |Comection of UUC (°C}| Uncertainty (* °C)
25.0 25.006 25.1 -0.094 0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019




Equipment:
Modsl:
Serlal No.{or ID):

Manufacturer:
Condition:
Shelves(pc.):

Customer:

Environment Caondition:

Calibration Place:

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

[A2)

o 9 Caltation Centr o, L

CALIBRATION CENTER CO.,LTD.

14 Sof Wachimthamsathit 57 Sukhumvi 101/ Bangchak Pralenong Banglok 10260
Tel : +88(0) 2185-4333 Fax : +66(0) 21854424
webskts : hitpriwww.spo-toom

P

Certificate of Calibration =
Oven Certificate No.: C31191681 .‘zf‘,l?l:»: ‘ ¥
UF 110 Issued Date: 27 August 2019 i L
B418.1125 (MEC-LABO5) Job No.: KCAL1911201
Memmert Page: 10f 5
In Conditian Ventilation Valve: Cloged

2

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: 66 % 28 %RH
Voltage: 226 3.7 VAC

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

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

Inhouse method, SPCC-WI-18, base on TLAS-G20

This certificats is traceabls to the S| Units maintained by National Institute of Metrology

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

(Mr. Nattapat Rungrueang)

Person in charge

This certificale is issued the units of

W N T
(Mr.Udon Srichana)
Authorized signatory

or nationgl

g tothe System of Units (S1) ity of to

stancard or other recognized nalional slandard laboratories,

The uncertamly staled is lhe uncertainty which I3 oblained from the standard ge factor (k=2) to provide a
level of of ly 95%. kis with the Guide to Expraasion of Uncertainty In Msasurement (GUM),
Thesa reauits may be affected by from specified The resulla relate only to the itema tested, calibrated or sampied. The report shall nat be

reproducad axcepl In full without approval of SPC Calibration Center Co,, Ltd.

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

4 Sol Wachirathamsathit 67 Sukhumvit 101/1 Bangohak Prakanong Banglok 10260
Tel : +066(0) 21854333 Fax: +66(0) 21854424
weballs ; hito:/www.spc-t.com

Caertificate No.:.  C31191681 Page 20of5
o2 #49
Comnng e
= 0
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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=15 (cm)
Standard Locations (45, #6, #7, #8): w=6 (cm) d=5 {cm) h=5 (cm)
#9: Geometric center of the chamber
Position of Std #1 H2 #3 #a4 #5 #6 #7 #8 79
Channel of Logger 1 2 3 4 5 8 7 a S

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 temperaturs at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogensity 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.

SPCC-FM-C31-03: 01 Aug 2019




C CALIBRATION CENTER CO,,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 21854333 Fax: +668(0) 2186-4424

websle ; hitp/Awww.spc-t.com
Ceortificate No.:  C31191681 Page 30of5
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: w3 ®4: #6  #6:  W7: H#B: HO:

104.0 104.0 103.47 103.59 104.46 10364 103.93 103.48 10249 103.09 103.84
After adjustment

Measurament Temparaturg 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
H#7 84.10 -0.90 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.19 0.39

Temparaturg Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) ("C) (°C) #1 W2 | H3 | w4 | #5 #6 | #7 | 48 #9 (x*C)*
85.0 85.0 85.0 84.96 | 85,02 | 85.65 | 85.03 | 85.26 | 84.93 | B4.10 | B4.62 | 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 uncertainly of the each position

SPCG-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO,,LTD.

ol Wachirathamsalhit 57 Sukhumt 101/t Bangchak Pralanong Bangiok 10260
Tel : +668(0) 21864333 Fax : +88(0) 21064424
webslie : hittp/fwww.spc-iLoom

Certificate No.: C31191681 Page 4of5

After adjustment (Cont.)

Measurement Temparature at Spraad Locations, indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC. Uncertainty
Locations Temperature

(°C (C) °C)
#1 103.99 -0.01 0.71
H2 104.11 0.1 0.74
#3 105.00 1.00 0.77
#4 104.09 0.09 0.66
#5 104.50 0.50 0.75
HB 103.96 -0.04 0.66
#7 102.91 -1.09 0.67
H8 103.59 -0.41 0.66
#9 104.16 0.16 0.74

Tamparatura Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
C) (C) CCy | #1 | a2 | w3 i owa | s | w6 | w7 | w8 | we (£°Cy
104.0 104.0 104.0 |103.99[104.11 |105.00 ' 104.09 [104.50 [103.96 [ 102.91103.59 [104.16 0.77
Chamber Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
°C) rc °C) (°C)
104.0 1.46 0.565 3.11

Note: * Maximum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019




. PC CALIBRATION CENTER CO.,LTD. '—“L_ SPC CALIBRATION CENTER CO.,LTD.
%Caﬂbmthn 57 Sukhumwit 10171 Bangchak Prakanong Banglok 10260 %Cahbratlon 1194 Sol Wachirathamsathit 57 Sukhumvit 10141 Bangchak Prakanong Banglok 10260
Tet : +668(0) 2185-4333 Fad : +66(0) 2186-4424 ; Tel: +66(0) 21854333 Fax: +66{0) 2186~4424
webslls : hilp./www spc-tcom website : hitpsiwww.spe-iLoom
Certificate No.:  C31191681 Page 50f5 C el'tlﬁ Cate Of C alibration e X
After adjustment (Cont.) ) ilae=mra
Equipment: Water Bath Certificate No.: 13190243
Measurement Temparature at Spread Locations, Ihdigating of Unit Under Calibration: 180.0 °C T
Model: WNB 22 Issued Date: 23 August 2019 WSC-TISETIS 17025
Measured . . [
Carrection of UUC Uncertainty Serlal No. (or ID.): L512,1477 (MEC-LAB09)  Job No.: KCAL1911192
Locations Temperature Manufacturer: Memmert Page: 10f 3
(<) £e (£70) Condition: In Condition
il 179.90 -0.10 0.78 Forced Circulation:  None
#H2 180.23 0.23 0.77
#3 181.78 1.78 0.78 Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
#4 179.68 -0.32 075 2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
#S 180.72 0.72 0.77 Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
#6 179.56 044 0.74 Thanyaburi, Pathum Thani 12130 Thailand.
H7 177.97 -2.03 0.75 Environment Condition: Temperature: 31 + 07 °C
#8 179.00 -1.00 0.77 Humidity: 59 t 22 %RH
#9 180.45 0.46 0.77 Voitage: 229 + 08 VAC
R Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( 4u 4
Temperature Distribution
Desired | Setling |Indicating Measured Temperature at Spread Locations (°C) Uncertainty 2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
) °c) ) #1 ¥ | #3 we | #5 | w6 | w7 | w8 | #9 (&°C)* Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
180.0 180.0 180.0 [179.90|180.23|181.78 | 179,68 | 180.72|179.56| 177.97 | 179.00 | 180.46 0.78 Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By; Mr. Ampol Srisumphan
alibration Date:
Chamber Characterization Calibratio 22 August 2019
The Method used: -WI- -
Indicating Measured Uniformity Measured Stability Overall Variatian N In house method, SPCC-WI-17, base on ASTM E715-80
¢C) ¢0) (£°C) ¢C) Tracaability: This cerlificate is traceable to the SI Unlts maintained by National Institute of Metrology
180.0 266 0.34 4.43 (NIMT), Thalland through SPC Calibration Center Co., Ltd. Certificate No. 10130016
Note: * Maximum uncertainty of the each position e
-—AL { é'r él -
" A /
Sowe ol 27guntid m f_j{l_&_,lﬂ, =
AW M
The End of Certificate (Mr. Ampol Srisumphan) M.
Person in charge Authorized signatory
This certificate is lssued the units of 0 to e Systemn of Unila (S!). § provid, of to or
nalional siandard or other recognized national standord laboralories.
The stalnd Is the which is oblained from the stsndard bythe ge factor (k=2) bo provide a
level of of Y 95%. Ris In with the Guide to ] yin (GUM),
Thess results may be aftected by fro ified Tha results relate only o the lmme fested, celibrted or sampled. The report shall not be
reproduced excapt in fil without approvel of SPC Callbration Centar Co., Lid
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QR Catbrato

- SPC CALIBRATION CENTER CO,,LTD.

1184 Sol Wachirathamsathit 57 Sukhurmvit 101/1 Bangehak Prakanong Banghok 10260
Tel : +66(0) 2186-4333 Fax: +66(0) 2185-4424
webshs : hittp/Mww.spc-t.oom

Cortificate No.:  C13190243 Page: 20of 3

F

I

Standard Installation Locations

Midway between the diffuser plate and the water surface

Insidebath W= 36 (cm) D= 32 (cm) H= 24 {cm) Volume = 28 (Liters)
Standard Localions #1; W= 5 (em) d= § (cm)
Standard Locatlons #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 Locatlons #5: Center of any probes. (#1 - #4)
Positlon of Std #1 #2 #3 #4 #5
Channel of Logger 1 2 3 4 5

Definitions

Indicating Temperalure: The average reading of indicating device which forms the integral part of the bath.
Measursd 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 observalion time as
posslble to dstermine the temperature pattemn or homogeneity with the bath at steady-state. The reference

probae is preferably located in the geometric center of the bath,

Measured Stability: The one-hall of greatest maximum difference of measured temperatures at any one probs.

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

SPCC-FM-C13-06: 01 Aug 2019

. SPC CALIBRATION CENTER CO.,LTD.

1194 Sol Wachirsthamaathit 57 Sukhsmvit 101/ Bangchak Praleanong Banglok 10260
Tel : +66(0) 2186-4333 Fax : +86(0) 2185-4424
webale ; hitp:/www.spo-t.oom

Certificate No.: C13180243 Page: 3of 3

Calibration Resuits:

Without adjustment
Measurement Temparature at Spread Locations, Indicating of Unit Under Callbretion: 85.0 °C

Locations Measured Temperature (°C)| Correction of UUC. (*C) Uncertainty (+ °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 86.10 0.10 0.38

Temperatura Distribution

Deslred | Setting Indicating Measured Temperature at Spread Locations (°C) Uncertainty
("C) (°C) (°C) #1 w2 #3 #4 #5 (£ °C)*
85.0 85.0 86.0 84.76 85.24 85.01 84.93 85.10 0.44

Beth Characterization
Indicating Measured Uniformity Measured Stabillity Overall Varlation
(°C) (*C) (£°C) (°C)
85.0 0.43 0.17 0.78

Note: * Maximum uncertainty of the each position

The End of Certificate

SPCC-FM-C13-06: 01 Aup 2019




CALIBRATION CENTER CO.,,LTD.

: Sal Wachimthamsathit 57 Suldwmvit 101/1 Bangchak Prakanong Bangkok 102600
Tel : +68(0) 2186-4333 Fax ; +86(0) 21854424

webele : Mip:/Aaww.spc-t.oom
Certificate of Calibration s ~>:/ a
Equipment: Balance Certificate No.:  C01193059 ‘ \a
Model: AZ214 Issued Date: 28 August 2019 e W Yats
Serial No. (or (D.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitkiong 1, Rangsit-Nakhon Nayok Rd,
Sai. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH * 4.7 %RH

MINE ENGINEERING CONSULTANT CO.,LTD. (fu 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

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

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
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,

€02182572

—‘L

S it O o,

e —

A

(Mr. Piyapong Sornkaew)

Rugpode

(Mr. Rungrod Jenkiltrakulchai)

Person in charge Authorized signatory
This certificato Ja issued the units of g to the System of Units (81}, it providas tr bility of toi ional or nalional
standsrd or olher recognized nalional slandsid laboratorles.
The Y Stoted Is lhe L which s obtalned fram the standard inty i bythe Qa faclor (k=2) lo provids 4 lavet of

eonfidance of approximately 95%. It 13 determinad in accordance with the Gulds to Expression of Uncartainty in Measurement {GUM).
These results may be affecisd by deviations from spectfisd condiiions, The rosults relate only to Lhe itema testad, calibrated or sampled. Tha report shall nat be repduced
except in full wilhout approval of SPC Callbration Canlar Co., Ltd.

SPCC-FM-CD1-06: 01 Aug 2019

CALIBRATION CENTER CO,,LTD.

34 Soi Wachirathamsaihit 67 Sukhumvit 101/1 Bangohak Prakanong Banghok 10260
Tel: "‘86(0) 2185-4333 Fax: 4‘06(0) 2185-4424
webusle : hitp:/Awww.spe-toom

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 zoro reference.

Nominal Test Value 50 (g)

Reference Paints (g)

A B C D E

s -0.0001 -0.0001 0.0000 0.0000

Repeatability: Determination of the standard deviation of waighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation

20 0.00004
200 0.00005

Departure of indlcalion from nominal value., Readability  .0001 (a)

Nominal Value | Conventional Mass Displayed Vatue Correction of Balance| Uncertainty .
(@ (@) (@ (g) (@)
0.001 0.00100 0.0010 0.0000 000010 | 203
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 01000 0.0000 0.00010 2.03
. 1.00000 1.0000 0.0000 0.00010 2.03
— 5 i 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

SPCC-FM-C01-06: 01 Aug 2019




| .

After Adjustment

CALIBRATION CENTER CO,,LTD.

| Sol Wachirathamsaithit 57 Sukdwamvit 10141 Bangrhek Prakanong Bangiok 10260

Tel : +86{0) 21854333 Fa ; +66(0) 21864424
webele : hip/Avww.spo-t.com

Cert

ificate No..  C01193059 Page: 3of 3

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

Nominal Test Value 50 {a)
Bl Reference Points {g)
O0)
A B C D E
i | 0.0001 | 0.0000 | -0.0001 | 0.0000
Repeatabillty: Determination of the standard deviation of weighing balance., Readabllity 0.0001 (g)
Nominal test value (g) Standard Daviation
20 0.00005
200 0.00005
Departure of indication from nominal value., Readabllity — 0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty «
(@ (9) (9) (9 (9)
0.001 0.00100 0.0010 0.0000 0.00010 203 |
| 001 0.01000 0.0100 00006 | 000010 | 203
0.1 0.10000 0.1000 0.0000 0.00010 203
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 49.99897 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
200 199.908987 199.9999 0.0000 0.00028 | 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019

>PC CALIBRATION CENTER CO,,LTD.

34 Sol Wachirathamsathit 57 Sukhumvit 10141 Bangchak Prakanong Banglaok 10260
Tel : +66(0) 21854333 Fax : +66(0) 2185-4424

webshe : hitpiiwww.spe-rtoom
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A
Certificate of Calibration =
Equipment; Balance Certificate No.:  C01193060 Yf.::f-f,:\\“;“‘-‘?
et ™
Model: AB204-$ Issued Date: 26 August 2019 b oo ]
Serial No. (or ID.): 1123163290 (MEC-LABO2) Joo No.: KCAL1911191
Manufacturer: Mettler Toledo Page: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

25 °C t 07°C

¥ 47 %RH

Environment Condition: Temperature
Humidity 57 %RH

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

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

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

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019
In house method, SPCC-WI-47, base on UKAS Lab 14

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability: This certificate is traceable 1o the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572

(Mr, Piyapong Sornkaew) (Mr.Rungrod Jenkittrakulchai)

Person in charge Authorized signatory
This cartificate is issuad the units of ing to the Systemof Unlts (S1). Il provides ility of tai or national
standard or other recognizad natianal slandard laboratorias,
The staled Is the 'y which is oblained from the standard J by the faclor (k=2) to provide » lavel of
of. 95%. Ris i In with tha Guide 1o ion of Uncertainty In {GUM),

Thasa results may be altected by from specitied

axcept in kill withoul approval of SPC Calibealion Center Ca, Lid,

The results relate only to the itams lasied, calibrated or samplad, The repart shall not be repraduced

SPCC-FM-C01-06: 01 Aug 2019
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CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhumvit 101/1 Bangehek Prskanong Bangkok 10260
Tel : +66(0) 21654339 Fax : +86(0) 21654424
wabslle : hitp/Avww.spe-it.com

Certificate No.:  C01193060 Page: 20f 3

Calibration Results:
Before Adjustment

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

CALIBRATION CENTER CO,,LTD.

4 Soi Wachinthamsathit 57 Sukhwmvit 101/ Bangchak Prakanong Banglok 10260
- Tel : +66(0) 21864333 Fax : +86(0) 2165-4424
webslte : hitp/Avww.spo-il.com
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Certificate No.:  C01193060 Page:

After Adjustment

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

Nominal Test Value 50 (9)
Refsrence Points (g)
A B C D E
-0.0001 0.0001 0.0000 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Raadzbility 0.0001 (g)
Nominal test value (g) Standard Devlation
20 0.00004
200 0,00004
Departure of indicatlon from nominal value., Readability ~ 0.0001 {g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty ‘
(9) (@) (9) (@) (a)
__0.001 0.00100 0.0010 0.0000 0.00010 2.02
001 _0.01000 0.0100 0.0000 000010 | 202
0.1 0.10000 0.1000 0.0000 1000010 2.02
1 1.00000 1.0000 0.0000 0.00010 2.02
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 49.99997 49.9992 0.0008 0.00012 2.01
100 99.99999 99.9990 0.0010 0.00017 2.00
150 149.99996 149.9985 0.0015 0.00023 2.00
L 200 199.99987 199,9980 0.0019 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019

"

Nominal Test Value

S0 @

3)

Reference Points (g)

-ll"':‘_l 'aij )
A B [ D E
- - 0.0000 0.0000 0.0000 0.0000
Repeatability: Determination of the standard deviation of waighing balance., Readability 0.0001 (@)
Nominal lest value (g} Standard Daviation
- 20 0.00004
200 0.00005
Departure of indication from nominal value., Readability  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balanca| Uncertainty .
(@) (@) (@ () (9)
0.001 0.00100 0.0010 0.0000 0.00010 2.03
Q.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
S5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2,02
50 49.99997 50.0000 0.0000 0.00012 2.01
100 98.99999 100.0000 0.0000 0.00017 2.00
| 150 149.99996 150.0000 0.0000 0.00023 2.00
200 199.99987 | 200.0000 -0.0001 0.00029 2.00

The End of Certificate
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Certificate of Calibration 3=
Equipment: SPECTROPHOTOMETER  Certificate No.: 06190376 'f,}cf-_‘,?:\\‘*:\;
Model: 732C Issued Date: 27 August 2018 wgg’
Serial No. (or ID.): 2C41301043 (MEC-LAB11) Job No.: KCAL1911198
Manufacturer: KWF Page: 10of 3
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 245 °C * 00 °C
Humidity 502  %RH * 0.4  %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr.Nattapat Rungrueang
Calibration Date: 22 August 2019
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technoloay (NIST) throuah Starna Scientific Limited.
The standard for Wavelength Certificale No, 72569 and 72568

The standard for Photomatic Certlficate No. 72571

| - O

oo SKC Calbtion Qo 0,
W B e
(Mr. Naltapat Rungrueang) (Mr. Dumrong Boonsopon)
Person in charge Authaorized signatory
Thes cerlificaie is issued the units of ing to 1he i ional Syskem af Unils (SI). It provides ility of o or ngtional standard or

ather recognized national atendard laboratories.

The measursment uncertainty statad is the sxpanded uncarginty which Is oblairied from the atandard hd by the go factor (k=2) bb provide a levol of
of ly 95%. Rtis in with the Gulde to Exprassion of Uncertainty in Measuremant (GUM}
Thase nusults may be affecied by from specified The resuits relate only to the items tasted, calibrated or sampled. The report shall not be reproduced axcept

In fulf without approval of SPC Calibration Canter Co. Ud.

PC CALIBRATION CENTER CO.,LTD.

§ Sl Wachirathamsathit 57 Suidwnnit 101/1 Bangchak Prakanong Banglok 10260

Tel : +86(0) 2185-4338 Fax : +86(0) 2185-4424

webelie : hitp:/www.spe-it.com

Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spactral 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)
Wavelengih 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
0.5302 0.531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 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

SPCC-FM-C08-08: 01 Aug 2019
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Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelangth 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

SPCC-FM-C06-08: 01 Aug 2019
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For the Better

Preventive Maintenance Repor

Company Name: van. laslidudutedemnoudananuy

Instrument Location: e.dszmided e.feygyd Jyumnd

Instrument Serial No.: 079518071903

Date: 30-May-2019
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ICP-OES/Avio200 Preventive Maintenance (PM)

] Company Name: wan ldudwlodonoudeunml
Address
nalmwmified o 1 il
jonf: n i a8y thypum
Serlel Number: 079518071903 PM Number: 12
Qustomer Name 1179518071903 el
(i applicable): b ol |
Service Engineer - ; Service Order o noocnoc
P Thanawat Tirakotai i
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
[DO-MMM-YYYY) {DO-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours |
]
Part Number Release Publication Date ' )
|
09370140 Rev.4 B January 2018 | PerkinSiraar
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 sarvice should only be performed by a tralned
representative of PerkinEimer.

The customer should save thelr 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 analysls or callbration, including a current back-up of system software and/or
duta flles. The complsted 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 Informatlon

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 PeridnEhmer, 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 PerkinEimer, Inc. or its subsidiaries that are depicted herein are the
property of thelr respective owners.

Except #3 specifically sat forth In its terms and conditions of sale, PerkinEimer makes no Warranty of
ony kind with regard to this document, mcluding, but not Emited to, the implied warranties of
merchantabllity and fitness for & particular puspose.
PerkinElmer shall not be liable for incidental or lal d
or use of this document.

In connection with the fumnishing

I [CP-OES/Avio20{) Preventive Maintenance (PM)
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Component List

Component / Speclfic Model Serial # Configuration Notes
i._ —= e e —
Parts Lists
Parts Included with the PM
| Part Number ]
" Description Quanti
| (if applicable) P ‘] Y
09995098 Air Filter-Spectrometer ' Clean
N077520 Air Filter-RF Generator [ Clean
09992731 Axial Window | Clean
B0810377 Radial Window | Clean
NO770438 O-ring kit, injector support adapter [ Ckeck
N0780437 O-ring kt, torch | Check

Additional Reagents and Standards Required for PM

- e —
Part Number Description Quantity Batch/Lot# | Explration Date:
(if applicable) MM/}
Multi-Element Standard
-30WGX Apr-2020
NOBSIS79 | (N06S-1579 diluted 10X) ! Z3owex Pr
Instrument Calibration-4
5-97MKY1 Dec-2019
N9300221 {N9300221 diluted 100X) 1 e

I ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 ufS_I




Procedure Checklist
Use (v } to check off those steps In the checkllst that have been completed.

1. General:

¥ Ask customer about unit's performance since Jast visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
2 15 the instrument operational?

2. Mechanical:

& Inspect and clean all fans and filters.
i tnspect and replace torch components and necessary.

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

& Inspect the peristaltic pump for proper operation.
) Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
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 I 65psig ) |
Water 35 35psi

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

B Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function,

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

71 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.

l 1CP-OES/Avio200 Preventive Maintenunce {PM) Page 3 ot'h [

3. Electrical:

['4] 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:
71 Check the RF generator status screens.
) Check the function of all interlocks.

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

4, Optical:

1 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 probiems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [Yes ZINo

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

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

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

7 Check the shutter home sensor position.

1 check prism/electronics temperature serisor readback values from the DCM. It is nermal for
these readings to be shown in red. A typical prism temperature is approximately 29,5 degree C.
A typical electronics temperature is approximately 35 degree C.

¥ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outslde of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

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

1 Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: Yes ZiNo
Radial Window Replaced: OYes ZiNo

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

5.1 Spectral Resolution:

) Measure the spectrameters ability to separate two adJacent wavelengths.
Parameter Specification Test Result Pass/Fall

; As 1-.93.696 - Resolution £0.0C9 0.007 Passed

| Ni231.604 - Resolution 0,011 0.008 Passed

| Ni341.476 - Resolution <0.015 0.012 Passed

] Ba 455,403 - Rexolution <0.020 0.017 Passed

|| 1CP-OES/Avio200 Preventive Mainternce (PM) Pagcdofe |




5.2 Precision:
) Test for reproducibility of a set of measurement.
Parameter Specification Test Result Pass/Fall
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 2B0.856 %RSD < 1% 0.38 Pagsed
Mg 285.207 %RSD<1% 031 Pasased
Ba 455.403 %RSD < 1% 0.57 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:
Method “MnBEC” For Samples “1B (2%HNO3)” and “IS {NO6§9-1579/10)", record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Additional Comments

Additlonal Comments Regarding the PM

Element Mode Cone. B Is
Mn 257.610 Radial 1,000 gpb 52242 445356.8
Mn 257.610 Axlal 1,000 pob 14670.5 1167676.0
Mn 257.610 1B*Cone. 1$-18 BEC Spec Pass/Fall
Radlal 5224200 440132.6 11.86 <30 PPB Passed
Axlal 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

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

Review

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

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

Review of Preventive Maintenance;

Authorized PerkinElmer Representative: . Date:
WOUNR  Aawtic 30-May-2019
{DD-MMM-YYYY)

Authorlzed Customer Representative: Date:
L (- 30-May-2019

| (DD-MMM-YYYY)

I_ 1CP-OES/Avio200 Preventive Maintenance (PM) Puge 3 of 6 I
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestlon, nductively 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 I Digestion, Inductively Coupled Plasma Method
7 Free Chlorine todometric Method
8 Hexavalent Chromium Filtration, Colormetric 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 Etectrometric Method
15 | Selenium Digestion, inductively Coupled Plasma Method
16 | Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Drled 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 |
iansaiedy

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