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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22031
Job No. : VC65AC0040

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0.3 0.6
1000 Hz v s 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For> 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v . 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v B 0.2 0.3
10. Peak C sound level v S 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v : 0.1 0.1

QF-TS12-04-04-020664
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S IT H I PORN; SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. :  ACL22031

Job No. : VC65AC0040

Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

2.2 The microphone of the sound level meter was replaced by electrical signal input device.

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 19.2
Flat 24.6

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight o
Limits
125 0.7 0.7 0.7 &+ 1.5
1000 0.0 0.0 0.0 +1.0
8000 =21 -2.0 -2.0 +5.0

QF-TS12-04-04-020664
> 21y
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL22031
: VC65AC0040

: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Ez) Flat C-weight A-weight Accc':pt'ance
Limits
63 0.0 0.0 -0.1 +2.0
125 0.0 0.0 0.0 iy
250 0.0 0.0 0.0 1S
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 =00
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 o]l
136.0 136.0 0.0 2olbal
135.0 135.0 0.0 =0l
134.0 134.0 0.0 Yl
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1:1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 411
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 +71.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 1,1
79.0 79.0 0.0 Pl
74.0 74.0 0.0 =oAL
69.0 69.0 0.0 el
64.0 64.0 0.0 == |
59.0 59.0 0.0 i1
54.0 54.0 0.0 x 1.1
49.0 49.0 0.0 % 1.1
44.0 44.0 0.0 +1.1
39.0 389 -0.1 +1.1
34.0 34.0 0.0 +1.1
30.0 29.9 -0.1 + 1.1
29.0 28.9 -0.1 £ 1.1
28.0 27.9 -0.1 b 1
27.0 26.9 -0.1 + 1.1
26.0 25.9 -0.1 4711
25.0 24.8 -0.2 41,1

Cert. No.

Job No.
Pages

: ACL22031
: VC65AC0040
: 60f8
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Continuation of Calibration Certificate
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Cert. No. : ACL22031

Job No. : VC65AC0040
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 2l
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1550
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 1.0
St 2 8 108.0 108.0 0.0 8§50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 155.55=5.0
SEL 2 8 108.0 108.0 0.0 F =225
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcpeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 133.0 0.0 5
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

11. Overload indication

Cert. No.
Job No.

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 IS
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

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

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 01/11/21 CERTIFICATE NUMBER 165112

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 of 1

Test engineer:;
Nigel Smith
Electronically signed:

Wys

doseBadge Reader

Instrument
Manufacturer: Cirrus Research plc Serial Number: 92612
Model Number:  RC:110A Notes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.

Date of Calibration: 01 November 2021

Functionality Results

Function . 9
Keypad | REVIEW BY ‘WMQWV‘
Battery Power 5‘ E
Display { APPROVED BY
Communication 1 4,” /QQ !
2 way IR link I NEXT AL DATE il fudoi. '
Clock e o e et
Calibration Results
S 2 ~ Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 113.90 1000.3 0.40
Adjusted 114.00 1000.3 0.40
Uncertainty +0.11 +0.14 +0.10
Tolerances +0.60 +2.00 +4.00

Environmental Conditions

Pressure: 97.50 kPa
Temperature; 201 °C
Humidity: 47.7 %
Notes

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a

coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION  |[f6VEWEY Aihste.

ISSUED BY Cirrus Researchplc  Jp7 0 wrmm s mmmmmmmmmmmmm
/alg2

DATE OF ISSUE 07/09/21 CERTIFICATE NUMBER 162333 |NEXT CAL. DATE ... 1anze.

Cirrus Research plc Page 1'of 1

Acoustic House Test engineer:

Bridlington Road Nigel Smith

Hunmanby ; : .

North Yorkshire Electronically signed:

YO14 OPH

United Kingdom ;i N %

doseBadge Reader

Instrument
Manufacturer: Cirrus Research plc Serial Number: 73729
Model Number:  RC:110A Notes:

Calibration Procedure

The tests were carried out in accordance with the requirements of IEC 60942:2003 where applicable.
Date of Calibration: 07 September 2021

Functionality Results

Function Result
Keypad | Pass
Battery Power
Display
Communication
2 way IR link
Clock
Calibration Results
TG Level (dB) Frequency (Hz) | Distortion (% THD + Noise)
Initial 113.90 998.2 0.46
Adjusted 114.00 998.2 0.46
~ Uncertainty +0.11 +0.14 +0.10
~ Tolerances +0.60 +2.00 +4.00

Environmental Conditions

Pressure: 101.40 kPa
Temperature: 223°C
Humidity: 59.4 %
Notes

This certificate provides traceability of measurement to the S| system of units and/or to units of measurement realised at
the National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced
other than in full, except with the prior written approval of the issuing laboratory. The results within this certificate relate
only to the items calibrated. The reported expanded uncertainty is based on a standard uncertainty multiplied by a
coverage factor k=2, providing a coverage probability of approximately 95%.
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CERTIFICATE OF CALIBRATION

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 15006715

ID No: RYG_FS0220

Certificate No. : CL-096-64
Page 1 0of 2

Customer
Name: ALS laboratory group (thailand) Co.,Ltd.
Address: 104 Phatthanakan 40, Phatthanakan

Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model: STS-100 A500,
Serial No.: 667682-09, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DTI-1000-A MK
Il, Serial No.: 671407-00591 Due date: 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90,

Received date: 22 DEC 2021
Calibration date: 28 DEC 2021
Issue date: 29 DEC 2021

Calibration Condition
Temperature: (23+3)°C
Relative Humidity: (55+15)%

Traceability

The measurement results are traceable to the
international system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0036-21, Certificate number: ER-0032-
21
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JIRANATE ASSOCIATES CO.,LTD.

Calibrated by
i Mr. Sorawit Thachalad
I Miss Orathai Wiwatwittaya

ed Signatory: ............ o3 N
Mr. Parinya Booncharoen
Technical Support

and Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FPULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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CALIBRATION 0367

Certificate No. : CL-096-64

Page 2 of 2
Result of Calibration:- [/ Without Adjustment [ With Adjustment
Calibration Range: 20-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model; HP3201.2 S/N: 150067 15.
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Readin (°C) ("C)
(mm) ] ("c)
30 20.056 20.0 -0.1 0.099
30 25.049 25.0 0.0 0.099
30 30.038 30.0 0.0 0.099
30 35.031 35.0 0.0 0.099
30 40.022 39.9 -0.1 0.099
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15015507,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading (“C) &)
(mm) (‘0 (")
70 20.058 20.2 0.1 0.099
70 24879 25.0 0.1 0.099
70 29.832 29.8 0.0 0.099
70 34.801 34.7 0.1 0.099
70 39.767 39.6 -0.2 0.099
Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: -.
Dimension: Diameter 8 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Readin (C) ("C)
(mm) ("C) (]
110 20.056 20.1 0.0 0.099
110 25.050 25.1 0.1 0.099
110 30.038 304 0.1 0.099
110 35.032 35.1 0.1 0.099
110 40.024 40.1 0.1 0.099

UUC* : Unit Under Calibration

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

a level of confidence of approximately 95%.

% End of Certificate %

]
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CERTIFICATE OF CALIBRATION

Equipment Name : Heat Stress Monitor with Sensor
Manufacturer. : DeltaOHM

Model: HD32.2

Serial No: 15020736

ID No: RYG_FS0232

Certificate No. : CL-049-64
Page 1 of 2

Customer

Name : ALS laboratory group (thailand) Co.,Ltd.
Address : 104 Phatthanakan 40, Phatthanakan
Rd.,Khwaeng Suan Luang, Khet Suan Luang,Bangkok
10250 Thailand.

Reference Used During Calibration

1.Standard Temperature Probe Model ;: STS-100 A500,
Serial No. : 667682-09, Due date : 25 Mar 2022
2.Digital Temperature Indicator Model : DTI-1000-A MK
I, Serial No.: 671407-00591 Due date : 04 June 2022

Calibration Procedure

The temperature calibration was done by In-House
calibration method as WI-CL-001 according to
comparison method with standard digital temperature
indicator and standard temperature probe. The
temperature scale use was based on ITS-90.

Received date : 05 JUL 2021
Calibration date : 13 JUL 2021
Issue date : 13 JUL 2021

Calibration Condition
Temperature : (23+3)°C
Relative Humidity : (55+15)%

Traceability

The measurement results are traceable to the
international system of units (Sl) through National
Institute of Metrology Thailand (NIMT) Certificate
number : TT-0036-21, Certificate number : ER-0032-
241

[

-

Calibrated by
[l Mr. Sorawit Thachalad
[ Miss Orathai Wiwatwittaya

' =72

J prove@SIgnatont .. e S e
NA Mr. Parinya Booncharoen
Technical Support

IIRANATE ASSOCIATES C®.,0LTD,

And Calibration Manager

THIS CERTIFICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEeN OBTAINED IN WRITING FROM THE LABORATORY.
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Certificate No. : CL-049-64
Page 2 of 2
Result of Calibration - [ Without Adjustment [ With Adjustment
Calibration Range: 20°C-40°C
Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 15027737.
Dimension : Diameter 14 mm. Length 170 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ("C) (°C)
(mm) (‘0 (‘)
30 20.045 20.1 0.1 0.099
30 25,042 251 Qi1 0.099
30 30.034 301 0.0 0.16
30 35.029 354 04 0.099
30 40.031 40.1 0.0 0.30
Table 2: This equipment was connected with temperature probe Model: TP3207.2 S/N: 15015503.
Dimension : Diameter 14 mm. Length 150 mm.
Immersion Standard uuc Error Uncertainty
Depth Reading Reading ('C) (‘e
(mm) (‘0 ("0
o] 20.036 20.1 0.1 0.099
70 24.869 24.9 0.0 0.099
70 29.810 29.8 0.0 0.099
70 34.759 34.6 0.2 0.099
70 39.700 395 -0.2 0.30

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 15031164,
Dimension : Diameter 8 mm. Length 170 mm.

Immersion Standard uuc Error Uncertainty
Depth Reading Reading 'c ('cy
(mm) ("0 (‘C)

110 20.045 20.1 0.1 0.099
110 25.042 25.1 0.1 0.099
110 30.034 30.1 0.0 0.16
110 35.029 35.1 .4, 0.099
110 40.031 40.1 0.0 0.30

UUC* : Unit Under Calibration
The reported expanded uncertainty is based on standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

% End of Certificate %



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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

CALIBRATION 0008

Cert.No.: 22CH405
Page.: 10of 3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Mettler Toledo

Model Seven Compact §220

Serial No. : C104059460

ID No. : RYG_ENO0183 %.4_
Condition As-Received: Used Item APPROVED BY 9 -----------------

Received Date :

16 March 2022
NEXT CAL. DATE .12./3 /232

Calibration Date : 17 MAICh 2022 s —————

Reference : 2203-0611DSC-4

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140, Thailand

Ambient Temperature :

Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(./) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

(28 £ 2.8) °C

(50 £ 15) %

In - house method :

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

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Mol

Approved Signatory

22 March 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 0037307



Cert.No.: 22CH405

Page.: 20f3
Condition of this calibration result

1. Reference Standard Instrument  : -

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

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 S| 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 788995 01 Jan 2024
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 766824 04 Sep 2022
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 (tmV) K
pH mV mV pH
pH Meter 4.000 177.48 177.4 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Wal, -

a 1100955



Cert.No.: 22CH405
Page.: 3 of 3
Calibration Results
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 4.010 177.7 0.0046 2.00
S/N.: 1453404 6.982 6.988 3.6 0.0084 2.00
10.015 10.010 -172.9 0.0073 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°Cc) (°c) (x°C) k
25.0 25.002 24.9 -0.102 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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 %.

-00o0-

Maly,

a 1100954
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ilaﬂ%ﬁﬁ

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 '/"/ﬁ\\\\\ S\,
TEL. 0-2717-3000-24 FAX. 0-2719-9484 - NSC-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration =~ certfexte :‘;‘;f e

Equipment : pH Meter
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : SevenCompact S220 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: C104059460
ID No.: RYG_EN0183

Condition As-Received: Used Item

Received Date: 16 March 2022
Calibration Date: 21 March 2022
Reference: 2203-0611DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature: ( 23 * 2 ) °C
(50 + 10 ) % 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong

Relative Humidity: =
21140, Thailand

Procedure used: Calibration were conducted using in-house calibration Procedure CP-E17 According to direct measurement
method with Multi-Product Calibrator.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6440007 21E1444 07 May 2022

2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

REVIEW BY WeBondr K

APPROVED BY y ...................

2
NEXT CAL. DATE .08 5

Calibrated by :  Pongsagorn Boonyaporn Approved Signatory : { M
Issue Date : 22 March 2022 [-/f Phalinee Prabpaipal

[ ] Nuntawat Khamchai

[ ] Pornthippa Tameyakul

B 0284414



Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measurement Range:
Standard Value UUC* Reading
(mV) (mV)
-200.0000 -200.0
-150.0000 -150.0
-100.0000 -100.0
-50.0000 -50.0
0.0000 0.0
50.0000 50.0
100.0000 100.0
150.0000 150.0
200.0000 200.0

2000

Error

(mV)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Cert. No.: 22E986

mV

Page.: 2 of 2

Uncertainty
(£pV)
72
69
65
62
58
62
65
69
72

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

factor k = 2, providing a level of confidence of approximately 95 %

*UUC= Unit Under Calibration.

-00o-
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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

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW34
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Malee Butkruea
(\/fSaithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

DO Meter

YsI review sy V- Bawad
5000-115V )
APPROVED BY _,P,ﬁ_

15E102796

RYG_EN0032 NEXT CAL. DATE '\5)8]‘% ........

11 February 2022
14 February 2022
2202-0404DSC-4

ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sesthip

Approved Signatory

18 February 2022

B 0281285



Cert.No.: 22TW34
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Prohe No.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.02 8.02 0.0084

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-00o-
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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

TEL. 0-2717-3000-27 FAX.0-2719-9484

Certificate of Calibration

Equipment :
M;anufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(
(-/) Malee Butkruea
() Suwit Imjai

Issue Date :

DO Meter with Sensor
YSI

5000-115V
15E102796

RYG_EN0032

CALIBRATION 0008

Cert. No.: 22LM12
Page.: 1 of 2

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branc
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

TPA On Site Calibration Laboratory

11 February 2022
21 February 2022
(26+10)°C
(50+30)%
(22022 )V

Kunchit Promprat

Wy, -

Approved Signatory

21 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 0038008



DO Meter with Sensor
Used Item
2202-0404DSC-5

Cert. No.: 22LM12
Page.: 2 of 2

Equipment :

Condition As-Received :

Reference :

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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) Digital Thermometer 1523 2188080 2111273 22 Nov 2022

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 : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 15E100464

Calibration| Immersion Standard uuc* Error Uncertaint Coverage

Point Depth Temperature Reading S SR Factor
(°C) (mm ) (C) (°c) (C) (£°C) k
20.00 45 20.001 19.88 -0.121 0.15 2.00

UUC* : Unit Under Calibration

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-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3/—“

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

Cert. No.: 22TM317

Certificate of Calibration Page.: 1 of 3
Equipment : Low Temp. Incubator
Manufacturer : Memmert review sy ... Pecaadl ...
Model : IPP750 APPROVED BY ... ... % j
BaEELNS. V818.0084 | NEXT CAL. DATE 91""/%
ID No. : RYG_EN0154

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140, Thailand

Location : BOD Room

Received Order : 22 April 2022
Calibration Date : 22 April 2022
Ambient Temperature : (26+10)°C

Relative Humidity :

Calibrated by :

Approved by :

) Pornthippa Tameyakul

(/ ) Malee Butkruea
() Suwit Imjai

Issue Date :

(50 +30) %

Man Pattanapongpaiboon

Waly, -

Approved Signatory

3 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 0040735



Equipment :

Condition As-Received :

Reference :

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

Low Temp. Incubator
Used Item
2204-01460C-1

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

Function of UUC* : Temperature Source

Fresh air setting :

Model
34970A

Serial No.
MY44031769

Cert. No.: 22TM317
Page.: 2 of 3

Cert. No.
21LM12

Due Date
02 Sep 2022

Environment during calibration

<L
=
N

R L

Probe Installation Details :

Beginning Finished
i Temp. (°C) 25 25
REL.Humid. ( % ) 54 58
- AC Supply ( Volt ) 221 223
% Position : e
7 ID No.:
/ilc/w,,//éf R ORTD-2/1
Tas 2 9RTD-2/2
] 3| oRman
Dimension of Chamber : 4 9RTD-2/4
D= 060 m 5 | SRTD-2/5
W= B 6 9RTD-2/6
H= 12 m 7 ~ 9RTD-2/7
Capacity = 075 m? 8 9RTD-2/8
9 (ref.) 9RTD-2/9

Mol .

a 1106485




Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2204-01460C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall . Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°c) L G ) (£°C) (°C) ('C) (£°C) k
20.0 20.0 20.0 0.022 0.20 0.22 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.209 20.174 20.199 20.110 20.075 20.062 20.027 20.069 20.030

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-
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NSC-TISI-TIS 17025
Calibration 0087

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

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

&
V350 Loand oniA drria

K

Part of DKSH Grou

Certificate of Calibration

SPECTROPHOTOMETER Certificate No.: C06210159
DR6000 Issued Date: 01 April 2021
1627845 (RYG_EN0037) Job No.: KSPR2104738
HACH Page: 1 of 3
In Condition

REVIE\N BY
ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) 2 %-
616/10 Moo 5 T.Maenam Khu, KPPROVEDBY .. A<
A.Pluakdaeng, Rayong 21140, Thailand. NEXT CAL. DATE 0”70”’2
Temperature 251 °C + 04 e
Humidity 488  %RH - a7 %RH

ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) ( Wet Chemistry Lab )
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.

Mr. Chattuphon Foithong
01 April 2021
In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.

The standard for Wavelength Certificate No. 87146 and 87152
The standard for Photometric Certificate No. 87220 and 87139
The standard for Stray light Certificate No. 87163 and 87161
The standard for Spectral resolution Certificate No. 87173

SRRT 0

(Mr. Chaﬁu@ Foithong)

PC RT Co.. Ltd.
e ¢ (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

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

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

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.

o0 19AWT 8199 1@
’C RT CO., LTD.

41 00003 1194 %au135655HABA 57 QUUAYNIN 101/1 WU WIIN weWsElN ngdmIKMILAS 10260
anch 00003 1194 Soi Wachirathomsathit 57. Sukhumvit 101/1 Road, Banachak, Phrokhanona, Banakok 10260 Thailand



K

Part of DKSH Grou

Certificate No.: C06210159 Page 2 of 3

Calibration Results:

Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.4 0.21 0.13
536.66 536.7 -0.04 013
637.98 638.3 -0.32 0.14
748.48 748.7 -0.22 0.14
807.03 807.4 -0.37 _ 0.14

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.590 -0.0010 0.0045
420 nm
0.7616 0.762 -0.0004 0.0045
1.0263 1.027 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5787 0.579 -0.0003 0.0045
440 nm
0.7442 0.744 0.0002 0.0045
1.0039 1.004 -0.0001 0.0045
0.0000 0.000 0.0000 0.0045
0.5292 0.530 -0.0008 0.0045
465 nm
0.6865 0.687 -0.0005 0.0045
0.9534 0.954 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.5468 0.546 0.0008 0.0045
546.1 nm
0.6957 0.695 0.0007 0.0045
0.9991 0.998 0.0011 0.0045
) 0.0000 0.000 0.0000 0.0045
0.5851 0.584 0.0011 0.0045
590 nm
0.7238 0.723 0.0008 0.0045
1.0957 1.094 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.5692 0.568 0.0012 0.0045
635 nm
0.6914 0.691 0.0004 0.0045
1.0881 1.087 0.0011 0.0045

¥ 10aRT 8157 d1da

’C RT CO., LTD.

Y10 00003 1194 7ap¥56554A50 57 ouugyuin 101/1 uvaauwan WEHSELIY NTIMWIWINAS 10260

anch 00003 1194 Soi Wachirathamsathit 57. Sukhumvit 101/1 Road. Banachak. Phrokhonona. Banakok 10260 Thailand



K

Part of DKSH Grou

Certificate No.: C06210159 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7307 0.730 0.0007 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8516 0.850 0.0016 0.0080
0.0000 0.000 0.0000 ‘ 0.0080
313 nm
0.2836 0.285 -0.0014 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6319 0.629 0.0029 0.0080
Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.57 +/-0.11 nm 260.6 15 1.824
392.03 +/-0.11 nm 392.0 1.5 1.824

The stray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBW
Standard Wavelength ( nm ) 268.72 266.76 1.39 2.00
UUC: Wavelength (nm) 268.2 266.1
Std Absorbance ( A) 0.4616 0.2797
Absorbance ( A) 0.416 0.300

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

The End of Certificate

¥ 1ed#Nd 9197 31w

G .4RT CO., LTD.

47 00003 1194 Wou Fsss5uaEn 57 nuugyuin 101/1 WU IWAWTELINY NTaMWEWINAS 10260

anch 00003 1194 Soi Wachirathamsathit 57. Sukhumvit 101/1 Road. Banachak, Phrakhanona, Bangkok 10260 Thailand



SEK

Part of DKSH Grou

TunsrdauanIasavInivaInaa

wailuen: KSPR2104738

gilap3aeiia; SPECTROPHOTOMETER 'iu,: DR6000 WinglaaLA3a; 1627845
n573d0U (5V) nsI9daY (a4)
01 Apr 2021 51UN15ASIATA 01 Apr 2021 ZEVRHIRRTY
Und | lnd Und | Wdnd
General
O 1. mmaumfﬁm%aﬂ O
0 2 AMEEenA ( Badladiany, nulu-uaniasos) O]
m 3. & ia - la 1A309 (On-Off Swicth) B
O 4. una (Keypad) O
O 5 WA (Display, Screen Contrast) ]
Speciropholometer
& [ 6. usveu'lwvih (Battery Backup) >= 2.5 VDC ) ]
O O [ fvnuidanAl1uenandu (Wavelength Control) O O
O 8.  AmE1IAAU (Wavelength Check) O 656.1=656.1 nm
O 9.  umavrindiauas (UV < 3,000 hour) O
O 10.  uvavidlauas (Visible < 5,000 hour) |
= 11.  wasiauaufianny (Carousel Module) O
PH Meter and Conductivity Meter
o - 12.  81dansa ( Electrode and Connection Cable ) 0 n
O O 13.  szeudrsarans’lu Electrode (Level KCI) O O
m - 14.  wianuiane Electrode (Dust Protection Hood) O 0
0 O 15.  w1duaidnInsn (Stand) O 0
Turbidimeter
] O 16. Fi'\m'm‘fguﬁﬁ'}aﬂ (No Sample) = 1
n O 17.  sefunisdevaIueILa (>= 2.5 Tufu 3.0) O O
Automatic titrator
O (| 18.  d@nw Piston Burettes O O
O Jii] 19.  Function Rinsing and Dosing O |
) O 20.  swumaduswazalnsailsznay 0 O

LAMLAN /LU

o0 10aWd 9157 dria
°C RT CO., LTD.

%1% 00003 1194 4apn¥s655HAER 57 OUudyuin 101/1 wwuesn waWsElYNY NTAMWIMINAS 10260
anch 00003 1194 Soi Wachirathomsathit 57, Sukhumvit 101/1 Road. Banachak. Phrakhanona. Banakok 10260 Thailand

Mr. Chattuphon Foithong

Service Engineer



RYG_EN0002

PENTA CALIBRATION CO., LTD.

P E N I A 66/124 The Connect 33 Village Kanchanaphisek Road

Dokmai Prawet Bangkok 10250

CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate of Calibration

Represent to Certificate of Calibration ,PTC/07/22103

Certificate No.:
Equipment:
Manufacturer:
Model:

Type of Balance:

Customer:

Environment Condition:

Calibration Place:

The Method used:
Traceability:

Date Received:
Calibration Date:
Issued Date:

Calibration By:

PTC/07/22103 Page: 1 of 2

i P NSC-TISI-TIS17025
Digital Balance Condition: Normal ey el ke
Sartorius Serial No: 26207038
MSE224S-100-DU ID No: RYG_EN0002
Single interval
ALS Laboratory Group (Thailand) Co.,Ltd. ¢ \Q

review sy . wiale

616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,

Rayong 21140, Thailand APPROVED BY o b %

Temperature 23.9 °C + 03°C NEXT CAL’. DATE Liiosiis s
Humidity 581 %RH  + 4.4 %RH
Air density 1.17 kg !ms

ALS Laboratory Group (Thailand) Co.,Ltd.
616/10 Moo 5 T.Maenamkoo, A.Pluakdaeng,
Rayong 21140, Thailand

In house method, PTC-WI-07, base on Euramet cg. 18
This certificate is traceable to the SI Units through Thai Calibration Service Co. ,ltd.

, NSC-ONSC Accreditation No.: Calibration 0189

March 23, 2022
March 23, 2022
March 25, 2022
Mr. Rungroje Metakul

Edondal e Approved By : =) ,—49/

( Mr.Kriangsak Kalasri ) ( Mr. Keattisak Kerdto )
Reviewed by Laboratory Manager

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

measurement to international or national standard or other recognised national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by

the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to

Expression of Uncertainty in Measurement (GUM). The effect that the results relate only to the items calibrated.

This calibration certificate shall not be reproduced except in full only, without written approval from penta calibration co ., Itd

PTC-FMC-07-02: 2 Feb 2020


thanita.kulsuriwong
Typewritten Text
RYG_EN0002


PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road

Dokmai Prawet Bangkok 10250
CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Represent to Certificate of Calibration ,PTC/07/22103

Certificate No.:  PTC/07/22103 Page: 20f 2
Measurement Results:

Without Adjustment :

Function Calibration: Non Adjustment

Eccentric Error: Weight to be 1/3 ,1/2 or of Maximum capacity

Eccentricity test 100 (g)
Position (g)
3 1 4 1 2 3 4 5
/ & 0.0000 0.0000 -0.0002 0.0002 0.0002
Maximum deviation: 0.0002

Repeatability Test : Weight to be 1/2 < L < Maximum capacity

Determination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation
200 0.00003
Error of indication : from nominal value., Readability 0.0001 (g
Nominal Value | Conventional Mass Indication Correction of Balance Uncertainty k

(9) (9) (9) (9) (@

0 0.00000 0.0000 0.0000 0.000086 2.16
o001 | o0 | o0 | 00000 | ooo0t0 | 208
o | em0 | oiw | oo | o0 | 206
1| roowo | rome | 00000 | o000 | 206
2| 20000 | qeee | 00001 | oooot0 | 206 |
s f sem | o | oowo | oo | 20
10 | sooo00 | 100000 | 00000 | oooot0 | 206 |
20 | 2000008 | 1oew9 | oot | ooootr | 208 i
| s0 | so00004 | assee0 | 00001 | ooomz | 200
w00 | 10000004 | 000001 | 00001 | o007 | 200
|20 | 2000011 | 2000000 | ooor | 000027 | 200
Note: Weight of adjust - (@)

The End of Certificate

PTC-FMC-07-02: 2 Feb 2020



RYG_ENO0010

N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂaﬁ\—_—/m

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

Cert. No.: 21TM827

Page.: 1 of 3
[ ] L] L]
Certificate of Calibration
Equipment : Hot Air Oven ey
i
i REVIEW BY ... mmu .......... i
Manufacturer : Memmert i
%é |
D. g
Model UFE 500 APPROVED BY l .............. ‘
X Blmian |
Serial No. : G511.1572 LIJEXT CAL. DATE 7. ? ...... ‘ ..... a
ID No. : RYG_ENO0O10
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (26 +10)°C

Relative Humidity : (50 +£30) %

Calibrated by : Khit Ruttanaprapachai

Approved by : % :

Approved Signatory

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

Issue Date : 14 May 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 0028099
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Typewritten Text
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Equipment : Hot Air Oven
Condition As-Received : Used ltem
Reference : 2105-00050C-4
Procedure Used :-

Cert. No.: 21TM827
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 ) and
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.

1) Data Acquisition 34972A MY57013823 21LM3
2. This certificate is valid only to the item calibrated on date and place of calibration.

Due Date
26 Feb 2022

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
o | Beginning | Finished
1/2 ) Temp. (°C) 28 29
REL.Humid. ( % ) 59 56
. (m';g AC Supply ( Volt ) 220 221
o
H 6 H2 |g
g 7 Ref. Std. ID No.: @
Wiz 7, T P4 / Calibration Point
S Position:| (104) °C (180) °C
‘ W : 1 21-17RTD-01| 19-17TC-01
2 |21-17RTD-02| 19-17TC-02
3 17RTD-03 | 19-17TC-03
Probe Installation Details : ~ Dimension of Chamber : 4 17RTD-04 | 19-17TC-04
a= 50 cm D = 040 m 5 17RTD-05 | 19-17TC-05
b= 50 cm W= g0 m 6 17RTD-06 | 19-17TC-06
c= 50 om H= .48 m 7 | 17RTD-07 | 19-17TC-07
Capaglly= O m 8 | 17RTD-08 | 19-17TC-08
9 (ref.) | 17RTD-09 | 19-17TC-09

Waly, -

a 1054287



Equipment : Hot Air Oven Cert. No.: 21TM827

Condition As-Received : Used ltem Page.: 3 of 3

Reference : 2105-00050C-4

Result of Calibration :- (™) Without Adjustment

Function of UUC* : Temperature Source

Calibration uuc* uuc* Temperature Temperature Overall Ml Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) | (c) | (c) (£°C) (°¢) (cc) | (#c)| k
104.0 104.0 104.0 0.063 0.54 0.70 0.42 2
180.0 180.0 180.0 0.15 0.89 1.3 1.1 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 104.243 | 103.732 | 103.760 | 103.742 | 103.863 | 103.743 | 104.311 | 103.689 | 103.815
180.0 180.101 | 180.481 | 179.401 | 179.692 | 179.980 | 179.943 | 180.127 | 179.915 | 179.709

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 %.
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Cert. No.: 21TM829

Page.: 1 of 3
L] ® [ ]
Certificate of Calibration
Equipment : Hot Air Oven ' - .
{ REViEW BY ... 1hamtall, {
Manufacturer : Memmert E ;
E APPROVED BY . 3. A=
Model : UM 400 E / / ;
q
:‘ NTVT ’H 9—@ §
F NEXT \L. DATE 2 y
Serial No. : b495.0899 | NEAT DAL, DATE. B e
ID No. : RYG_ENQ0O06
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order : 5 May 2021

Calibration Date : 5 -6 May 2021

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : m :

Approved Signatory

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

Issue Date : 14 May 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 0028096
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Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2105-00050C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 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 Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013823 21LM3 26 Feb 2022
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

Fresh air setting : Close Environment during calibration
S|  Beginning Finished
fz ) Temp. (°C) 29 30
] REL.Humid. { % ) 56 58
: . M%’ AC Supply ( Volt ) 221 222
g
H |
c? I - g" Position : Ret.Std.
& I BV ID No.:
Jwiz o, Y . / 1 21-17RTD-01
“a" 2 21-17RTD-02
W T 3 17RTD-03
Probe Installation Details : Dimension of Chamber : 4 17RTD,’O4
a= 50 cm D= 0.33 m o 17RTD-05
K 80 & s - 6 17RTD-06
& = 50 &R H= 0.40 m 7 17RTD-07
Capacity = 0.053 m? 8 17RTD-08
9 (ref.) 17RTD-09

a 1054310



Equipment : Hot Air Oven Cert. No.: 21TM829
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2105-00050C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (C) (°c) (£°C) k
70.0 70.0 70.0 0.21 1.8 2.0 0.55 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
70.0 70.404 70.277 70.607 70.307 68.789 69.257 68.846 69.331 70.495

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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 7y

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 .

NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM673
Page.: 1 of 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert &)

Model : WNB22

- - 3]%’9@\
Serial NO. : L5130648 EX' CrALL D.‘"\l E: ................. -.-‘.;;‘-rrr
ID No. : RYG_ENO0061
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)

616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Wet Chemistry Lab
Received Order : 5 May 2021

Calibration Date : 5 May 2021

Ambient Temperature : (26 £10)°C

Relative Humidity : (50 +30) %
Calibrated by : Tawatchai Pama

Approved by : Wﬂu :

Approved Signatory

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

Issue Date : 14 May 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 0028098
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Equipment : Water Bath Cert. No.: 21TM673
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2105-00050C-3

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 MY44060450 21LM4 06 Mar 2022
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 22 68 230
Finished of Calibration 20 64 ' 231
» Ref. Std.
Position :
SIN.:
1 4803988-001
2 4803988-002
3 | 4803988-003
4 4803988-004
5(ref.)  4803988-005

Front

YWl -

a 1054289



Equipment : Water Bath Cert. No.: 21TM673

Condition As-Received : Used ltem Page.: 30of 3
Reference : 2105-00050C-3
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.)
85.0 85.0 85.0 84.891 84.893 84.880 84.892 84.917
Calibration |\, iormity | Stability Uncertainty Coverage
point Factor
(°C) (°C) (+°C) (£°C) K
85.0 0.089 0.052 0.22 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-
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
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TEL. 0-2717-3000-24 FAX. 0-2719-9484 il NBGTISE TS

CALIBRATION 0008

Certificate of Calibration =~ Certfiats o. 2177200

Equipment : Digital Thermometer With Sensor
Manufactirer: Testo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of

Model : 106 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 31281494/504
ID No.: RYG_FS0467
Condition As-Received: Used ltem
Received Date: 02 July 2021
Calibration Date: 07 July 2021

to 08 July 2021
Reference: 2107-0069DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50 +20) % 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong

21140, Thailand

Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Platinum Resistance Thermometer (PRT) into liquid bath temperature controller.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529-R B19520 211680 26 Jun 2022
2) Platinum Resistance Thermometer 935-14-95 261589/1 211680 26 Jun 2022

2.The 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 maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Yossapon Poljorn Approved Signatory : //

Issue Date : 09 July 2021 [ 1Phalinee Prabpaipal

[ ]1Chatchawan Khunpiluek
[ v] Wanlop Larpkurn

B 0265214



Cert. No.: 21T1200
Page.: 2 of 2

Result of Calibration:- Without Adjustment
Function: Temperature measurement
Dimension of probe : Diameter 3 mm., Length 55 mm. Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (") (°C) (°C) (+C)
50 25.0029 24.9 -0.1029 0.12
50 30.0018 29.9 -0.1018 0.12
50 40.0035 40.0 -0.0035 0.12

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.

-00o-
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CALIBRATION 0008

Cert.No.: 21CH1733
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(,/) Malee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

pH Meter
Mettler Toledo

SevenExcellence | Review By .. /b AP
B834291445

o
APPROVED BY %

RYG_EN0152
Used It 14

S e NEXT CAL. DATE .3.‘?!.‘.?‘)..?:?; .....
22 December 2021 2

23 December 2021
2112-0636DSC-2

ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

25 £ 25) °C

(50 £ 15) %

In - house method :

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

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Waly, .

Approved Signatory

24 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 0036356



Cert.No.: 21CH1733

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date

1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022

2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

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 S| 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 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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 (+mV) K
pH mV mV pH
pH Meter 4.000 177.48 1773 4.000 0.058 2.00
S/N.: B834291445 7.000 0.00 -0.1 7.000 0.058 2.00
10.000 -177.48 -177.5 10.000 0.058 2.00

Wl .

a 1087319



Cert.No.: 21CH1733
Page.: 30of3
Calibration Results
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 4.011 180.6 0.0049 2.05
S/N.: 1475518 6.982 6.984 5.3 0.0077 2.00
10.015 10.014 -171.3 0.0065 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLab Expert Pro-ISM
- Serial No. : 1475518
Dimension of probe;
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* B Uncertainty of Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) {%¢) (£°C) k
25.0 25.002 24.9 -0.102 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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-

Maly, -
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ilg,e__\me;
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %,

‘4,

Y.

AN
“j

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-ISI-TIS125

CALIBRATION 0008

Certificate of Calibration  Certificate No.: 21E4151

pH Meter

Mettler Toledo
SevenExcellence
B834291445
RYG_ENO0152
Used Item

22 December 2021
28 December 2021

Page: 1 of 2

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.

Reference: 2112-0636DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Ambient Temperature; ( 23 * 2) °C

Relative Humidity: (50 + 10 ) % 616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong
21140, Thailand

Procedure used: Calibration were conducted using In-house calibration Procedure CP-E17 According to direct measurement

method with Multi-Product Calibrator.

Condition of this result of calibration

1.Reference standards instuments :

Instrument
1) Multi-Product Calibrator

Model Serial No. Certificate No. Due Date
5500A 6440007 21E1444 07 May 2022

2.This result of calibration was made on requested at the point specified by customer.

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

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Wutchareeporn Wongchutikrane Approved Signatory :

Issue Date : 07 January 2022

o L~

[¢/] Phalinee Prabpaipal

[ ] Nuntawat Khamchai

[ ]Pornthippa Tameyakul

B 0278122



Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measurement
Standard Value

(mV)
-100.0000
-50.0000
0.0000
50.0000
100.0000
150.0000
200.0000

Range: 2000
UUC* Reading

(mV)
-100.0
-50.0
0.0
50.0
100.0
150.0
199.9

mV
Error
(mVv)

0.0
0.0
0.0
0.0
0.0
0.0
-0.1

Cert. No.: 21E4151
Page.: 2 of 2

Uncertainty
(+pV)
65
62
58
62
65
69
72

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

factor k=2, providing a level of confidence of approximately 95 %

*UUC= Unit Under Calibration.

-00o-

Cy 1+

a 1088610
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daipdaviia :GC-MSD
ID No. : BKK_LENOO59(GM?7)

S/N : CN14133181/US1415M029

Parameter Set point | Acceptable | Test Results| Pass Fail Remark
Inlet Pressure Accuracy 25 psi 23.8-26.2 25.3 IZ
, 3
Oven Temp. Accuracy 230°C 225 -235 230.6
, M| O3
Oven Temp. Accuracy 100°C 96.3 -103.7 100.9
M| O3
Oven Temp. Stability 100°C 99.5 -100.5 100.9
M| O
RFPA Voltage 1050 m/z | <1100 mv 518
Signal to Noise Filament 1 - > 1200 1472 M Ij
. o M| O
Signal to Noise Filament 2 - 21200 3400
| O
3| J
1| 3
| O3
| 3
AR TS (211 U WRAUITR: oo
28/12/20 28/12/20
VAU e VO Uz e

Form No. : F12-164 Rev No.: 1 Issue Date : 25/06/2019




© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Certificate of System Qualification
GC-0Q + GCMS-0Q

System ID: GM-7
Organization Name: ALS Laboratory Group (Thailand) Co., Ltd.
Organization Location: 104 Patthanakarn 40, Patthanakarn rd., Khwang Suan Luang, Khet Suan Luang, Bangkok 10250
Date: : December 24, 2020 2:51:10 PM th S M %
. . REVIEWBY .. XMW A% ...
EQP Name: AgilentRecommended , AgilentRecommended
EQP Revision: GC.02.50, GCMS.02.50 k I A.l__
APPROVED BY kb 4 D N
Overall Qualification Status: Pass
24106121
MOXT CAL _DATE

System Inspection and Basic Safety and Operation

Name: !7890

Setpoint Status: lPass

Overall System Inspection and Basic Safety and Operation Test Status

i Pass

Inlet Pressure Accuracy

Name: l7890
Front SSL
Setpoint Status: ‘Pass
Setpoint Actual
Inlet Pressure: |25.0 1 psi 253 l psi
Accuracy: 0.3 psi
Agilent Recommended: ]<= 1.2

Overall Inlet Pressure Accuracy Test Status

Pass

GC Oven Temperature Accuracy

Name: 7890

1
Date: December 24, 2020 2:51:10 PM
System ID: GM-7

Page 1/13



© 2020 by Agilent Technologies Agilent CrossLab Compliance Services

Setpoint Status: Pass i
Zone: Oven
Setpoint/Actual
Temperature: 230.0 }230.6 °C
Accuracy: 0.6 °C
Agilent Recommended: >= ;‘1.0 T % setpoint in K ( 5.0 °C

<= 1.0 T % setpoint in K ({50 °C

Data for this setpoint was entered manually.

Reason: Data logging currently not available.
Setpoint Status: Pass
Zone: Oven ‘
Setpoint/Actual
Temperature: 100.0 g 100.9 °C
Accuracy: 0.9 °C
Agilent Recommended: >= 110  |%setpointinK ( [37 °C
<= 1.0 % setpoint in K (137 °C

Data for this setpoint was entered manually.

Reason: Data logging solution currently not available.

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name: 17890 1
Setpoint Status: lPass |
1
Setpoint/Average
Temperature: {100.0 [100.9 ] °C
Stability: 0.0 °C
Agilent Recommended: {<= 0.5

Data for this setpoint was entered manually.

Reason: Data logging solution currently not available.
Date: December 24, 2020 2:51:10 PM
System ID: GM-7

Page 2/13



© 2020 by Agilent Technologies

Overall GC Oven Temperature Stability Test Status

Agilent CrossLab Compliance Services

Pass

Log Amp

Tested Combination1 Front SSL ! External SQ

Name: [5977A |
Setpoint Status: [Pass l
Overall Log Amp Test Status

IPass

RFPA

Tested Combinationt Front SSL / External SQ

Name: ’5977A I
Setpoint Status: lPass ]
Amu: I 1050 imiz Drift After Five Minutes: RFPA Voltage:

- 1
15 mV 518 mVv

Agilent Recommended: >= 1-100 and §<= !100 ] ]<= 1100

Overall RFPA Test Status
!Pass }

Tune EI

Tested Combination1 Front SSL / External SQ

Name: l5977A 2
Setpoint Status: lPass j
Filament: l 1

Setpoint Status:. [Pass 1
Filament: 2 |

Overall Tune El Test Status

Pass
Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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Agilent CrossLab Compliance Services

Signal to Noise El

Tested Combination1 Front

SSL

/ External

SQ

Name: 15977A

Source: )EI - Extractor

Filament:

Setpoint Status: lPass
Signal to Noise:

Agilent Recommended:

1472

1200

Source: EI - Extractor

Filament:

Setpoint Status: lPass

Signal to Noise:

Agilent Recommended:

3400

1200

Overall Signal to Noise El Test Status

Pass

Date: December 24, 2020 2:51:10 PM

System ID: GM-7
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID
Manufacturer
Name

Tested Combination1

Injection Technique

GM-7
Agilent Technologies

7890

Manual Injection

Agilent CrossLab Compliance Services

Inlet Front
Detector External
LTM Included? No

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pL) 10

Mainframe 1
Manufacturer Agilent Technologies
Name 7890
Model Number G3442B
Serial Number CN14133181
Firmware Revision B.02.03
Oven Type Standard

Date: December 24, 2020 2:51:10 PM

System ID: GM-7
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Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type

Purged Inlet

Detector 1

Manufacturer
Name
Type

Location

Mass Spectrometer 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System

Scouting Run Standard

MS El Source 1

Agilent Technologies

7890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
sQ

85977A

US1415M209

5977 6.00.21

Turbo Pump

OFN Std

Agilent CrossLab Compliance Services

Manufacturer Agilent Technologies
Source Type El - Extractor
Number of filaments 2

Date: December 24, 2020 2:51:10 PM

System ID: GM-7
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Supasak Nimsongtham

Logged On User Name: supasak.nimsongtham@agilent.com

Signature Creation Date: December 24, 2020

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Warranty
Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: December 24, 2020 2:51:10 PM
System ID: GM-7
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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 | Aldrn 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™
7 Ol-BHC Liquid-Liquid Extraction, Gas Chromatographic Method®
8 B-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
9 O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
10 Y-BHC Liquid-Liguid 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 | 24°-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
22 4.4"-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°-DDT Liquid-Liquid Extraction, Gas Chromatographic Method!™
26 | 4,4"-DDT 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-Liquid Extraction, Gas Chromatographic Method™
30 Endosulfan |l 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™
42 Methiocarb High-Performance Liquid Chromatographic Method™
43 | Methoxychtor 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 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™
47 | Oxamyl High-Performance Liquid Chromatographic Method™
48 | 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 Coupted Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
52 | Sulfide lodometric 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 Solids | 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!”
Hnlgau $1uau 126 en1s
el dsuaiy Bz
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
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3 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

a4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

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

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

9 Benz(a)anthracene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

11 Benzo(b)fluoranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

12 Benzo(k}fluoranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

14 Benzo(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

15 Benzol[g,h,ilperylene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

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

17 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Srven)

18 Bis(2-ethylhexylphthalate...
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18 Bis(2-ethylhexyl)phthalate Liquid-Liquid 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™

21 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™

22 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

24 Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/

' Mass Spectrometric Method™

28 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

30 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

32 2-Chlorophenot Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Chromium 1) Digestion, Inductively Coupled Plasma Method!®

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

N
jn/"WJ 34 Chromium (...
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34 Chrormium (ill) 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Calculation™
35 | Chromium (VI) Colorimetric Method!™
36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method™
38 2,4-D Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 bOD Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
41 DOT Liquid-Liquid Extraction, Gas Chromatographic/
. Mass Spectrometric Method™
42 Dibenz{a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Di-n-Butyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™®
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatbgraphic/
Mass Spectrometric Method™
43 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

(urginged dasana’ile)
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51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
53 2,4-Dichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method™
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™"
56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 Diethyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
61 2,4-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method!
63 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method™
64 Endosulfan Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/

‘Mass Spectrometric Method™
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68 Fluorene Liguid-Liguid 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 Liguid-Liguid 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 O-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 | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

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

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

80 Isophorone Liquid-Liguid 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™

Svion
D’/WP 84 Methanol...
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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 Liguid-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—BQtyt 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 Method™
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 Liguid-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™

S !
200 97 Pentachlorophenol...
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97 Pentachlorophenot Liguid-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 Liguid-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 Trab, Gas Chromatographic/
Mass Spectrometric Method™
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
108 | Toxaphene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?™
110 | TPH (Gog-Cie) Solvent Extraction, Gas Chromatographic Method®?!
111 | TPH (Co16-Cas) Solvent 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™

P 114 1,1,2-Trichloroethane...
Sreepd
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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 Liguid-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™

an1eLEe (Udaaeszuas) 999U 16 518025
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1 Antimony Isokinetic, Digestion, Inductively Coupled Plasma
Method™
2 Arsenic Isokinetic, Digestion, Inductively Coupled Plasma

Method™

S

3 Carbon Monoxide...
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10

11
12

13

14

15
16

Carbon Monoxide

Chlorine

Copper

Dioxins

Hydrogen Chloride

Hydrogen Sulfide

Lead

Mercury

Opacity
Oxides of Nitrogen

Sulfur Dioxide

Sulfuric Acid

Total Suspended Particulate

Xylene

1) Sampling Bag Non-Dispersive Infrared Method®!
2) Non-Dispersive Infrared Method™

3) Instrumental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method™

2) Isokinetic Sampling, lon Chromatographic Method P
Isokinetic, Digestion, Inductively Coupled Plasma
Method!™

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

1) Absorption Sampling, lon Chromatographic
Method®

2) Isokinetic Sampling, lon Chromatographic Method™
Absorption Sampling, lodometric Method®
Isokinetic, Digestion, inductively Coupled Plasma
Method™

1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

2) 1sokinetic, Digestion,I Inductively Coupted Plasma
Method™!
Ringelmann’s Method™

1) Absorption Sampling, Phenoldisulfonic Acid
Method™

2) Chemituminescence Method™
3) Instrumental Analyzer Method™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method™ '

2) UV Fluorescence Method™

3) Instrumental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

Isokinetic Sampling, Gravimetric Method™
Adsorption Sampling, Gas Chromatographic
Method®
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Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric -
Method[l'g'z'ﬂ -

2) Soxhlet Extraction, Gas Chromatographic Method %%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method &1

1) Waste Extraction, Digestion, Inductlvely Coupled
Plasma Method1%!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric:Method51¢!

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

Mass Spectrometric Method!!

1) Waste Extraction, Digestion, lnductlveLy Coupled
Plasma Method™&!!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4¢

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

Mass Spectrometric Method"'®!

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

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

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

Mass Spectrometric Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method515!

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

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

Mass Spectrometric Method™!®!

%{Y\v\p\) 6 Cadmium...
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Cadmium

Chlordane

Chromium

1

Chromium ()

Chromium (VI)

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™41¢!

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

Mass Spectrometric Method' 4!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l.19,25]

2) Soxhlet Extraction, Gas Chromatographic Method (042
3) Automated Soxhlet Extraction, Gas Chromatographic
Method #%*1

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!®&13!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!44)

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

Mass Spectrometric Method!9

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorim_etric
Method; Calculation Method!é1517]

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; Calculatien
Method[?,&,ls,l'ﬂ

4) Digestion, Inductively Coupled Plasma/

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

1) Waste Extraction, Colorimetric Method' 617

2) Alkaline Digestion, Colorimetric Method®!"!

Sroo)
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Cobalt

Copper

24D

ODD

DDE

DOT

1) Waste Extraction, Digestion, lnductlvely Coupled
Plasma Method&1)

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

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

Mass Spectrometric Method™!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method61%

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method!414!

3) Digestion, Inductively Coupled Plasma Method!"*

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method®!

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[l,Q,ZS]

2) Soxhlet Extraction, Gas Chromatographic Method(1%?
3) Automated Soxhlet Extraction, Gas Chromatographic

Method 231

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

2) Soxhlet Extraction, Gas Chromatographic Method%#4
3) Automated Soxhlet Extraction, Gas Chromatographic

Method 22?1

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

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

Method 21

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

‘A/y»o)
—5 p 2) Soxhlet...
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Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

2) Soxhlet Extraction, Gas Chromatographic Method%?2
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

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

2) Soxhlet Extraction, Gas Chromatographic Method0%%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %31

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method[1.9,25]

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

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

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!61!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™51%!

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
Method925]

2) Soxhlet Extraction, Gas Chromatographic Method 1022
3) Automated Soxhlet Extraction, Gas Chromatographic
Method %39

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!6*8

Ly
57 [N\Dl 2) Waste Extraction...
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24

25

26

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! 1925

2) Soxhlet Extraction, Gas Chromatographic Method "0%2
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 "%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!X61¢

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

Mass Spectrometric Method 9

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

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(™®

el
97Y\ v 27 Polychlorinated...
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27 Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid

(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

_ Aroclor 1242

- Aroclor 1248

- Aroctor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlorobiphenyl

- 2,4 5-Trichlorobiphenyl

- 2,2',3,5'-Tetrachlorobiphenyt
- 2,2',5,5"-Tetrachlorobiphenyl
- 2,3',4.4"-Tetrachlorobiphenyl
- 2,23 4. 5Pentachlorobiphenyl
- 2,2'4,5,5-Pentachlorobiphenyl
- 2,3,3' &' 6-Pentachlorobiphenyl
- 2,2.3,4,4 5 -Hexachlorobiphenyl
- 2,2'3,4.5,5Hexachlorobiphenyl
-2,2'3,55,6-
Hexachlorobiphenyl
-2,24455'-
Hexachlorobiphenyl
-2,2,3344 5-
Heptachlorobiphenyl
-2,2',3,44' 55"
Heptachlorobiphenyl
~22344'5 6
Heptachlorobiphenyl
-2,234'556-
Heptachlorobiphenyl
-2,23,34.4'55,6-
Nonachlorobiphenyl

Extraction, Gas Chromatographic Method#%3

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

3) Automated Soxhlet Extraction, Gas Chromatographic
Method %1

%{W‘P‘l 28 Pentachlorophenol...
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29
30

31

32

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 %22
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 2221
Electrometric Method?®**®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™51

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method! 48]

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

Mass Spectrometric Method!+¢!

i) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 4% _

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method4¢

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!"4

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

Mass Spectrometric Method(™®)

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

2) Soxhlet Extraction, Gas Chromatographic Method "%
3) Automated Soxhlet Extraction, Gas Chromatographic
Method 21

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

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™#1¢!

3) Digestion, Inductively Coupled Plasma Method™**

L
‘g(ﬂ\fﬂj 4) Digestion...
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4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!¢l
35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!t615)

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

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

Mass Spectrometric Method'"*®

Ay 91u2U 125 $78113

AU

g15uane
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1

Acenaphthene
Acetone

Aldrin

Anthracene
Antimony

Arsenic

Atrazine

Barium

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%24

‘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™®!

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

Mass Spectrometric Method™#)

1) Soxhlet Extraction, Gas Chromatographic
Method®%*?

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

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

Mass Spectrometric Method!™!®!

S

9 Benz(a)anthracene...
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9 Benz(a)anthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®?>=!
10 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*2!
11 Benzo(b)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>?!
12 Benzo(k)fluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method#**!
13 Benzoic acid Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®2!
14 Benzo(a)pyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
15 Benzo(g,h,iperylene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
16 | Beryllium 1) Digestion, Inductively Coupled Plasma Method!™ !
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"*®!
17 Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"!
18 Bis(2-ethylhexyl)phthalate Automated Soxhlet Extraction, Gas Chromatographic/
, Mass Spectrometric Method?>*!!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*2*!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!42%
21 Butdnol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method2? .
22 Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
_ Mass Spectrometric Method®*"!
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"**"

S

26 Carbon tefrachtoride...
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27

28

29 .

30

31

32

33

34

35
36

37
38

39

Carbon tetrachloride

Chlordane

p—-Chloroaniline
Chlorebenzene
Chlorodibromomethane
Chloroform
2-Chlorophenol

Chromium

Chromium (i}

Chromium (VI)
Chrysene

Cyanide
2,4-D

ODD

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4*%

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

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

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

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*2

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?%

Purge and Trap, 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(™¢!

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method8:1517

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method #1617
Alkaline Digestion, Colorimetric Method®!"
Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®>*!

Extraction, Distillation, Colorimetric Method@62":2)

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

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

1) Soxhlet Extraction, Gas Chromatographic
Method"0#% '

2) Autormated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®>*!!

%{'Y‘\Pj | 40 DDE...
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40 ODE 1) Soxhlet Extraction, Gas Chromatographic
Method!!0%2
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method@!l
41 DOT 1) Soxhlet Extraction, Gas Chromatographic
Method!i%22
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®~1
42 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!!**!
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™*2"
a7 3,3-Dichlorobenzidine Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?>*!
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?*!
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method4#9.
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 frans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*42%
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!?%

)‘J 57 Dieldrin...
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60
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62

63

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

Flucranthene

Fluorene

Heptachlor

Heptachlor Epoxide

1) Soxhlet Extraction, Gas Chromatographic
Method"%?2

2) Autormated 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®!!

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

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

1} Soxhlet Extraction, Gas Chromatographic
Method!®?2

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

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!'®#

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrqmetric Method**"
o~
PY24Y 71 Hexachlorobenzene...
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72

73

74

75

76

77

78

79

80

81

82

83

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

OL-HCH

B-HCH

Y-HCH

Hexachlorocyclopentadiene

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

Lead:
Manganese

Mercury

1) Soxhlet Extraction, Gas Chromatographic
Method!%?

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[lO,ZZ]

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

1) Soxhlet Extraction, Gas Chromatographic
Method!10:22

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

1) Soxhlet Extraction, Gas Chromatographic
Method[m,zz}

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

Automated Soxhlet Extraction, Gas Chromatoeraphic/
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®*!

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™9!

1) Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method!®
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2) Thermal Decomposition, Amalgamation, and
Atomic Absorption Spectrophotometry!™”!
3) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method?”
84 Methanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!??*
85 Methoxychlor 1). Soxhlet Extraction, Gas Chromatographic
Method[lo,ZZ]
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!™**
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*24
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!"1¢
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 Methad 1%
(PCBs) 2) Autormated Soxhlet Extraction, Gas Chromatographic
- Aroclor 1016 Method 22
- Aroclor 1221
- Aroctor 1232

o

& - Aroclor 1242...
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97

98

99

100

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,2,3,5'Tetrachlorobiphenyl
- 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-Pentachlorobiphenyt
- 2,2'3,4.4' 5" Hexachlorobiphenyl
- 2,2,3,4,5,5-Hexachlorobiphenyl
-2,2",3,5,5,6-
Hexachlorobiphenyl

-2,244 55"
Hexachlorobiphenyl
-2,233,4,45-
Heptachlorobiphenyl
-2,2,34455-
Heptachlorobiphenyl
-2,23,44.56-
Heptachlorobiphenyl
22234556
Heptachlorobiphenyl
-2,2')3,3,4,4556-
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?>*!
Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®?>3!
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101 | Setenium 1) Digestion, Inductively Coupled Plasma Method™*®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!(™¢

102 | Silver 1) Digestion, Inductively Coupled Plasma Method™*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"¥!

103 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!***

104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?*

105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*"

106 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**"

107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic
Methogli022
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?*!

108 | TPH (Cs-Cs) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%?%

109 | TPH (Gog— Cie) 1) Solvent Extraction, Gas Chromatographic Method™2

110

111

112

113

114

115

TPH (Co16 — Cas)

1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2—Trichlc'>roethane
Trichloroethylene

2,4,5-Trichlorophenol

2) Automated Soxhlet Extraction, Gas Chromatographic
Method[21,31]
1) Solvent Extraction, Gas Chromatographic Method™ "
2) Automated Soxhlet Extraction, Gas Chromatographic
Method[Zl,Sl]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!4?4

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*?"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®***

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ ¥

Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?*!

{mnem
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116 2,4,6-Trichlorophenol...
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116 | 2,4,6-Trichlorophenol Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®+!!
117 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method**2
118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™**!
2) Digestion, Inductivety Coupled Plasma/
Mass Spectrometric Method(¢!
119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'*?"
120 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*?%
121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!**?%!
122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!#24
123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!%*%
124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method(*24!
125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!"*
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!"'®
1aNE1591489

1. NSENTNGIAMNTTL. UTBNIANTENTIGAEVINTSY, W.A. 2508, 589 mardndefpavide
i’aqﬁiﬂ%’uﬁa.iﬁﬂuﬁamgmﬂm. 25 uns3Ax 2549. Laufl 123 neufiaw 114.

2. NIEMTHIAMNTTL. USENIANTENTHGRAMNTIN, WA, 2549, (309 fmunASunauasii
afuidodiluomafissnessnanUdesemiadlsaddnilldunauiudomss.
F1Raayunen. 4 Sunau 2549, 1EuT 123 noufilay 1254,

3. mneaimnsadanedenuisUssmelneg, giadnseviiude. fuviedid 2. ngamme:
ISPULMINITANN, 2547, ‘ _

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

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

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

« & o 7. United States...
(urdneyedl dnsenaila)

ﬁd'lmun'rsm'jummgw’aﬁmﬁLm'mumaauuam

wam
TS - S ]



- eno -

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 Evaluation 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. i

12. United States Environmental Protection Agency. Test Methods for Evaluation 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 74718B, 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
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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®
8 Formaldehyde Distillation, Colorimetric Method™
6 Free Chlorine DPD-Ferrous Titrimetric Method™
F 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™?
11 Temperature Laboratory and Field Method®
12 Total Dissolved Solids Dried at-180 °C
13 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®
14 | Total Suspended Solids Dried at 103-105 °Ct4
el ansuany Whaseh
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method™®
2 Hydrogen Sulfide Absorption Sampling, lodometric Method™
Opacity Ringelmann’s Method®?
a 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 Isokinetic Sampling, Barium — Thorin Titrimetric Method®
Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method!”
o Ve o 3
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1 Cyanide Distillation, Colorimetric Method™?
2 pH Electrometric Method™?
5 Phenols . Distillation, Direct Photometric Method™?
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23™ ed. Washington, DC : APHA, 2017
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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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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®
8 Formaldehyde Distillation, Colorimetric Method™
6 Free Chlorine DPD-Ferrous Titrimetric Method™
F 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™?
11 Temperature Laboratory and Field Method®
12 Total Dissolved Solids Dried at-180 °C
13 Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®
14 | Total Suspended Solids Dried at 103-105 °Ct4
el ansuany Whaseh
1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method™®
2 Hydrogen Sulfide Absorption Sampling, lodometric Method™
Opacity Ringelmann’s Method®?
a 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”

o:ﬂn fuqn@
(U9EIYAN ﬁuqméma)
Heuens
Audifeuaviiousuuaivlssnuniang Tueen Sulfuric Acid...




St asuaity WansIen
Sulfuric Acid Isokinetic Sampling, Barium — Thorin Titrimetric Method®
Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method!”
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1 Cyanide Distillation, Colorimetric Method™?
2 pH Electrometric Method™?
5 Phenols . Distillation, Direct Photometric Method™?
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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
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Appendix A Method 10, 2017.
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