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MINE EMGINEEFING COMGULTANT CO_LTD.

ANALYSIS REPORT

Cata Provided by Custormer
' o - . u o
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Data Frovided by Laboratory
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Testing 2%
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~ RECALIBRATION

TISCH )
| ‘ ) February 11, 2023

Environmental

Calibration Certification Information
Cal, Date: February 11, 2022 roctsmeter 5/: [N Ta; 294 Y
Operator:  Jim Tisch Pa; T42.7 i Hg
Calibration Mode! #: [N caibeator s/n: N0
Val. Init Vol. Final AT ATirme AR AH
Run {m3} {m3} {m3] {rrin) {mm I-Iﬂ fin H20)
L 1 2 1 14120 3.2 2.00
] 3 4 1 1.0030 G4 4.00
3 5 3 1 [EEHT] B0 5.00
4 i B 1 (.B540 .9 5.50]
5 ] 10 1 07070 12 & 8.00]
[ata Tabulation
ik st \" ﬂ‘Hl: F!sh j": %L} aa 1|I nH;: Ta/Pa }
() {m-axis) {y-anis] Va [a-amis) (y=axish
(9863 0.6985 14075 10,2857 0.ha52 08858
0.0B20 0.9791 1.9405 0.9914] 09884 1.2583
09799 1.0974 2.2255 0,58592 1.1028 14069
09787 1.3460 1.3341 0, 38804 1 15654 1.4755
(3.9735 13765 1.8150 0.5828 1.3501 17796
m= 2,073590 m= 1.29864
QsTD = 0.04082 QA b= -0.02581
= 100000 = 1.00000
Calculations
Vstd=[aVal{{Pa-AP)/Pitd)(TetdTa) va=[/valliPa-AP)Pa)
Ostd= |vstd/ATime Qaa|va/ATime
For subsequent fiow rate calculations:
= _TE'L} = .
Qstd= 1/m (g:jxm(ﬁa-}[: sl | | g Qa= ym| | ﬁﬂf TafPa) |-t
Standard Conditons
Tstd: 298,15 =y RECALIBRATION
Peid: FE0 mm Hg
Key L5 EPA recommends annuzl recalibration per 1398
BH: cabbrator manometer reading [in Hai) 40 Code of Federal Regulations Part 50 10 51,
AP: rootsmeter manometer freading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absalute temperature ("K) Determination of Suspended Particulate Matter in
Pa actuga! barometric pressure [mm Hg) the Atmeosphere, 9.2.17, page 30
b intercept
|m: slope
ch Environmental, Inc, wnar. |- coin
5 Sowth Mizmi Svenue TOLL FREE: BT ¥)263-7H10

lage of Cleves, OH 45002 FAX: (513)467-9009
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MINE ENGINEERING CONSLILTANT CDLLTH,

Analyzer

20118 Tsomsansl A Sfennns |
BRSNS 340 e
eyl Fordkpend 12130
P e Performance Report
Instrumaent of Status
Mama 0, SOND, Analyser Brand  Thammo
No. 0 Na 1/ 50, N 1/ NEy N, | model [N
Dwte of Callbration 3 laniary 2023 Seaial, Mo
Dfiurtar Mame Tenabyie 300
Gererator Alr AP| MEIDEL 1oL
Standard Gas Detalls
Carnponint Concentration {ppmi Cylindiar Mo, Expired Date
[Carbon Moniodce (C0) g4 DRt 150 B-furg 28
[Pitrogen Dk i) 3040 DE36I07 P-4
INitric Coicka (H03 Ey SEE10068 13- Jury-24.
Sulfu Dicstide (S00) 504 [am 1 56 25-Jul-23
Calibration Status
Before Catibrate Rasult
Rafarence Gas Gas Analyrer Reading Difference
Cormponent Uit Zero Span e Zpam Fero Span Criteria
Yalue Yh Wailuie Sh
co pn (LG E0L00 140 B3.00 140 1.25 3,00 375 |[+50%al ST
MO, [ a0 3000 {50 047 .50 47 BE7 223 |42.5%al STD
NO [ Q.40 000 150 .68 -1.40 50} D6E 237 |42 5ol STD
50, PR 000 50,00 150 143,00 -1.50 300 100 200 |£2.5%0f STD
After Calibrate Result
Refarence Gas Gaz Analyzer Raading Ceffergnice
Compaonent Unit ferg Span Zerg Span ZEmg Span Criteria
Value % vatue )
o pm (10 80.00 0.5 8211 050 063 Tt 240 [45.0%cF STD
W, pam 0.0 A00 160 s WR =130 333 029 097 |42.5%af STO
ho pom (00 30,00 oA .57 .50 46T .57 190 |42.5%c STO
501, pom (] 50,00 1.00 51,74 L0 Zm 41,74 1488 |+2.5%af STD
p— T

[y Chonnikan Mambubphal

i Kittiphid Plongkesswd

Darte &= Jan -4ay

3 ~Jan- IcBs




uddn Tl 1Buiadese rousamoun tio

MINE EMGINEERING COMSLLTANT S0, LTD

2116 frecrmsmead] 66 folmnaoa 1
HORESE- LU  B4 Pros eansre]
O S e 12130
Fatar © 00842255, 0P -DE4 TS
Fisma 020842955 Ao 00

Analyzer

Performance Report

Imstrument of Status

Harrep C0, 30, W0y Aretyaer Arand Thirmiz

Mo, O M 2 50, Mo 20 O, N, 2 Ivieial

Date of Calibration 3 taryary 2033 Sarial Na

Dilubor Mame Tanabyte 250

Ganssator i AFI NEDCEL POL

Handard Gas Details

CormponaEnt Concantration {pren) Cylindiar Mo. Expired Dato

Carbon Meencelgle (£01) 81,0 L3811 E30 Sofum-2d

Irﬁung;-n Dicndcie (400 x4 Da3sI07 2t hun-2

INitric Creicie () 3040 SCEI0060 13 Jur-24

Sulfur Disicde (S0L) S0 D36 158 25 Jul-33

Calibration Status
Bofore Calitrate Rasult
Reference Gas (Gan Amatyzer Reading Differance
Cormpanent Linit farn tpan Lary SR a1 LSpan Criteria
Walig B Vil i

Lol ppm L 8,00 L5 H1.6% 050 (LS 141 201|250 5TD

R ppm 0.00 3000 1.0 oS =LiME 433 45 BAT |23 Aef STD

MY o U0 S0.00 1.5 2851 -1.50 -5.00 045 LAY |+2.5%cf 5TD

50y pom DLCD 5000 200 S147 -2 -1.00 -107 -2 18 2250 ETD

After Callbrabe Result

Feferenie Gas faas Analyzer Reading DiFfer s
Component Linit LRy Snatn Faro Span Lero Span L riberis
Value O "Walw= %

o M 0g AR [T BE01 (50 {43 =101 -l jebi0al 5T0
iHD, PR .00 Ynd Lils T3 -1.00 -3.33 27 LI vl Sl 570
rHﬂ =] G306 000 L1580 30T -1.50 -5 M 07T 80 fr2 5ol 5TD

50 PR 00 5000 100 50,68 1,00 2100 054 -1.32 |2 SHaf 5T0

Callbrated by

iz, Chonndkan Hamiouibpibal

L doyif, -5

[ Mr, Kittiphid Plonskaew)

o N

S=Jon ~ Jopg
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THAILAND INSTITUTE OF SCIENTIIC AND TECHNOLOGICAL RESEARCH MISTR)
Mechanical Enginesring Standards Laboratory 5ol 1, Bangpoo industrial Estate, Muang, Samsstprakan 14280, Thailand.

Request No.23-66/0021-02 MTC.No,23-66/0021-02
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL DC-LITE FLOWMETER
Manufacturer | Bios Intermational Corporation, LISA
Serial No.: BE48
Mode| : DCL-ML

Scabe range ; S0 mi/min to 2 /min

Subdivision : 0.1 mi/min
Submitted by : MINE CONSULTANT CO..LTD.

Received date ! & January 2023 Condition of measured item : Normal

Calibration date : 14 January 2023
Standard : Sndesd

RTD Tremmomeler

|MoioxPressure Transduces UpStream

Pritrusry Flows Cafibrator S8 117982

Ref, 2013265010600036002
Issued Date 14 January 2023

Th results selals only to-the derm bestec/ealibented or value sisgnad

Al Taing The R Ceviirabe and publcy of e sesults esce in full ae pahidied unkess witten permision & otamed from the govemo of TSTR

FRLBL MITC OO0 R, 9

Head Cffice ficeLaboratory Diffica

15 W 3 Tarnbon KRlore Ha. Arphoe BRong Luang, wal 10, Banggand ndusinal Shleee, Subfiurmal Road 155 P nahormorten Foad. Crafichak, Bk [HHE]
Changast Fathumshani | 2130 Thaland fmphae Muang, Chanpwet Sarrurpision 10280 Thalmd  Thoslarsd

Tel (R0 F5TT S0KH) Teed R 0 232Y 1672 &0 ewt LIS 114 Tel. {déh] 2578 1121-8) et 5209 5255 5217
Fa UBEY 0 ERTT UOOR e DREI Q) SRS UTAS Faw (6610 2570 B557

E-rmighl - tiarDageualn of b Wi bslbe weds st oe ik C-miak | ricgdsingrth E-mal : sumnlewgrisr orH




A

ATTETR R

THAILAND IRSTITUTE OF SCIENTIFIC AND TECHMOLDOICAL RESEARCH (TISTR)
Mechanical Emgineering Standards Laborstory Sai 1, Bangpoo indusirial Estate, Muang, Ssmutpraian 10280, Thalland,

I 212 I

Calibration point : (100, 200, 300, 400, 500) mi/min
Ambient condition : Temperature (23 + 3 ) "C , Relative humidity ( 55 + 15) %
Atmospheric pressure | 1000+13) hPa
Calibration method : The flowmeter (ULIC) was callbrated by comparison method with
standard fowrneter according to OP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the LUC

C Viallue Standand Value Temperabure Pressure Deviabion  Uncerainty

(miyrmin) {mifmin) ('C) (hPa) (%) (%)
100.9 100,93 24743 101023 -0.03 1.02

199.7 199.25 24772 1010.28 +0.23 0.99
3013 300.62 4764 101034 +0.21 0.99
402.2 400.84 24785 101040 +0.34 0.99
5040 502.25 24801 1009.42 +0.34 0.99

The reported expanded uncertsinties are based on standard uncertainties multiphad by
a coveradge factor k=2, which provides a leval of confidence of apphosimately 95%,

The end of calibration certificate.

Thee resailts veimbe anly o the tera teited/calibabed o valie sssned

hokErtigng the RBEpatUemtoabe and pubicy of the eyl esoept i Rall are prohiCied ey sithen genmisass b obianed fom the wretmise of TIZTH

FRLALMTC.002 e d

Head Cifice Oifice/Labaratary Office

35 by 3 Tamibon Khloos He Armphoe BRong Luane, S5a 1T, Bargpon mdusing] Bilste, Sulfuerat Boad, 158 PhaPornyorite osd, Chaluetuss Bareios LRG0,
Changwa! Fatfusrihanl 120230, Thaland fyrphoe Migrg Chanasat Samutpralom. (0280, Thatand Thailand

Teek, dfey] 0 2577 000 Tel shs] 0 2320 A T2E0 et 10 118 T, |81 0 2505 112180 mat. 5219, S5 50T
S L1 0 2ETT 00 ran, [hi) {1 2505 WA Fael Chf) & 5N BESY

L -mal s st o bh We balbeveseay Ete i in Fomal | srdcgelisir o i Eomgll . spmplesdgiinie oo B
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Avoumlie Lalasialurey
Flvailaraf

Certificate of Calibration

order Moy 2203040
|Certificate No.: C2203-0102

Customer: M IMNE EMGIMEE MG COMNSULT ART QO LTD
Date of Callbraloo: M)22-03-24

Date of Baue; 22211323

Instrumeni Calbrated: Soumd Calibratar

Manulaciurer:

Type

Serial pu:

Calibrpilon aod verificalwn perfermed:
[The perfoemed tests refer to dhe sectwns 5.2, 5.3 and 3.5 in IEC 032 (2003 Electro-acoustics - Soond

[Calibrators, Tle 3 hibratwr has bren tested as described in Anes B ol e sume standurd.

Preconditioning:

The equipmian was preconditioned for more than 12 hours af the spocifed calibeation temperamr e and
humidity,

nstrumenis amd I'rogram:

A complete Tiat of ansieurments, hardware and softwaie, that Uas Do wsed For [his galibration is sepacatehy
avinilible Trowm che calibracion Bborilons.

Faquipment dandards uged:
«  Soumd measuring equipmend calihration unil dE3E Sas 11083
- Drigital multimeaier Keysight SN ITP34a01 4
- Ultra-low distowtion function generator Sianford SHE DE360 S24123625
- Acoustic sownd calibracor ¢lass O Morl 253 SM12341
- Rofevence wmicroplwns condenser G R.A S A0AL-T ST |
- Swslem sollware Morl 5044

Traceahilby

| The measured values are tracmble Lo following the [SOYEC 17025 labaranries:
Sound Pressuee Level: NCL, Marway

Referenee anisooplong: ME L, Morway

Yollags: TPA, Thailand

{Frequency: TPA, Thailand

Puwe 1 ol2

P i i ram BT C 105 IE-RCRES A0
ki mbfopprads 2ot 47 2aodde, 1OLJOSeghod THeleed
TH Ik L2008 Him ekl D2 128 * B pm sk bl mlfivihl ram
A Al bl ofm
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ACadusiec Labalalary

Thaoilarmd

Cerlificate No.: £2203-0102

Frvieomwental comddilions: Pronsure: Temnperilure: Relative humidicy;
Fofererce conditiens: [TH 4% KPa 234°C 30 velH
hleagoremenil conditimne: 10067+ Q.01 kPa 214=x11°C oR.9 £ 1T MRk
1. Sound pressure |evel
Specifled yuund | Measured sound | Deviated vatue Lingertainty Tolerance linaki
prasure level pressare level rdB) (dE} IEC60942: 2003
B (B Llaas 2 (dB)
Reference micruphone 404U SIN 309231
L | 8.1 | + k] | = (1,75
I, Frequency
Sprrificd Mewnsurei Drevisted value | Uncertainky Tolerance limit
Frequeocy Fregquency () (Hz} IEC 09 42: 2083
(Hz) (Hz) | Clasa 2 (%)
Referenee microphone 404 L 5/N 308231
WGt 10dB | 99942 | 0O | £10.1 | 2.0

L. Toda] dilnrtinn

Hmn:fﬁs;::;l Mnli!ured%ﬂu-tﬂnmn 1] -lﬂfﬂﬁllﬂ}' T;:ﬁr;ﬁ::gm
(i) (%) L) Class 2 {%}
Hefer ence microphone J040 57N 309231
1.0 | 030 | +03 + 4.0

Dake ol fsue

Dxate of ealibral en

P H22-03-249
1 H22-13-25

Checked By . :
[Mr. Pitupong Sarapho)

The reperted cxpamded wikertainty is based upon a stenderd uncertainly nuliplisd by a2 coveragee fecoor k = 2,
presviding a level of cunlidence of approsimately 93%

Calibrated By: ... _

Mz Paoninpia Mmml:nmuu:h}

ARSI 1. STl | I Tl (RS s
By 5 Framan S al, Sl ey 300 HF U g w11y By o
T ub -0 1 FR1000 Fae W0, L Lol vl p AR TR EE

o i mdrchich oo

Payem 22




, METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration
Cerificate Number £ 0 Page: 1 of 4

_ Customer : MINE ENGINEERING CONSULTANT COMPANY LIMITED
_ Equipment Name i Vibration Monitars
| Manufacturer i Instantsl
2 Madel DONAA
: Sarial Murmber : -
ID, Number T
Environmental Conditions
. Ambient Temperature e el S B o Received Date P o13Jan 2023
'_: Relative Humidity ;o BF% Ti5% Calibrabion Date s 1T Jan 2023
: Location of Calibration ! nsLab Recommend Due Date AT Jan-aaad
Calibration Procedure . I-House Method  Date of Issue + 18 Jan 2023

Method of Calibration

This-cerifies that the sbove instrument Wwas calibratad In complance with the callbration system

radruiramant of ISOVIEC 17025203 T in accordance with reférence pracedura, Standards used o periamm
this calibration are cerbfied by bo MIST ar equivalent, Mational metrology instituts, Naiural physical constants,
consensud standarss. The result reported hersin apply-only b the calibration of the dem described sbove as
regeived Our decksion rule 15 to comtact the customear if the itern pass and T2l calibration whisn the results
inclede the uncersintigs and the cusimmer must determine  he resalts mests thelr neecs

All calibrelicns ars performed within manuiaciure's specificelions. The calibration cerdiflicate shall not bs

raproduced adcent b full withaut weittan approval of 5P Metroiogy System (Thadznd).

Calibrated by :  Mr.Munin HKhumpum Approved by

Calibration Dfficer [ BArWorspong Sinthusopa §

Authorlzed Signatory

BF-FM-04-15 ray, 0



& METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Carlificate Mumber & SPRIZZ3010174-3 Page :2 of 4

Reference S_taﬁlan:fs

Equlpment Name Medeal Sarizl Ma Cermcate Mo, | Due. Date
AR
_ |CP Accelerameter I ] - EREERT
Teraceability

hiz certifcation s racesble iothe Intematicnal System of Unit maintained at
PTE - Physikelisch Teghnische Bundesansialt, Germany

SP-F-0a-15 rev, 0



Certificate No. SPRZF0I74-3

Fasultz ol Calibratiar © {«] Withaut | ) After Adpustment

Gesphore P/ 72143307 Functiong! Performance Test

Result of Calibration

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

Page : 3 ald

. Funetion &T0 Reading UG, Reading Errar UchrTir‘w
2 Velocity [mm/z] 500 4,991 -0.013 0.058
Frequency Aesponse Performancs Test & Smimys Unit = my/a®

._. Frequency Uricertalnby

= ST0 Reading LG Reading Errar
{Hz) ()

P 0.0 §.014 4 888 -{.023 0.058

™ 20.0 5.008 4,986 -0.022 0.056

: 50.0 5.007 4,990 -0.017 0.058
a0.0 5.005 4 887 ~0.018 0.058

: 1000 5,005 4 888 -0.018 0.058

2 160.0 5,003 4,992 -0.011 0.058
200.0 5.005 4.090 =0.015 0,058
5000 5. 007 4,991 -0.018 0.058

5P~FM-04-15 REV.0



 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate Mo. GPRZIG01 7 4-3 Pege: 4 of &

Results of Calibration & {*] Without [ ) After Adiustment

> Limearily Parformance Tast Unit + m/s®

= RIEY 210 Reading LUEC. Reading Errot GReEERY
{Hz} (£)
160.0 0.501 0.4085 —0.088 0.0080
180.0 | .00 Q.aea —(, 008 2,012

: 180.0 1.502 1.490 -0.012 0.017

= 160.0 2 00 | 985 -0.015 0.023

1500 3.001 2.881 -0.020 0.035

' 1600 5.002 4.978 —0.026 .0ha
1680.0 9.997 9.8970 -0.027 0,12

Mate:

The result of calibration was found sccurate as.show on date and place of calioration onky

This Cermficate 15 not certified for army commercial ransaction.

Measurement Uncerainty
The ragarted uncartainty of measurement 15 the eapanded uncertginty obtained by multiolying
fie siandsrd uncertginty with the coverage factor & = 2, providing a lever of confidence aporodimataly 25%

- End af Certiflcate -
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NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  SARTORIUS
MODEL / TYPE s\
SERIAL NO. .
CLID. NO. LT
JOB CONTROL NO. : ]
CUSTOMER  : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By : Chonvit Thongnat

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2023

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

the International System of Units ( SI)
Certificate No. Q23075998
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REPORT OF CALIBRATION

FOR

NOMENCLATURE :  ELECTRONIC BALANCE
MANUFACTURER :  SARTORIUS

MODEL / TYPE .

SERIAL NO. : = [N
LOCATION SITE :  LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

TRACEABILITY :

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

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

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

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

Certificate No. Q23075998
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment
CALIBRATION DATA
1. Error of indications [ Before Adjustment |
Nominal Test Value Conventional mass Display Value Error of Uncertainty
Coverage factor k&
(g) (g) (g) Balance (g) * (mg)
10.0000 10.0000 10.0004 +0.0004 - -
20.0000 20.0000 19.9998 -0.0002 e -
50.0000 50.0000 49.9993 -0.0007 o -
100.0000 100.0000 99.9989 -0.0011 : -
200.0000 199.9997 199.9984 -0.0013 = -

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00006

Certificate No. Q23075998
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CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 &
[ ]
2 6]
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 49.9999 49.9997 49.9999 50.0000 49.9997 0.0002

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

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

### End of Certificate ###

Certificate No. Q23075998
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL / TYPE . R

SERIAL NO, .
CLID. NO. dfe.,

JOB CONTROL NO. : [

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 31 July 2023

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

Calibrated By : Chonvit Thongnat

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
31 July 2023

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

the International System of Units ( SI)
Certificate No. Q23075999
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : ELECTRONIC BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL / TYPE : I

SERIAL NO. -0 I
LOCATION SITE : LABORATORY

DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

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

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

REFERENCE STANDARD USED :

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

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

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

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

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

Certificate No. Q23075999
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : () without adjustment ( X ) adjustment

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

2. Error of indications [ After Adjustment ]

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

3. Repeatability of indications

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

200.0000 0.00004

Certificate No. Q23075999
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CALIBRATION DATA
4. Effect of eccentric application of a load on the indication
3 1 4
O =%
2 g
Display Value (g) Maximum Difference of
Nominal Test Value (g )
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 49.9999 50.0000 50.0000 50.0000 0.0001

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

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

### End of Certificate ###

Certificate No. Q23075999
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER : MEMMERT
MODEL / TYPE :  UF110

SERIAL NO. .
CLID. NO. -

JOB CONTROL NO. : 230712076000
CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.
DATE OF RECEIVED : 12 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By : Wenick Inchaisri

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2023

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

the International System of Units ( SI')

Certificate No. Q23076000

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION

FOR

NOMENCLATURE :  OVEN
MANUFACTURER . MEMMERT

MODEL / TYPE 54

SERIAL NO. [
LOCATION SITE . LABORATORY

DATE OF CALIBRATION  : 25 July 2023

ENVIRONMENT CONDITIONS :

Temperature : 27 °C to 28 °C Relative Humidity : 52% to 53 %

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

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

REFERENCE STANDARD USED :

Hydra Series II, Fluke Model 2635A S/N. 8209003.

TRACEABILITY :

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

Certificate No. Q23065867, Due Date 22 June 2024.

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

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

Certificate No. Q23076000
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties of the
measuring oven.
CALIBRATION DATA
1. OVEN PERFORMANCE
DUC Measured Uniformity | Measured Stability Measured Overall
Setting ( °c ) Indicating ( °c ) ( °c ) ( °c ) Variation ( °c )
85.0 85.0 0.50 0.26 1.30
104.0 104.0 0.61 0.11 1.03
180.0 180.0 1.04 0.13 1.90
Certificate No. Q23076000
F3-011-04/01-12 page3 of 4
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CALIBRATION DATA
2. TEMPERATURE DISTRIBUTION
DUC Measured Temperature ( °c )@Probe No.9 is Ref. Uncertainty Coverage
+(°c) factor k
Setting ( °0) Indicating ( °c 1 2 3 4 S 6 7 8 9
85.0 85.0 85.09 | 85.44 | 85.15 | 85.34 | 85.12 | 85.13 | 84.65 | 85.36 | 85.08 0.39 2,00
104.0 104.0 104.08/104.32(104.19(104.42(104.11]104.16]103.55]104.27|104.08 0.45 2,00
180.0 180.0 180.341181.19(180.60(181.00{180.23]180.47]|179.46]181.10]180.21 0.49 2,00
Technical Note : W= 56 cm, D =40 cm, H =48 cm.
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 48 of 54
/ | #1 3
i G| L
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This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23076000
F3-011-04/01-12 page 4 of 4

i hol L et i



CALIBRATION LABORATORY C0.LTD. &% A fap

21011, 4,55 Boi Prasert Mamukit 29 Yaok 4, Prasert Manuki B4, Ladphme, Baoghok 10230 ¥ ."“""‘"‘"‘“““"“'""
".__I_..._._..-'—"—\-\.HE ACCAEDITED
Tl T2-5TA-0053- Saw Q2573272 wewsal-bbomloycom  E-malssle@calistorstony com N T
CLC T e
e el ]

Jercrmi ke
[T e e

CERTIFICATE OF CALIBRATION

FOR

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

SERIAL NO. -
CLID. NO. .

JOB CONTROL NO. ¢ 230725081582

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 25 July 2023 DATE OF ISSUED : 02 August 2023

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

Calibrated By : Sukgasem Seehanart

Wenick Inchaisti

Calibration Engineer

’

re
Ciiimiins |ymsip o jn

Approved By : Mongkol Yotsoontorn

Authorized Signatory
02 August 2023

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

the International System of Units ( SI)

Certificate No. Q23081582

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION
FOR
NOMENCLATURE : pHMETER
MANUFACTURER H EUTECH INSTRUMENTS
MODEL / TYPE : PH700
LOCATION SITE R LABORATORY
DATE OF CALIBRATION : 25 July 2023

ENVIRONMENT CONDITIONS :

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

PROCEDURE USED :

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

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

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

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

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

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

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

Certificate No. Q23081582

F3-011-04/01-12 page 2 of 4
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TRACEABILITY :
1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

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

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

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

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

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

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

Certificate No. Q22130793, Due Date 05 January 2024.

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

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

UNCERTAINTY :

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

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

Certificate No. Q23081582
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.
CALIBRATION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor

(pH) (pH) (mV) (pH) (£ pH)
1.682 1.68 280 +0.002 0.015 2,07
4.003 4.00 150.0 +0.003 0.010 2,00
7.000 7.00 -25.3 0.000 0.013 2,00
10.003 10.01 -193.2 -0.007 0.016 2,05

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

2. TEMPERATURE RESULT [ THERMISTOR |

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

100 25.00 25.0 0.00 0.13

Note. Probe @ 4 mm
Materials : Metal Sheath.

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

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

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

### End of Certificate ###

Certificate No. Q23081582
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Equipmant Modal
Equipment Serial Mo,

IO No. or Conbral Mo,
Manufackurer

Customar Nama
Customar Addrass

Total pagas of certificabe
Instrument Rocaiving Date
Receiving No.
Environmentsl Conditions

Calibration Place

Calibration Pracedure No.

Calibration Certificate

el [VB-Trd o
CALSRRTEW T

Certificate No, T/O 660073
Date of ssue [ 16-Mar-2023

Teaibator
O

Enbesch Inclstrial Soktion Co. Ll
Mire Engineerng Consultant o, Lid,

3 penyes
[5-Har-2023
.
Al of the measuremant were canmiad oot in e waking area
Terperature 2 (25 £15) %
HirikBty @ (55+30) %RH
Yefmge 500230 £ 32 ) WAC

{Laboratory departrment) 20184, 27115 150 Ciy Hangsit £long 1 Prachathipat,
Thawyaburi, Prathumibani 12130

Thes ingtrsert wees calfrabed by compartsan of refererce mdiation souwrce standard
according o calitsation werk nsrabon o 'WCL-10-C

T Califorafion cerdifeale expeisnd Tty of MeasNement 5 satag &5 e standand inwerTaily of medsoremiens
rretiied by (e coverage factar K, wihvidhs fora mormal distnibution comesponds fo & coverage. probadiily of Soprocimttel 95%
Ther shanaizeg deoovainly of madssveinent S Do cbeermanes fr acoovoange i M 3
e Sgvessa wirsrlaiiy avd covnlidence &7 measwamant;

Tl CarTiieate & anetined o) fo davn ool fas ey covigiian,

Tiis cadlrmivnn canttficale may not i reprocticee! mifeer B dn Sl Fecepd melh Bha pormissinn oF B faseeng Saralony,
Cnlsantiont connfioaios aafoid sgopiens and sea ane ol Wil an Tive resclis relake ooy bo dhe demes festedioaibbnaten

Thos el cevtfieane doctamants ave fraceafilily {0 Rationa stamolands, i reslize e wsl of niseasprsn
vl bo e Idermational spstermn of Lrels (51,

Date of Calibration

FRY-CL-00-C Rayd

Irvhustrial Solution Coultd,

15-Mar- 20323

M, il-nr'qﬁ.mt 'fmnea
Technical Managar

Mr. Kilipong Kaewsal
Calibration Enginaar

Pags 1ol 2

r‘:- 121 SoMganwonmwan 4T Yook 88 Toormsorabons,: Laks, Barekak 10210 THAILAND
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Tax ID: 01 DEEIEIESES

s mrylaehy o 1y

[l Dl 0 AREGE



ENT=CI1-

it

- i
I.I..]"';'q‘:"

The Reference Standard Instrumient -

Instrument

1) Dala fogger with RTD Probie

Measured room conditions
Tarmperabuirs &

Humidity :
Valtags

Fregh Lir Setting: off

Sansor Position @

Results | The measurement fesuts of the cal@rabion wem reported in the table below.

Calibration Certificate

M- THTT TPy
i WA

Certificate Mo. : T/0 660073

Hirilej saral Mo, Cart Mo, Due date
Fjibent 3497 28 MY GIODE 52 P3L-T D529-3/65 deapr- 103
Minimum; 3B &g Mammum: 253 °C
Minimam; 534 WAH Masmum:  B0S RH
Minkrim:  2HL 1 WAS Massimurm; 2224 WAD
P 4
i Working Space of chamiber ¢
1 E 3 (inside Dimensons) W DxH o : 500 mam 480 mm oy 1100 mm
| Sansar [nskallalion Details ¢
: g - Sersor Number 1to § instaled appraximately 50 mm
: Fram sach wall.
D*.-"B'"“"“ -=B- = Sersnr Mumber 9 installed approimataly geomeatric
.5: T of e charibear,

(%) Wikt acjestrment i1 After adjustment
LAIC® L Temperature Reading oF Standard Sensor
Swlki Readin _ Sangor PHEI‘I _
(*C} | {2C) 1 2 3 4 5 [5 7 8 ]
20,00 200 2027 | H1L38 EEI-;.:"-I 039 | 035 | W27 | 000 | AL g | 2001
e UUCY | Temperature| Temparabuie | Cwarall Uncertanky Cowvermoe
Setting |Heading | Unifarmity Statlity Varlation | of Measurement Factor
() ] {%) C) TE 0 ] 0 W
20,0 2L llylﬂ' 034 Q.93 .54 2

UUC* = Uinlk Under Calibration

Remark -

PG T30 Ry

Entech Industrial Solution Co,Ltd }

at each pesition

tenperature reading froem all reference sensors at the same Hme,
Temperalune Stabilty wes calcutated from the madmirm stability of nire positons, and formmla of  Stabiity s

[ ¢ Mastindam Tesrgersture Vake - Minimuam Termperature Velee ) 072 ]

thrawghms oheerabon time

End of Report

Papgae2of #

- Ternperatiufe reading of Standard Semsars showm in the tabile were taben Trom the average of Sandard reading

- Termperature Lnlfioemity wis calculaded from fha differance bebween the masimum and mnioum of aciual

» Dverll Variabon was calouated from the dffensnce bebweer the maximum and minimeim reasesd Emperatie

Issaim Date 090205

IT/171 Bl Mgamswngwan 47 Yook 48, Tooresonshons, Loket, Benekok 10210 THALAND Tol 0-2779-8885 Calibrasonifantodhco th

Tax 10 O DIEE350E550 1
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1 Arsenic Digestion, Inductively Coupled Plasma Method

2 Barium Digestion, Inductivety Coupled Plasma Method

3 Bicchemical Chovgen Demand | 5-Day BOD Test, Azide Modification Method

4 Cadrmium Digestion, Inductively Coupled Plasma Method

5 Chemical Cwyeen Demand Closed Reflux, Titrimetric Method

& Chearmiuren (1) Digestion, Inductively Coupled Plasma Methad;

Colorimetric Method; Calculation Method

Chramium (V) Colorimetric Method
Copper Digestlon, Inductively Coupled Plasma Method
Free Chlorine Indometric Methad

10 Leag Digestion, Inductively Coupled Plasma Method

11 Manganese Cigestion, Inductively Coupled Plasma Method

12 | Nickel Cigestion, Inductively Coupled Plasma Meathod

13 | Oil & Grease Liquid-Liguid, Partition-Gravimetric Method

14 EH Electrometric Method

15 Selenium Digestion, Inductively Coupled. Plasma Method

16 | Sulfide iodometric Method

17 | Temperature Laboratory and Field Methods

18 Total Dissolved Solids Dried at 180 °C

19 Total Suspended Solids Dried at 103-105 "C

20 | Zinc Digestion, Inductively Coupled Plasma Method

\ana981484

AFHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23" ed. Washington, DC APHA, 2017, ?("&(
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21 Ciskillabiczr, Diract Photornetric *ethiod
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1 BATIFTCry Liigestion, Inductvely Couplesd Plazma kicthod ®

2 B seerie Digestion, Inductvely Coupdad Plasma tdethod-!

3 BariLirm Crgessticon, Inductvely Couplad Plasma Methodt?

gq Berylium Cgzsdicon, [ duc lively Couplad Plasma kel hod™

E Cadrrium Capestion, nductrely Loupled Plasma Method™

£ Chromiyrn Cigestion, Inductively Jonpled Ploama Method™

! £ wrmigem Cigastion, Inductreely Couplad Plasma Method,
Cokarmetric Methad, Caloulalicon!

B Lhicrmiuen (V) Cclanmetric tethod™

o Coyariitde Cistillation, Colovimetric Methed!™

10 | Lead Cizastion, Inductively Couplod Plasma Methiod™

1 targariese Jigestion, Inductively Coupled Plasra Method™

12 | Micez, Jigasrinn, Inductively Coupled Plasma Mothod™

13 Pheric:ly 1] Istillation, Chlorofoirr Extraction Mat el
21 Lrstillation, Dirack Photemetric fAothod'

14 | pH “lect-ormetric Method™

15 Geleniurm Jigastic, Inductively Coupled Plasmra Method
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Plasma Methoghl
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Alkaling Cieesticn, Lolorimetric Methed; Calculation

Meathoed 4678
B Chircwnivrm 4] Alkaling Mgestior, Colarimetric Method®®
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14 pH Electrornetnc Method1
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1 Bengdlium Digestion, Medurively Coupled Flas%mdb-f!
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fi Chircarnivrm Digestion, Inclucd vely ©oupled Plasma Method T
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I M kel Digestion, Indugtively Coupueed Plasma Method *!
12 Seleniym Digestxan, Incd. & tively Coupeed Flasma Method™
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VALLAITILN, 2547,

3O APHA, AARA WISE Stal.'llﬂal‘lﬂ Methods for the E@mination of Water and
Wastewater, 237 od. Wastungton, [ APRA, 2017

4. Urited States Evaronmental Fantection dgency. Test Mathods for Bvatuation Selid
Waste Physlcal/Chermical Methads. SW-846, J997.

S Unated States Doedranmental Protaction Agency. Test Methiods for Zvaludlon Solid
W'aste Physical/Cherncal hethinds, Acid Digestion of Sludges and Sediments and Soils.
SW-Hdg Method 30508, [9%6.

£ Unitoed States Envirnnmantal Frotectian deency. Test Mothods Tor Fuealuat on Solid
Waste PhysicalfCherm cal Methioal:, Alkaling Digestion for Hexavalent Chromium. SW-B45
Method 30604, 1956

T, United =tates Envirconmentsl Frotection Agency. Test Methods for Eealualion Selid
waste Phyzical/Crerucal Method-. inductively Coupled Plasma-0Opthcal Emissicn
Spectrometry. SW-844 Method s010D, 2018,
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B. Linited States Environmenta. Protection Azency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods. Chromium, Hesavalent {Colorimetric), SW-846 hdethod
T196A, 1592,

9. United States Environmertal Protection Agency. Test Metheds fod Evaluation Sclid
Waste Physical/Chemical Methods. pH Blectrometrlc Measurament. Sy-8d6 hMathosd
ROADT, F0d.

10, United States Environrnental Protecticn Agency. Test Rethods for Evaluation Salid
Waste Fhysical/"Chemical Methods. Soll and Waste pH. SW-B4E6 Mathnd QME%
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