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MINE ENGINEERING CGONSULTANT CO.,LTD.

ANALYSIS
:NSC..—.TIS.I—TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name : MILANELWITIR 1ATINTNANEININIFIUTEISoLTasd AN Lasssesil 2

Address : fuadentios dunenszyuluy Jminaynsains Customer Code  : B660061
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 3 April 2023
Sample Type e {(Wastewater) Sampling Method : Grab Sampling
Station : vewniuderewdhdszuuthdadud 2 Report No. : B660061-01

(UTM 47P 638800 E, 1516241 N.)

Data Provided by Laboratory

Laboratory Code No. : B660061/1 Received Date  : 3 April 2023
Sample Appearance : widasla fingnauds Induwmiiy Analytical Date  : 3-18 April 2023
Report Date : 18 April 2023
Parameters Units Analytical Methods Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.5 5.5-9.0
. N
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 76 ot more
than 40
. N
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 464 ot more
than 500
. . 5 Day BOD Test (5210 B), Azide Not more
Biochemical Oxygen Demand mg/L o .94
Modification (4500-O Q) than 30
Not
Sulfide* me/L lodometric Method (4500-S% F) 7.9 ot more
than 1.0
] Liquid-Liquid Partition Gravimetric Not more
Fat, Oil and Grease* mg/L 7
Method (5520 B) than 20
Not m
Total Kjeldahl Nitrogen* ** me/L Macro-Kjeldaht Method (4500-Nq, B) 49 o ;’;e
an

Note: " Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 YszmAnnEnITINITAINAeY B0 mwummmﬁwﬂwﬂumswuwuwamﬂmmwwﬂxmwLtazmwmm asuil 7 weAdINBY 2548
ﬂi"mﬁ'luiwmmumn‘mtauw 122 mauw 1254 m’m‘ﬂ 29 SunAu 2548 (Ussinn 2.)
N i'lz;mwﬂaauuaguawau'uwmﬁu'saq ISO/IEC 17025 mawaaﬂgvmmwwaav
**nm's'wﬂﬂaﬁmﬂgum'ﬁ U3 10d.91.10d nousais wodid i)

(Miss Chonthicha Phuttha) (Mr. Kittiphid Plongkaew)
Reviewed signatory . Approved S|gnatory

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

/A ANALYSIS
N.SC-TISII-TIS 17025 R E P O RT

Testing 0623

Data Provided by Customer
Customer Name  : ATSLARZUAIYIF T,mamimﬂ'ﬁlf&ﬂmmgmsmﬁauﬁaaﬁﬁmlﬁu nayIzeLdl 2

Address s fuadentisy dunensvjuLuu JminaymIanns Customer Code  : B660061
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 3 April 2023
Sample Type - hide (Wastewater) Sampling Method : Grab Sampling
Station voimhefioanandmnaznaudauszuiseeng Report No. : B660061-01

Aeuenlasanis (UTM 47P 638792 E, 1516229 N.)

Data Provided by Laboratory

Laboratory Code No. : B660061/2 Received Date  : 3 April 2023
Sample Appearance : widadla faenauds Indumiiy Analytical Date  : 3-18 April 2023
Report Date : 18 April 2023
Parameters Units Analytical Methods Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.4 5.5-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 6.4 Hotmers
than 40
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) 440 i
than 500
) i 5 Day BOD Test (5210 B), Azide Not more
Biochemical Oxygen Demand me/L . 102
Maodification (4500-O C) than 30
Not
Sulfide* meg/L lodometric Method (4500-5% F) 11.5 ot more
than 1.0
. Liquid-Liquid Partition Gravimetric Not more
Fat, Oil and Grease* me/L 17
Method (5520 B) than 20
Not more
Total Kjeldahl Nitrogen® ** me/L Macro-Kjeldahl Method (4500-Ny, B) 65 than 35
an

Note: Y Standard Methods for the Exammahon of Water and Wastewater. 23"1 ed. APHA, AWWA, WEF, 2017.
2 YszmanenITHMIRIndaN (309 ﬂ’mumu’]ﬁliﬁ"mﬂ'mﬂumﬁul]']EJU’MW’]ﬂa’]ﬂ"liU’NﬂivLﬂV[uauU'N‘Uu’]ﬂ asufl 7 WeAINBY 2548
i“’n”iﬂ'i,uiﬁ"zmﬂﬁrmmﬂmtauw 122 moufl 1259 aviuil 29 Funay 2548 (Wsziam ©.)
* iﬂEJmi'wﬂaauuaguan%aumamﬁmm ISO/IEC 17025 YewipsluRnmagou
»pTeilaeiosl§URMs USev oafl.ioa Aoudads weia 911in

(Mr. Kittiphid Plongkaew)
Approved signatory

(Miss Chonthicha Phuttha)
Reviewed signatory

Reported results refer to subm:tted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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CALIBRATION LABORATORY CO.,LTD. j5=—-
210-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd, Ladphrao, Bangkok 10230 % .8 e
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com Pl
C I_c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER - SK

MODEL / TYPE : (-50)-50 °C
SERIAL NO. : N/A[MEC-031]
CLID. NO. : 232201115
JOB CONTROL NO. : 230225021726
CUSTOMER MINE ENGINEERING CONSULTANT CO., LTD.
]
DATE OF RECEIVED : 25 February 2023 DATE OF ISSUED : 28 February 2023

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

Calibrated By : Monthira Treechum

Calibration Engineer

Approved By : Mongkol Yotsoontorn {umnm [

Authorized Signatory
28 February 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. Q23021726

F3-011-04/01-12 page 1 of 3
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

. 0 THAILAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-{aboratory.com Dty W
c Lc NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CcLC
NOMENCLATURE 3 LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK
MODEL / TYPE : (-50)-50 °C
SERJAL NO. : N/A[MEC-031]
DATE OF CALIBRATION : 27 February 2023
ENVIRONMENT CONDITIONS :
Temperature : 3 +2) °c Relative Humidity : (55 + 10) % RH

PROCEDURE USED :
This instrament was calibrated under procedure No. WI-305-64 based on ASTM E 77 : 2014 as calibration guidelines.
The calibration was performed by comparison with Calibration Bath,Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.
2. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03 with [PRT S/N. PO00043543-1-10-19,L0193A-1-1.

TRACEABILITY :

1. The méasurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.
Certificate No. Q22130792, Due Date 05 January 2024.

2. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 0010/66,TT-0132-22,TT-0166-22. Due Date 06 November 2023,19 October 2023,01 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 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. Q23021726

F3-011-04/01-12 page 2 of 3
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2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 Z{//’//'—-\f::\\m:\:‘: HATAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail:sale@cal-laboratory.com Lol N
c I—c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
CLC

ISO/IEC 17025

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

The DUC Reading were recorded and the means value were reported of four times measurement in the table below.

CALIBRATION DATA
CORRECTION OF TEMPERATURE
STD Reading ( °c ) DUC Reading ( °c ) Correction ( FC ) Uncertainty il °c )
0.11 0.0 +0.11
20.41 20.0 + 041
0.13
25.35 25.0 + 0.35
30.30 30.0 + 0.30

Range : -50 °Ct050 °C
o
Graduation:1 C
Immersion Type : Total Immersion.

o
Correction of Reference Temperature ( 0 °c)=01 C

Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 01 Page 39 of 138

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

### End of Certificate ###

Certificate No. Q23021726

F3-011-04/01-12 page 3 of 3
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CALIBRATION LABORATORY CO.,LTD. s

A

g@

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ’g@f o,
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com  E-mail:sale@cal-laboratory.com Bl W
c Lc NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE - LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK

MODEL / TYPE - 0-50 °C

SERIAL NO. : N/AIMEC-032]

CLID. NO. : 232201116

JOB CONTROL NO. : 230225021725

CUSTOMER : MINE ENGINEERING CONSULTANT CO., LTD.

DATE OF RECEIVED : 25 February 2023 DATE OF ISSUED : 28 February 2023

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

Calibrated By : Monthira Treechum

Calibration Engineer

@
- .
Approved By : Mongkol Yotsoontorn Cutmni oot o

Authorized Signatory
28 February 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. Q23021725

F3-011-04/01-12 page 1 of 3

@clccalibration



W
\“\‘1\-1_/;?"//,

’,

CALIBRATION LABORATORY CO.LID. js=cr
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 -;///-:___/__——:\\‘;:
) , , TN THAILAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com RO
CLC NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC
REPORT OF CALIBRATION
FOR
NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER : SK
MODEL / TYPE s 0-50 °C
SERIAL NO. : N/AIMEC-032]
DATE OF CALIBRATION : 27 February 2023
ENVIRONMENT CONDITIONS :
Temperature : 3 + 2) °c Relative Humidity : (55 + 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-64 based on ASTM E 77 : 2014 as calibration guidelines.
The calibration was performed by comparison with Calibration Bath,Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

2. Precision Thermometer, ASL Model F200-A-8 S/N. 014433/03 with IPRT S/N. PO00043543-1-10-19,L0193A-1-1.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q22130792, Due Date 05 January 2024,

2. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 0010/66,TT-0132-22,TT-0166-22. Due Date 06 November 2023,19 October 2023,01 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 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. Q23021725
F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY C0,LTD. §5=+
2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd. Ladphrao, Bangkok 10230 % Z—N.§ L
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com orly W
c l...c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
CLC

ISO/IEC 17025

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

The DUC Reading were recorded and the means value were reported of four times measurement in the table below.

CALIBRATION DATA
CORRECTION OF TEMPERATURE
STD Reading ( °c) DUC Reading ( °c) Correction ( °C) Uncertainty T ( °c)
0.10 0.0 + 0.10
20.49 20.0 + 0.49
0.13
25.53 25.0 + 0.53
30.46 30.0 + 0.46

Range : 0 °Cto50 °C
[¢]
Graduation: 1 C
Immersion Type : Total Immersion.

[¢]
Correction of Reference Temperature ( 0 °c )=0.1 C

Note. The Scope of Accredited TISI Certificate No. 23-LB0092 Issue 01 Page 39 of 138

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

### End of Certificate ###

Certificate No. Q23021725

F3-011-04/01-12 page 3 of 3
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Equipment Description
Equipment Model
Equipment Serial No.

1.D. No. or Control No.
Manufacturer

Customer Name

Customer Address

Total pages of certificate
Instrument Receiving Date
Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No.T/0 660073
Date of issue : 16-Mar-2023

Incubator

SMART i250-DS

0408-0315-0025

Entech Industrial Solution Co.,Ltd.

Mine Engineering Consultant Co., Ltd.

2 pages
15-Mar-2023
0-230083

All of the measurement were carried out in the working area

Temperature : (25 15) °C

Humidity (55+30) %RH

Voltage t (220 +£22) VAC

(Laboratory department) 2/114, 2/115 JSP City Rangsit Klong 1 Prachathipat,

Thanyaburi, Prathumthani 12130

This instrument was calibrated by comparison of reference radiation source standard

according to calibration work instration no WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid and The results relate only to the items testedycalibrated,

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

15-Mar-2023

Mr. Kittipong Kaewsai
Calibration Engineer

5. NUNYIUCK wongsetiee
Technical Manager

FM-CL-33-C Rev.4 Page 1 of 2 Issued Date 01/02/59

Entech Industrial Solution Co,Ltd. :
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghone, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th




ENTECIH Calibration Certificate

Where
Q@ Jaliond
.’.‘OL Begin

NSC-TISETIS 17025
CALIBRATION 0157

Certificate No. : T/0 660073
The Reference Standard Instrument :-

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY60008352 PSL-T 0524-3/65 4-Apr-2023
Measured room conditions
Temperature : Minimum:  23.8 °C Maximum: 253 °C
Humidity : Minimum:  53.4 9%RH  Maximum: 60.5 9%RH
Voltage : Minimum:  220.1 VAC Maximum: 223.4 VAC
Fresh Air Setting: off
Sensor Position : g 4
: Working Space of chamber :
1
1 | 3 (Inside Dimensions) W x D x H : 500 mm x 480 mm x 1100 mm
1
: Sensor Installation Details :
I
! 9 - Sensor Number 1 to 8 installed approximately 50 mm
H ! From each wall.
D','-s- ————————— --8- - Sensor Number 9 installed approximately geometric
/5” 7 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
(*) Without adjustment () After adjustment
UuC* uuc* Temperature Reading oF Standard Sensor
Setting | Reading Sensor Position
{(°C) (°C) 1 2 3 4 5 6 7 8 9
20.0 20.0 20.27 | 20.38| 20.24 | 20.29 | 20.35 | 20.27 | 20.01 | 20.18 | 20.01
uuc* UUC* |Temperature| Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation of Measurement Factor
(°C) | (°C) (°C) (£ °C) (°6) (£ °C) K
20.0 20.0 0.40 0.34 0.93 0.54 2

UUC* = Unit Under Calibration
Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position.
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwonewan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Calibration@entech.co.th

Tax ID : 0105536035591 www.entech.coth
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dduit dsuaie BRI
1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method:; Calculation Method
7 Chromium (V1) Colorimetric Method
Copper Digestion, Inductively Coupled Plasma Method
Free Chlorine lodometric Method
10 Lead Digestion, Inductively Coupled Plasma Method
11 Manganese Digestion, Inductively Coupled Plasma Method
12 Nickel Digestion, Inductively Coupled Plasma Method
15 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 pH Electrometric Method
15 Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 Temperature Laboratory and Field Methods
18 Total Dissolved Solids Dried at 180 °C
19 Total Suspended Solids Dried at 103-105 °C
20 Zinc Digestion, Inductively Coupled Plasma Method
LONEI581489

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

239 ed. Washington, DC: APHA, 2017. .:),\
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feudl dsuainy Whasn
1 Cyanide Distillation, Colorimetric Method!™
2 Formaldehyde Distillation, Colorimetric Method?
3 Phenols 1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method™

11y F9u2u 18 518015

feudi drsuaiy EERIGERER]

1 Antimony Digestion, Inductively Coupled Plasma'MethodB]

2 Arsenic Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™

4 Beryllium Digestion, Inductively Coupled Plasma Method™

5 Cadmium Digestion, Inductively Coupled Plasma Method™

6 Chromium Digestion, Inductively Coupled Plasma Method™

7 Chromium (llf) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®™

8 Chromium (V1) Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 Lead Digestion, Inductively Coupled Plasma Method™

1ol Manganese Digestion, Inductively Coupled Plasma Method™

12 Nickel Digestion, Inductively Coupled Plasma Method™

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

14 | pH Electrometric Method™!

15 | Selenium Digestion, Inductively Coupled Plasma Method™

16 | Silver Digestion, Inductively Coupled Plasma Method™

17 | Vanadium Digestion, Inductively Coupled Plasma Method™

18 | Zinc Digestion, Inductively Coupled P(is\ﬁa Method®!
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Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Chromium (Il

Chromium (V1)
Cobalt

Copper

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"

2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*™

2) Digestion, Inductively Coupled Plasma Method™”!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**"!

2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4"

2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t4"

2) Digestion, Inductively Coupled Plasma Method!”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!t%"]

2) Digestion, Inductively Coupled Plasma Method!"t4
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method®478!

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®6"#l

Alkaline Digestion, Colorimetric Method®®!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"

2) Digestion, Inductively Coupled Plasma Method®”
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!

2) Digestion, Inductively Coupled PLaSS\a Method®"]

L -2 -

11 Lead...
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11 Lead 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™*"]
2) Digestion, Inductively Coupled Plasma Method™"
12 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"
2) Digestion, Inductively Coupled Plasma Method®"
18 . Nickel 1) Waste Extraction, Digestion, Inductively Coupled
| Plasma Method!**"]
2) Digestion, Inductively Coupled Plasma Method®"
14 | pH Electrometric Method®!%
15 Seteniunﬁ . 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"!
2) Digestion, Inductively Coupled Plasma Method®™”
16 Silver 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*™!
2) Digestion, Inductively Coupled Plasma Method®"
17 Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method%"] ;
2) Digestion, Inductively Coupled Plasma Method®"
18 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"]
2) Digestion, Inductively Coupled Plasma Method®"!
19 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!**"
2) Digestion, Inductively Coupled Plasma Method™"
fiu 97u72U 15 598015
sdudl AsuaNY WA
1 Antimony Digestion, Inductively Coupled Plasma Method®”
2 Arsenic Digestion, Inductively Coupled Plasma Method®"
3 Barium Digestion, Inductively Coupled Plasma Method™"!
4 Beryllium Digestion, Inductively Coupled Plas%thod[s'”

5 Cadmium...
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5 Cadmium Digestion, Inductively Coupled Plasma Method™"

6 Chromium Digestion, Inductively Coupled Plasma Method®”

7 Chromium (lll) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[5,6,7,8]

8 Chromium (V1) Alkaline Digestion, Colorimetric Method!®!

9 Lead Digestion, Inductively Coupled Plasma Method®™"

10 | Manganese Digestion, Inductively Coupled Plasma Method®”

11 Nickel Digestion, Inductively Coupled Plasma Method™”

12 | Selenium Digestion, Inductively Coupled Plasma Method®”

13 Silver Digestion, Inductively Coupled Plasma Method"!

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

15 * UhZine Digestion, Inductively Coupled Plas{r% PTethodBJ]

19na158198¢

1. N3ENTIQAAIMNTIU. USTNIANSININGAEMATIY, W.A. 2548, 1589 N15dndafnavie

Fagnlildud.svRanyiunen. 25 unsiau 2549, laudi 123 aeuiitey 114,

2. dnairmnssufawndouwisuszimalve. gliediasiziunde. fuviaiei 4. ngamwe:

ISOULAINITRNN, 2547.
3. APHA, AWWA, WEF. Sta;wdard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. SW-846, 1997.

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

Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

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

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

8. United States...




- -

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
‘T196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045[):%333) .
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Tufuseaaedl  22-LBO164
(Certificate No.) ~ T

TususeszUUY

(Certificate of Accreditation)

91ABd1U1INNAMNTUNTEINIVUYLANTHINTFTIUURIVIR W.A. bdEa
(By Virtue of National Standardization Act B.E. 2551 (2008))

1AYIENTAINUNIRNTFIUNAAA NN AN T

(Secretary-General, Thai Industrial Standards Institute)

L7 v
aanlususasatuiil
(Issues this certificate to)
vesUuinisedeuuien luu 1dudiflese routdawnun d1in
(Testing laboratory, Mine Engineering Consultant Co.,Ltd)

ot
AsagLavfl
(Address)
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(27114, 2/115 Soi Rangsit-Nakorn-Nayok 34/1, Rangsit-Nakom-Nayok Road, Prachathipat, Thanyaburi, Pathumthani)

Tasun155UT8IANEINSE

(Certificate of competence)

=
AIUUINTTIULDUY UDN. ewobd - bdbe
(Standard No. TIS 17025-2561 (2018) (150/IEC 17025: 2017)

vafuuanlunmeauaininves vesufifinimeasunazvewjianisaouiiioy

(General requirements for the competence of testing and calibration laboratories)
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sgasdunavinazvauTigluiusasiaslfuninag
(Scope of Accreditation for Testing)

TuSuseaaai 22-LB0164 A
(Certification No. 22-LB0164)
YoriaaUfuRng WosufuRnisvageu Usem lutl WBuIdess Aoudaununt 911n
(Laboratory Name) (Testing laboratory, Mine Engineering Consultant Co.,Ltd)
mwmmmﬁmmﬁ nagau 0623
(Accreditation No.) (Testing 0623)
atuil 02 29N IVIAIAIUN 18 luweu w.e. 2565 AVTUN 17 WaunAu WA, 2566
(Issue No.) (Valid from) (18 April B.E. 2565 (2022)) (Unti) (17 Jun B.E. 2566 (2023))
aonunmiesfting M ans O venaawin O dap512 O wdeun O vaneanuin
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
F1UN1TNAEBU 1YNNTINAFBU ‘EJ%WWE‘]EJ‘U
(Field of Testing) (Parameter) (Test Method)
AUEWINR DL
(environmental field)
1.1 - Heavy metal - Standard Methods for the
(water) * Cadmium (Cd) Examination of Water and
0.002 mg/L to 5 mg/L Wastewater, APHA, AWWA,
e Chromium (Cr) WEF, 23 edition, 2017,
0.01 mg/L to 5 mg/L part 3120 B, and part 3030 F
* Copper (Cu) Q/
0.01 mg/L to 5 mg/L
* Iron (Fe)
0.01 mg/L to 5 mg/L
* Lead (Pb)

0.01 mg/L to 5 mg/L
* Manganese (Mn)
0.01 mg/L to 5 mg/L
Nickel (Ni)
0.002 mg/L to 5 mg/L
* Zinc (Zn)

0.01 mg/L to 5 mg/L

N3ENTNENAMNTIY F1UNNUIINTFIUNENSUeIRRaIMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususaau® 22-LB0164
(Certification No. 22-LB0164)

DONIRILATUN 18 LW18U W.A. 2565

atul 02 FeTufl 17 nguniau w.e. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May BL.E. 2566 (2023))
aouniesUfiins M ans O venaowit O daas1a O wéewi O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKMIANPI 2GRN JYNIINAFEDU a%%ﬂﬁ@‘U
(Field of Testing) (Parameter) (Test Method)

gUduInaeu
(environmental field)

1. 11 (no)

(water) (cont.)

Total Suspended Solids
5.0 mg/L to 2 000 mg/L

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

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

Total hardness
1 mg/L to 2 000 mg/L
(expressed as CaCOs)

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

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

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

Standard Methods for the

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23 edition, 2017,

part 2340 C O/

N3ENTNENAMNTIY F1UNNUIINTFIUNENSUeIRRaIMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususaau® 22-LB0164
(Certification No. 22-LB0164)

DONIRILATUN 18 LW18U W.A. 2565

atunl 02 DTUN 17 wqunau WA, 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May BL.E. 2566 (2023))
aouniesUfiins M ans O venaawin O dap512 O waown O varwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
g1UININAFDU YNIINAFEDU %%‘Vlﬂﬁ’e]‘U
(Field of Testing) (Parameter) (Test Method)
ANVEWINA B
(environmental field)
2. ULde - Heavy metal - Standard Methods for the
(wastewater) * Cadmium (Cd) Examination of Water and

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

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

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

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

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

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

0.01 mg/L to 10 meg/L

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

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

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

part 5220 C @

N3ENTNENAMNTIY F1UNNUIINTFIUNENSUeIRRaIMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)

W 3/5
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(Scope of Accreditation for Testing)

Tususaau® 22-LB0164
(Certification No. 22-LB0164)

avun - 02 DONIRILATUN 18 LW18U W.A. 2565
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022))

aouniesUfiins M ans

D uaﬂamuﬁ D 68"3?15’1’3

DU 17 WowAIAY W.A. 2566
(Until) (17 May B.E. 2566 (2023))

D Lﬂg@u‘ﬁ D wmsamuﬁ

(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKMIANPI 2GRN JYNIINAFEDU Fovegau
(Field of Testing) (Parameter) (Test Method)

ANVNFBINA DY

(environmental field)

2. dide (de) Total suspended solids (TSS)

(wastewater) 5.0 mg/L to 10 000 mg/L
- Total dissolved solids (TDS)
10 mg/L to 10 000 mg/L
3. 1 wazide - pH

(water and wastewater)

2.0 to 10.0

- Biochemical oxygen demand
(BOD)
2mg/ L to 10 000 mg/ L

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

part 2540 D

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

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

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 5210 B and part 4500-O C

()

N3ENTNENAMNTIY F1UNNUIINTFIUNENSUeIRRaIMNTTY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

Tususaau® 22-LB0164
(Certification No. 22-LB0164)

DONIRILATUN 18 LW18U W.A. 2565

atul 02 FeTufl 17 nguniau w.e. 2566
(Issue No. 02) (Valid from) (18 April B.E. 2565 (2022)) (Until) (17 May BL.E. 2566 (2023))
aouniesUfiins M ans O venaowit O daas1a O wéewi O vanwanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GRKMIANPI 2GRN JYNIINAFEDU a%%ﬂﬁ@‘U
(Field of Testing) (Parameter) (Test Method)

ANVNFBINA DY

(environmental field)

3. 141 hazuLEs (MD)

(water and wastewater) (cont.)

4. fiu (soils)

- Chromium hexavalent (Cr®")
0.10 mg/ L to 100 mg/ L

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

- Heavy metal

* Chromium (Cr)

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

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

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

5.0 mg/kg to 100 mg/kg sample

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

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

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

()

N3ENTNENAMNTIY F1UNNUIINTFIUNENSUeIRRaIMNTTY

(Ministry of Industry, Thai Industrial Standards

Institute)
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