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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)
Water Lab pH at 25 °c pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18
Water Lab Sulfide Burette BKK_ENO0171 30-Aug-22 1-Mar-24 18
Water Lab Sulfide Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Oil & Grease Electronic Top-Loading Ba[ BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab Oil & Grease Water Bath BKK_EN0148 31-Jan-22 1-Aug-23 18
Water Lab BOD Incubator BKK_EN0305 5-Apr-23 5-Apr-24 18
Water Lab BOD Burette BKK_ENO171 30-Aug-22 1-Mar-24 18
Water Lab Settleable Solids Chamber (Cold Room) [ BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab Total Kjeldahl Nitrogen Digestion Unit BKK_EN0366 30-Jun-22 30-Jun-23 12
Water Lab Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 5-Jan-23 5-Jan-24 12
Water Lab Total Dissolved Solids 103-105°C Electronic Top-Loading Ba[ BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab  [Total Dissolved Solids 103-105°C Oven BKK_EN0273 29-Nov-22 29-May-24 18
Water Lab Total Suspended Solids Electronic Top-Loading Ba[ BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab Total Suspended Solids Oven BKK _EN0273 29-Nov-22 29-May-24 18
Water Lab Total Dissolved Solids 180°C Electronic Top-Loading Ba[ BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab  [Total Dissolved Solids 180°C Oven BKK_EN0273 29-Nov-22 29-May-24 18
Water Lab Fecal Coliform Autoclave BKK_ML0041 20-May-22 20-Nov-23 18
Water Lab Fecal Coliform Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Fecal Coliform Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Fecal Coliform Water Bath BKK_ML0056 20-Apr-23 20-Apr-24 12
Water Lab Total Coliform Autoclave BKK_ML0041 20-May-22 20-Nov-23 18
Water Lab  [Total Coliform Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Total Coliform Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Residual Free Chlorine Chlorine Meter BKK_LG0032 28-Feb-23 28-Feb-24 12
Water Lab Residual Chlorine Chlorine Meter BKK_LG0032 28-Feb-23 28-Feb-24 12
Water Lab Ammonia Nitrogen Discrete analyzer BKK_EN0037 5-Jan-23 5-Jan-24 12
Water Lab Total Alkalinity Burette BKK_EN0171 30-Aug-22 1-Mar-24 18
Water Lab Calcium Hardness Burette BKK_EN0296 24-Dec-21 24-Jun-23 18
Water Lab Nitrate lon Chromatography BKK_EN0069 12-Jan-23 12-Jan-24 12
Water Lab Chloride lon Chromatography BKK_EN0069 12-Jan-23 12-Jan-24 12
Water Lab Cyanuric acid Spectrophotometer SGK_CL0038 24-Jan-23 24-Jan-24 12
Water Lab Staphylococcus aureus Autoclave BKK_ML0041 20-May-22 20-Nov-23 18
Water Lab Staphylococcus aureus Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Staphylococcus aureus Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Pseudomonas aeruginosa Autoclave BKK_ML0041 20-May-22 20-Nov-23 18
Water Lab Pseudomonas aeruginosa Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Pseudomonas aeruginosa Water Bath BKK_ML0049 19-Jan-23 19-Jan-24 12
Water Lab  [Pseudomonas aeruginosa Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Color Chamber (Cold Room) BKK_EN0167 30-Jun-22 30-Dec-23 18
Water Lab  [Turbidity Chamber (Cold Room) | BKK _ENO167 30-Jun-22 30-Dec-23 18
Water Lab Escherichia coli Autoclave BKK_ML0041 20-May-22 20-Nov-23 18
Water Lab  [Escherichia coli Incubator BKK_ML0010 21-Jan-22 22-Jul-23 18
Water Lab Escherichia coli Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab Escherichia coli Water Bath BKK_ML0056 20-May-22 20-May-23 12
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %@5
o W
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 gams o
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH1222
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : Seven Compact S220
Serial No. : - ' B520948426
Gk ¥,

ID No. : BKK_EN0072 REVIEW BY ...~ LU G
Condition As-Received: Used ltem ' [ | AL
Received Date : 09 September 2022 APPROVED BY { """ / """"" -

. . ] 3
Calibration Date : 12 September 2022 NEXT CAL. DATE 12% _____ L? _______
Reference : 2209-0312DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement
with certified reference material (CRM)

Calibrated by : Warakorn Lerngagtrakui -

Approved by : W‘\ahA .

Approved Signatory

(./) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 15 September 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A NNAANANN



Condition of this calibration result

1. Reference Standard Instrument : -

Instrument
1) Document Process Calibrator

Serial No.

ID No.

54030049 130RC116

Cert. No.
22E2769

Cert. No.:
Page.:

22CH1222

2 of 2

Due Date

24 Aug 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 823320 20 June 2024
pH 6.985 CPA chem 794122 14 Feb 2023
pH 10.008 CPA chem 823323 20 June 2023

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH n?V mV pH (:mV) k
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: B520948426 7.000 0.00 0.0 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
' (mv) &) k
pH Electrode 4.008 3.999 153.9 0.0055 2.09
S/N.:PCE-86-EX1001 6.985 7.017 -13.7 0.0084 2.00
10.008 9.996 -179.0 0.0078 2.06

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES é%\g
“, -
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 by
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CG3154
Page.: 1 of 2

Certificate of Calibration

Equipment : - Burette

Reviewsy ... o Ik P
Capacity : 50 mL .

APPROVED BY ‘L/“I"A'L
Serial No. : -
Ib. No. : BKK_ENO171 NEXT CAL. DATE ..%ﬁ./.‘.’.?./.?.‘?.?ﬁ.‘
Manufacturer : Witeg
Made in : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.
Khwaeng Phatthanakan, Khet Suan Luang
Bangkok 10250 Thailand

Ambient Temperature : (20 = 2.5) °c
Relative Humidity : (50 + 10) %
Barometric Pressure : 759 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Panward Pramklam

Approved by : %

Approved Signatory

( ) Pornthippa Tameyakul
() Malee Butkruea

(1f Ponpan Paipim

( ) Srisuda Khamtha

Issue Date : 31 August 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0044607




Equipment : Burette Cert.No.: 22CG3154

Received Date : 26 August 2022 Page.: 2 of 2
Condition As-Received : Used Item
Calibration Date : 30 August 2022

Reference : 2208-0918DSC-2

Condition of this result of calibration

1. Reference Standard Instruments ;

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance AE200S N0O3679  140RC001 21MM429 NIMT 22 Sep 2022
2) Thermo-Hygrograph  THDX-CE 00016540 140EC001 22H1243 NIST,NIMT 09 June 2023
3) Thermometer - 1594592  140EC010 221181 NIMT 10 Feb 2023

This certification is traceable to S| Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 °c

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (mL) Factor
50 49,9959 0.010 2.00

3
Remark mL = cm

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.
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Metrological Center
(‘ SCI ECO Services Company Limited
}\)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail ; calibrate@scg.co.th

Certificate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cold Room )
Manufacturer : KOLDTECH _
Sk #
Model . KM 320 REVIEWBY .. .J0ur 7-
' APPROVED BY ‘LLA‘L
Serial No. : TBN-1012061/05 ‘ )
T : NEXT CAL. DATE 30/12/2’?
Customer Code : BKK EN0167 :

ID No. : T2463A3

Customer ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

Date of Receipt : 27 June 2022
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : M / Boonchai Suriyawong (Site Calibration Manager)

Date of Issue B & UL 2022

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



Ay, Metrological Center
©|SCG

SCI ECO Services Company Limited

. . : NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T221644 Page 2 of 4

Calibration Report

Equipment : Chamber ( Cold Room )
Date of Calibration : 30 June -1 July 2022
Environment : Temperature : 18.9-23.7 °C

Line Voltage : 222.9-2265 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T210009 30 July 2022
TC TYPET TN171-TN180 T210009 30 July 2022
DATA LOGGER  34970A T149 T210009 30 July 2022

3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant 3 Hour - Minute At 3 °C
Fresh Air Damper [ ] Open DMin D Medium D Max
Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

Approved By M

FM-L15117/15-05-63
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center

SCI ECO Services Company Limited

NSC-TISI-TiS 17025
CALIBRATION 0244

Certificate No. T221644

Calibration Report
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C=~Centre, F=CentreofFace, A=Comer, E = CentreofEdge
1C = TNIle6l 11F TN171
2A = TNI162 12F TN172
3A = TNI163 13A TN173
4F = TNI164 14A TN174
5A = TNI165 15F TN175
6A = TNI166 16E TN176
7F = TN167
8F = TN168
9A = TNI169
10A = TN170
Approved By.

Page 3 of 4

FM-L15117/15-05-63
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T221644 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position (°C )
Calibration Point TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167 | TN168 | TN169| TN170
3 2.71 2.82 2.75 2.89 2.95 3.68 3.02 2.96 3.03 2.85
TN171 ] TN172{ TN173 | TN174 | TN175 | TN176
2.97 3.02 2.89 3.04 2.97 3.33
Chamber ( Cold Room ) Temperature Distribution
Reading (°C) Coverage

Setting (°C) Average (C) | Stability (+ C) | Uniformity (C) Uncertainty (+ C)

Min , Max Average Factor k

3.0 29,40 3.2 2.99 1.05 1.30 1.66 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

,

Approved By M

FM-L15117/15-05-63
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Sartorius (Thailand) Co., Ltd. EM?._ Q /\?T ? I g
129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310 g | &

AN
Tel: +66 2643 8361-6 , e-mail: service.thailand@sartorius.com G NS

TARR, i
" scmsimsimas 'REVIEWRBY ... Sm(uj(?

CALIBRATION 0426 ] , j

APPROVED BY ...l :

of Calibratipn

NEXT CAL. DATE .8, i’&l?

Model Number :  MSE224S-100-DU Certificate No. : 23BCI0072

Description : Analytical Balance Issued Date:  Monday, February 13, 2023
Serial Number: 26207042 Reference No. : 203245

ID No. : BKK_ENQ002

Manufacturer : Sartorius Page No. : 10f2

Customer Name : ALS Laboratory Group (Thailand)Co., Ltd.

104 Phatthanakan 40,Phatthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250.

Calibrated Place : Balance Room

Calibrated By : Mr. Chonchai Inthana N
Calibration
Calibration Date : Wednesday, February 08, 2023 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 220 g Readability : 0.0001 g Temperature : 23.2°C + 5.0°C
Humidity : 60.0 % RH * 100%RH

Reasons for calibration Pressure _ + _

[ New Instaliation  [] Service / Repaired Re-calibration/ Maintenance Equipment Condition: Good Operate  [] Fair

Measurement Method UKAS Publication Ref :Lab 14

The measurement uncertainty stated is the expended uncertainty which is obtained from the standard uncertainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which
realise the unit of measurement according to the International Standard System of Units (SI). Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-522-00 Sartorius weight set 1mg - 5000g E2,YCS011-522-00 SPC-RT €02212565 14-Sep-2023
MHB-382SD Humidity/Barometer/Temp Lutron MHB-382SD DKSH C19220444 5-Sep-2023

This certificate relate and apply this equipment only.

This certificate may not be reproduced other than in full except with

the prior written approval of the Verification Operation Division .
Sartorius (Thailand) Co., Ltd. Crs

TE>r-Hdm

Mr.Chonchai Inthana(Technical Manager)

SOP FM 33 03 February 2022



Sartorius (Thailand) Co., Ltd.

129 Rama 9 Road, Huaykwang, Huaykwang, Bangkok 10310

Tel: +66 2643 8361-6 Fax: +66 2643-8367, e-mail: service.thailand@sartorius.com

Model Number :

MSE2245-100-DU

Certificate No. :

Issued Date :

Reference No. :

Description : Analytical Balance
Serial Number: 26207042

ID No. : BKK_EN0002
Manufacturer : Sartorius

Page No. :

Calibration Results : Without Adjustment

of Calibration

23BCI0072

SARTORILS

Monday, February 13, 2023

203245

20f2

Repeatability Eccentricity (Off-center loading error)
The reproducibility is the ability of a weighing instrument to display nearly identical readouts | The off-center loading error is yielded by the difference between the
under constant test conditions when the same load within a measurement series is placed readout of the load, i.e. 1/3 or 1/4 of maximim capacity, placed in the
repeatedly on the weighing pan in the same manner. The standard deviation is used to middle of the weighing pan and between each of four additional
express reproducibility quantitatively. measurement points ( positions defined according to OIML R76).
Nominal Value : (Low Load) 20.0000 200.0000  |Nominal value : 50 g
20 g 20.0000 199.9999  Tolerance 0.0004 g
Tolerance 20.0000 200.0000
0.0001 g 20.0000 199.9999 Difference
20.0001 200.0000 1 _
Nominal Value : (High Load) 20.0000 200.0000 2 -0.0001
200 g 20.0000 199.9999 3 0.0000
Tolerance 20.0000 199.9999 3 y 4 0.0001
0.0007 g 20.0000 200.0000 76 5 0.0000
20.0001 199.9999 2 3 6 _
Standard Deviation 0.00004 0.00005
Linearity
The linearity, also called linearity error. Describes the deviation of the characteristic curve of a weighing instrument from the linear slope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
(9) (9) )] (9) (9)
0.01 0.0100 0.0100 0.0000 0.00014
0.1 0.1000 0.1000 0.0000 0.00014
1 1.0000 1.0000 0.0000 0.00014
2 2.0000 2.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 0.00014
10 10.0000 10.0000 0.0000 0.00014
20 20.0000 20.0000 0.0000 0.00014
50 50.0000 50.0000 0.0000 0.00015
100 1006.0000 100.0000 0.0000 0.00019
200 200.0000 199.9999 -0.0001 0.00030
End of Report.

SOP FM 33 03 February 2022
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel . +668 9205 6851 , +669 8247 2360 SARIESAN i

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T220139

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location :

Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 3
Certificate of Calibration
: Liquid Bath ( Water )
: MEMMERT
)

: WNB29 REVIEW BY J’Y’/Uk/’f
+ L611.0135 APPROVED BY Ld-— ...... i
. BKK EN0148 NEXT CAL. DATE '\IS/% ..........
: T6455A4

: ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

ORGANIC PREPARATION LAB

: 26 January 2022

: Wagcharapon Sangtong (Technician )
- / Sujjar Naknakred (Site Calibration Manager)

. 0 FEB 202

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



Ay Metrological Center
©|SCG

SCI ECO Services Company Limited

. . . NSC-TISI-TiS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION D344

Certificate No. T220139 Page 2 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 31 January 2022
Environment : Temperature : 22.4-23.9 °C

Line Voltage : 221.4-2254 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one

thermocouple type T use for ambient temperature measurement . The calibration was done in according
to WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 )).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. ; Due Date
RTD 100 OHM M34 (CH1-CHS3) T210115 2 February 2022
DATA LOGGER 34970A T47 T210115 2 February 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
(e]

Time Constant 1 Hour = Minute At 60 2
5. Adjustment :
(X ) without adjustment ( ) after adjustment

Approved By. t :

FM-L15117/15-05-63
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Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T220139 Page 3 of 3
Calibration Report
Side View TOp View STD4 =:_...CH:
, SID3 =L Geometric Center (Reference point)
T k/Medlum surface
_____________________________ "
T o ® - T s @
H D l/Immersn_on line (depth=__4  cm)
----------------- = (D=Medium level) w
l I 5 STD2 =| cHa2
sTD1 = o~ @1 l STDS = cis 2 (@]
< L > UUC 's floor
® [~ 05 = Position of Working standards
- D = Medium level : 8 cm. Working space dimension: 62 X 41  x 14 (WxLxH)
- UUC 's medium : Water
- Working standards are located at 2.5 cm. away from each coner and walls.
Measurement Results:
Average Standard Reading at each position (OC )
Calibration Point CH-1 CH-2 CH-3 CH-4 CH-5
60 59.95 60.04 60.12 60.01 59.89
85 85.17 84.89 85.34 84.78 84.93
95 93.46 93.14 93.81 93.05 93.28
Liquid Bath ( Water ) Temperature Distribution
o Reading (DC ) Stability Uniformity Uncertainty Coverage
Setting ( C) ] o ° o
Min , Max Average +C) +C) +=C) Factor k
61.0 60.9, 61 61.0 0.10 0.19 0.25 2.00
86.0 85.9, 86.1 80.0 0.12 0.39 0.32 2.06
95.0 94.8,95.1 94.9 0.14 0.51 0.38 2.11

* The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providiny
a level of confidence of approximately 95 % .

Approved By

FM-L15 117/15-05-63



©®ISCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Certificate No. T230683

Equipment

Manufacturer :
Model

Serial No.

Customer Code

ID No.

Customer

Customer Location

Date of Receipt :
Calibrated By :
Approved By :
Date of Issue :

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.com
Page 1 of 4
Certificate of Calibration
Chamber (Incubator )
MEMMERT oy ?
REVIEW BY ... %’ ”/Uk ........... -

ICP 750
APPROVED BY A Ajﬁ—

F818.0075

NEXT CAL. DATE 95.’..‘.’.9.‘.[??& ......

BKK ENO0305
T9571A4

ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Wet Chemistry Lab 2

30 March 2023

Sujjar Naknakred ( Site Calibration Manager )

I
/ Boonchai Suriyawong ( Assistant Calibration Manager )

10 APR 2023

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14118/31-08-64



Ay, Metrological Center
@ l SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. A ATy 7028

Certificate No. T230683 . ‘ Page 2 of 4
Calibration Report

Equipment : Chamber ( Incubator )

Date of Calibration ¢ 5 April 2023 ( Finished Time 4:30 PM )

Environment : Temperature 22.9-28.6 °C

Line Voltage 221.7-22585 'V

Condition of this results of test. :

1.

This instrument was calibrated by insert 12 standard resistance thermometer into its chamber and test according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001 ) and AS2853-1986. )

All data show below were final values and the initial data may be obtained upon request.

The temperature scale used was based on ITS - 90,

. Reference Standard Instrument ;

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 37-(CH1-10) T222493 28 November 2023
RTD 100 ohm 36-(CHI1-10) T222493 28 November 2023
DATA LOGGER  34970A T193 T222493 28 November 2023

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244. )

. Condition of calibrated item : good

UUC Description :
Time Constant 2 Hour 24  Minute At 20 C
Fresh Air Damper [ ] Open DMin D Medium D Max

D Close

Not Available

o

. Result of test :

() without adjustment ( X ) after adjustment

I~
Approved By SPW\

FM-L15117/15-05-63



}(@ l SCG Metrological Center
W SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. TS 1To2s

Certificate No T230683 . . Page 3 of 4
Calibration Report
| |
10A  6A : : 3A
I t J .
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8F : I I ./
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: ot 9A 12F
\\\\ \)___.!_.)‘____ _______
/ ~- 1C
, 1
’ !
L’ 11F |
/’
4 '
4 1
7 [ :
24 % ; = 5A

"N TF

C=Centre, F=Centre of Face, A =Corner, E = Centre of Edge

1IC = 37CHI1 11F = 36CHI1
2A = 37CH2 12F = 36CH2
3A = 37CH3
4F = 37CHA4
SA = 37CH5
6A = 37CH6
7F = 37CH7
8F = 37CH8
9A = 37CH9
10A = 37CHI10
WA
Approved By, <—M

FM-L15 117/15-05-63



Ay, Metrological Center
@ } SCG SCI ECO Services Company Limited

. . . NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. 1230683 Calibration R eport Page 4 of 4
Measurement Results
Average Standard Reading at each position (OC )
Calibration Point 37CH1 | 37CH2 | 37CH3 | 37CH4 | 37CH5 | 37CH6 | 37CH7 | 37CHS8 | 37CH9 | 37CH10
20.0 2032 | 20.28 | 20.17 | 2022 | 20.22 | 20.04 | 20.17 | 19.74 | 2031 | 19.93
36CH1 | 36CH2
20.14 | 20.20
Calibration Point 37CH1 | 37CH2 | 37CH3 | 37CH4 | 37CHS | 37CH6 | 37CH7 | 37CHS8 | 37CH9 | 37CH10
25 2528 | 25.15 | 2513 | 25.13 | 2520 | 25.02 | 25.11 | 24.79 | 2520 | 25.26
36CH1 | 36CH2
25.13 | 24.94
Chamber ( Incubator ) Temperature Distribution
Reading (°C) . Coverage
Setting (°C ) Average (°C ) Stability &OC ) | Uniformity (°C )| Uncertainty (iOC )
Min, Max| Average Factor k
20.0 19.9,20.1 20.0 20.02 0.09 | 0.54 0.38 2.00
25.0 24.9,25.1 25.0 25.03 0.03 0.51 0.38 2.00

* The quoted uncertainty exclude "uniformity"
The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing
m

FM-L15 I17/15-05-63

a level of confidence of approximately 95 % .

Approved By.




SCG

CEMENT- BUILDING MATERIALS

O

Metrological Center
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.T221642

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt

Calibrated By
Approved By

Date of Issue

Page 1 of 5
Certificate of Calibration
: Digestion Unit
cl
¢ SCP Science REVIEW BY .....: ’Mf‘lk? .......
: DigiPRER HT APPROVED BY LL—AJ-
: HTC1120480658 vexr oaL oae 22loe!gh .

: BKK_EN0366
T2635A5
: ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,

Khet Suan Luang, Bangkok 10250
: Wet Chemistry Lab 1
: 27 June 2022
: Sujjar Naknakred ( Site Calibration Manager )

:M M /Boonchai Suriyawong ( Site Calibration Manager )

34 JUL 022

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57



Metrological Center

SCI ECO Services Company Limited
SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

©

CEMENT-BUILDING MATERIALS

Certificate No. T221642 Page 2 of 5

Calibration Report

Equipment : Digestion Unit
Date of Calibration : 30 June 2022
Environment : Temperature : 23.9-26.3 °C

Line Voltage : 2214-225.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was calibrated by insert four standard thermocouples type S into its chamber , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according

to WI-T10.
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC Type S M7-(CH16-17,CH19-CH20) T212004 15 October 2022
DATA LOGGER 34970A Ti21 T212004 15 October 2022

3. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good

Equipment Description :
Time Constant - Hour 26 Minute At _ 380 °C
Fresh Air Damper [ |Open [_|Min []Medium [ | Max
[ ]Close
[X]Not Available

5. Adjustment :
( X ) without adjustment () after adjustment

A
Approved By “%ﬁ“—} '

FM-L13 108/30-05-57



Metrological Center
@ SCI ECO Services Company Limited
}\)‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

CEMENT-BUILDING MATERIALS

Telephone : +66 2 586 56792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 3 of 5

Calibration Report

M7-CH17

M7-CHIS

Holel Hole2

M7-CHI? M7-CHI8 M7-CH20 i 1 M7-CHIS

M7-CH19

p—

i
Holel F ’ Holel2 \ Holeld Holel5

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
o ° o Holel Hole2 Hole3 Holed Hole5 Hole6 Hole7 Hole8
(O (o) (o) Reading
M7-CH17|M7-CH18|M7-CH19|M7-CH20{|M7-CH17|M7-CH18| M7-CH19{ M7-CH20
Max 0C 379.1 379.8 379.3 377.4 377.6 379.3 379.6 377.9
Min 0C 378.7 379.4 378.9 377.0 3773 378.8 379.1 3773
380.0 380.0 379.4 - 380.7
Average OC 378.9 379.6 379.1 3772 3774 379.1 379.3 377.6
Stability tOC 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
Cal. Point Setting Reading STD. Position of Stardards at Block
o ° ° Hole9 Holel0 | Holell | Holel2 | Holel3 | Holel4 | Holel5 { Holel6
(0O (O (o) Reading
M7-CH17|M7-CH18{M7-CH19|M7-CH20| M7-CH17|M7-CH18| M7-CH19|M7-CH20
Max oC 378.5 378.8 378.1 379.0 380.3 381.6 381.0 379.5
Min 0C 3778 3782 377.6 378.6 379.9 381.2 380.5 378.9
380.0 380.0 379.4 - 380.7 3
Average C 378.2 378.5 377.9 378.8 380.1 381.4 380.7 379.2
Stability iOC 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3

A e

Approved By.

FM-L13 108/30-05-57



Metrological Center

SCI ECO Services Company Limited
©ISCG T

AT BN NG MATERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T221642 Page 4 of 5

Calibration Report

! to
M7-CHI7 | MrcHB | M7-CH19

‘ ' MI-CH20 MI-CHI7
q*‘";}’{e"‘, ' ‘ Holel8 ! ‘ Holel9 ’ ‘ Hole20 ' LH«I:ZI

i . i
MT-CHIT } M7-CHI8 E : M7-CH19 | i M7-CH20 | ! M7-CH17

et s L -
t Hole28 i ‘ Hole29

‘Q“‘;;;,;;;r LN e T

FRONT
Measurement Results
Cal. Point Setting Reading STD. Position of Stardards at Block
° ° ° Holel7 | Holel8 | Holel9 | Hole20 | Hole21 | Hole22 | Hole23 | Hole24
(o] (o (O Reading
M7-CH17|M7-CH18|M7-CH19|M7-CH20{M7-CH17|M7-CH18| M7-CH19|M7-CH20
Max 0C 378.4 378.8 378.0 379.2 379.0 382.0 381.5 380.3
Min c.C 377.8 378.2 377.7 378.8 378.7 3815 381.1 379.6
380.0 380.0 379.4 - 380.7
Average 0C 378.1 378.5 377.9 379.0 378.9 381.8 381.3 379.9
Stability iOC 03 0.3 0.2 0.2 0.2 03 0.2 04
Cal. Point Setting Reading STD. Position of Stardards at Block
o ° ° Hole25 | Hole26 | Hole27 | Hole28 | Hole29 | Hole30 | Hole31 | Hole32
(O (%] () Reading
M7-CH17{M7-CH18|M7-CH19|M7-CH20|M7-CH17|M7-CH18|M7-CH19|M7-CH20
Max 0C 3783 378.7 378.4 378.8 379.6 382.6 382.0 380.8
Min 0C 377.6 | 3783 3719 378.4 379.3 382.2 3814 380.0
380.0 380.0 379.4 - 380.7 5
Average C 378.0 378.5 378.1 378.6 379.5 3824 381.7 380.4
Stability ioC 0.3 0.2 0.2 0.2 0.2 0.2 0.3 0.4

Approved By.

FM-L13 108/30-05-57



Metrological Center

SCI ECO Services Company Limited
©ISCG T

CEYENT- B DING MAERIALS 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T221642 Page 5 of 5

Calibration Report

M7-CHI9 M7-CH20

W Holed0

Measurement Results

Cal. Point Setting Reading STD. Position of Stardards at Block
o ° ° Hole33 | Hole34 | Hole35 | Hole36 | Hole37 | Hole38 | Hole39 { Holed0
(o) (0 (O Reading
M7-CH17|M7-CH18| M7-CH19|M7-CH20| M7-CH17|M7-CH18| M7-CH19|{M7-CH20
Max oC 378.6 376.7 371.2 378.0 380.0 382.2 3815 379.7
Min oC 378.1 376.2 376.7 3715 379.5 381.7 380.9 379.1
380.0 380.0 379.4 - 380.7
o
Average C 3783 376.5 377.0 3717 379.8 381.9 381.2 379.4
o
Stability + C 03 0.3 0.3 0.3 0.3 0.3 0.3 0.3

The expanded uncertainty of temperature measurement was

I+

249 C

The calibration result apply only the above calibrated item.
The result of test was found accurate as shown on date and place of test only.

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

a level of confidence of approximately 95 % .

Approved By.

FM-L13 108/30-05-57



Y31 dudia wa laueaueading 9190
DOUBLE S DIAGNOSTICS CO., L.LTD.

4 vovganme 13 weIanan seuany agamwa 10260 Tisfmd 02y 7477000 Tnsan: @2) 747-7008
DERELES 4 Soi Udomsuk 14, Bangna. Bangkok 10260 Tel. (02) 747-7009 Fax: (02) 747-7008

Maintenancc':al Plan YEAR: ‘9023

Periodical maintenace check list for Konelab

6M

1.Diluent-wash tubing change Vr
- 2.ISE tubing changg ™

3.Syringe check/change

4'.Dispensing check/ change

5.Waste tubing change when necessary

6.Lamp check/change £

7.Mixer paddle/paddle change(not Konelab20)

8.ISE needles check/change

9.Pump tubing check/ chance

10.Broken/worn out part check /change

11.Peristaltic pump check /cleaning/ lubrication

12.Heating check

13.Cooling check

14.Dispenser mechanic check/adjustment

15.Cuvette transfer mechanic check/adjustment

16.Dispenser movement check/adjustment

17.Sample/reagent register check/adjustment

18.Dispensing tubing tightness check

19.Photometer and optics cleaning/check/adjustment

20.Workstation PC cleaning if necessary i

21.Mechanic cleaning/lubrication

N«

22.Instrument cleaning if necessary
23.Complete analyzer testing with waterblank/QC or sample
24.Test parameters/Adjustment/config. Save-to USB key

QKRR G

25.UPS Test

Place: ....... /}LSLQ’b@w" w?' ............... Instrument: ..... !/93 ..... /A‘ic’wk@mégo
Date/Time: ..ccoiiene @ 5‘-01-(95 .......... Serial no: Q?j%&ﬁ ...............................
Service done byf ............ @&B—\e ............ Install date: ...

Signature of customer: @;’5&‘@ ................. Date/Time: .iuvcirmemerannntassanssenesnassasisansnasnssann



3 - Metrological Center
@ SCI ECO Services Company Limited
k){ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T222502 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Oven )
Manufacturer : Memmert —

REVIEW BY ... S""Vk ..... ? ........
Model : UF 450

APPROVED BY ... (1 /. AJ- .........
Serial No. : B7170531 l /

NEXT CAL. DATE S19B/3#%F
Customer Code : BKK EN0273 .
ID No. : T8042A4
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location : Oven Room

Date of Receipt : 23 November 2022

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

f\%’v‘é‘\ /Boonchai Suriyawong (Site Calibration Manager)
0 9 DEC 2022

Approved By

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14118/31-08-64



@ ‘ SCG Metrological Center
W SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. Aol Tis 17925

Certificate No. T222502 Page 2 of 4

Calibration Report

Equipment : Chamber ( Oven )
Date of Calibration ¢ 29 November 2022
Environment : Temperature : 29.1-29.6 °C

Line Voltage : 221.3-223.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine resistance thermometer detectors and nine standard thermocouples type T
into its chamber , the other one resistance thermometer detector use for ambient temperature measurement .
The calibration was done in according to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 27-(CH1-10) T210004 30 December 2022
TC TYPET TN261-TN270 T210010 30 December 2022
DATA LOGGER 34970A T149 T210004 30 December 2022

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 49  Minute At 104 C
Fresh Air Damper Open DMin D Medium Max

|:| Close

[:] Not Available

[¢]

5. Adjustment :
() without adjustment ( X ) after adjustment

\
Approved By. M

FM-L15I117/15-05-63



©ISCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T222502

Remark :

Calibration Report

< a»

L )

W

l;-cm 27-CHS
r
27-CHS 27-CHé6
27-CH9
Q
H
27-CH3 H? g-cua
27-CH1 27-CH2
&
| Wi2 ) D2 ﬁ - D
" R 7

Internal Dimensions of Chamber : W (Width) = 104 cm. , H (Height) = 72 cm. and D (Depth) = 60 cm.
Size of Installed Standard sensor number 27-CH1 to number 27-CH8: a=Scm.,b=5cm.and c=5cm.
Size of Installed Standard sensor number 27-CH9 : W/2 =104 cm./2 , H/2 =72 cm./2 and D/2 = 60cm./2

Measurement Results

Page 3 of 4

[4———— Chamber Edge

Average Standard Reading at each position (°C )

Calibration Point 27-CH1} 27-CH2 | 27-CH3} 27-CH4 | 27-CHS5 | 27-CH6 | 27-CH7 | 27-CHS8 | 27-CH9
104 104.07 | 103.60 | 103.45 104.02 104.47 103.57 104.59 103.78 | 104.18
Chamber ( Oven) Temperature Distribution
Reading (°C) Coverage
Setting o) Average Cc ) Stability @'c ) Uniformity (OC ) Uncertainty (:tOC )
Min , Max Average Factor k
104.0 - 104.0 103.97 0.07 0.70 0.42 2.00

* The quoted uncertainty exclude "uniformity”

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By

Yo, 2o

FM-L15117/15-05-63




7Ay Metrological Center
©/SCG

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. RS TS 17925

Certificate No. T222502 Page 4 of 4

Calibration Report

gﬂﬂ TN268
4 S o)
TN265
TN266 44— Chamber Edge
TN269
Q
H
s nn ™Z64
TN261 TN262
A
T ) L
| w2 D2 }?_ < D
“«as *
W

Remark :
Internal Dimensions of Chamber : W (Width) = 104 cm. , H (Height) = 72 cm. and D (Depth) = 60 cm.
Size of Installed Standard sensor number TN261 to number TN268 : a=5cm. . b=5cm. and ¢=5 cm.
Size of Installed Standard sensor number TN269 : W/2 =104 cm./2 , H/2 =72 ¢cm./2 and D/2 = 60cm./2

Measurement Results
Average Standard Reading at each position (°C )
Calibration Point TN261 | TN262 | TN263 TN264 TN265 TN266 TN267 TN268 | TN269
180 179.14] 179.17| 179.65| 179.26 | 180.41 | 179.64 181.18 180.99 | 180.36
Chamber ( Oven ) Temperature Distribution
o Reading (°C) o o o o Coverage
Setti C » A e(C Stability (& C Uniformity ( C U tai + C
etting ( C) Min, Max | Average verage ( C) ability (+ C) niformity ( C) ncertainty (+ C) Factor k
180.0 - 180.0 179.98 0.38 1.78 1.10 2.00

* The quoted uncertainty exclude "uniformity”
The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for a t-distribution, providing

a level of confidence of approximately 95 % .

FM-L15 117/15-05-63

Approved By




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ip=pip
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX. 0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul

( ) Malee Butkruea
(") Suwit Imjai

Issue Date :

\‘\"I“f"
2 ;
R

~

W

e~
E s
Yl

W
I

)

s,

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 22TM676
Page.: 1 of 3

Autoclave

TOMY REVIEW BY ..... K.
SX-700 APPROVED BY

48134190 NEXT CAL. DATE 9-0!'“"% ......
BKK_ML0041 ’

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Media Preparation Room

20 May 2022
20 May 2022
(26 +10)°C
(50 +30) %

Preecha Hlahib

¢l

Approved Signatory

24 May 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0041435



Equipment : Autoclave Cert. No.: 22TM676
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2205-04040C-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34972A MY57013823 22LM24 26 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

R R e Environmental
2 e L "}a"’n 3 4
& L:%;—:*“’tiﬁ%ﬁ%%a (°C) | (%RH.)| (Volt)
Beginning of Calibration 24 55 220
Finished of Calibration 26 57 221
" N Ref. Std.

Position Description
E— ID No.:

1= Center of chamber 19-17TC-11

2 = |Temperature sensor 19-17TC-12

3= Exhaust port 19-17TC-13

o

21109670



Equipment : Autoclave Cert. No.: 22TMB76
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2205-04040C-2
Result of Calibration :-  (*) Without Adjustment
Operating parameter Set : Temperature = 108 °C
Sterilization period = 10 minute
uuc UU('Z* - Average* _ Stability Press_ure UINGBETATREY Coverage
Setting | Reading Position | Standard Reading Reading Factor
(°C) (°C ) (°C) (£°C)| (MPa) (£°C ) k
1 107.536
108 108 2 107.542 0.19 0.04 0.91 2
3 107.471
Operating parameter Set : Temperature = 115 °C
Sterilization period = 20 minute
UU-C* UU(:‘,* - Average* . Stability Press.ure T Coverage
Setting Reading Position | Standard Reading Reading Factor
(°C) (°C) (°C) (£°C)| (MPa) | (£°C) k
114.502
115 115 2 114.582 0.15 0.08 0.89 2
3 114.539
Operating parameter Set : Temperature = 118 °C
Sterilization period = 10 minute
UUF* UU(.?* By Average* - Stability Press.ure Uncertainty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(cc) | () (°C) (£°C)| (MPa) | (£°C) k
1 117.517
118 118 2 117.616 0.094 0.09 0.88 2
3 117.530
Result of Calibration :-  (*) Without Adjustment
Operating parameter Set : Temperature = 121 ‘C
Sterilization period = 30 minute
uuc* UU(?* N Average* - Stability Press.ure Giseartilily Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(cc) | () (°C) (+°C)| (MPa) | (%°C) k
1 120.400
121 121 2 120.511 0.18 1.4 0.90 2
3 120.465
Average* The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note :

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 95 %.

-000-

The reported uncertainty of measurement was included stability and excluded uniformity .

0t
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 7 ;
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il W
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TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
(4]
" Cert. No.: 22TM102
) ® ° Page.: 1 6f 3
Certificate of Calibration
Equipment : Incubator
a4,
_ REVIEW BY ......... LMCM .....
Manufacturer : SHEL-LAB
Model : 1915A APPROVED BY ermnng
Serial No. : o NEXT CAL. DATE 35‘0}}5‘97
ID No. : BKK_ML0010
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Location : Incubation & Micrological Reading
Received Order : 21 January 2022
Calibration Date : 21 January 2022
Ambient Temperature : (26 +10)°C
Relative Humidity : (50+£30)%
Calibrated by : Krisda Malee

Approved by : W .

Approved Signatory

( yPornthippa Tameyakul
( ¥) Malee Butkruea
() Suwit Imjai

Issue Date : 3 February 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 00373717



Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Incubator
Used Item

2201-06160C-1

Cert. No.: 22TM102
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition
2. This certificate is valid only to the item calibrated on date and place of calibration.

Model
34972A

Serial No. Cert. No.
MY57013711 21LM7

3. This certification is traceable to the International System of Unit.

Result of Calibration :-

Function of UUC* ;

Fresh air setting :

Temperature Source
Close

e ,a

a= 10
b= 10
c= 10

cm D=

cm W =

cm H=
Capacity =

(*) Without Adjustment

] 7 /
-4
, D
wiz - j}_ &
i e b
-
a

Probe Installation Details :

0.90
0.75
1.2
0.81

Due Date
16 Jun 2022

Dimension of Chamber :

Environment during calibration
Lo Beginning Finished
Temp. (°C) 26 25
REL.Humid. ( % ) 53 54
AC Supply ( Volt ) 220 221

Position : Ref. Std.
ID No.:

1 18-18RTD-01

2 18-18RTD-02

3 18-18RTD-03

4 18-18RTD-04

i 5 18-18RTD-05
- 6 18-18RTD-06
- 7 | 18-18RTD-07
" 8 18-18RTD-08
9 (ref.) 18-18RTD-09

Wl

a 10392309



Equipment : Incubator Cert. No.: 22TM102
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2201-06160C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (*C) (°C) (£°C) (°C) (°c) (£°C) k
35.0 35.0 35.0 0.043 0.41 0.42 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 34.801 34.868 34.862 35.012 35.040 35.010 35.084 35.040 38,178

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

Mals, -

a 1092308
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁE“/MﬁE

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’///'//-/_—\\\\\i } e _\
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i\ Z '
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1571
Page: 10of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Binder REVIEW BY :uivus® ‘

Model : ED 240/E2 APPROVED BY

Serial No. : 00-15533 NEXT CAL. DATE .?.1..’.9?..(‘?5’.’.,....
ID No. : BKK_ML0013

Submitted by : . ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Media Preparatiom Room
Received Order : 21 November 2022
Calibration Date : 21 November 2022
Ambient Temperature : (26+10)°C

Relative Humidity : (50 +£30) %

Calibrated by : Krisda Malee

Approved by : Qmalu ;

Approved Signatory

Malee Butkruea

(/) Pornthippa Tameyakul
(/)
) Suwit Imjai

(

Issue Date : 29 November 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0048150



Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Hot Air Oven
Used Item
2211-06230C-1

Cert. No.:

22TM1571

Page: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument;-

Instrument

1) Data Acquisition

Model
34970A

Serial No.
MY44067817
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Result of Calibration :-

Function of UUC* :

(*) After Adjustment

Temperature Source

Fresh air setting : Not Available
T, .
A o
1
g (ref)
¢
H P H/2
6 i
¢ 8
! 74
Wiz s $le D
v -"Di2 7 b
a
< o -

Probe Installation Details :

a= 5.0 cm
b= 5.0 cm
c= 5.0 cm

Cert. No.
22LM121

Due Date

22 Aug 2023

Dimension of Chamber :

D= 0.50

W=

H= 0.60
Capacity =

0.80

0.24

Environment during calibration
B Beginning Finished
Temp. (°C) 26 26
REL.Humid. ( % ) 53 55
AC Supply ( Volt ) 219 220

Position : Rl il
ID No.:
1 21-15TC-01
2 21-15TC-02
3 21-15TC-03
4 21-15TC-04
- 5 21-15TC-05
- 6 ~ 21-15TC-06
- 7 21-15TC-07
=t 8 21-15TC-08
9 (ref.) 21-15TC-09

Mol

a 1138049



Equipment : Hot Air Oven Cert. No.: 22TM1571

Condition As-Received : Used ltem Page: 30of 3
Reference : 2211-06230C-1
Result of Calibration :- (*) After Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall inceriainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) (°C) (°C) (£°C) - (°C) (°C) (£°C) k
180 180 180 0.70 1.5 2.9 1.4 2
Calibration Measured Temperature ( °C )
Point Position
("G ) 1 2 3 4 5 6 T 8 9 (ref.)
180 179.520 | 180.585 | 178.855 | 179.482 | 178.827 | 179.938 | 179.074 | 180.199 180.068

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-

Mok,

21138053
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 \ B
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM677
Certificate of Calibration Page.: 1 of 3

Equipment : Water Bath
Crtin
REVIEW BY vfﬂ"ci@h ..........
Manufacturer : Memmert
APPROVED BY . e
Model : WNE 45 / } :
J0lp12%
CAL; DATE: Suiicommmmnnddis Y
Serial No. : L712.0429 NER] A ) e
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang ,
Bangkok 10250 Thailand

Location : Incubator & Microbiological Reading
Received Order : 20 May 2022

Calibration Date : 20 May 2022

Ambient Temperature : (26410 )°C

Relative Humidity : (50 +30) %

Calibrated by : Preecha Hlahib

Approved by : & u

Approved Signatory

() Pornthippa Tameyakul
() Malee Butkruea
( /J Suwit Imjai

Issue Date : 24 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0041433



Equipment : Water Bath Cert. No.: 22TM677
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2205-04040C-1

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY57013823 221L.M24 26 Feb 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (™) Without Adjustment
Function of UUC* ; Temperature Source
Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 24 47 220
Finished of Calibration 24 52 221
Position : RER I
S/N.:
1 4804539-006
2 2 4804539-007
5(ref.)
4 3 | 3 4804539-008
4 4804539-009
; 5(ref.) 4804539-010

Front

Gowd

a 1109674



Water Bath

Used Item
2205-04040C-1

(*) Without Adjustment
Temperature Source

Equipment :

Condition As-Received :
Reference :

Result of Calibration :-
Function of UUC* :

Cert. No.: 22TM677
Page.: 3 of 3

Calibration uuc* uucr Average* Standard Reading {PC )
point Setting Reading Position
(o) (7C ) (°C) 1 2 3 4 5 (ref.)
44.5 44.4 44 .4 44,539 44,497 44.476 44.506 44.507
Calibrati
ahbfa el Uniformity | Stability Uncertainty Covarags
point Factor
(°C) (°c) (£°C) (£°C) k
445 0.068 0.030 0.15 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-00o-

Gt
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

0
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Cert. No.: 23TM637
Page: 10of 3

Certificate of Calibration

Equipment : Water Bath

REVIEW BY .......... f%.'ﬂf'}d . ... K.
Manufacturer : Memmert
Model : WNE 45 APPROVED BY .

§ solt| 210

Serial No. : L712.0429 NEXT CAL’. 175 e et el T
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Incubator & Microbiological Reading
Received Order : 20 April 2023

Calibration Date : 20 April 2023

Ambient Temperature : (26110 )°C

Relative Humidity : (50+30)%

Calibrated by : Kunchit Promprat

Approved by : M .

Approved Signatory

Malee Butkruea
() Suwit Imjai

( /) Pornthippa Tameyakul
()

Issue Date : 24 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053357



Water Bath
Used Item
2304-02530C-1

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Cert. No.: 23TM637
Page: 20of 3

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance

Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No.
34970A MY44073381 22LM78/1
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Heat transfer medium used : Water

1) Data Acquisition

Cert. No.

Environmental AC Voltage Supply
{°C) ( %R.H.) ( Volt)
Beginning of Calibration 25 45 223
Finished of Calibration 25 43 223
Position : B, St
S/N.:
1 4803988-006
1 2 2 4803988-007
5(ref))
4 3 ’ 3 4804539-014
4 4804539-015
5(ref.) 4804539-016
Front

Due Date
12 May 2023

Mol

a 1158265



Equipment : Water Bath Cert. No.: 23TM637
Condition As-Received : Used Item Page: 3 0of 3
Reference : 2304-02530C-1
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) ]
) . — Uncertainty
point Setting Reading Position
(°C) ( "C ) (°C) 1 3 4 5 (ref.) [ +£%C)
44.5 44.5 44.5 44.492 44.483 44 475 44,510 44,491 0.15
45.0 45.0 45.0 45.005 44.962 44.979 45.016 44.986 0.15
Calibralion | o e ity | Stapiling: | ©OV0M8
point Factor
(°C) (°C) (£°C) k
445 0.051 0.022 2
45.0 0.080 0.026 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-00o-

Ml

a 1158264




HACH COMPANY
C/O AB Sciex (Thailand) Limited, Building D Room No. D3 11, 3rd Floor, No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
|Phone +66 (02) 026-3529 Ext. 0 | Fax +66(02) 026-3572| www.sea.hach.com|

LABX 2300391
Test Report
Customers ALS Laboratory Group (Thailand) Co., Ltd.
Equipment Chlorine Meter Manufacturer HACH
Controller Model Pocket Il CI2 ID No. BKK_LG0032
Controller Serial No. 18110E374141 Sensor Serial No. .
Date of test 28/02/2023 Period -
Environment temperature : 25,0 °C Humidity 56.0 %RH
Results
Instrument Checked
ftem Characteristic Before After Remark
1 Visual Inspect M Pass O Fai 4| Pass L] Fail
2 Power Supply (4.5 - 6.5 VDC) 6.0 VvDC 6.0 VvDC
3 Display Check lZ[ Pass |:| Fail |Z| Pass D Fail
4 Keyboard Check M Pass O il | pass L1 Fail
5 Function System Program M Pass O rai E Pass L1 Fail
Warning and Error Checked
ltem Event Before After
6 Error list M Nane None
D Appear D Appear
Check with Standard
ltem Characteristic | Before After Remark
DPD-CHLORINE-LR
7 Blank ( 0.00 mg/l) 0.00 mg/l 0.00 mg/l
8 Standard CI2No. 1 ( 0.23 + 0.09 mg/l) 0.25 mgll 0.24 mg/l
9 Standard CI2No. 2 ( 0,89 % 0.10 mg/l) 0.92 mg/l 0.90 mg/l
10 Standard CI2 No. 3 ( 1.64 + 0.14 mg/l) 1.66 mg/l 1.64 mg/l
DPD-CHLORINE-HR ' ‘
14 Blank ( 0.0 mg/l) 0.0 mg/l 0.0 mg/l
12 Standard CI2 No.1  ( 21+ 0.2 mg/l) 2.2 mg/l 24 mg/l
13 Standard CI2No.2 ( 39 + 0.3 mgll) 3.9 mg/l 39 mg/l
14 Standard CI2 No.3 ( 68 + 0.6 mgll) 6.8 ma/l 6.8 mg/l
REVIEW B
APPROVED BY ..JITE e,

| NEXT CAL. DATE

Be Right”™




HACH COMPANY
C/O AB Sciex {Thailand) Limited, Building D Room No. D3 11, 3rd Floor , No. 735/4, Srinakarin Road, Pattanakarn, Suanluang, Bangkok
|Phane +66 {02) 026-3529 Ext. 0 | Fax +66(02) 026-3572| www.sea.hach.com|

LABX 2300391

Summary of checked
The instrument can work normally and efficiently. (LAF8aNadIAEMNTavIINWlaUdnAuaslss@ninn
0 The instrument can work but it's requiring to maintenance. (1AFadiadAaMNTavUlALAARILINgIFNE)

[0 The instrument could not work it's requiring to repair. (1AFasNadnlignIsovitnuylduasdainisdanigs)
emark:

Standard Equipment Used

Equipment Equipment .D.
Standard Chlorine DPD-CHLORINE-LR Lot No.  A2131 Exp date : May-24
Standard Chlorine DPD-CHLORINE-HR Lot Na. A2104 Exp date :  Apr-24
Digital multi meter SIN : 97270010 Due date : 23-Jun-23
Thermo hygrometer SIN : 41413945 Due date : 17-Aug-23

Test By :

S 25

( Mr. Suanun Sartyangkool )

Assistant Service Division Manager

Be Right™
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  3I3e=miRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’,///-_\\/'/_‘R‘*\: \ ‘ T AN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 RCARE .s..T.1
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CG5290
Page.: 1 of 2

Certificate of Calibration

Equipment :
Capacity :

Serial No. :

ID. No. :

Manufacturer :
Made in :

Submitted by :

Ambient Temperature :
Relative Humidity :
Barometric Pressure :
Calibration Procedure :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
(¥) Malee Butkruea

( ) Ponpan Paipim

( ) Srisuda Khamtha

Issue Date :

Burette REVIEW BY ... SN]U“( ..... 7 -

10 mL APPROVED BY LLA&L-

) NEXT CAL. DATE Y. limnn

BKK_ENO0296

Witeg
Germany

ALS Laboratory Group (Thailand) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.
Khwaeng Phatthanakan, Khet Suan Luang
Bangkok 10250 Thailand

(20 + 25) °C
(50 + 10) %
759 mmHg
ASTM E 542 - 01

Panward Pramklam

Wl -

Approved Signatory

27 December 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0036389



Equipment : Burette

Received Date : 22 December 2021
Condition As-Received : Used ltem
Calibration Date : 24 December 2021
Reference : 2112-0571DSC-13

Condition of this result of calibration

. Reference Standard Instruments :

ID. No. Certificate No.

Cert.No.: 21CG5290
Page.: 2 of 2

Traceability Due date

Instruments Model Serial No.
1) Balance AE200S N03679
2) Thermo-Hygrograph THDX-CE 00016540
3) Thermometer - 0834181

This certification is traceable to S| Unit

140RCO001 21MM429
140EC001 21H1366
140EC005 211836

2. The certificate is valid only to the item calibrated on date and place of calibration.

. True value is converted to true volume at the standard temperature of 20 i

Calibration result :

NIMT 22 Sep 2022
NIST,NIMT 21 June 2022
NIMT 03 Aug 2022

Nominal capacity Reading Uncertainty k
(mL) (mL) (+mL) Factor
10 9.9982 0.0038 2.00

3
Remark mL = cm

factor k , providing a level of confidence of approximately 95 %.

-00o-

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

Wk, -

a 1088108
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NEXT CAL. DATE .20 %

s

Certificate of Calibration

ICS-2100: Anion (ID#659)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

ICS-2100 S/N: 15010977

AS-HV

For

S/N: 5450A36659

ALS Laboratory Group (Thailand) Co., Ltd.

Operator Signature:

T "-'
'y |
7 ..

(\mw;}. "

(Mr.Nutdanai Laekhwan)

Application Chemist

Date: Jan 12, 2023

.

-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAﬁD-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC.TISITIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
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Cert.No.: 23CHO30
Page.: 10of3

Certificate of Calibration

Equipment : Spectrophotometer

Manufacturer : HACH

Maodel : , DR 3800

Serial No. : I REVIEW BY ....Ananta.B....
ID No. : SGK_CL0038 apprOVED BY . Komithe B
Condition As-Recelved: Vsed ftem NEXT CAL. DATE E%ft{?f‘..’%fﬁ.......
Received Date : 23 January 2023 ‘ -
Calibration Date : 24 January 2023

Reference : 2301-06610C-1

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Songkhla Branch.

114/1 Moo 8 , Kanjanavanij Rd.,
Banphru , Hatyai,
Songkhla 80250 , Thailand

Calibration Place : Chemistry Room

Ambient Temperature : (28.3-27.3)°C (On-Site)
Relative Humidity : {49.6 -49.9) % (On-Site) *
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Kunchit Promprat

Approved by : ma.l!h :

Approved Signatory

(~/) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 7 February 2023
The Uncertainties.are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in Tull, excent with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0050506
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Cert. No.: 23CHO30

Page: 20f3
Condition of calibration result
1. Reference Standard Material :
. Material Serial No. | Certificate No. Due date
1. Absorbance Standard set 32583 100581 30 Mar 2024
2. Wavelength Standard set 20829 94776 02 Sep 2023
3. Wavelength Standard set 20829 94777 02 Sep 2023

2. This certificate is valid dhly to the item calibrated on date and place of calibration.

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology {NIST), The United States of America

4, Spectral BandWidth : 5 nm

Scan Speed ; - nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (£nm) k

418.40 418 0.59 2.00
479.88 480 0.59 , 2.00
513.75 514 0.59 2.00
537.00 536 0.59" 2.00
638.00 638 0.59 2.00
684.70 685 0.59 2.00
747.61 748 0.59 2.00
807.04 807 0.59 2.00

Ny,

a 1146846



Cert. No.: 23CHO30

Page: 30of3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{nm) { Abs) { Abs) { *Abs) k
Zero 0.000 0.0028 2.00
0.5701 0.568 0.0029 2.00
420.0
0.7147 0.712 0.0030 2.00
1.0031 0.999 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5552 0.553 0.0029 2.00
440.0
0.7031 0.700 0.0030 2.00
0.9867 0.981 0.0029 2.00
Zero 0.000 0.0028 2.00
0.5178 0.517 0.0030 2.00
465.0
0.6642 0.663 0.0029 2.00
0.9312 0.930 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5195 0.517 0.0030 2.00
546.1
0.7007 0.698 0.0029; 2.00
0.9833 0.979 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5537 0.550 0.0030 2.00
590.0
0.7763 0.771 0.0029 2.00
1.0912 1.083 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5615 0.558 0.0029 2.00
635.0
0.7659 0.762 0.0030 2.00
1.0763 1.070 0.0028 2.00
Remark

- Each individual filter is measured against the empty filter holder (blank} used to zero the spectrophotometer

The reported uncertainty of measurement was based on a standard uncertainty multiplied by & coverage

factor k , providing a level of confidence of approximately 95 %.
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
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Cert. No.: 23TM104
Page: 10of 3

Certificate of Calibration

Equipment : Water Bath

REVIEW BY ..o SRV
Manufacturer : Memmert

APPROVED BY
Model : WB 45

NEXT CAL. DATE :'.‘.3.!.9'.‘.]%‘7 .......
Serial No. : L799.0009 !
ID No. : BKK_ML0049
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand

Location : Biochemical Lab

Received Order : 19 January 2023
Calibration Date : 19 January 2023

Ambient Temperature : (26 £10)°C

Relative Humidity : (50 +30) %

Calibrated by : Khit Ruttanaprapachai

Approved by : % ‘

Approved Signatory

() Pornthippa Tameyakul
(v) Malee Butkruea
() Suwit Imjai

Issue Date : 2 February 2023

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0050454



Equipment : Water Bath Cert. No.: 23TM104
Condition As-Received : Used Item Page: 20of 3
Reference : 2301-05770C-1

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 22LM121 22 Aug 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) (%R.H.) ( Volt )
Beginning of Calibration 23 53 221
Finished of Calibration 24 57 222
Posiion Ref. Std.
osItl .
. ID No.:
1 70RC143
2 2 70RC144
4 ek : 3 70RC145
4 70RC146
5(ref.) 70RC147
Front

Wy, -
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Equipment : Water Bath Cert. No.: 23TM104
Condition As-Received : Used Item Page: 30of 3
Reference : 2301-05770C-1
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
{°C) (G ) (°C) 1 2 3 4 5 (ref.)
42.0 449 449 41.996 42.005 41.974 42.021 42.036
Callbratlon | -, trormity | Stablity |Uncertainty| SoveraEe
point Factor
(°C) (°C) (£°C) (£°C) k
42.0 0.11 0.037 0.15 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note :

The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 95 %.
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1 Aldicarb High-Performance Liquid Chromatographic Method™
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method!
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!™
4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Arsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
6 Barium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 3-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 3-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 |y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
11 Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method™
Demand 2) 5-Day BOD Test, Membrane Electrode Method™
12 | Carbaryl High-Performance Liquid Chromatographic Method™
13 | Carbofuran High-Performance Liquid Chromatographic Method™®
14 Cadmium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
15 | Chemical Oxygen 1) Closed Reflux, Colorimetric Method!™
Demand 2) Closed Reflux, Tritimetric Method™
16 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method®
18 Color ADMI Weighted-Ordinate Spectrophotometric Method
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19 Copper 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!”
20 Cyanide Distillation, Colorimetric Method!™
21 2,4"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
22 | 44"-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | 2,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
25 |24’ -DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
26 4,4 00T Liquid-Liquid Extraction, Gas Chromatographic Method™
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
29 Endosutfan | Liquid-Liguid Extraction, Gas Chromatographic Method!™
30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™”
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
33 Formaldehyde Distillation, Colorimetric Method™
34 Free Chlorine 1) DPD Ferrous Titrimetric Method™
2) lodometric Method™
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
36 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
37 | Hexavalent Chromium Filtration, Colorimetric Method™
38 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!™
39 Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
_ Mass Spectrometric Method™
40 | Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
a1 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!®
2) Digestion, Inductively Coupled Plasma/Mass
spectrometric Method™
a2 Methiocarb High-Performance Liquid Chromatographic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method!
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44 Methomyl ‘ High-Performance Liquid Chromatographic Method™

45 | Nickel 1) Digestion, Inductively Coupled Plasma Method!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

46 Oit & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

47 Oxamyl High-Performance Liquid Chromatographic Method!¥

a3 Propoxur High-Performance Liquid Chromatographic Method™

49 | pH Electrometric Method!

50 Phenols 1) Distillation, Chtoroform Extraction Method™
2) Distillation, Direct Photometric Method™

51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™¥
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

52 | Sulfide lodornetric Method™

53 | Temperature Laboratory and Field Methods™

54 | Total Dissolved Solids Dried at 180 C**

55 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method™®

56 | Total Suspended Sclids | Dried at 103-105 °C**

57 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic Method™

58 Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method,;
Colorimetric Method; Calculation™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation!?

- 59 Zinc 1) Digestion, Inductively Coupled Plasma Method™

2) Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method!”
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Acenaphthene Liquid-Liquid Extraction, Gas Chromatoegraphic/
Mass Spectrometric Method!™
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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11

12

13

14

15

16

17

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic Acid

Benzo(a)pyrene

Benzol(g,h,ilperylene

Beryllium

Bis(2-chloroethyl)ether

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!¥

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
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24
25
26
27
28
29
30
31
32

33

Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/

Bromodichloromethane
Bromoform

Butanol

Butyl Benzyl Phthalate

Cadmium

Carbazole

Carbon Disulfide
Carbon tetrachloride
Chlordane
p-Chloroaniline .
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenot

Chromium

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Purge and Trap, Gas Chromatographic/

Mass Spectromatric Method!™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Inductively Coupled Plasma Method!!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

N
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34 Chromium (i) 1) Digestion, Inductively Coupled Plasma Method, 51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Colorimetric Method; Calculation™ Mass Spectrometric Method™
2) Digestion, Inductively Coupled Plasma/ 52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Colorimetric Method; _ Mass Spectrometric Method™”
Calculation® 53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
35 Chromium (V1) Colorimetric Method® Mass Spectrometric Method™
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ ‘ Mass Spectrometric Method!
37 | Cyanide Distillation, Colorimetric Method' '55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
38 2,4D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®"
Mass Spectrometric Method' 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
39 | DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 57 Dietdrin Liquid-Liquid Extraction, Gas Chromatographic/
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 58 | Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
a1 | DOT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
. Mass Spectrometric Method™ 59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
42 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method!® 61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
a4 1,2-Dichtorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!™
Mass Spectrometric Method™ 62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/ ’ Mass Spectrometric Method™
. Mass Spectrometric Method!¥ 63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ : Mass Spectrometric Method™
’ Mass Spectrometric Method™ 64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
a7 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphic/ Mass Spectrometric Method™
Mass Spectrometric Method!™ 65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
as 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method™ 67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ .
Q < )“
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

74 Ol-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

75 B-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™®

76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

77 Hexachlorocyclopentadiene | Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

81 | Lead 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

82 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

83 Mercury 1) Cold Vapor Atomic Absorption Spectrometric

Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™

-
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84 Methanol 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!

85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®

87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

88 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

89 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ )

90 Methyl tert-BQtyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

92 | Nickel 1) Digestion, Inductively Coupled Plasma Methad™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™

93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

96 Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/

- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

Mass Spectrometric Method!¥
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97 Pentachlorophenot Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
98 pH Electrometric Method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
100 Phenol 1) Distillation, Direct Photometric Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
102 Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'®
103 | Silver 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
104 | Styrene Purge and Trap, Gas Chromatographic/
. Mass Spectrometric Method™®
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
109 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!*27
110 | TPH Cog-Cie) Solvent Extraction, Gas Chromatographic Method!®?
111 | TPH (Co1-Cas) Sclvent Extraction, Gas Chromatographic Method®?
112 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
113 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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114 1,1,2-Trichloroethane...
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114 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

115 Trichloroethytene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®

116 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas.Chromatographic/
Mass Spectrometric Method™

117 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

118 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™

120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

121 Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

122 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

123 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

124 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™

125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

126 | Zinc 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, inductively Coupled Plasma/
Mass Spectrometric Method™

anede (Udeeszuns) 919U 16 518013
dndiuit frsNaRe EERIGEREY
1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
Arsenic Isokinetic, Digestion, Inductively Coupled Plasma

Method!™
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3 Carbon Monoxide 1) Sampling Bag Non-Dispersive Infrared Method™
2) Non-Dispersive Infrared Method™
3) Instrumental Analyzer Method™

4 Chlorine 1) Absorption Sampling, lon Chromatographic
Method™
2) Isokinetic Sampling, lon Chromatographic Method ©

5 Copper Isokinetic, Digestion, Inductively Coupled Plasma
Method™

6 Dioxins Isokinetic Sampling, Analysis by ISO/IEC 17025
Accredited Laboratory or Analysis by Department
of Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)®

7 Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic
Method!!
2) Isokinetic Sampling, lon Chromatographic Method™

8 Hydrogen Sulfide Absorption Sampting, lodometric Method™

9 Lead Isokinetic, Digestion, Inductively Coupled Plasma
Method™ .

10 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™
2) Isokinetic, Digestion,. Inductively Coupled Plasma
Method™

11 | Opacity Ringelmann’s Method®?

12 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method®™
2) Chemiluminescence Method™
3) Instrumental Analyzer Method™

13 Sulfur Dioxide 1) Absorption Sarmpling, Barium-Thorin Titrimetric
Method® :
2) UV Fluorescence Method®!
3) Instrumental Analyzer Method™

14 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method®™

15 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®™

16 Xylene Adsorption Sampling, Gas Chromatographic

Method™
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1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric |
Method[1,9,25] -
2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method ¥
2 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method5% '
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!™414l
3) Digestion, Inductively Coupled Plasma Method™*
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™®!
3 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method™ &' '
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method619
3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®
4 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"®'*
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spactrometric Method™69
3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/
~ . Mass Spectrometric Method ™
5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"5!%
2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!519
3) Digestion, Inductively Coupled Plasma Method!™*!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®
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Cadmium

Chlordane

Chromium

<

Chromium ()]

Chromium (V1)

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4'%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 518

3) Digestion, Inductively Coupled Plasma Method!*]
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢)

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,l9,25]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 221

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 2619

3) Digestion, Inductively Coupled Plasma Method!*]
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!:61517 v

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method616:17

3) Digestion, inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method[?,&,ls,ﬂl

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!™® 1617

1) Waste Extraction, Colorimetric Method™®!7

2) Alkaline Digestion, Colorimetric Method®'"
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Cobalt

Copper

2,4-D

DOD

DDE

DOT

1) Waste Extraction, Digestion, Inductively Coupled
Plasra Methodé9] '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!t41¢!

3) Digestion, Inductively Coupled Plasma Method!"*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method61

2) Waste Extraction, Digestion, inductively Coupled
Plasma/Mass Spectrometric Method 419

3) Digestion, Inductively Coupled Plasma Method!"'¥
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™®

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method %2
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method %!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2%

2) Soxhlet Extraction, Gas Chromatographic Method! %22
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2%*1

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2

2) Soxhlet Extraction, Gas Chromatographic Method!%%
3) Autormated Soxhlet Extraction, Gas Chromatographic
Method &Y

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2]

'A/ymj
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18

19

20

21

22

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method1%%
3) Automated Soxhlet Extraction, Gas Chromatosraphic
Method 231

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"*2

2) Soxhlet Extraction, Gas Chromatographic Methodl1%%2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %2

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method!*%2
3) Automated Soxhlet Extraction, Gas Chromatosgraphic
Method %31

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method! %2
3) Automated Soxhlet Extraction, Gas Chromatographic
Methed 12231

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!™ 4%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™&!®!

3) Digestion, Inductively Coupled Plasma Method™*
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"®

1) Waste Extraction, Separatory Funnel quuid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method“'9'251

2) Soxhlet Extraction, Gas Chromatographic Method (1022
3) Autorated Soxhlet Extraction, Gas Chromatographic
Method #*!

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method6:3

d5aiy
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Methoxychlor

Mirex

Molybdenum

Nickel

2) Waste Extraction, Thermal Decomposition
Amalgamation and Atomic Absorption Spectrometric
Method™*!

3) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method™42

4) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!®

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method!”

6) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™”

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method 1942
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %221

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2”

2) Soxhlet Extraction, Gas Chromatographic Method (022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™é

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!61

3) Digestion, Inductively Coupled Plasma Method”'
4) Digestion, Inductivety Coupled Plasma/

Mass Spectrometric Method!16!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®6

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®6

3) Digestion, Inductively Coupled Plasma Method !
4) Digestion, Inductively Coupled Plasrna/

Mass Spectrometric Method™'®
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Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2" 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5Tetrachlorobiphenyl
- 2,2',5,5-Tetrachlorobiphenyl
- 2,3',4,4-Tetrachlorobiphenyl
- 2,2,3,4,5-Pentachlorobiphenyl
- 2,2,4,5,5-Pentachlorobiphenyl
- 2,3,3' 4" 6-Pentachlorobiphenyl
- 2,2 3,44 5-Hexachlorobiphenyl
- 2,23,4,5,5-Hexachlorobiphenyl
-2,2,35,5'6-
Hexachlorobiphenyl
-2,2,4,4'55'-
Hexachlorobiphenyl
-2,23,3,4,4'5-
Heptachlorobiphenyl
-2,2,3,44'55'"-
Heptachlorobiphenyl
-2,2,3,4.4'56-
Heptachlorobiphenyl
-2,2,3,4556-
Heptachlorobiphenyl
-2,2334455'.6-
Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™*??

2) Soxhlet Extraction, Gas Chromatographic
Method!1%2¥

3) Automated Soxhlet Extraction, Gas Chromatographic
Method #2*Y

MUY
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33

34

Pentachlorophenol

pH
Selenium

Silver

Thallium

Toxaphene

Vanadium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*2

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21
Electrometric Method®?*”

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 619

3) Digestion, Inductively Coupled Plasma Method!™*!
4) Digestion, Inductively Coupled Plasmé/

Mass Spectrometric Method!™¢

i) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!>®* _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 649

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™5!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™49

3) Digestion, Inductively Coupled Plasma Method!"*]
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1,9,25]

2) Soxhlet Extraction, Gas Chromatographic Method 102
3) Autorated Soxhlet Extraction, Gas Chromatographic
Method #%*1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!1% _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!:6:14]

3) Digestion, Inductively Coupled Plasma Method!™*

<
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Zinc

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!5!19

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!*%19

3) Digestion, Inductively Coupled Plasma Method!*¥!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!9

ol
2o

1
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A Aagnzd

Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*2%

1) Soxhlet Extraction, Gas Chromatographic
Method(1022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?+!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®!9l

1) Digestion, Inductively Coupled Plasma Method!™*!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!9

1) Soxhlet Extraction, Gas Chromatographic
Method!'%#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! !

1) Digestion, Inductively Coupled Plasma Method!'%
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!!9l

- b@ -
dndiuii asuaiY AFhased
9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?"
11 Benzo(b)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3"
12 Benzo(k)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"
13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?!
14 Benzo(a)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*!
15 Benzog,h,hperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Couplted Plasma/
Mass Spectrometric Method!™*¢
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®»!
18 Bis(2-ethylhexylphthalate Automated Soxhlet Extraction, Gas Chromatographic/
, Mass Spectrometric Method®>!!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!2%
21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method"%¥ .
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?2!
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method!%
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™¢
24 Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>!
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*?”

=~
jmv\p\) 9 Benz(a)anthracene...
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32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p-Chloroaniline
Chlorobenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chromium

Chromium (ill)

Chromium (V1)
Chrysene

Cyanide
24D

DDD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2?

1) Soxhlet Extraction, Gas Chromatographic
Method!*?2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!23Y

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!?!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™4?¥

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®#24

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>"

1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!"*®

1) Digestion, Inductively Coupled Plasma Method;
Alkatine Digestion, Colorimetric Method; Calculation
Method[7'8'15'm

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method!"31617
Alkaline Digestion, Colorimetric Method!®!™
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Extraction, Distillation, Colorimetric Method?6:4+2

1) Soxhlet Extraction, Gas Chromatographic
Method[lO,ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

1) Soxhlet Extraction, Gas Chromatographic
Method!022 '

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>!

%\{mj . 40 DDE...
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40 DDE 1) Soxhlet Extraction, Gas Chromatographic
Method1922
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Specirometric Method®!
41 DoT 1) Soxhlet Extraction, Gas Chromatographic
Method[m,zzl
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®+*!
a2 Dibenz(a,h)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
43 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*"
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method!*24
a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™*24
a7 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?"
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*24
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2.
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'#2*
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+%*
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Specirometric Method!*2¥
53 2,4-Dichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?*"
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!+24
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™*%
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'*2”

)J 57 Dieldrin...
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64

65

66

67

68

69

70

Dieldrin

Diethyl Phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method!%%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®3"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®?"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?3!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>>!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!1

1) Soxhlet Extraction, Gas Chromatographic
Method[10,22]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Soxhlet Extraction, Gas Chromatographic
Method!022

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!***

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*!!

1) Soxhlet Extraction, Gas Chromatographic
Method[lO,ZZ}

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*"

1) Soxhlet Extraction, Gas Chromatographic
Method!®#4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrgmetric Method®*!
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78

79

80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

-HCH

B-HeH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane
Indeno(1,2,3—cd)pyrene
Isophorone

Lead-
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method1%22

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!#?%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*¥

1) Soxhlet Extraction, Gas Chromatographic
Method[w'ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®+!!

1) Soxhlet Extraction, Gas Chromatographic
MethOd[lo’ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

1) Soxhlet Extraction, Gas Chromatographic
Method[lO,ZZ]

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*"

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?21!

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

1) Digestion, Inductively Coupled Plasma Method™*”
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™¢

1) Digestion, Inductively Coupled Plasma Method™**
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"!¢

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™®

~
71 Hexachlorobenzene...
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2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry“gl
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method®?”
84 Methanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!22?
85 Methoxychlor 1). Soxhlet Extraction, Gas Chromatographic
Method[lo,zzl
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?!
86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*"
87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™2!
88 2-methylphenot Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®*!
89 2-Methylnaphthalene Automated Soxhlet Extraction, Gas Chromatographic/
: Mass Spectrometric Method?*!
90 Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*?¥
91 Naphthalene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method"!?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"!8
93 Nitrobenzene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
94 N-Nitrosodiphenylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!
95 N-Nitrosodi-n-propylamine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic Method 1027
(PCBs) 2) Automated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1016 Method &2
- Aroclor 1221
- Aroclor 1232
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100

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2'3,5'-Tetrachlorobiphenyl
- 2,2',5,5"-Tetrachlorobiphenyl
- 2,3'4,4Tetrachlorobiphenyl
- 2,2'3,4,5Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3 & ,6-Pentachlorobiphenyt
- 2,2,3,4.4 5 Hexachlorobiphenyl
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,235,5'6-
Hexachlorobiphenyl
-2,2,4455-
Hexachlorobiphenyl
-2,2334,45-
Heptachlorobiphenyl
-2,2.3,4,4'55-
Heptachlorobiphenyl
-2,2'3,4,4'5'6-
Heptachlorobiphenyl
-2,2'3,8556
Heptachlorobiphenyl
-2,233,4,45,5,6-
Nonachlorobiphenyl
Pentachlorophenol

Phenanthrene
Phenol

Pyrene

Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method??!
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?"
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!
Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

o
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101 Selenium 1) Digestion, inductively Coupled Plasma Method" 116 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method23!
Mass Spectrometric Method!™® 117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
102 | Sitver 1) Digestion, Inductively Coupled Plasma Method™'” Mass Spectrometric Method!***"
2) Digestion, Inductively Coupled Plasma/ 118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!"%]
Mass Spectrometric Method!™1é! 2) Digestion, Inductively Coupled Plasma/
103 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!®
Mass Spectrometric Method(424 119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!*2¥
Mass Spectrometric Method™*** 120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!*2%
Mass Spectrometric Method!1#2¥ 121 m-Xylene Purge and Trap, Gas Chromatographic/
106 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!42%
Mass Spectrometric Method!*? 122 | o-Xylene Purge and Trap, Gas Chromatographic/
107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method™%24
Method!!022 123 | p-Xylene Purge and Trap, Gas Chromatographic/
2} Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™*?"
Mass Spectrometric Method®=1 124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
108 | TPH (Cs—Cg) Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!+24
Mass Spectrometric Method™*?" 125 | Zinc 1) Digestion, Inductively Coupled Plasma Metho
109 | TPH (Cog~ Cie) 1) Solvent Extraction, Gas Chromatographic Method!2% 2) Digestion, Inductively Coupled Plasma/
2) Autormated Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method™®
Method!?*!
110 | TPH (Co1s — Cas) 1) Solvent Extraction, Gas Chromatographic Method™2" 1an&1581989
2) Automated Soxhlet Extraction, Gas Chromatographic 1. AFEVTNYAEMNTTU. UTBNMANSENTIQASIANTIN, W.A. 2548, Fas miﬁﬁmﬁwﬁgauﬁa
Method?=1] Fanitlaflfuda svRvanyunen. 25 unsiay 2569, i@ufl 123 meufites 119,
111 | 1,2,6-Trichlorobenzene Purge and Trap, Gas Chromatographic/ 2. NSEVITNRIAWNTT. USENANTINTNGAGWINTSH, WAL, 2549, (309 funAUSunouasin
Mass Spectrometric Method!42% afuiideuuluemeftszuigeontnvdesvesiethlssddnildunaududomss.
112 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ TR TylunE. 4 Sunau 2549, vl 123 naufiy 1259,
, Mass Spectrometric Method!*2% 3. mnaimnssuinndouusisUssmelve. @;ﬁaatﬂﬂzﬁﬁmﬁﬂ. fuviadedl a. AFUNNL:
113 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ Souufnsfius, 2547. ’ _
Mass Spectrometric Method!%2% 4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/ Wastewater. 23 ed. Washington, DC: APHA, 2017.
' Mass Spectrometric Method!**” 5. United States Environmental Protection Agency. Standards of Performance for
115 | 2,4,5-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/ New Stationary Sources. 40 CFR 60. Appendix A, 2019. ° _
Mass Spectrometric Method®>?! 6. United States Environmental Protection Agency. Test Methods for Evatuation

Qm‘)l : _ Solid Waste Physical/Chemical Methods. SW-846, 1997.
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7. 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.

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. _

12. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035, 1996.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma- Atomic Emission
Spectrometry. SW-846 Method 60108, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

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

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 2007.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 =

‘

nsineyatl dnsenaila)
AssinnaaUNsTY

20. United States...

tia"\u’wn'nntiummgwﬁﬁm-m
anwwailr ks ATRATS

- me -

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

21. Unifed States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Combounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996. '

27. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-
846 Method 9013A, 1996, '

28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014,

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

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994,

ESN
ndBmga dnssnaila)

ishu'wn1snrinmmpu’)tmﬁ\mwsﬁmaawaﬁv

uasnudauisaliiinng

ngunasgBnTieTeinaaoutafivuasvsdouisrfiRn s nedidbuazifousuuafivlsanu nsulssmanamnssy s, o ol cool, caco




o0 omeocle) €ame & NIUlTINUGRAINTIH
AUUWIZIINN © WuRvjangin
L‘U(?\TPULVFS ﬂi‘QW]‘W“’\ [olelclele]

od WA sy

I3

< & v awa a
1399 WasuuUaIyAaINsv0meIl  URn1siAsNg
BeU NIINNTHIANT UTEN leuoaled uauesmes niu (Useidlne) Sia

8130 Awetunadewsieany/idsuwlanans wasviladsuafivweiosl JuRnslinsgienyy
a0iuil @ NuATS e

@ 4 Ay oo oa = o o w v a wa
AunsdeNdta UTEW Llousalea uauasmes niU (Usundlve) 917in weaufiRns
a 4% = o @ 9
Ainreienyy wavzdeu oos ANUNRUAYT eoc FEERAUINT Co DUURINMT WUITAILING
WAEILVAIY NTIMNIVILAT TeildsuasyransvesiesufiRnmslinsed anuasBeaudau u

naulssnugnamnssuintsauds daruiudsil

s

o a v v A o v a wa a o
6. ’LWE’ﬂLaﬂl"'\nwu”mﬂiﬁﬂ”maﬁﬂQ‘Umﬂ"li'lLﬂs']:ﬂ/i U ox 318

®) UIBUAT FUATY n2ifuaii 1boc-1-oalble
o) WeUyrn UG neifouani 1voc-1-oabn
o) WigeTIana Hening1u nerlouanil 1-vos-3-sore
&) vsEmNeie redaNA nzrdeuanil 1eoc-a-doon
& U@l a@sndnsena nzifouand 1ooc-1-oo
) UNAMATIE Bt nefouanil 1oos-1-nidon
o) wiaulae Tuan nzfouanil 1ooc-1-nde
&) gl Uniuseiass U TouUani Hood-9-nda
) Titfesniniamed uaues nifouanil 1-ooc-a-adms
@0) WieyHuns wadi neifeuanil 1ooe-9-gool
o) Wiealzaly 1 eavesd neiSeuanil ooe-9-goow
olb) UNANINEYIUT ALAN 21U 1oos-9-dlolos
om) WNANSBHNT LHeunas neJeuauil 1eoc-1-coms
o) WENAygsnu Aidan neifuanil 1-voc-a-cons
od) WeATIaY willvd neifouanii 1o a-doce
©o) UNANNUNNIDI §3% neifuaei 1eos-1-clocd
o) WENIngn1 Useiitesdy nerTouanil Hooe-9-ocs
o) UNEANDIE 138TURSIIH neidouani 1bos-v-coce
o) wsaTINda gaaduns n2ifuaui 1boc-9-dlodo

. TR W...

Jo-

. Tidiudwmifiusgfesu foRnsinsmey sy ¢ s
o) Wentuna Anfnnadisd nuifouavil 2-soe-9-00om
o) wiesmswa aindlasssl nziduauil 1-bos-2-oool
) wgus1sy ended n2ifouani 1-bo-1-0oon
&) weAslyn navUsEay e fouaui 1-bos-1-0ood
&) wealgdl M neilouanil 1-voe-1-0ood

il misdenduilagminognionvilderonts S utunzleuwienfuRmsinnesionyu
1 9N omeo(e)/@coe AYIUT be UNTIAN boe ADIUTUN b AUIEY beo Vel aansatudve
shusvuuBidnvselindléiiwiniulsdnsulssnugeamnssy mu QR Code vhemiadeatuil

FuFsuniansu

YoLaANIANNTUED

ool

(wsnmgal dnsanaila)
InIneamanstiuagn sty Swsnsung
| gEwemanadidbuazifioufvuafivlsean

UiURTnsunuesuAnaalsugnamnITy

negivsuazioussuaiulsanu

NANLIASFINIB MRS Iivadeuafivuaznzdeuiesu fURms
3. 0 bemo bmels Mo beom-¢

5875 0 bemo baeb 7B bece

lusudlddidnnseind saraban@diw.mail.go.th

&Graen Industry

ANTTHANI AR USLNA MEfinantin Sau0URmuT anFinssua




790 omeole) bal & ﬂimliwmqmawﬂim
OUUNTZIIN b Wevesnailv

WATIYT NJUNNY @ocoo

-
bo NN bESS
a9 WasuwlasyaaInsvewipsUfuRnsingsn

Syu NIIUNSEIANTS USEM Laueated uauasmes n3U (Usandlue) $1in

a va a 3

P ° & o ' o a a v
RENIN] ﬂ'ﬁJa‘UuVl:‘/L‘UUW@@@WE{/LUEHULLUﬁJQﬂaWﬂi LLﬁS’U‘uﬂﬁ?iﬂﬁWWaﬁﬂaﬂﬂﬂUﬂﬂ'ﬁ?Lﬂ'ﬁ’]?ﬂ‘ﬂLEJﬂ‘U‘LJ
297UN oo HUIAL beoo

prunifadefignafie uS W Lousaled wavesINes n3U (Usznalng) Saia
o fUAN1sIAsIgsilenay Laanelloy 1bod aoufidiiaed eoc BoERMUINIT <o
QUURRILINS LYaiALAMS lImaumads ngammamuns salasuulasaainsveaiesu fiians
Fseh masndunududs tu

nulssnugRamnIsuiasanudy iivdsuulastiaid iy ssiiesufjifinig
AT NP wEmaniell weednd valeuwani Heos-t-ames U eSS NPeRTIdl
neileuaun oo 9-colow

S & | - ¢ 4 o 4 o ' a d a ¢

el wnviullmuUszasaasdudivelag awnsaduriveniussuudidnnsedngd
va v @ ¢ 3 o -1
Igmtiulgansulsanugaamnssu a1a QR Code Vanisdeatiul

= P
FuSsuniensiu
FoudanInuUie

~/\rJ2 o\

- (neUseay drsawe)
éﬁmunﬁnaa"ﬁuuﬁ:Lﬁauﬁuuﬁﬁabaaw
UfitAmunmunuedufinaulisugaamnisy

navidulazifoufsuafivlssanu
NAINATIUTENMTIRTsinaaeutafivuazsfeuiosUjdins
5. o bemo bael #8 beon-¢

5815 0 bemo bmeb 7D becs

lusuilddidnnseiing saraban@diw.mail.go.th

4 o ' a a_«
YUAYDNIUIEUUBLANNTDUNA

ot
Green Industry I v 2 2 v e 4 = ¢
f e ol “PRRINTIHAING USsina (Man1Intn SIHNUWMKT qamwnsmm%m" '

1 80 omeo(@)/ DE @O N3ULINUDAAINNTTY

AUUNSEIINA o Waavangin

- YNTIVNT NTINN GO
e dgnen  babd .

GBos JunalewiosUjuRinrinseiienty
Fou nssunsHIAns VSTV Leueaied wauesmes niU (Usanelne) dain

v e o & a | =~ ¥ a a v a wa a ¢ >
NN ﬂW‘Ua‘U‘LW!3L‘UEJ'N/G]aa?q/LﬂaﬂuLLﬂﬁﬂuﬁﬁﬂﬂi LLﬁSﬂ!uﬂﬁ’]iuawwﬂadﬂmﬂQ‘Uﬂﬂ’]i’]Lﬂi’mw.aﬂ‘lju
AU e WUU odod

P o 3 o o4 o o a v a wa a e
GRGRENIgleld) L@ﬂa'ﬁLLuUW'\E}WUQa@?U’UUVWL‘UEJUW@QiJQUG]ﬂ']i’JLﬂi?&WLE]ﬂ‘UU
U3n Laueated wauesmes njU (Usanalve) 9140 F1uau o sy

v dy = au o o o w & =
AUNUIFADN DN UTBN LOLDALDE aUBINDT ﬂiq'LJ (‘UﬁSWWﬂ‘VIEJ) NA VBYUNSHUEY

T v a wa a v { v o a wa a = 3
o fiRnsiinseiienyu wieusededmuguguaresu juRnisliasiest Wmehiused

) awa = , = & o = : &
waQUgummmﬂsww warsIensasuaiufiasynTaIEi maﬂiulimuqmmwnﬁu Uy

nsulssnugramnssuinnsanuds lusdn leueated uavasmes nju
(WszmAlng) $1n Tunsifouvesujtimsinnehionu faasdou 1-aon anuiiiiani
vab/eo il & si’wamhfwﬁ Sunovanuas Simsons lnsiosdusenaustil

. grupuguavosUjuiinsiasied

) WY evu nadouani 1-mom-A-cedo
o) wiariug uisnd neifouan 2-mom-A-aeeen
) UENAL danadle nedouaui 2-moan-A-aces
@, wihiiusgdwiesufiRnsiiased
) UNANIUGLA UTTNAA nedouand -mon--cecd
) UINAUN FRn nudowavd 2-moma-ceds
o) W9EISdn NagINe . nuiouar 1-mos-d-cece
&) WAV NI nzdouardl 1-mon--wees
&) UNYAZY AUy nedouan -mona-eds
) 11t 5.0 50088 dhan nudoward 2-mom-a-wedo
o) Wens1Al WU neidouand 2-mos-9-cedo
<) wednmusund 9%ane nadouaril -moma-aedlo
«) qusﬁﬂﬁ andu nefouanh 2-mom-2-cedn
©0) WWATANYIAM NINATLUN naidouandl 2-mom3-wede
©@) UNLEDMNS 2L nudouani 1-mom-v-ceee
alb) WHaEAseE TyaDAtu nalouaril mon-9-cees

om) WEeiaan...




-lo-

om) WeTaan Filyeiund nudouard -sonv-ceda
o) WETIUNE WRBYRsENA nerdouail 1aont-ceds
0® W@ Haedns verdouardl -son--cade
o) WsUEANE 2dwilye nedouiandl -slon-a-caoo
oe) Wiedbyasal \aedunnady nzouauil -aond-ccon
o) 1A TR wduardl -mlon-i-caole
o) uefunn udidunus nudeuand -mlom-v-ceom
o) weandundd Tniuvuy neifouianil +mlon-a-ceos
be) WEFIFUNT BonTum nadouard 1-nond-weol
o) wnAnaly Rduiis verdouaail 1-slon-i-weon
o) Aty dgIdany afouanil 2-nlom3-wcon
o) UNBUFUNIA nsavan nadouauil -eonv-caos
o) wwlar Fulnd neilouanil 1mon-9-aeox
o) wnaMRnRen dynesennsel nudouaud -mon9-cedo
lom) WAL NS ASURTRN nalouanil 2-mon-9-cedo
) WNAINGIUNS Fuiln ndbuauil 1-mon-3-cdelo
be) WsaBmIml Assasls nulouaudl 2-mon-9-ceom
wo) wiefwanl Ainsiasug ndoulan -mlon-2-cdad
ne) WIBATING |30%a nulouaril -mon-v-ccoE
alo) WeUTNLA R neduuail 2-mon-i-scon
aen) WIBUGUN GITUALLS nulouaed 2-momn-9-ceee
o@) unanaadnd Taduns uiouani 1-moa-a-caos
@&) UILNYINT DUNTLAU nalbuaeil 2-moa-9-caaa
o) wiefng Weann nadouand 2-mon-v-cemo
oe) UnBeYSAY 11B9YTANAN naleuaed 1non-v-cedo
o) ueAvA Jae nadouani 2mon-v-aedo
oe) Wpasasyd AT nlouanil 2-son-v-cedn
<o) Welsvanuilng Foumes vulouaei 1mon-t-dedd
<o) wienianl s ndoueai -moa-1-cerd
o) WU Tovus valouanil 1-mon-9-aewo
&) WAVETY Uiy verdouaedl 2-mon-i-cada
&&) weiiuns NavIi ndouaa -mon-9-cdda

A, Youtheansuafiuildsuiunsileniiiasgsiluiige Sl e 519003
emilEe (Udeaseune) S1uau o 518015 wagtihlAfy 979U @ 18MT TIANEUTIIL b 51815
AT RV gl

-6n=

wﬂaﬁaaﬁuﬁﬁmq o ¥ uaniudinsulssnugnamnssuosnuiisde mnUszasd
sxsmegmisdesuiunuouiesy fiimsiesienu Widusweseangniouenasussneu
Fuerensulssnugaamnssumeluy mo Tu doutuiuoguemilsdesuiunsidsuiesjiing
Ainsrzviienau Seivereorgfananueiuliinaulsanugsamnssy

= o <
WIYUNNWDNINY

YauansALude

| %@@m@/

(unedumn wyzAduns)
fonuni nodituuanousuiaiulssny

UjRmumaunueunalaanugaamnas

DY LR

novldBuasifousvuaiulssnu
guiideuazifeudenaiulssnumenyiuoon
3. 0 aRo& weoe-n

Tuswdlddidnnseind eiwadiwmailgoth




o v X a wa a
nasuuuTnenlsdesutunseuieo s iAnsinneienvy
U39 tousaled wauesmes n3U (Wssmdlne) dda tawnaifou 2-aom

o
9 90 omao(m)/ ve o

o A -
wiuil ba uge bebd

; iy wo. o .
YautesnsuaRuilasutunsiieuannsalssugaanng s 911U be 919173

ﬁjiﬁﬂjﬂﬂ]ﬂ_lﬂjjﬂmi
]

ardui ansvaiy e
Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method?
2) 5-Day BOD Test, Azide Modification Method
2 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method®?
2) Closed Reflux, Colorimetric Method™
3) Closed Reflux, Titrimetric Method™?
3 Color ADMI Weighted - Ordinate Spectrophotometric Method?
4 Cyanide Distillation, Colorimetric Method®
B Formaldehyde Distillation, Colorimetric Method™
6 Free Chlorine DPD-Ferrous Titrimetric Method®?
7 Oil and Grease Liquid-Liquid Partition-Gravimetric Method®?
8 pH Electrometric Method®
9 Phenols 1) Distillation, Chloroform Extraction Method?
2) Distillation, Direct Photometric Method?
10 Sulfide ZnS Precipitation, lodometric Method”
i Temperature Laboratory and Field Method™
12 Total Dissolved Solids Dried at-180 °C%?
18 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®?
14 | Total Suspended Solids Dried at 103-105 °C®?
il asuaiiy Wiasiei
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method®
2 Hydrogen Sulfide Absorption Sampling, lodometric Method™
3 Opacity Ringelmann’s Method™"
) Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™
2) Instrumental Analyzer Method®
5 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric

Method™
2) Instrumental Analyzer Method!”
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Sulfuric Acid...

-
ddiun drsuaiiy Wiasei
Sulfuric Acid Isokinetic Sampling, Barium — Thorin Titrimetric Method®
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
¥aua o 5
nduil ansuaiy Waaswnh
1 Cyanide Distillation, Colorimetric Method™
2 pH Electrometric Method™
3 Phenols Distillation, Direct Photometric Method?
LONEN51484

1. 5ete wesesaan wagdyadanual iqw%ﬁﬂﬁ, U550475n13. (2547) @:ﬁa"uﬂs'}zﬁwfnﬁa.
Fanipdadt 4. ngamw: aunaudmnssdwandeuuisssmalne.

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

3. NIENTIGAAMNTIL. UTINIANTENTIGRAMNTIH, WA 2549. Foe thuuaaUTunn

vummuvxmaUu’lummﬂmwmaaanmﬂﬂaawawr;uamisaam’nﬁ“lw.ﬂamﬂuwaLwaa
snfiaanpune. 4 SuaimAn 2549, L7 123 neufiley 125,
4. NIENTIAAAYNTTU. UT¥NIANTENTIRAAMNTTY, WA 2549, 309 fuuaaUTinn

wmmuwmaﬂu‘lummﬂwswmﬁaaﬂmnUaawawawuauwaﬂiww

AU, 4 Fumew 25649, 1ANT 123 neuRlAy 1259,

5. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2019.

7. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2020.

8. United States Environmental Protection Agency. Determination of Carbon

Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 10, 2017.
9. United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 7E, 2019.
10.United States Environmental Protection Agency. Determination of Sulfur

Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 6C, 2017.
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