SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21098
Job No. : VC64AC0066

Pages : 30f8

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) )
measurement (dB)
1. Absolute sensitivity v 3 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 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 - 03 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 | 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 - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v g 0.2 0.25
12. High level stability v - 0.1 0.1
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RESERR RS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No. : VC64AC0066

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)
26.1

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.4
Flat 23.9

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)
D Flat C-weight | A-weight MRS
Limits
125 -1.6 -18 -1.6 £1.5
1000 0.0 0.0 0.0 +1.0
8000 0.4 0.5 0.5 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21098

: VC64AC0066
: Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight o
Limits
63 -0.1 -0.2 00} +2.0
125 0.0 0.0 0.0 RS
250 0.0 0.0 -0.1 LIRS
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 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 02
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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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

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 ]
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 £1.1
134.0 134.0 0.0 FEIg
133.0 133.0 0.0 4.1
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]
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 & 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.1 0.1 # 11
84.0 84.1 0.1 +1.1
79.0 79.1 0.1 o
74.0 74.1 0.1 -5
69.0 69.1 0.1 1.1
64.0 64.1 0.1 11
59.0 59.1 0.1 =101
54.0 54.0 0.0 = L.l
49.0 49.1 0.1 +1.1
44.0 44.0 0.0 +1.1
39.0 39.1 0.1 i 11
34.0 34.0 0.0 o Il
30.0 30.1 0.1 + 1.1
29.0 291 0.1 e 1.1
28.0 28.1 0.1 & 1.1
27.0 27.2 0.2 +1.1
26.0 26.2 0.2 ik L]
25.0 25.2 0.2 + 1.1

Cert. No. : ACL21098

Job No.
Pages

: VC64AC0066
: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
RPN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21098
Job No. : VC64AC0066

Pages : 70f 8
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 A=Al
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 ES§i=5:0
Fast 2 8 117.0 117.0 0.0 10 2.5
200 800 134.0 134.0 0.0 +1.0
o 2 8 108.0 108.0 0.0 ES5 =50
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -0.1 L850
SEL 2 8 108.0 108.0 0.0 E0h =25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 )
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21098

Job No. : VC64AC0066
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 =15
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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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 1;025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com ~ CALIBRATION 0394

Cert. No. : ACL22030

Pages : 1of8
L] LJ o
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122607 / 145554 / 34373
ID No.: RYG FS0019
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

pEsT — | REviEW BY . P8kens [
-Ambient Temperature : { 23.0 &3 ) (O R
Pressure : ( 1013 £3) kPa -
Relative Humidity : ( 50.0 £20 ) % P
{
L%

NEXT CAL. DATE [O/” ............
Received Date : 05 JANUARY 2022
Calibration Date : 10-12 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

dasSsociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL22030
: VC65AC0040
: 20f8

Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument

Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Measuring Amplifier

Model
33210A
33511B
33461A
33461A
34461A

MAT-1070
4180
NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No.
EF-0012-21
EF-0011-21

EEL.BP. 05/0264
EEL.BP. 03/0264

1-15180725251-

1500-07774E
AA-1008-21
AA-3003-21

1

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
15-Sep-22
08-Mar-22
05-Feb-22
16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

v
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Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22030
Job No. : VC65AC0040

Pages : 3o0f8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
e 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 2 0.3 0.6
1000 Hz 4 a 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 - 0.2 0.3
10. Peak C sound level v . 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 2 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22030
Job No. : VC65AC0040
Pages : 40f 8

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)
16.5

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

Frequency Measured value
Weighting (dB)
A - weight 13:1
C - weight 19.4
Flat 24.8

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) Flat C-weight A-weight Accz‘apt‘ancc
Limits
125 0.5 0.5 0.6 £ 1.5
1000 0.0 0.0 0.0 +1.0
8000 217 2.7 -1.6 +5.0

QF-TS12-04-04-020664 /Z,
/‘r K A -



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

sociates

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

: ACL22030
: VC65AC0040
: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) Flat C-weight | A-weight {ggptance
Limits
63 -0.1 -0.1 -0.1 +2.0
125 0.1 0.0 0.0 =15
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 -0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 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
Weiglting (dB) (dB) (dB)
A - weight 94.0 0.0 z
C - weight 94.0 0.0 =0
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 5
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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S IT HIPORN,; SITHIPORN ASSOCIATES CO,LTD.

5S0Clates

CALIBRATION LABORATORY

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)
1870 137.0 0.0 el
136.0 136.0 0.0 =l
135.0 135.0 0.0 A< |
134.0 134.0 0.0 AT
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 *1,]
131.0 131.0 0.0 &1,
129.0 129.0 0.0 +1.1
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 11
104.0 104.0 0.0 +1.1
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 84.1 0.1 + 1]
79.0 79.0 0.0 =o |
74.0 74.1 0.1 = 1.1
69.0 69.1 0.1 L
64.0 64.0 0.0 ]
59.0 59.1 0.1 2 Al
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 + 1.1
28.0 28.0 0.0 +1.1
27.0 26.9 -0.1 &
26.0 259 -0.1 +1.1
25.0 249 -0.1 + 1.1

Cert. No.

Job No.
Pages

: ACL22030

: VC65AC0040
: 60f8
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
BIERERR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22030
Job No. : VC65AC0040
Pages : 7of 8
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 £15]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.oin=010
Fast 2 8 117.0 117.0 0.0 105525
200 800 134.0 134.0 0.0 +1.0
e 2 8 108.0 108.0 0.0 155 ==5:0
200 800 127.6 127.6 0.0 10
0.25 1 99.0 98.9 -0.1 i et
SEL 2 8 108.0 108.0 0.0 B0 =215
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
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 133.0 133.0 0.0 =
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £270

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES

sociates

CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22030

Job No. : VC65AC0040
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
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 & =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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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22031
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01222716 / 143832 / 22763

RYG_FS0020

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

( 23.0 £3 ) W EVIEW. B e ettt oo ooe
( ]0].3 ﬂ:3 ) k_PEI %
( 50.0 £20) % APPROVED BY ......e7 L AT

05 JANUARY 2022
10-12 JANUARY 2022
13 JANUARY 2022

Nathakorn Pisutpaisan

s

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.

Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: ACL22031
: VC65AC0040
: 20f8

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No.
EF-0012-21
EF-0011-21

Due Date
10-Feb-22
10-Feb-22

EEL.BP. 05/0264 10-Feb-22
EEL.BP. 03/0264 08-Feb-22

1-15180725251-

1500-07774E
AA-1008-21
AA-3003-21

1 15-Sep-22
08-Mar-22
05-Feb-22
16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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S IT H I Pi) R N, SITHIPORN ASSOCIATES CO,LTD.

d

C(

s CALIBRATION LABORATORY

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



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

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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CALIBRATION LABORATORY

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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CALIBRATION 0119

ELECTRICAL AND ELECTRONCS INSTITUTE

Tel: +66 2709 4860-8 Fax: +66 2324 0917-8

Certificate No.:
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Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:
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Calibrated Date:

Issued Date:

Calibrated by:

02245v21
CP2021050034

Certificate of Calibration

Sound Level Meter
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NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00472130 (Meter), 157774 (Microphone), 72464 (Preamplifier)
ID No.: RYG_FS0303

Ambient Temperature: (23+2)°C

Relative Humidity: (50+£15)%

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration
1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date

1) Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine generator 1051 1501442 0151RF20 21 September 2021
3) Arbitrary Function Generator AFG2021 C010063 0099RF20 17 June 2021
4) Programmable Attenuator PA5 2913 EF-0017-21 1 April 2022
5) Programmable Attenuator PA5 2755 EF-0034-20 10 November 2021
6) 6.5 Digit precision multimeter 8846A 9609027 0498EL20 10 August 2021
7) 6.5 Digit precision multimeter 8846A 9610014 0669EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022

Temperature Transmitter PTUZ01 13950484 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of calibration only.
3, This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; ONSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1, Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34615278,

Page 2 of 6 F-CAL-005 Ed.1
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.. ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

02245V21
Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

19.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 15.8
C-weighting 215
Z-weighting 217

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)

Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz2) (dB) (dB) (dB) (dB)
125 0.3 0.7 0.3 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.9 -0.9 -1.0 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.0 £2.0
125 0.0 -0.2 0.0 15
250 0.0 -0.1 0.0 1.5
500 0.0 -0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 3.0
8000 0.1 0.1 0.0 +5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

Page 3 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 1.1
99.0 99.0 0.0 1.1
104.0 104.0 0.0 1.1
109.0 109.0 0.0 1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 £1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 +1.1
132.0 132.0 0.0 +1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 1.1
136.0 136.0 0.0 1.1
137.0 137.0 0.0 1.1
7.2 Level Linearity on the reference level range, Lower
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
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 £1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 £1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1

Page 4 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

54.0 54.0 0.0 +1.1

49.0 49.0 0.0 1.1

44.0 44.0 0.0 +1.1

39.0 39.0 0.0 1.1

34.0 33.9 -0.1 1.1

29.0 29.0 0.0 +1.1

24.0 24.1 0.1 1.1

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 108.9 -0.1 +1.0;-25
0.25 99.9 -0.1 +1.5;-5.0
St 200 119.6 0.0 +1.0
o 2 100.0 0.0 110 5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.8 -0.2 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 125.4 125.2 0.2 +3.0
cycle
Positive 124.4 124.1 0.3 +2.0
half cycle
Negative 124.4 124.1 0.3 +2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.5 0.0 1.5

Page 5 of 6 F-CAL-005 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: 02245v21
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl.o d to Reference SPL Record SPL ajc Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

- Uncertainty Maximum-permitted uncertainty
Function of measurement

(dB) (dB)

1) Indication at the calibration check frequency 0.30 Not applicable

2) Self-generated Noise 0.10 Not applicable

3) Acoustical signal tests of frequency weightings 0.30 0.60 {10Hz to 4kHz)

- Free-field sound pressure response level ' 0.70 (>4kHz to 10kHz)

4) Electrical signal tests of frequency weightings 0.20 0.20

5) Frequency and time weighting at 1 kHz 0.20 0.20

6) Long-Term Stability 0.10 0.10

7) Level Linearity on the reference level range 0.30 0.30

8) Tone burst response 0.20 0.30

9) Peak C sound level 0.20 0.35

10) Overload indication 0.20 0.25

11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is for the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

- - End of Report - -
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21100

Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
01173609 / 172170 / 74021

RYG FS0388

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

(230 £3) oC REVIEWBY . WM/"""’L ?/,_,

(1013 £3) kPa

( 50.0 £20 ) % APPROVED BY .......%H
1574/ 99

B e o | NEXT CAL DATE .....>...... 5.

13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Nathakorn Pisutpaisan

73%_

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
disatnd CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 20f8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument

Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone

Measuring Amplifier

Model
33210A
33511B
33461A
33461A

8846A

MAT-1070
4180
NA-42KAI

Serial No.
MY 48017076
MY 52302742
MY 53220104
MY53220076

1997025
62100114
2977900
34560495

Cert. No. Due Date
EF-0012-21 10-Feb-22
EF-0011-21 10-Feb-22

EEL.BP.05/0264 10-Feb-22
EEL.BP. 03/0264  08-Feb-22
EEL.BP. 06/0264 05-Feb-22
1500-07774E 08-Mar-22
AA-1008-21 05-Feb-22
AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
L S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
o8 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 v - 0.3 0.6
1000 Hz v - 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 4 - 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 B 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 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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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL21100

Job No.
Pages

: VC64AC0066
: 40f8

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

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

Measured value

Frequency
Weighting (dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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)
LEz) Flat C-weight A-weight Acc.ept.ance
Limits
125 0.4 0.4 0.4 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.7 -0.6 -0.6 +5.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

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

: ACL21100
: VC64AC0066
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
) Flat C-weight A-weight Acctept-ancc
Limits
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.0 0.0 HlRS
250 0.0 0.0 -0.1 £S5
500 0.0 0.0 -0.1 =15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 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 +0.2
Flat 94.0 0.0 =02
5.2 Time weighting at | 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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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

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 £ K
136.0 136.0 0.0 1.1
135.0 135.0 0.0 £ 11
134.0 134.0 0.0 ) ]
133.0 133.0 0.0 + 1.1
132.0 130.0) 0.0 +1.1
131.0 131.0 0.0 1.1
129.0 129.0 0.0 s 11
124.0 124.0 0.0 =AM
119.0 119.0 0.0 s 11
114.0 114.0 0.0 +'1.1
109.0 109.0 0.0 S
104.0 104.0 0.0 & 1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 - |
89.0 89.0 0.0 0
84.0 84.0 0.0 - S I
79.0 79.0 0.0 E-a
74.0 74.0 0.0 =1
69.0 69.0 0.0 4 11
64.0 64.0 0.0 S
59.0 59.0 0.0 1]
54.0 54.0 0.0 = 11
49.0 49.0 0.0 £ 1.1
44.0 44.0 0.0 £ 1.1
39.0 39.0 0.0 1.0
34.0 34.0 0.0 Sl
30.0 30.0 0.0 &1
29.0 29.0 0.0 £11
28.0 28.1 0.1 +1.1
27.0 271 0.1 411
26.0 26.1 0.1 8
25.0 25:1 0.1 = |

Cert. No. : ACL21100

Job No.
Pages

: VC64AC0066
: 60f8
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PEPRETE. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066

Pages : 7of 8
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 =1l
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | i) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1E5 =50
Fast 2 8 117.0 117.0 0.0 10 =23
200 800 134.0 134.0 0.0 +1.0
o 2 8 108.0 108.0 0.0 K550
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 158:=5.0
SEL 2 8 108.0 108.0 0.0 110523
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 135.0 133.0 0.0 =
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 133.0 133.0 0.0 -
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 1352 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21100
Job No. : VC64AC0066
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 ]S
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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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sitinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com  CALIBRATION 0394

Cert. No. : ACL21068
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00873057 /171591 / 73333

ID No.: RYG FS0381

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : -
Ambient Temperature : { 230 &3 ) C {
Pressure : (1013 £3) kPa '
Relative Humidity : (150.0 £20 ) % "
¥/:
| NEXT CAL. DATE ??/ZZ* .......
Received Date : 06 JULY 2021
Calibration Date : 07-08 JULY 2021
Date of Issue : 13 JULY 2021
Calibrated by : Nathakorn Pisutpaisan

.

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

: ACL21068
: VC64ACO0052
: 20f8

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY 52302742
MY 53220104
MY53220076
MY 53220116

62100114

2977900

34560495

Cert. No.
EF-0012-21
EF-0011-21

EEL.BP. 05/0264

EEL.BP. 03/0264

EEL.BP. 04/0264
1500-07774E
AA-1008-21
AA-3003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
08-Feb-22
10-Feb-22
08-Mar-22
05-Feb-22
16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BEEDEIAES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21068
Job No. : VC64AC0052
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v = 0.2 N/A
2. Self-generated noise v B 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz 4 - 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 C 0.2 0.3
8. Level linearity including the level range control 4 — 0.2 0.3
9. Tone burst response 4 s 0.2 0.3
10. Peak C sound level 4 B 0.2 0.35
11. Overload indication v 5 0.2 0.25
12. High level stability v e 0.1 0.1

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
il i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21068
Job No. : VC64AC0052
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)
13.8

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

Frequency Measured value
Weighting (dB)
A - weight 9.9
C - weight 16.5
Flat 22.1

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 0.4 0.4 0.4 + 1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 -0.9 -0.8 -0.8 +5.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

4, Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No.
Job No.

Pages

: ACL21068
: VC64AC0052
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : : Acceptance
Flat C-weight A-weight -
Limits
63 0.0 0.0 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 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 5
C - weight 94.0 0.0 +0.2
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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SITHIPORN,; SITHIPORN ASSOCIATES CO.LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21068
Job No. : VC64AC0052

Pages : 60f8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 e
136.0 136.0 0.0 2|
135.0 135.0 0.0 2
134.0 134.0 0.0 F= 1l
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 =2
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 + 1.1
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 +1.1
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 =il
74.0 74.0 0.0 s
69.0 69.0 0.0 = !
64.0 64.0 0.0 =1
59.0 59.0 0.0 |
54.0 53.9 =04 +1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 38.9 -0.1 + 1.1
34.0 33.9 -0.1 + 1.1
30.0 29.9 -0.1 =4 |
29.0 28.9 -0.1 + 1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 + 1.1
26.0 25.8 -0.2 + 1.1
25.0 24.8 -0.2 1.1

QF-TS12-04-04-020664



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21068
Job No. : VC64AC0052

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 2o 1|
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 e =50
Fast 2 8 117.0 117.0 0.0 150 =25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 15550
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 Il el
SEL 2 8 108.0 108.0 0.0 L0525
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.0 -0.4 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 138:2 -0.2 2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21068
Job No. : VC64AC0052
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.8 89.5 -0.3 +1.5
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 0.0 653

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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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd., Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL21102
Pages : 1lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173611 /172173 /74023

ID No.: RYG FS0390

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : ) REVIEW BY /}Tmbm? ......
Ambient Temperature : (23.0+£3) °C
Pressure : (1013 £3 ) kPa APPROVED BY .58 4@ ......
Relative Humidity : ( 50.0 £20 ) %

01 SEPTEMBER 2021
13-15 SEPTEMBER 2021
16 SEPTEMBER 2021

Received Date :
Calibration Date :
Date of Issue :

Nathakorn Pisutpaisan

s

( Thanakul Petchurai

Calibrated by :

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FaaiEeeEs CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21102
Job No. : VC64AC0066
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 8846A 1997025 EEL.BP. 06/0264  05-Feb-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42K Al 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
KESRTIRERS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102
Job No. : VC64AC0066
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v S (e N/A
2. Self-generated noise v - 0.3 N/A
3. Acoustical signal tests of frequency weightings '
125 Hz v . 0.3 0.6
1000 Hz v - 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 04
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 - 0:2 0.3
10. Peak C sound level v . 0.2 0.35
11. Overload indication v g 0.2 0.25
12. High level stability v 2 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
bl S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102
Job No. : VC64AC0066

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)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 22.8

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) ; 5 Acceptance
Flat C-weight A-weight o
Limits
125 0.6 0.6 0.6 + 1.5
1000 0.0 0.0 0.0 +1.0
8000 -0.3 -0.2 -0.2 +5.0

QF-TS12-04-04-020664
s 277



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

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

: ACL21102
: VC64AC0066
: S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; ; Acceptance
Flat C-weight A-weight i
Limits
63 0.0 0.1 -0.1 2.0
125 0.1 0.0 0.0 o [
250 0.0 0.0 -0.1 =145
500 0.0 0.0 -0.1 1S
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 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 | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 ()2
Flat 94.0 0.0 40,2
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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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

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 & 12k
136.0 136.0 0.0 ]
135.0 135.0 0.0 11
134.0 134.0 0.0 T
133.0 133.0 0.0 1.1
1320 132.0 0.0 +1.1
131.0 131.0 0.0 -
129.0 129.0 0.0 1.1
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 £1.1
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 4 1.1
89.0 89.0 0.0 £ 1.1
84.0 84.0 0.0 +1:1
79.0 79.0 0.0 21 1
74.0 74.0 0.0 = 11
69.0 69.0 0.0 251
64.0 64.0 0.0 =Fl
59.0 59.0 0.0 =g
54.0 54.0 0.0 = 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 £ 1.1
34.0 34.0 0.0 %11
30.0 30.0 0.0 + L1
29.0 29.0 0.0 + 1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 -0.1 +1.1
26.0 25.9 -0.1 & 1.1
25.0 24.9 -0.1 1]

Cert. No. : ACL21102

Job No.
Pages

: VC64AC0066
: 60f8

il



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ESSREEaIE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21102

Job No. : VC64AC0066
Pages : 70f 8
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 =Ll
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 1.5 -5.0
Fast 2 8 117.0 117.0 0.0 105225
200 800 134.0 134.0 0.0 +1.0
Sl 2 8 108.0 108.0 0.0 E85:80
200 800 127.6 127.6 0.0 +1.0
0.25 | 99.0 98.9 -0.1 155 50
SEL 2 8 108.0 108.0 0.0 1:0i3=2:5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 136.2 -0.2 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £2.0

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

Cert. No. : ACL21102

Job No. : VC64AC0066
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
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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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22055
Pages : 1of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00296515 /179119 / 87526

RYG FS0432

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

) EWE S
(230 £3) °C | ,
(1013 £3) kPa APPROVED BY |
(1500 £20 ) % | AT
| NEXT CAL. DATE ‘M”%
14 JANUARY 2022 o

21-24 JANUARY 2022
25 JANUARY 2022

Nathakorn Pisutpaisan

N

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
GrsREL e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22055
Job No. : VC65AC0043
Pages i 2'0f8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY 53220104 EEL.BP. 05/0264 10-Feb-22
Digital Multimeter 33461A MY 53220076 EEL.BP. 03/0264  08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAI 34560495 AA-3003-21 16-Feb-22

2 This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
st CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22055
Job No. : VC65AC0043

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
oD 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 A 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 g 0.1 0.1
7. Level linearity on the reference level range v 7 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v 5 0.2 0.3
10. Peak C sound level v - 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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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
oo CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22055
Job No. : VC65AC0043
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 11.6
C - weight 17.7
Flat 23.1

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) i ; Acceptance
Flat C-weight A-weight o
Limits
125 0.1 0.1 0.1 +1:8
1000 0.0 0.0 0.0 +1.0
8000 -0.2 0.2 -0.2 +5.0

QF-TS12-04-04-0206064
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
L CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22055
Job No. : VC65AC0043
Pages : S5of8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) y : Acceptance
Flat C-weight A-weight .
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 =15
250 0.0 0.0 0.0 e
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 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 Acceplance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 @
C - weight 94.0 0.0 +0.2
Flat 94.0 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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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

cClates

CALIBRATION LABORATORY

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 ol
136.0 136.0 0.0 £ 1:1
135.0 135.0 0.0 =100
134.0 134.0 0.0 Bl
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 £ 1
124.0 124.0 0.0 k1]
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 £ 1.1
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 11
74.0 74.0 0.0 =15
69.0 69.0 0.0 2o
64.0 63.9 S £
59.0 59.0 0.0 Hal ]
54.0 392 =0: £1.1
49.0 49.0 0.0 dlld
44.0 44.0 0.0 4.1
39.0 38.9 -0.1 +:1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 £:1.1
29.0 29.0 0.0 1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 +1.]
26.0 26.0 0.0 £:1.1
25.0 25.1 0.1 +1.1

Cert. No. : ACL22055
Job No. : VC65AC0043

Pages
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22055
: VC65AC0043

Job No.
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 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 i5is=o10
Fast 2 8 117.0 117.0 0.0 105215
200 800 134.0 134.0 0.0 +1.0
e 2 8 108.0 108.0 0.0 1:55=5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 LS5 =0.0
SEL 2 8 108.0 108.0 0.0 1:05: 225
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
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 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135:2 -0.2 +2.0

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Cert. No. : ACL22055

Job No. : VC65AC0043
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
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 %

End of Calibration Certificate

QF-TS12-04-04-020664
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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%.




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 14/03/22 CERTIFICATE NUMBER 171513

REVIEW BY ... Wmf’é’”{)

APPROVED BY ..H
14/3/93

jJ NEXT CAL: DATE civiiimiivii s

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OPH

United Kingdom

Page 1 of 1

Test engineer:
Nigel Smith
Electronically signed:

WD

doseBadge Reader

Instrument

Manufacturer:
Model Number:

Cirrus Research plc Serial Number:; 92612
RC:110A Notes:

Calibration Procedure

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

Date of Calibration: 14 March 2022

Functionality Results

Function | Result
Keypad 200 Pas
Battery Power
Display
Communication
2 way IR link
Clock
Calibration Results
: Level (dB) Frequency (Hz) Distortion (% THD + Noise)
Initial 113.90 1000.4 0.38
Adjusted 114.00 1000.4 0.38
Uncertainty +0.11 +0.14 +0.10
Tolerances +0.60 +2.00 +4.00

Environmental Conditions

Pressure; 101.30 kPa
Temperature: 21.3°C
Humidity: 42.5 %
Notes

This certificate provides traceability of measurement to the SI 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%.




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.: 21TW20
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : YSI o wr
REVIEW BY ...V Bandir. ...
Model : 5100 {
D 4
Serial No. : 151102139 APPROVED BY ...2%. 50 m i
ID No. : RYG_ENO0140 : /
. | NEXT CAL. DATE T-’JY?'Q— ...... |
Received Date : 29 January 2021 i ISR,
Test Date : 02 February 2021
Reference : 2101-0817DSC-1
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch

Eastern Seaboard Industrial Estate (Rayong)
64/77 Moo 4,Building No.B1, Highway 331,
Km91.5, T.Pluakdaeng, A.Pluakdaeng,
Rayong 21140 Thailand

Laboratory Condition : Temperature (25+5) °C
Humidity (50 + 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method
Calibrated by : Walalak Sirithean

Approved by : Wlu :

Approved Signatory

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

Issue Date : 3 February 2021

B 0252485



Cert.No.: 21TW20
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 16C100647
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.02 8.02 0.0055

This report was certified only for the instrument we tested.lt 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-

U

a 1038971
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 7F | Y/Hamaio\,
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Piclal 0N ) e
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM271

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : YSlI
Model : 5100
Serial No. : 150102139
ID No. : RYG_EN0140
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch

Eastern Seaboard Industrial Estate (Rayong)
64/77 Moo 4 Building No.B1, Highway 331 km. 91.5,
T. Pluakdaeng, A. Pluakdaeng, Rayong 21140 Thailand

Location : TPA On Site Calibration Laboratory
Received Order : 29 January 2021

Calibrated Date : 3 February 2021

Ambient Temperature: (26 % 10)°C

Relative Humidity : (50%*30)%

AC Line Voltage : (220X 22)V

Calibrated by : Malee Butkruea

Approved by : &2‘“‘1

Approved Signatory

( ) Pornthippa Tameyakul
(/) Suwit Imjai

Issue Date : 4 February 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 0024028



Equipment :

Condition As-Received :

Reference :

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

DO Meter with Sensor
Used ltem
2101-0817DSC-2

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Cert. No.: 21TM271
Page.: 2 of 2

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2011389 20 Nov 2021
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 maintained at:-

- National Institute of Metrology Thailand (NIMT)

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 16C100647

Calibration| Immersion Standard uuc* — learaii Coverage

Point Depth Temperature Reading . e Factor
(C) (mm ) (°C) (C) (C) (£C) k
20.00 60 20.008 19.96 -0.048 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 %.

-00o-

4.4

a 1038626
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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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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 %.
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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
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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
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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
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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


thanita.kulsuriwong
Typewritten Text
RYG_EN0010


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 %.

-000-

Madu, -

a 1054286
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7,{{//_//_——/__\\\\‘:\3:5
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AN
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

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


thanita.kulsuriwong
Typewritten Text
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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 %.

-000-

ol

a 1054309
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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


thanita.kulsuriwong
Typewritten Text
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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
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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 %.
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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)

!

Z,

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
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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%.
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ddudl drsuaie Bmsent
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

%mw}
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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™

ﬁd‘\\mmsntiummgw‘i%mﬂmr\zvn
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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
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!

<0
§ 3 Aldrin...
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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
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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...
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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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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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18

19

20
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22

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
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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
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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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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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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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- 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!"'®
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4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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6. United States Environmental Protection Agency. Test Methods for Evaluation
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7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
SW-846 Method 30508, 1996.

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

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

10. United States Environmental Protection Agency. Test Methods for 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
Method 7473, 2007 =N

4

wrssmayl dnsanaita)
seinasauaTY

20. United States...

ﬁﬁﬂu’mmmﬁummgw’:ﬁmﬁm
amu“e{l\_muﬁmuﬁﬁaﬂ’ﬂ



- NG -

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

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 8015B, 1996.

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

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

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

~ 25. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846
Method 9010B, 1996. |

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

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

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

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

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid ‘
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994,
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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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(U9EIYAN ﬁuqméma)
Heuens
Audifeuaviiousuuaivlssnuniang Tueen Sulfuric Acid...
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Sulfuric Acid Isokinetic Sampling, Barium — Thorin Titrimetric Method®
Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method!”
o Ve o 3
ndu ansuaiy WanTwn
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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	2ใบกำกับการขนส่ง  ทั่วไป กพ65 Site 1
	3ใบกำกับการขนส่ง  ทั่วไป มีค65 Site 1
	4ใบกำกับการขนส่ง  ทั่วไป เมย65 Site 1
	5ใบกำกับการขนส่ง  ทั่วไป พค65 Site 1

	ขยะมูลฝอย
	1ใบกำกับ ขยะมูลฝอย มค65 Site1
	2ใบกำกับ ขยะมูลฝอย กพ65 Site1
	3ใบกำกับ ขยะมูลฝอย มีค65 Site1
	4ใบกำกับ ขยะมูลฝอย เมย65 Site1
	5ใบกำกับ ขยะมูลฝอย พค65 Site1

	ขยะอันตราย
	1ใบกำกับการขนส่ง-ขยะอันตราย  มค65 Site 1
	2ใบกำกับการขนส่ง-ขยะอันตราย กพ65 Site 1
	3ใบกำกับการขนส่ง-ขยะอันตราย  มีค65 Site 1
	4ใบกำกับการขนส่ง-ขยะอันตราย  เมย65 Site 1
	5ใบกำกับการขนส่ง-ขยะอันตราย  พค65 Site 1
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