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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name D No. Next Cal
Date (Months)

Nose |Leq 24 hrs Sound Calibrator BKK_FS0617 22:0ct-24 220ct25 12

Noise [Leq 24 hrs Sound Level Meter BKK_FS0108 27an-25 27-Jan-26 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0111 21-Jan-25 21-Jan-26 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0113 27-Jan-25 27-Jan-26 12

Noise Leq 24 hrs Sound Calibrator BKK_FS0632 16-Jan-25 16-Jan-26 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0877 3-Dec-24 3-Dec-25 12

Noise Leq 24 hrs Sound Level Meter BKK_FS0879 13-Dec-24 13-Dec-25 12

Noise Leg 24 hrs Sound Level Meter BKK_FS0876 9-Jan-25 9-Jan-26 12
Water Lab pH at 25 °c pH meter BKK_EN0342 17-Oct-24 17-Oct-25 12
Water Lab__|Total Alkalinity Burette BKK_ENO171 27-Feb-20 27-Aug-25 5]
Viater Lab__[Total Herdness Burette BKK_ENO171 27Feb2a 21-Aue 25 18
Water Lab | Color |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Water Lab__|Turbidity [Chamber (Cooling Room) BKK_ENO167 4Jun25 4-Dec26 18
Water Lab | Dissolved Oxygen Burette BKK_ENOT71 27-Feb28 21-Aug25 18
Water Lab__|Dissolved Oxygen [Chamber (Cooling Room) BKK_ENO167 4Jun-25 4-Dec-26 18
Water Lab Nitrate lon Chromatography BKK_ENO427 21-Nov-24 21-Nov-25 12
Water Lab Phosphate lon Ci BKK_EN0427 21-Nov-24 21-Nov-25 12
Water Lab [Chloride lon BKK_EN0427 21-Nov-24 21-Nov-25 12
Water Lab Sulfate lon BKK_EN0427 21-Nov-24 21-Nov-25 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_ENO003 2-Aug-24 2-Aug-25 12
\Water Lab Total Suspended Solids [Oven BKK_EN0273 14-May-24 14-Nov-25 18
Water Lab Total Solids Electronic Top-Loading Balance BKK_ENO003 2-Aug-24 2-Aug-25 12
Water Lab__|Total Solids loven BKK_ENO273 10-May-24 14-Nov-25 18
Water Lab_|Total Dissolved Solids 180°C _|Electronic Top-Loading Balance BKK_EN0DO3 2Aug20 A5 R
Water Lab__|Total Dissolved Solids 180°C___|oven BKK_EN0273 14-May-24 14-Nov-25 18
Water Lab | Total Kjeldahl Nitrogen Digestion Unit BKK_EN0366 9ApI25 9ApI26 12
Water Lab__|Total Kjeldahl Nitrogen Discrete analyzer BKK_ENOO3T 16-Aug-24 16-Aug-25 12
Water Lab__|Conductivity [Conductivity meter BKK_EN0373 26-Dec24 26-Dec25 12
Water Lab__[salinity [Conductivity meter BKK_ENO373 26-Dec24 26-Dec25 12
Water Lab BOD DO Meter BKK_EN0205 2-Feb-24 2-Aug-25 18
Water Lab BOD Incubator BKK_ENO272 22-Aug-24 22-Aug-25 12
\Water Lab BOD Burette BKK_ENO171 27-Feb-24 27-Aug-25 18
Water Lab [COD Hot Block BKK_ENO370 2-Jan-25 2-Jan-26 12
\Water Lab [COD BKK_EN0018 13-Sep-24 13-Sep-25 12
Water Lab il & Grease Electronic Top-Loading Balance BKK_ENO003 2-Aug-24 2-Aug-25 12
Water Lab |0l & Grease | Water Bath BKK_EN0A39 29-0ct-24 29-0ct-25 12
Viater Lab__|Temperature Digital Thermometer With Sensor | BKK LG0060 3.0ct28 30ct25 B
Water Lab__|Hexavalent Chromium Spectrophotometer BKK_ENOD18 13Sep2a 135ep 25 2
Water Lab__[iron ICP-MS BKK_EL0043 8Oct28 3Apr26 1
Water Lab  ion Hot Block BKK_EL00SG 4Mar-25 4-Sep-26 18
Water Lab__|ion [Chamber (Cooling Room) BKK_ENO167 4Jun-25 4-Dec-26 18
Water Lab_|Lead (CP-MS BKK_EL0043 8.0ct24 3Apr26 18
Water Lab ~ |Lead Hot Block BKK_EL0054 aMar-25 4-Sep-26 18
Water Lab Lead |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Water Lab [Manganese ICP-MS BKK_EL0043 8-Oct-24 3-Apr-26 18
Water Lab [Manganese Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
\Water Lab [Manganese |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Water Lab Calcium ICP-OES BKK_EL0037 23-Sep-24 23-Mar-26 18
Water Lab Calcium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Calcium |Chamber (Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
Water Lab  |Magnesium ICP-OES BKK_EL0037 235ep-28 23-Mar-26 e
Water Lab  |Magnesium Hot Block BKK_EL00SG 4-Mar-25 Sep-26 18
Water Lab__|Magnesium [chamber (Cooling Room) BKK_ENO167 4Jun-25 4-Dec26 18
Water Lab__|Copper ICP-MS BKK_EL0043 8.0ct28 3Apr26 1
Water Lab  |Copper Hot Block BKK_EL0054 aMar-25 4-Sep-26 18
Water Lab__|Copper [Chamber (Cooling Room) BKK_ENO167 4Jun-25 4-Dec-26 18
Water Lab | Cadmium ICP-MS BKK_EL0043 8-Oct-24 3-Apr-26 18
Water Lab | Cadmium Hot Block BKK_ELO054 4-Mar-25 4-Sep-26 18
\Water Lab | Cadmium |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name D No. Next Cal
Date (Months)
Water Lab__|zinc (CP-MS BKK_EL0043 8.0ct 28 SApr26 e
Water Lab ~ |zinc Hot Block BKK_EL0054 4Mar-25 4-Sep-26 18
\Water Lab | Zinc |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Water Lab Nickel ICP-MS BKK_EL0043 8-Oct-24 3-Apr-26 18
Water Lab Nickel Hot Block BKK_EL00S4 4-Mar-25 4-Sep-26 18
Water Lab Nickel |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Water Lab | Selenium ICP-MS BKK_EL0043 8-Oct-24 3-Apr-26 18
Water Lab Selenium Hot Block BKK_EL0054 4-Mar-25 4-Sep-26 18
Water Lab Selenium |Chamber (Cooling Room) BKK_ENO167 4-Jun-25 4-Dec-26 18
Viater Lab _|Barium 5 BKK_£L0043 BOct28 SApr26 1
Water Lab Barium Hot Block BKK_ELO054 4-Mar-25 4-Sep-26 18
Water Lab_|Barium |Chamber_(Cooling Room) BKK_EN0167 4-Jun-25 4-Dec-26 18
iater Lab__|Arsenic ICP-MS BKK_EL0043 8.0ct 28 3Apr26 e
Water Lab  |Arsenic Hot Block BKK_EL0054 4Mar-25 4-Sep-26 18
Water Lab__|Arsenic |chamber (Cooling Room) BKK_ENO167 425 4-Dec-26 18
Water Lab Mercury Mercury Analyzer BKK_EL0128 6-Dec-24 6-Dec-25 12
Water Lab [ Total Coliform | Autoclave BKK_ML0043 26-Sep-24 26-Mar-26 18
Water Lab [ Total Coliform Incubator BKK_ML0010 3Dec-24 3-Dec-25 12
Water Lab Total Coliform Hot Air Oven BKK_ML0013 23-Apr-24 23-Oct-25 18
Water Lab Fecal Coliform |Autoclave BKK_MLO0043 26-Sep-24 26-Mar-26 18
Water Lab Fecal Coliform Incubator BKK_ML0010 3-Dec-24 3-Dec-25 12
Water Lab Fecal Coliform Hot Air Oven BKK_MLO013 23-Apr-24 23-Oct-25 18
Water Lab__|Fecal Coliform [Water Bath BKK MLO0S6 aMar-25 4-Mar-26 12
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN, ~. A

I ‘Bangplud, Bangkok, 10700 Thailand KIS, -
NSCTILTS 17635
Tel. +66 2433 8331 Email: calibsation@sithiphom.com CALIGRATION 0334
Cert. No. : ACC24056
Pages : lof3
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Equipment : SOUND CALIBRATOR
Manufacturer : RION
NC-74
34425566
BKK_FS0617
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 : N REVIEW BY
Ambient Temperature ; (23.0 £3) °C
Pressure : (1013 +3 ) kPa
Relative Humidity : (500 +20) % APPROVED BY ....................
Received Date : 04 OCTOBER 2024 22/10/25
Calibration Date : 22 OCTOBER 2024 NEXT CAL DATE......... 24 2042,
Date of Issue : 24 OCTOBER 2024

Calibrated by :

Nathakorn Pisutpaisan

Approved by :

( Thanakul Petchurai )

is issued in

other than in full, except with the prior writton approva. of it -

with the i of ISO/IEC 17025 standard, may not be reproduced
Yoz L bo:
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SITHIPOR ASSOCIATES CO., LTD. \
CALIBRATION LABORATORY SITHIPORN JN

4514511 Sirinthom Road, Bangbumiu, Bangplud, Bangkok, 10700 Thailand

Tel +66 2433 8331 Emait : calibration@sithiphorn.com NSC-TISE-TIS 27025

CALISRATION 0394

Cert. No. : ACC24056
JobNo. : VC67AC0170
Pages : 20f3

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by follow on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound cali was d using the

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 33461A MY60024273  EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25
Audio Analyzer AVR-3360A  V744B6069 -0009-24 09-FEB-25

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

system of unit maintained at :

= L/ -




SITHIPOR ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

45t 451/ Sirinthorn Road, Bangbumiy, Bangpiud, Bangkok, 10700 Thailand

SITHIPORNJ

associates

Tel +66 2433 8331 Email: calibration@sithiphorm.com ;Sﬁ;:‘:'ﬂls -
Cert. No. : ACC24056
Job Neo. : VC67AC0170
Pages : 3of3
Result of calibration :

1. Sound p essure level

Specified sound Measured Deviated Acceptance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.14 0.14 0.14 040
2. Frequency
Specified Measured Deviated Acceptance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.9 02 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty (% ) Acceptance limit (% )
112 0.10 3.0

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

idinga vel of of i 95%

or any value

End of Calibration Certificate
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CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangpilud, Bangkok, 10700 Thailond
Email : calibration@sitniphorm.com
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplificr NH-24
Serial No.: 00858518 /175176 /85721
ID No.: BKK FS0108
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BAN KOK, 10250 THATILAND.
Location : - REVIEW BY e
Ambient Temperatare : (230 +3) o e
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY ... ...
Received Date : 14 JANUARY 2025 27/01/26
Calibration Date : 27-20 JANUARY 2025 NEXT CAL DATE...... /060
Date of Issue : 30 JANUARY 2025

Calibrated by : Nathakorn Pisutpaisan
f -
{ Thanakul Petchurai )

This i is issued in with the i 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.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITH|PORw

associates

: VCG68AC0063
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and El I signal tests of ighting with Anechoic chamber and Ref
Standard Instruments.

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

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

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 2140267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 977900 -1001-24 12-FEB-25
Measuring Amplifier NA42KAI 34560495 AA-3001-24 05-FEB-25

2. This resuit 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 i 1 system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

7 LS.
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Swmma  of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 02 N/A
2. Self-generated noise 02 N/A
3.A ical signal tests of freqy hti

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10Hzto 4 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10kHz to 20 kHz 03 10

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 01

o BIAh
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SITHIPORN ASSOCIATES

)

associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25092
Cert. No. :  ACL25052 Job No. : VC68ACO063
JobNo. : VC68AC0063 Pages : Sofg
Page  : 4of8 4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Reference Measured Acceptance Flat C-weight A-weight L
i
Acoustic Signal Value Deviation Limit
63 0.0 0.0 0.1 2.0
(dB) {dB) (dB) (dB) 00
93.9(93.94) 9.9 00 403 125 - 0.1 0.0 15
250 0.0 0.0 0.0 £15
500 0.0 . [ £15
2. Self-generated noise 01 0
2.1 Normal test 1000 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 42,0
M“"(‘":Bd)v alue 4000 00 0.0 0.0 30
148 8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Froquency weightings at 1 kiz
Frequency Weighting
Weightis (dB) Anticipated Measured Deviated Acceptance
i Frequency Value Value Value Limits
- weight 11.6 Weightin
C- weight 179 8 (dB) (dB) (dB) (dB)
Flat 239 A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94,0 00 +02
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 02
Meter free-field acoustic response at a level of 84 dB
5.2 Ti ight KH:
Frequency  Deviation from various frequency weighting response curve (dB) ime weighting at 1 kiz
(Hz) . . Acceptance Anticipated ~ Measured ~ Deviated  Acceptance
- weight -
Flat Coveight - Acweight Limits Frequency Value Value Value Limits
125 0.0 00 0.0 £15 Weighting (dB) (dB) (dB) (dB)
1000 00 0.0 00 *10 Fast 94.0 94.0 00 £01
8000 3 23 23 0 Slow 940 94.0 00 0.1
Leq 94.0 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 94.0 940 0.0 0.3
o7 AL 7 B
SITHIPORN SITHIPORN ASSOCIATES SITHIP ) RNJ SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25092 Cert. No. : ACL25092
JobNo. : VC68ACH063 JobNo. : VCE8ACO063
Pages : 7of8
Pages : 6eof8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance 8. Level lincarity including the level range control
Val Val % Limil
e e alue onits Anticipated Measured Deviated Acceptance
(dB) (dB) (dB) (dB) v v L
137.0 137.0 0.0 11 R_ge alue ‘alue V.ue Limits
136.0 136.0 0.0 +1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 1.1 130 940 94.0 0.0 +1.1
1340 134.0 0.0 £1.1
133.0 133.0 0.0 £1.1 Anticipated ~ Measured ~ Deviated  Acceptance
1320 1320 00 s1L Range Value Value Value Limits
1310 131.0 0.0 £1.1
129.0 129.0 00 #11 (dB) (dB) (dB) (dB)
124.0 1240 0.0 £1.1 130 29.0 288 02 £1.1
119.0 119.0 0.0 £1.1
114.0 114.0 0.0 +1.1 9. Tone burst response
109.0 109.0 00 *L1 Time Tone burst Anticipated  Measured ~ Deviated  Acceptan
1040 1040 0.0 L1 duration, To  Cydle Value Value Value imits
moomoow e @
. ) b 0.25 1 108.0 107.9 0.1 1.5;-5.0
89.0 89.0 0.0 £1.1 170 1 00 o as
84.0 84.0 0.0 £11 Fast 2 8 7 0 . P2
790 790 00 i1 200 800 134.0 134.1 0.1 £1.0
740 74.0 0.0 11 Slow 2 3 108.0 108.0 0.0 1.5;-5.0
69.0 69.0 0.0 =11 200 800 127.6 1276 0.0 +1.0
64.0 64.0 0.0 £1.1 025 1 99.0 98.9 0.1 55-5.0
59.0 59.0 0.0 1.1 SEL 2 8 108.0 108.0 0.0 1.0; 25
54.0 54.0 0.0 11 200 800 128.0 128.1 0.1 +1.0
49.0 9.0 0.0 £1.1
440 4.0 0.0 £1.1
39.0 39.0 0.0 £1.1
34.0 34.0 0.0 £1.1
300 9.9 0.1 £1.1
290 289 0.1 £1.1
28.0 279 0.1 1.1
27.0 269 0.1 £1.1
26.0 259 0.1 £1.1
25.0 249 0.1 =11




SITHIPJORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. No. : ACL25092
Job No. : VC68AC0063

Pages : 8of8
10. Peak C sound level

Number of cyc e Anticipated Measured Deviated cceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) {dB})
Continuous 1300 130.0 0.0 +3.0
One 133.4 334 0.0 +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 2.0
Positive half cycle 1354 135.2 02 2.0
Negative haif cycle 1354 1352 02 2.0

11. Overload indication

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-4511 Sirinthom Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Emait : calibrationg@sithiphorn.com

SITHIPORN

Cert. No. : ACL25066
Pages : 1of8
o ° ar

Equipment : SOUND LEVEL METER

Manufacturer : ON

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

Serial No.: 00858521 / 158765 /5.767

1D No.: BKK FS6111

Condition As Found : GOOD

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

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

Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits Location : - REVIEW BY ......coooooores
one-half cycle  one-half cycle (dB) (dB) Ambient T mperature : {230 £3) °C
895 895 0.0 £1.5 Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) % APPROVED BY.
12. High level stability
. Received Date : 07 JANUARY 2025 NEXT CAL DATE........ 21/01/26
SLMDisplay  SLM Display Deviated Acceptance Calibration Date : 21 - 23 JANUARY 2025
Frequency at initial at final Value Limits Date of Issue : 24 JANUARY 2025
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3 Calibrated by : Nathakom Pisutpaisan
Approved by :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 ./-‘ 3
or any value following calculation,providing a lavel of confid  ce of approximately 95 % ( Thanakul Petchurai )
End of Calibration Certificate
This certi is issued in with the of ISONEC 17025 standard, may not be reproduced
otber than in full, except with the prior written approval of the head of Calibration Laboratory.
7 BTN
SITHIPO Rw SITHIPORN ASSOCIATES SITHIPOR w SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25066 Cert. No. : ACL25066
JobNo. : VC6SACO058 Job No. : VCEEACO05S
Pages : 20f8 Pages : 3of8
Calibration Procedure : CP-AC-01
Summa of Measurement Result :
Calibration Method :
‘This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
¢ SLM had tests to Acoustical and Flectrical signal tests of fr ighting with Anechoic chamber and Parameter uncertainty of
dB;
Standard Instruments. @5 measurement (B}
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 NA
Condition of this result of calibration : 3.A ical signal tests of i
1. Reference Standard Instruments : 125Hz 0.3 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 03 0.6
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 0.3 0.7
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25 4, ical signal tests of iy
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25 F 10Hzto4kHz 0.3 0.6
Digital Multimeter 34614 MY53220076  EEL.BP 20/0267 15-FEB-25 For >4 kHz to 10 03 07
Digital Multimeter 34461A MY60024273  EEL.BP 22/0267 15-FEB-25 For > 10 kHz to 20 kiiz 03 10
Programmable Attenuator MAT-1070 621001 4 EF-0008-24  0S-FEB-25 5. Frequency and fime weightings at 1 kFiz 02 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 6. Long - term stability 0.1 0.1
Measuring Amplifier NA-42KAL 34560495 AA-3001-24 05-FEB-25 7. Level linearity on the reference level range 02 03
i ity i i 02 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8. Level lincarity including the level range control
N N . B - L 9. Tone burst response 02 03
3. This certificate is traceable to the system of unit dat:
10. Peak C sound level 02 0.35
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 12. High level stability 01 0.1

o AR




SITHIPORN SITHIPORN ASSOCIATES SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert.No. :  ACL25066 Cert. No. : ACL25066
b N+ VOGBACHNS JobNo. : VC68ACO058
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4, Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kiHz.
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Reference Measured Acceptance (1) Flat Coweight  A-weight Acceptance
Acoustic Signal Valuc Deviation Limit Limits
(dB) (dB) (dB) (dB) 63 0.0 0.0 0.1 2.0
93.9(93.94) 939 0.0 03 125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
2. Self-generated noise 500 0.0 0.1 0.0 +1.5
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
Measured Value 2000 0.0 0.1 0.0 £2.0
(dB) 4000 0.0 0.0 0.0 £3.0
142 8000 0.0 0.1 0.1 5.0
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5. Freqnency and time weightings at 1 kHz
Frequency Weighting 5.1 Frequency weightings at 1 kHz
Weighting (d8) Anticipated ~ Measured ~ Deviated  Acceptance
A - weight 108 Frequency Value Value Value Limits
C - weight 17.4 Weighting (dB) (dB) (dB) (dB)
Flat 20 A- weight 940 94.0 00 +02
C - weight 94.0 94.0 0.0 +02
3. Acoustical signal tests of frfaquem:y weightings Flat 040 940 00 o2
Meter free-ficld acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB) 5.2 Time weighting at 1 kHz
(Hz) . . Acceptance . )
Flat C-weight A-weight Limits Anticipated Measured Deviated Acceptance
125 06 0.6 06 £15 Frequency Value Value Value Limits
i000 01 01 01 +10 Weighting (dB) (B) (dB) (dB)
8000 -19 19 -19 £5.0 Fast 94.0 94.0 0.0 0.1
Slow 94,0 94.0 0.0 +0..
Leq 94.0 940 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)
o WA A - weight 94.0 94.0 0.0 +£03 B W"
« (4 -
S I THIP O RN SITHIPORN ASSOCIATES SITHI P () RN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates J CALIBRATION LABORATORY
Cert. No. : ACL25066 Cert. No. : ACL25066
JobNo. : VC68AC058 JobNo. : VCACO058
Pages : 6of8 Pages : Tof8
7. Level linearity on the reference level range
Anticipated  Measured Deviated ~ Acceptance 8. Level linearity including the level range ontrol
Value Value Value Limits - R
(dB) (dB) (dB) (dB) Anticipated Measured Deviated Acceptance
1370 137.0 0.0 +1.1 Range Value Value Value Limits
136.0 136.0 0.0 +1.1 (dB) (dB) (dB) (dB)
135.0 1350 0.0 *1.1 130 94.0 94.0 0.0 +1.1
1340 1340 0.0 +1.1
1330 133.0 00 1.1 - .
1320 1320 00 L1l Anticipated  Measured  Deviated  Acsoptanos
1310 1310 00 +11 Range Value Value Value Lionits
129.0 129.0 0.0 +1.1 (dB) (dB) (dB) (dB)
124.0 124.0 0.0 £1.1 130 29.0 29.0 0.0 11
1190 1190 0.0 1.1
114.0 1140 0.0 1.1 9. Tone burst response
1090 109.0 00 11 Time ‘Tone burst Anticipated ~ Measured Deviated  Acceptance
1040 1040 00 sLL duration, Tb Cycle Value Value Value Limits
o o o o Weighting (ms) (dB) (aB) (dB) (dB)
94.0 94.0 0.0 +1.1
£9.0 29.0 00 £11 025 1 108.0 1079 -0.1 5;-5.0
£4.0 240 0.0 11 Fast 2 g 117.0 117.0 0.0 10;25
9.0 79.0 00 11 200 200 134.0 134.1 0.1 £1.0
74.0 74.0 00 11 Slow 2 8 108.0 108.0 0.0 5;-5.0
69.0 69.0 0.0 1.1 200 800 127.6 127.6 0.0 +1.0
64.0 64.0 00 #L1 0.25 i 99.0 98.9 01 5;-5.0
9.0 590 00 11 SEL 2 8 108.0 108.0 0.0 10525
340 339 o1 *11 200 800 1280 1281 01 +1.0
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 1.1
39.0 390 0.0 +1.1
34.0 340 00 1.1
30.0 30.0 0.0 +1.1
290 290 0.0 +1.1
280 280 0.0 +11
270 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 +1.1
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Cert. No. : ACL25094

10. Peak C  und level Pages : 1of8
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Valn Limits Equipment : SOUND LEVEL METER
test signal (dB) (dB) (dB) (dB) Manufacturer : RION
Continuous 130.0 130.0 0.0 3.0 Model : 'NL-42 / Microphone UC-52 / Preamplifier NH-24
One 1334 1333 o1 30 Serial No.: 00858523 / 170666 /73129
ID No.: BKX FS0113
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 1330 133.0 00 2.0 Condition As Found : GOOD
Positive half cycle 135.4 1352 €02 2.0
Negative half cycle 1354 135.2 0.2 2.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTIIANAKAN ROAD,
11. Overload indication KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Measured value ( dB ) Deviated Acceptance
. . P Location : -
Positive Negative Value Limits Ambient Temperatare : (230 £3) o¢ REVIEW BY ..o
one-half cycle  one-half cycle (dB) (dB) Pressure : (1013 £3) KPa
89.6 89.5 0.1 £1.5 Relative Humidity : (500 £20) % APPROVED BY
12. High level stability Received Date : 14 JANUARY 2025
Calibration Date : 2720 JANUARY 2025 NEXT CAL DATE....... 27/01/26
SLM Display ~ SLM Display Deviated Acceptance Date of Issue : 30 JANUARY 2025
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Calibrated by : Nathakorn Pisutpaisan
A - weight 137.0 1370 0.0 0.3
Approved by : %
7 :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2 (' Thanakul Petchurai )
or any value ing i iding a lavel of of approxi 95%
This certifi is issued in d: with the h of ISO/IEC 17025 standard, may not be reproduced
End of Calibration Certificate other than in full, except with the prior written approval of the head of Calibration Laboratory.

o B

SITHIP ) Rw SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY

Cert. No.
Job No.
Pages
Calibration Procedure : CP-AC-01
Summa  of Measurement Result :
Calibration Method :
This equipment was  "brated by follow on IEC-61672-3 {2013) Standard for sound level meter (SLM), Uncertainty Maximum-permitted
The SLM had tests to A tical and Electrical signal tests of frequency weighting with hoic chamber and Parameter uncertainty of
Standard Instruments. 8 measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute scnsitivity 02 N/A
2. Self-generated noise 02 N/A
Condition of this result of calibration : 3.A ical signal tests of fr i
1. Reference Standard Instruments : 125 Hz 03 0.6
Instrument Model Serial No. Cert. No. Due Date 1000 Hz 03 0.6
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25 8000 Hz 03 0.7
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25 4. Electrical signal tests of frequency weightin
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267  13-FEB-25 For 10 Hz to 4 kHz 0.3 0.6
Digital Multimeter 33461A MY 3220076 EEL.BP 20/0267  15-FEB-25 For>4 to 10 kHz 0.3 0.7
Digital Multimeter 344614 MY60024273  EELBP 22/0267 15-FEB-25 For > 10 kHz 10 20 kHz 03 10
Programmable Attenuator MAT-1070 621001 4 EF-000824  05-FEB-25 5. Frequency and fime weightings at 1 Kz 02 02
Condenser Microphone 4180 2977900 AA-1001-24  12FEB-25 6. Long - torm stability ol 01
Measuring Amplifier NA-42KAl 34560495 AA-3001-24 05-FEB-25 7. Level linearity on the reference level range 02 0.3
2. This result of calibration was found acourate as shown on date and place of calibration for this calibrated item only. 8 Lovel lincarity including the level range control 02 03
R B B L 9. Tone burst response 0.2 03
3. This certificate is raceable to the system of unit dat:
10. Peak C sound level 0.2 035
3.1 National Institute of Metrology (Thailand). 11. Overload indication 02 025
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR). 12. Hligh level stability 0.1 0.1
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SITHIPORN SITHIPORN ASSOCIATES SITHIPO R_NJ SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25094
Cert.No. :  ACL250%4 JobNo. : VC63ACO063
JobNo. : VC6BACO063 Pages  : Sof8
Page  : 4of8 4. Electrical signal tests of frequency weightings
Result of calibration : ‘Weighting network response with relative to 1 kHz,
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
(Hz) B . cceptance
Reference Mcasurcd Acceptance Flat C-weight A-weight s
Acoustic Signal Value Deviation Limit o 00 o1 ° Lﬂmo
() (aB) (4B) (dB) - - ! :
93.993.94) 99 00 103 125 00 00 01 +.5
250 0.0 0.0 0.1 £1.5
2. Self-generated noise 00 00 00 01 =13
2.1 Normal test 1000 0.0 0.0 0.0 +1.0
2000 0.0 00 0.0 2.0
Mm(“:; )V alus 4000 00 00 0.0 43.0
14n 8000 0.0 0.1 0.1 +5.0
5.Freque cy and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightiags 2 1 kiz
Frequency Weighting
Weighting (dB) Anticipated ~ Measured Deviated Acceptance
. Frequency Value Value Value Limits
A - weight 1. Weighting
C - weight 174 2 (dB) (dB) (dB) (dB)
Flat 23.0 A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +£02
3. Acoustical signal tests of frequency weightings Flat 94.0 94.0 0.0 +0.2
Meter free-ficld acoustic response at a lvel of 84 dB
- . - 5.2 Time weighting at 1 KHz
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance Anticipated Measured Deviated Acceptance
Flat C- A-weight
. weight weih Limits Frequency Value Value Value Limits
125 0.3 03 03 1.5 Weighting (dB) (dB) (dB) (dB)
1000 0.1 0.1 0.1 =10 Fast 94.0 94.0 0.0 +0.1
8000 02 02 02 45.0 Slow 910 940 00 Loi
Leq 940 94.0 0.0 +0.1
6. Long - term stability
SLM Display SLMDisplay  Deviated  Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (aB)
A - weight 94.0 94.0 0.0 £03
> B o AL
SITHIPO RNJ SITHIPORN ASSOCIATES SITHIPO Rw SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25094 Cert. No. : ACL25094
Job No. : VC68AC0063 JobNo. : VC63AC0063
Pages  : Gof8 Pages : Tof8
7. Level linearity on the refercnce level range
Anticipated  Measured  Deviated  Acceptance 8. Level lincarity including the level range control
Value Value Value Limits oot Mewswed  Deviaed A
[CIpal €as] ceeptance
(dB) (dB) (dB) (dB) P Ap‘
137.0 137.0 0.0 11 Range Value Value Value Limits
136.0 136.0 0.0 £1.1 (dB) (dB) (dB) (dB)
135.0 135.0 0.0 1.1 130 94.0 940 0.0 211
1340 1340 0.0 £1.1
133.0 1330 00 *11 Anticipated ~ Measured  Doviated  Acceptance
132.0 132.0 0.0 £1.1 Ran Val al val Limits
1310 131.0 0.0 +11 e e ue e i
129.0 129.0 0.0 +11 (dB) (dB) (dB) (dB)
1240 124.0 0.0 *1.1 130 290 28.9 0.1 +1.1
1190 119.0 0.0 +1.1
114.0 1140 0.0 1.1 9. Tone burst response
109.0 1007 00 +L1 Time Tone burst Anticipated ~ Measured Deviated ~ Acceptan
1:;: 1040 00 *11 duration, T Cycle Value Value Value Limits
ot o o o Weighting (ms) (@) (aB) (aB) ()
0.0 390 00 1 0.25 1 108.0 107.9 0.1 15;-5.0
340 24.0 00 11 Fast 2 8 1170 117.0 0.0 10525
790 790 0.0 11 200 800 134.0 134.0 0.0 +1.0
74.0 74.0 0.0 11 Slow 2 8 108.0 108.0 0.0 1.5;-5.0
69.0 69.0 0.0 £1.1 200 800 127.6 1276 0.0 £1.0
64.0 64.0 0.0 £1.1 025 1 99.0 98.9 0.1 1.5;-5.0
59.0 590 0.0 11 SEL 2 8 108.0 108.0 0.0 1.0;-25
54.0 540 00 +11 200 800 128.0 1280 00 £1.0
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 ®11
39.0 39.0 0.0 %11
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 £1.1
29.0 289 0.1 1.1
28.0 279 0.1 £1.1
270 27.0 0.0 ®1.1
26.0 26.0 0.0 £11
25.0 249 0.1 +1.1

o Bk
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SITHIPORN SITHIPORN ASSOCIATES
associates J CALIBRATION LABORATORY

Cert. No. : ACL25094
Job No. : VC68AC0063

Pages : 8of8
10. Peak C sound level

Number of cycle Anticipated Measured Deviated Acceptance
in Valuc Value, Lepeak Value Limits
test “gnal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 00 +3.0
One 133.4 1334 0.0 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signat (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 1352 02 20
Negative half cycle 1354 1352 0.2 20
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 L5
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 uncernainty is based o.. a :....d... \_cert-inty multiplied by coverage factor k =2

or any value following providing a lavel of of i 95%

End of Calibration Certificate
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Certificate of Calibration

Customer
Name  ALS Laboratory Group Thailand Co., Ltd. Certificate No : 25-ACT-009
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-0090

Bangkok 10250

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1
Manufacturer : RION Range : 94 dB /1000 Hz
Model :NC-74 Instrument Status : Used
Serial Number 134178119

D : BKK_FS0632

weviewoy .. 7 Fmbne .

APPROVED BY. 'EF :@F

NEXT CAL DATE........ 16/01/26

Calibration Environment and Details
Temperature 1(23£2°C)
Humidity + (50 %20 %RH )

Barometric Pressure (1013 £10.0 hPa)

Received Date : 15 January 2025

Calibration Date : 16 January 2025
Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability + This certi providoes ility of to national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor =2, providing a level of
confidence approximately 95 %.
Calibrated By : Approved By :
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 16 January 2025

“The tesults related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24

Page 2 of 3.
Certificate No : 25-ACT-009
Request No : Req-2025-0090
Sound pressure level Calibration Results : Without Adjustment
Calibration Range ‘Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (+dB) Class 1 (+dB) fesul
94 dB /1000 Hz 93.82 -0.18 - - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range ‘Without Adj: A Uncertainty [ Acceptance limit
(Hz) Measured (Hz)| Deviated | Measured (Hz)| Deviated (+ %) Class 1 (% %) et
94 dB /1000 Hz 1000.00 0.00 - - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adj A Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (% %) Class 1 (% %) el
94 dB /1000 Hz 0.71 - 0.40 25 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was [EC60942:2017 Class |

- The calibration results exclude the

- The calibration results exclude the microphone volume correction

The resuls related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24

Page3of3.

Certificate No : 25-ACT-009
Request No : Req-2025-0090

Decision Rule for Statements of Conformity

“The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

Pass’ = The measurement result was within the limit, However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.
Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% s within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were ouside the fimit,

End of Calibration

The results related only o the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Lid.

FM-708-ACT-02 Rev.03 Issue date 5/6/24.




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)
451-451/1 Sirinthom Road, Bangburnry, Bangplud, Bangkok, 16700 Thailand “erigl
Tel. +66 2433 6331 Emait: calibration@sithiphom.com fovpilibid
Cert. No. : ACL24379
Pages : 1lof8
T CasiTe o
Equipment : SOUND LEVEL METER
Man  cturer: RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00572552/ 170384 /72890
ID No.: BKK_FS0877
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -
Ambient Temperatur : (23.0+3) °C REVIEW BY ... .
Pressure : (1013 £3) kPa
Relative Humidity : (500 +20 ) %
APPROVED BY

Received Date : 15 NOVEMBER 2024
Calibration Date : 03-04 DECEMBER 2024 NEXT CALDATE....... 03/12/25
Date of Issue : 04 DECEMBER 2024

Calibrated by : Tanadej Chaimongkol

Approved by : 7,_ &M—
d -

(  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.

SITHIPOR ASSOCIATES CO,, LTD.

AN

CALIBRATION LABORATORY SITHIPORN
45+4511 Sirinthomn Road, Bangbumu, Bangplud, Bangkok, 10700 Thailand associates J
Tel+6624338331  Emoil: calibration@sithiphorn.com pCTISIS 7025
Cert. No. : ACL24379
Job No. : VC68AC0032
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was cali y follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of fre ighting with Anechoic chamber and
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 =

Tostrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210 MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MV53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977500 - 001- 4 1- 25
Measuring Amplifier NA-42KAY 34560495 AA-3001-24 05-FEB-25

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 i ional system of unit maintained at

3.1 National Institute of Metrology (Thailand).

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

o Bt

SITHIPOR ASSOCIATES CO., LTD. \
CALIBRATION LABORATORY SITHIPOR NJ A
454811 Sirinthorn Road, Bangbum~s, Bangpiud, Bangkok, 10700 Thailand associates

Tel+6624338331  Email: calibration@sithiphorn.com HSCTISLTIS 17025

CALIBRATION 0334
Cert. No. : ACL24379
JobNo. : VC68AC0032
Pages : 3of8

Summa of Measurement Result :

Uncertainty Maximum-permitted

Paramcter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 NA
2. Seif-generated noise 0.2 N/A
3.A ical signal tests of
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0 0.6
For >4 kHz to 10kHz 03 0.7
For>10kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kilz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 02 0.3
9. Tone burst response 02 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

e oSl

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY SITHIPORN
45+ 4511 Sirinthomn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates J
Tel +662433833)  Email: calibration@sithiphom.com wscTs 1102
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal alue Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.99) 939 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
142

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 174
Flat 232

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at 2 level of 84 dB

Froquency ~ Deviation from various frequency weighting response curve (dB)
(Hz) Flat Cweight  A-weight Acceptance
Limits
125 04 04 04 +15
1000 00 00 00 £10
8000 412 11 11 5.0

7o LIl




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

454511 Sirinthomn Road, Bangbum©u, Bangpiud, Bangkok, 10700 Thailand

Tel +66 2433 833) Email : calibration@sithiphorn.com

4, Electrical signal tests of frequency weightings

‘Weighting network response with relative to 1 kHz.

A

SITHIPORNJ

associates

NSC-TISHTIS 17025
CALIBRATION 0394

Cert. No. : ACL24379

Job Ne. : VC68ACH032

Pages : 50f8

SITHIPOR ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangburru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email - calibration@sithiphorm.com

7. Level linearity on the reference level range

A

SITHIPORw

associates

NSC-TISHTIS 17025
CALIBRATION 0204

Cert. No. : ACL24379
Job No. : VC68AC0032
Pages : Gof8

. i Anticipated ~ Measured Deviated Acceptance
Fr:.quen;cy Deviation from various frequency weighting response curve (dB) Value Value Value Limits
Hz Acceptance
Flat Coweight  A-weight L_"A (48) (dB) (dB) (aB)
imits 137.0 137.0 00 £11
63 00 00 00 20 136.0 1360 00 +11
125 0.0 0.1 00 =15 135.0 135.0 0.0 £1.1
250 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 11
500 0.0 0.1 0.0 +1.5 133.0 133.0 0.0 +1.1
1000 0.0 0.0 00 £1.0 1320 1320 0.0 £11
2000 00 01 00 20 131.0 131.0 0.0 +11
4000 0.0 0.1 00 130 128.0 129.0 00 +1.1
8000 01 0.1 01 450 1240 1240 0.0 1.1
119.0 119.1 0.1 +1.1
5. Frequency and time weightings at 1 kHz 1140 14.0 0.0 +1.1
5.1F y weightings at 1 Kz 109.0 109.0 0.0 *1.1
1040 104. 0.1 1.1
Anticipated Measured Deviated Acceptance 99.0 99.0 0.0 +1.1
Frequency Value Value Value Limits 94.0 940 0.0 £1.1
Weighting (dB) (dB) (dB) (dB) 89.0 89.0 0.0 1.1
A - weight 94.0 94.0 0.0 +0.2 84.0 84.0 0.0 +1.1
C- weight 94.0 94.0 00 +£02 9.0 790 00 *L1
Flat 94.0 94.0 00 £02 740 740 00 *11
69.0 69.0 0.0 £1.1
52 Time weighting at 1 kiiz 640 640 00 =11
59.0 59.0 0.0 *1.1
Anticipated Measured Deviated Acceptance 54.0 54,0 0.0 +1.1
Frequency Value Value Value Limits 490 49.0 0.9 *1.1
Weighting (dB) (dB) (dB) (aB) 440 440 0.0 +1.1
Fast 94.0 94.0 0.0 +0.1 39.0 39.0 0.0 *1.1
Slow 94.0 94.0 0.0 £0.1 340 340 00 +11
Leq 94.0 94.0 0.0 £0.1 300 30.0 0.0 +1.1
290 29.0 0.0 +1.1
6. Long - term stability 280 280 0.0 +1.1
SLM Display SLM Display  Deviated Acceptance 270 270 0.0 +1.1
Frequency at initial at final Value Limits 26.0 26.0 0.0 +1.1
Weighting (dB) (dB) (dB (dB) 250 249 0.1 £11
A - weight 94.0 94.1 0.1 £03 —
- ASeh - 7 K.
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10. Peak C sound level
. . ) Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range control in V e Value, Lepoak Value Limits
Anticipated ~ Measured ~ Deviated  Accepiance test signal (dB) (dB) (dB) (dB)
Value Value Valve Limits Continuous 130.0 1.0.0 0.0 £3.0
& One 1334 133.3 0.1 £3.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1 Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 1330 1329 ol 20
Positive half cyc e 1354 135.1 -0.3 2.0
(dB) (dB) (dB) (dB) Negative half cycle 1354 135.1 0.3 20
130 29.0 29.0 0.0 =1.1
11. Overload indication
9. Tome burst response
Time Tone burst ‘cipated ~ Measured Deviated  Acceptance Measured value (dB ) Deviated Acceptance
duration, Th Cycle Value Value Value Limits Positive Negative Value Limits.
Weighting (ms) (dB) (dB) (dB) (dB) one-half cyce  one-half cycle (dB) (dB)
0.25 1 108.0 108.0 0.0 15:;-5.0 89.5 895 0.0 +L.5
Fast 2 8 117.0 117.0 0.0 0;-25
200 800 1340 134.1 0.1 £1.0 12. High level stability
st 2 8 108.0 108.0 0.0 1.5;-5.0
low
200 800 127.6 127.6 0.0 +1.0 SLM Display SLMDisplay  Deviated Acceptance
025 1 9.0 98.9 0.1 5550 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 10525 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 00 1.0 A- weight 137.1 137.1 0.0 03

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor £ —2

of

95 %

or any value ing

End of Calibration Certificate

ing a lavel of
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Cert. No. : ACLL24403
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00572563 / 170399 /72900
ID Ne.: BKK_FS0879
Condition As Found : GOOD

Customer :

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

SITHIPOR ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451ft Sirinthom Road, Bangbumny, Bangplud, Bangkok, 10700 Thailand

SITHIPOR

associates

Y

Standard Instruments,

Tel+6624338331  Email: calibration@sithiphorncom NSCTSHTSS 17025
CALIBRATION 0394
Cert. No. : ACL24403
Job No. : VC68ACO45
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was cali by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of fi ighting with Anechoic chamber and Refe

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 Iostruments :

Location : -
Ambient Temperature : (23.0 £3) °C
Pressure : (1013 £3) kPa
Relative Humidity : {500 £20 ) %
Received Date : 06 DECEMBER 2024
Calibration Date : 13-16 DECEMBER 2024
Date of Issue : 16 DECEMBER 2024
Calibrated by :
Approved by :

<
REVIEW BY ......%.

APPROVEDBY..%.....................

NEXT CAL DATE.... 13/12/25

Nathakom Pisutpaisan

7 LR

( Thanakul Petchurai }

This certificate is issued in accordance with the requirements of ISO/TEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

Instrument Model Serial No. Cert. No. Due Date
‘Waveform Generator 33210A MY48017076 EF-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 2140267  13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 035-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

ast-451/1 Sirinthorn Road, Bangbumr©u, Bangplud, Bangkok, 10700 Thailand
Tel+6624338331  Email: calibration@sithiphorn.com

Summa of Measurement esult:

A
SITHIPORN .
associatesJ o

NSCTISHTIS 17025
034

Cert. No. : ACL24403
Job No. : VC68ACH045
Pages : 30f8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 02 N/A
2. Self-generated noise 0.2 N/A

3.A ical signal tests of fr ighti
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7

4. Electrical signal tests of fi ighti

For 10 Hz to 4kHz 0 0.6
F >4kHzto 10kHz 03 0.7
For > 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

7 Pedoh

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

SITHIPORNJ

associates

Tel. +66 2433 8331 Emil : calibration@sithipham.com NSCTISH-TIS 17025
CAUBRATION 0334
Cert. No. : ACL24403
Job No. VCG6RACOI4S
Page i 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Valuc Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
138

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

Frequency ‘Weighting
Weighting (dB)
A - weight 99
C- weight 164
Flat 221

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight m‘mm
Limits
125 0.4 0.5 05 +15
1000 02 0.2 02 +1.0
8000 0.9 -0.8 0.7 5.0

= pFe




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

461451/t Sirinthorn Road, Bangbum©u, Bangplud, Bangkok, 10700 Thailand
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Cert. No. : ACL24403
JobNo. : VC68ACO045

SITHIPOR ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/t Sirinthor Road, Bangbumru, Bangplud, Bangkok 10700 Thaitand

Tel +66 2433 8331

Email: calibration@sithiphorncom
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Cert. No. : ACL24403
Job No. : VC68AC0045

Pages : 50f8 Pages : Gof8
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
‘Weighting network response with relative to 1 kHz.
Anticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value Limits
(Hz) Acceptance
Flat Cweight  A-weight . (aB) (aB) (aB) (aB)
Limits 137.0 137.0 00 +11
63 0.0 0.0 0.0 20 136.0 136.0 0.0 £11
125 0.0 0.1 0.0 +1.5 135.0 135.0 0.0 1.1
250 0.0 0.0 0.0 *1.5 134.0 134.0 0.0 +1.1
500 0.0 0.1 0.0 15 133.0 1330 0.0 £1.1
1000 0.0 0.0 0.0 1.0 1320 1320 0.0 +1.1
2000 0.0 0.1 0.0 120 131.0 1310 0.0 +1.1
00 00 00 30 129.0 190 0.0 +1.1
2000 00 01 o1 50 1240 124.0 0.0 11
- " - . 119.0 119.0 00 +1.1
5. Frequency and tine weightings at 1 kHz 114.0 149 a0 £1.1
S 109.0 109.0 0.0 +1.1
5.1 Frequency weightings at 1 kHz
104.0 1040 0.0 +1.1
Anticipated Measured Deviated Acceptance 99.0 99.0 0.0 -1
Frequency Value Value Value Limits 94.0 94.0 0.0 +1.1
Weighting (dB) (aB) (dB) (aB) 89.0 8.0 0.0 +1.1
A - weight 94.0 94.0 0.0 £02 840 84.0 0.0 *11
C - weight 940 94.0 00 £02 790 790 0.0 11
Flat 94.0 94.0 0.0 =02 740 749 00 s
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 *1.1
5.2 Time weighting at 1 kFz
590 59.0 00 1.1
Anticipated Measured Deviated Acceptance 54.0 54.0 0.0 +1.1
Frequency Value Value Value Limits 49.0 49.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 440 4.0 0.0 +1.1
Fast 9.0 94.0 00 +0.1 3.0 390 00 *11
Slow 94.0 9.0 00 0.1 340 40 oo *1
. X . 1.
Leq 94.0 94.0 0.0 +0.1 300 300 00 L
29.0 29.0 0.0 +1.1
6. Long - term stability 280 280 0.0 £1.1
SLM Display SLM Display = Deviated Acceptance 270 27.0 0.0 +1.1
Frequency atinitial at final Value Limits 260 26.1 0.1 £1.1
Weighting (dB) (dB) (dB) (dB) 250 25.1 0.1 ~11
A - weight 94.0 94.0 0.0 +0.3
< Aot 7o oFefon
SITHIPORN ASSOCIATES CO., LTD. / \ SITHIPORN ASSOCIATES CO., LTD. /
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Cert. No. : ACL24403 Cert. No. : ACL24403
Job No. : VC68ACH045 Job No. : VC68AC0045
P: : Tof Pages : 8of8
ages @ Tof8 10. Peak C sound level
5 Level sty including the level . Number of cycle Anticipated easured Deviated Acceptance
vel  carity including the level range contro| in Value  Value,Lopeak  Value Limits
Anticipated ~ Measured  Deviated  Acceptance tost signal (dB) (dB) (dB) (dB)
Contin
. Value Vatue Valuo Limits uous 130.0 130.0 0.0 3.0
e One 1334 133.4 0.0 +3.0
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 £1.1 Number of cycle Anticipated ~ Measured Deviated Acceptance
in Value Value Value Limits
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Confinuous 1330 1330 00 =20
Positive half cycle 1354 135.2 0.2 2.0
(dB) (dB) (dB) (dB) Negative half cyc e 1354 1352 0.2 42.0
130 290 29.1 0.1 £1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipated ~ Measured Deviated  Acceptance Measured value (dB ) Deviated Acceptance
duration, Tb Cyce Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0 89.5 89.6 0.1 =1.5
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0 12. High level stability
s 2 8 108.0 108.0 0.0 1.5;-5.0
low
200 800 127.6 127.6 0.0 +1.0 SLM Display SLM Display  Deviated Acceptance
025 1 99.0 93.9 -0.1 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-25 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 0.0 +1.0 A - weight 137.0 1370 0.0 403

o~ Bed

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

of i 95 %

or any value

ing a lavel of

End of Calibration Certificate
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Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00572551/ 158776 / 58777
ID No.: BKK_FS0876
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 .

Ambient Temperature : (230+3) °C
Pressure ; (1013 £3) kPa
Relative Humidity - (500 £20) % APPROVED BY...
Received Date : 19 DECEMBER 2024 NEXT CAL DATE
Calibration Date : 09 - 10 JANUARY 2025 .
Date of Issue : 13 JANUARY 2025

Calibrated by : Nathakorn Pisutpaisan

Approv-" by .

.
( Thanakul Petchurai )

This certi is issued in with the 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.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIP )Rw

associates

Cert. No. : ACL25008
Job No. : VC68AC0052

Pages 1 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

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

Th. SLM had tests to Acoustical and Electrical signal fests of” ighting with Anechoic chamber and
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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 -0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL BP 21/0267 13-FEB-25
Digital Multimeter 33461A 53220076 EEL.BP 20/0267  15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable A uator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-100 - 4 1- 25
Measuring Amplifier NA-42KAL 34560495 AA-3001-24 05-FEB-25

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 i i system of unit maintained at :

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

s b If-

SITHIPORN ASSOCIATES
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associates

Cert.No. : A ____ ...
Job No. : VC63ACN052
Pages : 3of8

Summa of Measurement Result :

Unce ° ty Maximum-permitted

Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of fr ighting:
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of fi ighti
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 07
For > 10 kHz to 20 kHz 03 10
5. Frequency and time weightings at 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 03
10. Pegk C sound level 0.2 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1

ITHIPORN A 1T
CALIBRATION LABORATORY

SITHIPORw

associates

Cert.No. : ACL25008
JobNe. : VC6SACG052

Page : 4dof8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Vahie
(dB)
168

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

Frequency Weighting

‘Weighting (dB})

A - weight 11.6

C - weight 127
Flat 235

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 Coweight  A-weight Acceptance
Limits
125 03 03 03 +15
1000 0.2 0.2 02 +1.0
8000 24 25 25 +5.0

7 LSt
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4. Electrical signal tests of frequency weightings
Weighting network responsc with relative to 1 kHz.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25008
Job No. : VC68ACD052
Pages : S5of8
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7. Level linearity on the reference level range

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25008
Job No. : VC63ACO052
Pages : 6of8

ticipated Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Value Value Value P
(1z) Fla  Coweight  A-weight Acccpeance (aB) (d8) (aB) (@)
Limits 137.0 137.0 0.0 £1.1
63 0.1 0.1 01 2.0 136.0 136.0 0.0 £1.1
125 0.0 0.0 0.0 +1.5 135.0 1350 0.0 +1.1
250 0.0 0.0 0.1 +1.5 134.0 1340 0.0 1.1
500 0.0 0.0 01 +1.5 133.0 133.0 0.0 1.1
1000 0.0 0.0 0.0 £1.0 1320 1320 00 *1.1
2000 00 00 00 420 1310 131.0 0.0 1.1
4000 00 00 00 430 129.0 129.0 0.0 £1.1
4000 00 ol o1 5.0 1240 124.0 0.0 +1.1
119.0 119.0 0.0 +1.1
5. Frequency and time weightings at 1 kHz 1140 1140 0.0 11
5. Frequency weightings at 109.0 109.0 0.0 £1.1
104.0 1040 0.0 11
Anticipated Measured Deviated Acceptance 99.0 99.0 0.0 +1.1
Frequency Value Value Value Limits 94.0 94.0 0.0 +11
Weighting (dB) (dB) (dB) (aB) 89.0 89.0 0.0 +1.1
A - weight 94.0 94.0 0.0 +02 84.0 84.0 0.0 =11
C - weight 64,0 940 0.0 £02 790 790 0.0 +11
Flat 940 94.0 00 +02 740 a1 01 *11
69.0 69.0 0.0 +1.1
5.2 Time weighting at | kHz 640 .0 00 *11
59.0 59.0 0.0 1.1
Anticipated Measured Deviated Acceptance 54.0 54.0 0.0 +1.
Freyuency Value Value Value Limits 490 49.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 4.0 4.0 0.0 +1.1
Fast 94.0 94.0 0.0 +0.1 39.0 39.0 0.0 +11
Slow 94.0 940 00 0. 30 34 o1 *L1
Leq 040 040 00 to1 300 300 0.0 *1.1
29.0 29.0 0.0 +1.1
6. Long - term stability 28.0 28.0 0.0 +1.1
SLM Display SLM Display ~ Deviated Acceplance 27.0 27.0 0.0 +1.1
Frequency at initial at final Value Limits 260 26.0 0.0 +£11
Weighting (dB) (dB) (dB) (dB) 250 249 0.1 +1.1
A - weight 940 940 0.0 £03 - W
e P b4 .
SITHIPORN SITHIPORN ASSOCIATES SITHIPOR N} SITHIPORN ASSOCIATE
associates J CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Cert. No. : ACL25008 Cert. No. : ACL25008
Job No. : VC68AC0052 Job No. : VC63ACO052
Pages : 7 f8 Pages  : 8of8
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
8. Level linearity including the level range co trol in Value Value, Lopeak Value L
Anticipated Measured Deviated Acceptance test signal (dB) (dB) (dB) (dB)
Range Value Value Value Limits Continuous 1300 130.0 0.0 +3.0
One 1334 1333 0.1 +3.0
(dB) (dB) (dB) (dB)
130 940 94.6 0.0 +1.1 Number of cvele Anticipated Measured Deviated Acceptance
N in Value Value Value Limits
Anticipated ~ Measured  Deviated  Acceptance test signal (dB) (dB) (dB) (aB)
Range Value Value Value Limits f:-tmtinuous 133.0 133.0 0.0 20
Positive half cycle 1354 1352 0.2 2.0
(dB) (dB) (dB) (dB) Negative half cycle 1354 1352 02 20
130 29.0 289 0.1 +1.1
11. Overload indication
9. Tone burst response
Time Tone burst Anticipated ~ Measured  Deviated  Acceptance Measured value (dB ) Deviated coeptance
duration, Tb Cycle Value Value Value Limits Positive Negative Value Limits
Weighting (ms) (dB) (dB) (dB) (dB) one-half cycle  one-half cycle (dB) (aB)
025 1 108.0 107.9 0.1 1.5;-50 89.5 89.4 0.1 +1.5
Fast 2 8 1170 117.0 0.0 10325
200 800 1340 134.0 0.0 +1.0 12. High level stability
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 1276 127. 0.0 +1.0 SLM Display SLMDisplay  Deviated Acceptance
0.25 1 99.0 93.9 0.1 1.5;-5.0 Frequency at initial at final Value Limits
SEL 2 8 108.0 108.0 0.0 1.0;-2.5 Weighting (dB) (dB) (dB) (dB)
200 800 1280 1280 00 =10 A - weight 1370 137.0 00 =03

¢ reported uncertainty is based on a standard uncertainty multiplied by coverage factor & =2

of i 95%

or any value ing

ing a lavel of

End of Calibration Certificate
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Cert.No.: 24CH1295
Page.: 10f3

Equipment : pH Meter

Manufacturer : Hach

Model : HQ411d

Serial No. : 200100031163 REVIEW BY ..o
ID No. : BKK_EN0342

Condition As-Received: Used Item APPROVED BY

Received Date : 16 October 2024

Calibration Date : 17 October 2024 |\ 1.y CAL DATE. 17/10/25
Reference : 2410-0548DSC-5

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

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

Ambient Temperature : (25 + 25) °C
Relative Humi : (50 + 15) %
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with
certified reference material (CRM)
- CP-CH8 by comparison with temperature standard
Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Unnopphol Harachai
() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date : 21 October 2024

Cert.No.: 24CH1295
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No.  ID No. Cert. No. Due Date
1)Ref. Standard Thermometer 2188080 130RC044 2411022 16 Sep 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials ~ :The measurement results are traceable to S| through Hach Lenge GmbH Ltd
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to SI 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 1034203 27 Sep 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

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 4.028 174.6 0.0044 2.00
SIN.: 230473042902 6.999 7.014 14 0.0084 2.05
10.010 10.018 -172.8 0.0066 2.00

Remark - Can not connect the BNC because the plug does not match with the socket.

Cert.No.: 24CH1295

Page.: 30f3
Calibration Results
Function : Te
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : PHC281
- Serial No. : 230473042902
Dimension of probe
- Length : 103 mm.
- Diameter : 12 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (z°C) k
25.0 25.002 25.0 -0.002 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 %.

-o0o-

Cert.No.: 24CG952

Page.: 1 of 2

Equipment : Burette

REVIEW BY
Capacity : 50 mL
Serial No. : -

APPROVED BY ........cooooiiiiiiiiiiiiiiis
ID. No. : BKK_ENO0171
Manufacturer : Witeg NEXT CAL DATE...... 27108/25
Made in : y
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Ambient Temperature : (20 = 2.5) °c
Relative Humidity : (50 £ 10) %
Barometric Pressure : 760 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Natcha Chayyingcheiw

Approved by :
Approved Signatory
() Unnopphol Harachai
(V) Srisuda  Khamtha
() Sa-ngeunkam Wongsa

Issue Date : 27 February 2024




Equipment : Burette Cert.No.: 24CG952

Received Date : 23 February 2024 Page.: 2 of 2
Condition As-Received : New ltem

Calibration Date : 27 February 2024

Reference : 2402-0757DSC-1

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205DR 1126143764 140RC004  23MM538 TPA 15 Sep 2024
2) Thermo-Hygrograph ~ THDX-CE 00016540  140EC001 23H1275 TPA 09 June 2024
3) Thermometer - 0834181  140EC005 231948 TPA 10 Aug 2024

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

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

@ N

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
50 50.0032 0.010 2.00

Remark mL = cm’

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

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

-o0o-




REVIEW BY ...

APPROVED BY..

NEXT CAL DATE..... 0412126




REVIEW BY

APPROVED BY

Bara Scientific

Shimadzu LC-H C
This certificate is to verify that instrument below are calibrated

by Bara Scientific Co., Ltd

instrument Serial Na.

DGU-403 122166050657
SIL-20AC 120176012374
CTO-405 122236003442
LC-20ADSP 120106096217
SPD-40 122256002616
CDD-10Avp €21346004484
CBM-40lite 122126103139

For

ALS Laboratory Group (Thailand) Co., Ltd.

Operator Signature: W’/t{"“‘ Date: 21 November 2024
{Mr.Thawatchai Toros})

Service Engineer

SHI U

Excel

Bara Scientific Co.Jd
U Chu Liang Buiding Fiaor 7 968 Rama £ Roud Silom Bangrak Benghok 10500
Thailand Tel : 026124300 tauto 20 lines) Fax : 03-6375496 7 arno bavascientific com

oy TRELA 3 fuew 2553 FM-55-13 Rav00

"
AL

9\ Nov 25

REVIEW BY

APPROVED BY......

NEXT CAL DATE.

02/08/25
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Certificate No.: C07240635 Page2of 3
Certificate of Calibration
Calibration Results:
NSCTSLTIS 17025
Equipment: pH METER Certificate No.: C07240635 pH Scale
Model: TitroLine 7000 Issued Date: 26 December 2024
Serial No. {or ID.): 10013826 Job No.: WO-00055577
Manufacturer: Sl Analytics Page: 10of 3
Electrode Serial No BW1-13563 Model:  8157BNUMD  Brand:  Thermo Scientific Input pH Meter Reading Uncertainty of o E y
Condition: In Condition Measurement (mV) overage Factor (k)
REVIEW BY (mv) (mV) Error (mV) {pH)
Customer: ALS Laboratory Group (Thailand) Co., Ltd G
1y Group { ) Co. 41412 4138 -0.32 0.004 0.065 200
104 Soi Pattanakarn 40, Pattanakarn Rd.,
s L B Kok 10250 Thailand 354.96 354.7 -0.26 1.003 0.065 2.00
uan Luang, Bangkol ajant APPROVED BY ...
¢ 285.8 295.6 -0.20 2.001 0.085 2.00
Environment Condition: Temperature 208 °C F3 0. °C 26/12/2025 236.64 2364 0.24 3.003 0.085 200
Humidity 628  %RH 4 OBNEXEGAL DATE oo 177.48 177.3 -0.18 4.002 0.065 2.00
118.32 118.3 -0.02 5.002 0.065 200
Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd.{ Wet Chemistry Lab 2 )
. 59.16 59.1 -0.06 6.003 0.065 2.00
104 Soi Pattanakarn 40, Pattanakarn Rd.,
0 0.1 0.10 7.000 0.065 2.00
Suan Luang, Bangkok 10250 Thailand
-59.16 -59.1 0.08 8.000 0.065 2.00
Calibration By: Mr.Pongpisut Suebchantha -118.32 1182 0.12 9.000 0.065 2.00
Caiibration Date: 26 December 2024 -177.48 -177.3 0.18 10.002 0.065 2.00
The Method used: In house method, CAL-WI-58, base on ASTM E 70-07 -236.64 2366 0.04 11.001 0.065 2.00
Traceability: This certificate is traceable to Sl Units, Sample Test is assured through primary 2958 2956 0.20 12.001 0.065 200
meaurement method Hamed cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 980701, 980704, 980707 And pH Scale traceable to the SI Units maintained by -354.96 -354.6 0.38 13.001 0.065 2.00
National Institute of Metrology (NIMT), Thailand through Industrial Foundation 41412 4130 0.22 14.002 0,065 2,00
Electrical and Electronics Institute Certificate No. CA20240267EA
- y AT
(Mr, Pongpisut SJebc (ﬁiss Kaewkan Suradech})
Person in charge Authorized signatory
This certificate is issued the units of measurement according 10 Ihe International System of Units (SI). It provides traceability of measurement te international
of national standard or olher recognized national slandard laboralories.
The measurement uncertainty stated is the expanded uncertainty which is ebtained from the standard uncertainty muttiplied 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 lested, calibrated or sampled. The report shall nol
be reproduced excepl in full without approval of DKSH Technology Limited,
Ul Ay meTuTRd i ¥ finioFiaT mATuTRD dofia
DKSH Technology Uimited o Limted
2533 nuuduntn w3019 0 e Tows nemauRs 10260 2533 ouudyyin Lrnawgan mnwst T nystavMaMAT 10260
2533 Sukhumuil Road, Bangehat, Phrakhanor, Banghok 10260 2533 SuknumYi Road, Bangehak, Phraknanong, Bangkok 10250
Phone: +68 26307000 Emal dsn Phone: +66.2638 7000 Emal com Wabsite:
Delivering Growth - in Asia and Beyond. CAL-FM-CO7-14: 8 Apr 2024 Delivering Growth - in Asia and Beyond. CAL-FM-CO7-14: 8 Apr 2024




Certificate No.: C07240635 Page 3of 3

Practical slope and zero point*

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.986 and pH 9.997

- During calibration, display of pH meter can be adjust to reading; pH 4.008 , pH 6.986 and pH 9.997
58.55 (mV/pH), 98.97%
The zero point of the pH electrode; 6.55 (pH)

The practical slope of the pH electrode;

Sample Test Resuits

Standard Buffer Unit Under
Solution {pH) Calibration (pH)

Uncertainty of

Diference () 1 asurernent (pH)

Coverage Factor (k}

4.008 4.024 0.018 0.0070 2.03
6.986 6.989 0.003 0.0093 2.00
9.997 10.002 0.005 0.013 2.00

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

The End of Certificate

13w Bisiamas wnTuTad Gain
DKSH Technology Limited

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkck 10260
Phone: +68 2638 7000 com  Wabsilo:

Delivering Growth - in Asia and Beyond. CAL-FM-CO7-14: 9 Apr 2024
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Delivering Growth - in Asia and Beyond.
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Mr.Pongpisut Suebchantha
Service Engineer

CAL-FM-R31-03: 20 Jul 2022

Certificate of Calibration

Certificate No. 15241274
Issued Date 26 December 2024

Equipment : Digital Thermameter with Probe
Model : TitroLine 7000

Serial No. : 10013826 Job No.  WO-00055577
Manufacturer : SI Analytics Page 1 of 2
IDNo.: - Condition  In Condition

Customer : ALS Laboratory Group (Thailand) Co., Ltd
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Condition:  Te : 30 °C 3 10 °C
Humidity: 55 %RH % 25 %RH
Voltage: 220 VAC  * 10 %

Calibration Place : ALS Laboratory Group (Thailand) Co., Ltd.. ( Wet Chemistry Lab 2 }
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration By : Ms. Kaewkan Suradech
Calibration Date : 26 December 2024
The Method used : In house method, CAL-WI-69, by comparison with standard thermometer

Traceability : This certificate is traceable to the System of Unit by:

Quality Reborn Co.,Ltd. {(QR)

(Miss Kaewkan Suradech) (Mr. Tweewong Thaithiang)

Person in charge Authorized signatory

This certificate is issued the units of maasurement according to the International Systam of Units (S1) It provides tracesbility of measurement
to international or national standard or other recognized national standard laboratories

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

These results may be affected by deviations from specified canditions. The results relate only [0 the items tested, calibrated or sampled The
repart shall not be reproduced except in full without approval of DKSH Technolagy Limited

V48 fienasios meTuTad $ndin
DKSH Technalogy Limlted

2533 nuuAuprin LUIIN ANETIN ITANILAT 10260
2533 Sukhumyit Road, Bangchak, Phrakhanong, Bangkok 10260
Phona: +56 263 7000 Emall

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022

Certificate No.: 15241274

Page: 2of 2
Referance standard equipment:
Equipment Certificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR24-3149 26 November 2024 26 November 2025

Calibration Results:
‘Without Adfustment
Sensor Type: RTD Electrode Serial No.: BW1-13563

Diameter (mm): 12 Length (mm): 120

Channel: -

Immersion {(mm): 120

Calibrate Point.(°C)  STD. Reading (°C) UUC. Reading (°C) Correction of UUC (°C} Uncertainty (+ °C)

25.0 24.904 249

The End of Certificate

VAN Fienosion e TuTAD $1in
DKSH Technology Liniled

10280
2533 Sukhumyil Road, Bangchsk, Phrakhanong, Bangkok 10260
Phone: 466 2639 7000  Emall info Websita: h

Delivering Growth - in Asia and Beyond.

0.004 0.20

CAL-FM-C15-14: 06 Dec 2022




Correction ()
10
08
06

0.4

10
200 210 220

Correcion

C16241274
Without Adjustment

‘luwnaaauﬂmwmiaoﬂa’:’nqmunn

230 240 250 26,0 270 280 29.0 300

mUncert t+) =Uncert ] Temperacure {C)

Delivering Growth - in Asia and Beyond.

Equipment : Digital Thermometer with Probe

Serial No. : 10013826
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DKSH Tachnokogy Limited

W sl 10260
2533 Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260
Phon: +66 2639 7000  Email info Webstte:

Delivering Growth - in Asia and Beyond.

Certificate No. : C15241274

Model : TitroLine 7000

f979d8Y (F9)
26-Dec-2024 LG

dnd bidnd

O Wi

Ms. Kaewkan Suradech

Service Engineer

NSCTISITIS 17025
Gobaronoier

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

Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

(Mr. Pongpisut

Person in charge

Certificate of Calibration

CONDUCTIVITY METER Certificate No.: C24240300
ORION STAR A215 Issued Date: 26 December 2024
X58031 Job No.: WO-00055577
Thermo Scientific Page: 10of 2

YV1-18416 Model  ORION 013005MD Brand:  Thermo Scientific
In Condition

ALS Laboratory Group {Thailand) Co., Ltd.

104 Soi Pattanakarn 40, Pattanakarn Rd.,

Suan Luang, Bangkok 10250 Thailand

Temperature 23 °C + 2 °C

Humidity 50 %RH % 15 %RH

ALS Laboratory Group (Thailand) Co., Ltd. { Wet Chemistry Lab 2)
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Mr. Pongpisut Suebchantha
26 December 2024
In house method, CAL-WI-49, base on ASTM D 1125-14 and D 5391-14

This certificate is traceable to the SI Units maintained by CRM of NIST(SRM} through
CPA chem Co., Ltd. (ISO/NEC 17034) Centificate No. 990789, 990790, 990791

{Miss Kaewkan Suradech)
Authorized signatory

This certificate is issued the units of measurement according 1o the International System of Units (S1) It provides lracsability of measurement 1o international or
national slandard or other recognized national standard iaboratories.

The measurement uncertainty staled s the expanded uncertainty which is obtained from the standard uncertainty multplied 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 dsviatiors from specified condilions The resuls relate oy lo the items tested, calibrated or sampled. The report shall not be
reprodussd sxcept in full without approval of DKSH Technology Limited.

WA Aimaron maTuTed $1n
DKSH Technology Limiled

eaunsamn st

10280

2533 Sukhumet Road, Bangehak, Phrakhanong, angkok 10260
Phons: 4662639 7000 Emall: info calibration@dksh com  Website: wew.dksh comiscientic-inaland

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022

Certificate No.: C24240300

Page: 20f2

Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Carrection Uncertainty ( + )
Conductivity Solution Reading (k)
84.003 nSicm 94.79 wSfem -10.787 uS/icm 2.00 0.58 uS/cm
1413.1 nSicm 1427 uS/cm -13.9 uSicm 2.00 8.3 uSfem
12.880 mS/cm 13.02 mSicm -0.140 mS/cm 2.00 0.082 mS/cm
After Adjustment ; at 84.003 pS/em, 1413.1 uSfem, 12.880 mS/cm
Standard Unit Under Calibration Caoverage Factor
Correcticn Uncertainty ( + )
Conductivity Solution Reading (k)
84.003 uS/em 84.01 uSiem -0.007 uS/em 2.00 0.58 uSiem
1413.1 uSiom 1413 uSfcm 0.1 uSfom 2.00 9.3 uS/em
12.880 mS/cm 12.87 mSfcm 0.010 mS/cm 2.00 0.082 mS/cm
The End of Certificate

133w Bimosioy maTuTad $1fin

DKSH Technology Limited

2533 OULAAM 1IN tmwee T naIMTLRY 10260

2533 Sukhumyil Roa, Bangchak. Phrakhanong, Bangkok 10260

Phone: +56 26397000  Eme. Wabsite: s dish

Delivering Growth - in Asia and Beyond.

CAL-FM-C24-09: 12 Sep 2022




afiqiedaslia: CONDUCTIVITY METER
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qu: ORION STAR A215
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DKSH Technology Limited

2533 DN L1 i Tos pqaIAS 10260
2533 Suknumvil Road, Bangehak, Phrakhanong, Bangkok 10260

Phone: 466 26397000 Emai

Website:

Delivering Growth - in Asia and Beyond.

wailuemn: WO-00055577

wnuaTedes: X58031

M58y (@)

Certificate of Calibration

NSCTISITIS 17025
oty

Equipment Digital Thermometer with Probe
Model ORION STAR A215
Serial No.  X58031
Manufacturer Thermo Scientific

1D No.

Customer : ALS Laboratory Group {Thailand) Co., Ltd
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Condition: T ture: 30 °C E3 10 °C
Humidity: 55 %RH = 25 %RH
Voltage: 220 VAC # 10 %

Calibration Place :  ALS Laboratory Group (Thailand) Ca., Ltd.. ( Wet Chemistry Lab 2)

104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Certificate No.
Issued Date
Job No.

Page

Condition

C15241275

26 December 2024
W0-00055577
10of 2

In Condition

Calibration By :
Callbration Date :
The Method used :
Traceability :

Ms. Kaewkan Suradech
26 December 2024
In house method, CAL-WI-69, by comparison with standard thermometer

This certificate is traceable to the International System of Unit maintained by:
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Mr. Pongpisut Suebchantha

Service Engineer

CAL-FM-R31-03: 20 Jul 2022

Quality Reborn Co,,Ltd. (QR)

{Miss Kaswkan Suradech) (Mr. Tweewong Thaithiang)

Person in charge Authorized signatory

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

The measurement uncertainly stated is the expanded uncedainty which is obtained from Lhe standard uncertainty multiplied by the coverage
factar (k=2) to pravide a level of confidence of approximately 85% It s datermined in accordance wilh the Guide fo Expression of Uncertainty in
Measurement (GUM).

These results may be aflected by devistions from specified conditians The results refate only to the ilems tested, calibrated or sampled. The
report shall not be raproduced except in full without approval of DKSH Technology Limited

VI Airiosiag R TuTa $iin
'DKSH Technology Limited

2533 QAU LEIAN9IN ANSETIND NTNIBNAS 10260
2533 Sukhumuil Road, Bangchak, Ahrakhanong, Bangkok 10260
Phone: 562639 7000  Emait o

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022

Certificate No.: €15241275

Page: 2of 2
Reference standard equlpment:
Equipment Cortificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR24-3149 26 November 2024 28 November 2025

Callbration Results:
Without Adjustment
Sensor Type: RTD

Diameter (mm): 15

Calibrate Point.{(°C)

25.0

Electrode Serial No.: YV1-18416

Length (mm): 120
STD. Reading (°C)
24.988 25.0

The End of Certificate

UUC. Reading (°C) Correction of UUC (°C)
-0.012 0.20

Channel: -
Immersion (mm): 120

Uncertainty (¢ °C)

V3 funason maTuTaD $2in
'DKSH Technology Limited

2533 QN KISUWIIN ANsETIL ATIVHONIUAS 10260
2533 Sukhumvit Road, Bangehak, Phrakhanang, Sangkak 10260
Phone: +66 2639 7000 Email

Delivering Growth - in Asia and Beyond.
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Equipment : Digital Thermometer with Probe Certificate No. : 15241275

Serial No. : X58031 Model : ORION STAR A21:

a5 (30) M5IRFRY (1)

26-Dec-2024 FWMInTIaLEa 26-Dec-2024 mnmg

nd ladnd Unh - Lhind
General
1. Al

[m) 2. Adapter / Power supply 220 /110 VAC [m}

3. A19¥1191U Main Switch =]

4. 013 Selector Key

5. MIuAINA Display

[m] 6. Battery hthy

7. anmdeiag

8. dnw Sensor { In /Ex )

wanuil

Ms. Kaewkan Suradech

Service Engineer

AN Bymoio mATulad 1
ted

2 95N NN 0
2533 Sakhumvil Road, Bangohak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000 Email inf com  Website:

Delivering Growth - in Asia and Beyond.

Certificate of Calibration

HSCTISHTIS 17025

aientr
Equipment: Automatic Titrator Certificate No.: 32240068
Medel: TitroLine 7000 Issued Date: 27 December 2024
Serial No.: 10013826 Job No.: WO-00055577
Type of Titration : Motor - driven Page: 1 of 2
Exchange Unit Model WA-20 Exchange Unit S/N ;10045524
Burettes Model : TZ 3920 S/N:, Nr: 007734 Nominal Vol.. 20 ml
Manufacturer: Sl Analytics
Condition: In condition
Customer: ALS Laboratory Group (Thailand) Co., Ltd

104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

"+

Environment Condition: Temperature 22 °C 02 °C
Relative Humidity 60 %RH + 1.5 %RH
Atmospheric Pressure 1014 mbar + 0.4 mbar

Calibration Place: ALS Laboratory Group {Thailand) Co., Ltd. ( Wet Chemistry Lab 2 )
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Calibration By: Mr. Atachai Ngamchanat

Calibration Date: 26 December 2024

The Method used: In house method, CAL-WI-57, base on ISO 8655:2002

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrotogy

(NIMT), Thailand through DKSH Technology Limited. Certificate No. C01243206

(Mr. Atachai Ngamchanat) (M Kaewkan Suradech)

Persan in charge Authorized signatory
This certificate is issued the units of measuremenl according to Ihe International System of Units (SI) It provides traceability of measurement to
international or naliona! standard or other recognized nalional standard leboratories.
The measurement uncertalnty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of canfidence 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 resulis relate only to the items tested, calibrated or sampled The report shall
not be reproduced except in full wilhout approval of DKSH Technology Limited.

VN B0 NATUTHO 41
imiled
12533 UUAIN WINIIT WANETELD NTIHINUAT 10260
2533 Sukhumuit Road, Bangehak, Phrakhanong, Bangkok 10260
Phons: +66 2638 7000 Emal: <o

Delivering Growth - in Asia and Beyond, CAL-FM-C32-11: 07 Nov 2022

Certificate No.:  ©32240068 Page: 2 of 2

Calibration Results:
Nominal Volume 20 ml
Piston burettes of volumetric apparatus for automatic titrator

Measurement Systematic error Random error Measurement
Volume  Volume  volyme (Vao) isi L K
(%) (ml}
(ml) 0s (%) es (W) CV (%) S (ul) uh
10% 2.0000 2.0005 0.003 0.5 0.003 0.6 0.69 2.03
50% 10.0000 10.0077 0.039 7.7 0.003 07 0.92 2.00
100% 20.0000 20.0081 0.040 8.1 0.009 1.7 1.8 2.05
1SO 8655-3:: Table 1- i issible emors for motor-driven piston burettes

Nominal volume random
error arror

ml +% ul? 1ot £ e
<1 06 3 0.1 1

2 05 10 0.4 2

s 03 15 0.4 5
10 0.2 20 0.07 7
20 0.2 40 007 14
25 0.2 50 0.07 175
50 02 100 0.05 25
100 0.2 200 0.03 a0

a Expressed as the deviation of the mean of tenfold measurement from the nominal volume or from the selected
volume (see 1SO B655-6:2002, 8.4)

b Expressed as the coefficient of variation of a tenfold measurement (see ISO 8655-6:2002, 8.5)

¢ Expressed as the repeatability standard deviation of a tenfold measurement (see ISO 8655-6:2002, 8.5)

The End of Certificate

VI Bimodion cnTuTad $2dn
DKSH Technology Limited
2533 UUAYIN WA CUAWIETINS ATSIMAWTLGS 10260
2533 Sukhumuit Road, Bangehak, Phakhanong, Bangkok 10260
Phone +66 2636 7000 Emal. Websie:

Delivering Growth - in Asia and Beyond. CAL-FM-C32-11: 07 Nov 2022
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arflaiedaviia; Automatic Titrator Fu: TitroLine 7000 wmavedas: 10013826
f5asaY (3u) M99 (A9}
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General
m] 1 AdRyaoiAtaY =]
O 2. pvwszee (vaviddiou, mulu-uaniadas) 0
[m] 3. g Jn - e 1des (On-Off Swicth) [m]
[m] 4 ﬂnnm (Keypad) ]
[m] 5 s1i1ea (Display, Screen Contrast) [m]
[} [m] 6 uswiwlwvh (Battery Backup) >= 2.5 VDC [} [m]
[m] [m] 7. dmpudanaunniaiu (Wavelength Control) [m] [m]
O [m] 8 auonaiu (Wavelength Check) [m] [m]
[m] [m] 9. uwasAudlauas (UV < 3,000 hour) [m] [m]
o m] 10, umasridiauss (Visible < 5,000 hour) [m] [m]
[} [m} 1. aae¥avatadhany (Carousel Module) [m] a
PH Meter and Meter
o [m] 12.  &Eamse ( Electrode and Connection Cable ) O m]
o m] 13, szhudsazanelu Electrode (Level KCI ) [m] [m]
O (] 14.  dhiladiwlany Electrode (Dust Protection Hood) [ [m]
(] (] 15, wdudidainsa (Stand) a O
O [m] 16 Aarmeudisnan (No Sample) [m] [m]
jm)] o 17 ssfunsdRIETSILES (>= 2.5 hidu 3.0) [m] (]
A titrator
[m] 18. @ Piston Burettes [m]
[m] 19, Function Rinsing and Dosing = [m]
] 20. 5muﬁamumvnamﬂnstﬁﬂs:nan O
aufaTiauustin

Mr. Atachai Ngamchanat

Service Engineer

U fonion wATuTA0 $16n

DKSH Technology Limiled

2535 QUMM 1NN AL YIRS 10260
2533 Sukhumuit Road, Bangelak, Phrananong, Bangkok 10260
Phon: +66 2530 7000

CAL-FM-R31-03: 20 Jul 2022
Delivering Growth - in Asia and Beyond.




Certificate of Calibration

e
Equipment: Automatic Titrator Certificate No.: €32240069
Model: TitroLine 7000 Issued Date: 27 December 2024
Serial No.: 10013826 Job No.: WO-00055577
Type of Titration Motor - driven Page: 1 of 2
Exchange Unit Model  WA-20 Exchange Unit S/N : 10045489
Burettes Maodel : TZ 3920 8/N:, Nr: 007773 Nominal Vol.: 20 ml
Manufacturer: Sl Analytics
Condition: In condition
Customer: ALS Laboratory Group (Thailand) Co., Ltd.

104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thailand

Environment Condition: Temperature 21 C % 03 °C
Relative Humidity &1 %RH £ 1.8 %RH
Atmospheric Pressure 1014 mbar + 0.6 mbar

Calibration Place: ALS Laboratory Group (Thailand) Co., Ltd. ( Wet Chemistry Lab 2)
104 Soi Pattanakarn 40, Pattanakarn Rd.,
Suan Luang, Bangkok 10250 Thaitand

Calibration By: Mr. Atachai Ngamchanat

Calibration Date: 26 December 2024

The Methed used: In house method, CAL-WI-57, base on SO 8655:2002

Traceability: This centificate is fraceable to the S| Units maintained by National Institute of Metrology

{NIMT), Thailand through DKSH Technology Limited. Certificate No. C01243206

(Mr. Atachai Ngamchanat) (M Kaewkan Suradech)

Person in charge Authorized signatory
This certificate is issued the units of measurement according lo (he Inlemational Syslem of Units {SI) It provides traceability of measurement to
international or natianal standard or other recogrized national slandard laborataries.
The measurement uncertainty stated is the expanded uncentainty which is obtained from the standard uncertainty mulliplied by the coverage factor (k=2) lo
provide & level of confidgence 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 fram specified conditions The results relate onty 1o the items tested, calibrated or sampled The report shall
ot be reproduiced except in full without approval of DKSH Technology Limited.

VAN Fiuosion v TuTaD $in
imilsd

2533 KA (41116 o Tae MR 10260
2533 Sukhumiit Road, Bangchak, Phisknanong. Bangkok 10260
Frone: +66 2639 7000  Emait

Delivering Growth - in Asia and Beyond. CAL-FM-C32-11: 07 Nov 2022

Certificate No.:  ©32240069 Page: 2 of 2

Calibration Results:
Nominal Volume 20 ml
Piston burettes of volumetric apparatus for automatic titrator

Measurement Systematic arror Random error Measuresment
Volume  Volume  yglume (Vao) isi L i «
(%) {ml)
{mi) es(%)  es(u) CV(%) Siul} (b
10% 2.0000 1.9986 -0.007 -1.4 0.003 0.6 0.70 2,03
50% 10.0000 9.9932 -0.034 -6.8 0.003 06 0.90 2.00
100% 20.0000 19,9915 -0.042 -8.5 0.002 0.5 15 2.00
1SO 8855- Table 1- { errors for motor-dri piston burettes

Nominal volume ormor pling random
mi % e L e
1 0.6 6 0.1 1
2 0.5 10 0.1 2
5 0.3 15 0.1 5
1 02 20 007 7
20 0.2 40 0.07 14
2 02 50 0.07 175
50 02 100 0.05 25
100 6.2 200 0.03 30

a Expressed as the deviation of the mean of tenfold measurement from the nominal volume or from the selected
volume (see ISO 8655-6:2002, 8.4)

b Expressed as the coefficient of variation of a tenfold measurement (see ISO B655-6:2002, 8.5)

c Expressed as the repeatability standard deviation of a tenfold measurement (see 1SO 8655-6:2002, 8.5)

The End of Certificate

L% om0y AT TRO $1in
DKSH Technology Limted
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253 Sukhumwi Road, Bangenak, Phrakhanon, Bangkok 10260
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Delivering Growth - in Asia and Beyond. CAL-FM-C32-11: 07 Nov 2022
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General
[m] 1. mﬂuaws(ﬁm%‘m [m]
[m] 2 ANEERn ( Aaslddany, mulu-uaniadag) m]
o 3 it e — 1l 13ag (On-Off Swicth) O
O 4. I.Iunm (Keypad) Im)
[m] 5. Wi (Display, Screen Contrast) [m]
o [m] 6. usslvivh (Battery Backup) >= 2.5 VDG [m] O
[m] [m] 7 FimmpuEanaituuiaiu (Wavelength Control) O o
O (] 8 ANEInAL (Wavelength Check) [m] [m]
O (] 9. wiariflauss (UV < 3,000 hour) [m] [m]
(] (] 10, unasindiou (Visible < 5,000 hour) [m] [m]
jm] o 1. aaviavaiushatne (Carousel Module) [m] [m]
PH Meter and Metor
O (m] 12, 2dATvsa ( Electrode and Connection Cable ) [m] [m]
O [m] 13, swudsazaiuu Electrode (Level KCI ) m] [}
O O 14, dhffafulain Electrode (Dust Protection Hood) [ [m]
m] O 15, 97dudidaTnsa (Stand) (m) O
[m] ] 16. hﬂmmﬁuﬁﬁﬂam (No Sample) [m] O
O [m] 17 SedunISRaNEINBINA (>=25 Titu 3.0 a0 [m]
A titrator
=] 18.  @nw Piston Burettes (]
jm] 18, Function Rinsing and Dasing (]
= [m] 20, sruuvasmusanaslnsailsenay [m]

whaAu/dauunin

Mr. Atachai Ngamchanat

Service Engineer
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KSH Technology Limiled

2533 CunAIAN WNANKIIN wAASTUN ATOMLAS 10260
533 Sukhumuil Road, Bangehak, Phrakhanong, Bangkek 10260

Phone: 465 2639 7000 Email

CAL-FM-R31-03: 20 Jul 2022
Oelivering Growth - in Asia and Beyond.

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.: 24TW28
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : YsI

REVIEW BY ..o
Model : 5100
Serial No. : 150103204
ID No. : BKK_EN0205 APPROVED BY.
Received Date : 01 February 2024

. 02/08/25

Test Date : 02 February 2024 | NEXT CAL DATE........» 0L 2000
Reference : 2402-0008DSC-10
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

L y Condition : i (25%5)°C
Humidity (50 £20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by :
Approved Signatory

V/) Saithip Meangmai

(
() Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date : 7 February 2024




Cert.No.: 24TW28
Page.: 2 of 2

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

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.:  17A100064
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgl/L) (mg/L)
8.18 8.18 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
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

-o0o-

Cert. No.: 24LM15

Page.: 1 of 2
Equipment : DO Meter with Sensor
Manufacturer : YSI
Model : 5100
Serial No. : 15L103204
ID No. : BKK_EN0205
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : TPA Chemistry Calibration Laboratory
Received Order : 01 February 2024

Calibrated Date : 02 February 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50£30)%

AC Line Voltage : (220+22)V

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Pornthippa Tameyakul
() Ponpan Paipim
(V/ suwit Imjai

Issue Date : 7 February 2024

Equipment : DO Meter with Sensor Cert. No.: 24LM15
Condition As-Received :  Used Iltem Page.: 2 of 2
Reference : 2402-0008DSC-13
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Funi H Temperature measurement.
This instrument was connected with sensor, S/N.: 17A100064
Cali i i uuc Error Uncertainty Coverage
Point Depth Temperature Reading I Factor
() (mm) (C) () () (£C) k
20.0 80 20.003 19.92 -0.083 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 %.

-o0o-

REVIEW BY ...oooiiiiiiiii

APPROVEDBY.........ooooooiiinii,

NEXT CAL DATE. ... 22/08/25




ocaC
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

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

Certificate No. T242116 Page 1 of 4
Ce fficate of Caibrat on
Equipment : Hot Block
Manufacturer : Environmental Express
Model : B3000-240
REVIEW BY
Serial No. : 2021CODW148 e o

APPROVED BY b

Customer Code : BKK EN0370 wexron oare 02fonlat
ID No. T2940A5
Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

Customer Location

104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250

: Wet Chemistry Lab 2

Date of Receipt : 25 December 2024
Calibrated By ( Technician )
Approved By Boonchai Suriyawong (Site Calibration Manager)

Date of Issue

7 AN UB

The inties are fora probability of approximately 95%.

This if is issued in with the itions of granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the Y and its ility to ized national
standards and to the units of realized at the ing national standard laboratory. This certificate may

not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L12 109/30-05-57




e o caCe
SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +86 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. T242116 Page 2 of 4

Cal bration Report

Equipment Hot Block
Date of Calibration 2 January 2025

o
Environment Temperature : 20.1-23.4 C

Line Voltage : 222.1-2273 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

. This equipment was calibrated by insert 29 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient . The calibration was done in
to WI-T20.

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

2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN241-TN250 T240401 16 March 2025
TC TYPET TN251-TN260 T240401 16 March 2025
TC TYPET TN221-TN230 T240712 19 April 2025
TC TYPET TN231-TN240 T240712 19 April 2025
DATALOGGER  34970A T193 T240401 16 March 2025
3. This certificate is traceable to :
National Institute of Metrology ( Thailand } through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 30 Minute At 150 °C
Fresh Air Damper [_] Open Min Medium Max
I:] Close
Not Available
5. Adjustment :
() without adjustment ( X ) after adjustment

o caC

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 6792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No. 1242116

Ca bration Report
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e oo ca Ce
SCI ECO Services Company Limited
Pl s 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T242116 Pag 4 of 4

Ca ibration Report
Measurement Results

Average Standard Reading at each position (C)

TNLO Nole 1 TN22HMele2 TNMS Mol TN2édHoled TNISMoleS IN2GHole TN24THale? TNMRHolsR TN26OHoled TNISO blole 10

CAL POINT Max 149.78 150.72 150.64 150.94 150.79 (5111 149.77 15020 150.18 150.28
150 Min 149.57 150.52 15047 15079 15065 150.99 149.59 150.06 150,03 150.15
Average 1505 15071 5071 150.58 15040 150.52 15076 15057 15048 15021

INZST Hole 11 TN2S2 Holc 12 TNZSY Hole 13 TNISG ol 19 'TN258 Hole 15 TN2S6 llole 16 TN2ST Hale 17 TNZS8 lleie 18 ‘TNZSO flake 19 TNI6O ats 20
Max 150.32 15022 150.60 150,51 150,87 150.45 15037 14949 150,18 150.33
Min 150.19 158,04 15046 15640 150.74 150.30 15026 149.33 150.03 150.18
Average 15025 15013 15053 15046 1S0.80 15037 15031 14941 15011 150.26
TNIZU Hole 21 TNZ2E Hole 22 TN2Z3 Hofe 23 ‘TN22A tole 24 TE3S Hole 25 TNZ26 Holo 36 TN2ZT Hole 27 TN2ZA Hote26 TN22Y Hole 29 "TNEID Hale 30
Max 15049 150.86 149.10 14964 14911 149.69 149.75 149.82 150.16 150.34
Min 150.24 150.63 148,90 149.43 148.94 149.54 149.61 149.69 150.07 150.24
Average 150,36 15074 149.00 149.53  149.03  149.62 14968 149.7%6 15011 15029
TNZ3I Hote 31 INDIZ Wule 32 TN213 Hole 33 TO234 Hots 36 TNZIS Hole 35 ‘TN236 Hole 36 T236 Hale 37 TNZ3O Hole 38 TN239 Hote 39 TN240 Hole 40
Max 149.03 149.54 149.50 149,43 150.85 150.73 15002 149.84 150,12 150.09
Min 148.93 149.43 149.36 150.72 150.72 150.62 149.94 149.78 150.01 149.98
Average 14898 14949 149.43 15010 150.78 15067 14998 14981 15006 15003
TAZ4L Hols 41 TI24Z Hole 42 TN241 Hole 43 TN246 Holo 44 TN24S Hole 45 TNZ46 Holo 46 TNZAT Fole 47 TN24S Hoke 48 TN249 Mol 49 TN2SO Hole 50
Max 150.86 150.14 15035 150.97 151.03 151.09 149.81 1006 149.49 149,51
Min 150.80 150.00 150.19 150.81 150.85 150.96 149.69 15002 14935 14935
Average 15083 15007 15027 150.89 15094 1502 14975 15009 149.42 149.43
N2 ole ST TNZSZ Hole 52 TNISY Hole $3 TN2S4 Hole S4 TI2SS Hole 55 “T09256 Itole 56
Mux 149.71 150.32 150.59 14942 14987 149.40
Min 149.56 150.17 15049 199.31 149.74 149.29

Average 14964 15025 15054 14937 14981 14935

Hot Block ‘Temperature Distribution
. Reading (°C) .
Setting ('C) Min, Max Average Stability (+'C) Uncertainty (= C)
148.0 1479, 148.1 148.0 .13 0.84

‘The calibration result apply only the above calibrated item
“The result of test was found accurate as shown on date and place of test only.
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor & which for u t-distribution, providing
a level of confidence of 95%

'

Approved FM-L13 108/30-05-57




Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Date :

Cert. No.: 24TM1618

Page: 10of3

Water Bath

REVIEW BY .....oooiiiiiiiiiiii
Memmert
WNE29

APPROVED BY ..o
L622.0282
BKK_EN0439 NEXT CAL DATE. ... 29/10/25

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

Organic Preparation Lab

29 October 2024
29 October 2024
(26+10)°C
(50+30) %

Man Pattanapongpaiboon

Approved Signatory

30 October 2024

Equipment : Water Bath Cert. No.: 24TM1618
Condition As-Received : Used Item Page: 20f 3
Reference : 2410-07820C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 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 Serial No. Cert. No. T Due Date

1) Data Acquisition MY57013711  24LM115 TPA 13 Jul 2025
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.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibr: (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°Cc) (%RH. ) ( Volt )
25 54 222
25 57 226
. Ref. Std.
Position : ID No.:
1 4803988-001
1 2 4803988-002
) 3 4803988-003
4 4803988-004
5(ref.) 4803988-005
Front




Equipment : Water Bath Cert. No.: 24TM1618
Condition As-Received : Used Item Page: 3of 3
Reference : 2410-07820C-4
Result of Calibration :-  (*) Without Adjustment
Function of UUC*: Temperature Source
Calibration uuc uuc* Average* Standard Reading ( °C ) L
point Setting Reading Position
(°c) (°c) (°c) 1| 2 | 3 [ 4 [ 5(ef) | (t°C)
85.0 85.0 85.0 85133 | 85212 | 85.150 | 84.983 | 85.096 0.22
Calibn:ation Uniformity | Stab Coverage
point Factor
(°C) (°C) (£°C) k
85.0 0.21 0.13 2

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

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

UuC* : Unit Under Calibration

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

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

-00o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVI/ EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certificate No. : 2471721
Page: 10f2

Equipment : Digital Thermometer With Sensor
Manufacturer: 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.: 83637027/0122
1D No.: BKK_LGO060

Condition As-Received: Used Item

Received Date: 19 September 2024
Calibration Date: 03 October 2024
to 09 October 2024
Reference: 2409-0699DSC Submitted by:  ALS Laboratory Group (Thailand) Co.,Ltd.

Ambient Temperature: (25 * 3) °C

Relative Humidity: (50 +20) % 104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok 10250 Thailand
Procedure used:  Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-90.

Condition of this result of calibr:

1.Reference standards instruments :

Instrument ‘Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 8C454 241598 06 Jun 2025
2) PRT Scanner Module 2562 A01303 241598 06 Jun 2025
3) Industrial Platinum Resistance Thermometer 5627-12 571971 241598 06 Jun 2025

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 through:{ REvIEW BY

~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

APPROVED BY

NEXT CAL DATE. ... 03/10/25

Calibrated by :  Anuchit Pang pproved Signatory : Vd
Issue Date : 10 October 2024 [ 1Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[v]Wanlop Larpkern

Cert. No.: 2471721
Page.: 2 of 2

Result of Calibr: 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) (+C)

50 25.0042 25.0 -0.0042 0.12
50 30.0003 30.0 -0.0003 0.12
50 35.0019 35.1 0.0981 0.12
50 40.0025 40.1 0.0975 0.12
50 45.0039 45.1 0.0961 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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Cert. No.: 24TM1318

Page: 10f3
Equipment : Autoclave REVIEW BY ...
Manufacturer : AES CHEMUNEX
APPROVED BY ........oouiiiiiiiiii,

Model : Masterclave 528
Serial No. : 34677152

erial No. NEXT CAL DATE..... 26/03/26
ID No. : BKK_ML0043
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : Media Preperation Room
Received Order : 26 September 2024
Calibration Date : 26 September 2024
Ambient Temperature : (26+10)°C

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

Approved by :
Approved Signatory
() Ponpan Paipim
() Suwit Imjai
(v/) Kunchit Promprat

Equipment : Autoclave Cert. No.: 24TM1318
Condition As-Received :  Used Item Page: 20f 3
Reference : 2409-06950C-6
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 Based on BS 2646-5 according to
direct measurement method with Data Acquisition which connected with Thermocouple Type T

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

Instrument Serial No. Cert. No. T Due Date

1) Data Acquisition MY49001451 24LM79 TPA 29 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

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

Environmental

¢ (%RH) | _(Voit)
|Beginning of Calibrati 25 55 225
3 Finished of Calibration | 26 50 226
! Position Description Ref. Std.
I ID No.:
1= |Center of chamber 24-19TC-01
20— 2= ‘Temperature sensor 24-19TC-02
3 = [Exhaust port 24-19TC-03

Issue Date : 09 October 2024
Equipment : Autoclave Cert. No.: 24TM1318
Condition As-Received : Used Item Page: 30f3
Reference : 2409-06950C-6
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source Cert. No.: 24TM1398
] i Set : T = 1210 °C Page: 10f3
Sterilization period = 15 minute
uuc* uuc* Average* . Pressure N Coverage
Stabil Uncert:
Setting | Reading | Position | Standard Reading ability Reading neertainty Factor
(°C) () (°c) (£°C) | (bar) (£°C) k
1 121.127 Equi . ,
quipment : Incubator IEW BY ..o
121.0 120.9 2 121.316 0.19 15 0.75 2 REVIEW BY
3 121.292 Manufacturer : SHEL-LAB
Operati Set: T = 380 C APPROVED BY .....ccooovvcoeer
Sterilization period = 30 minute Model : 1915A
uuc* uuc* Average* - Pressure N Coverage
Stabil Uncert: N
Setting Reading Position | Standard Reading ability Reading neertainty Factor Serial No. : 0200599
(°C) (°C) (°Cc) (£°C) | (bar) (£°C) k NEXT CAL DAT
1 37.698 ID No. : BKK_ML0010
38.0 38.0 2 37.865 0.17 0.0 0.61 2
3 37.879 Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was 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 %.

-o0o-

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

Bangkok 10250 Thailand

Location : Incubation & Micrological Reading
Received Order : 03 December 2024

Calibration Date : 03 December 2024

Ambient Temperature : (26+10) °c

Relative Humidity : (50+30) %

AC Line Voltage : (220+22)V

Calibrated by : Kunchit Promprat

Approved by :

Approved Signatory
() Pornthippa Tameyakul
( Ponpan Paipim
(V) Suwit Imjai

Issue Date : 17 December 2024




Equipment : Incubator Cert. No.: 24TM1398
Condition As-Received :  Used Item Page: 20f 3
Reference : 2412-00040C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 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 calibrati
1. Reference standard instrument:

Instrument Serial No. Cert. No. T Due Date

1) Data Acquisition MY49023932 24LM119 TPA 27 Jul 2025

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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* Temperature Source

Equipment : Incubator Cert. No.: 24TM1398

Condition As-Received : Used Item Page: 30f3
Reference : 2412-00040C-1
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close
Calibrati: uuc* uuc* Temperature Temperature | Overall |Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(°C) (C) | (C) (£°C) (Cc) (°c) k
35.0 35.0 35.0 0.048 0.40 0.46 2
Calibration| Measured Temperature ( °C ) .
— Uncertainty
Point Position
(°c) 1 [ 2 [ 3 ] a T 5 1 6 | 7 | 8 Jowef)| (xc)
350 | 34.888 | 34.840 | 35.116 | 35.141 | 34.750 | 34.896 | 34.921 | 35.054 | 34.768 0.30

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

Fresh air setting : Close Environment during calibration Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
inni Finished Temperature uniformity : The maximum difference of d rres at any sensors and the measured
Temp. (°C ) 24 24 temperature at the reference location which are observed at the same time or at as close an observation time as
{ REL.Humid. ( % ) 51 55 possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
2 4 /AC Supply ( Volt ) 223 223 Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
S [ Uuc* : Unit Under Calibration
1 g (el Position : Ref. Std. Note : The reported uncertainty of measurement was included stability and excluded uniformity .
H 6 H/2 1D No.: The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
2 $ 1 19-16RTD-01 factor k, providing a level of confidence of approximately 95 %.
7 2 19-16RTD-02
’\7\7/5:’,?3/2/?}_ ° L / 3 19-16RTD-03 -000-
= 4 23-16RTD-04
W 5 19-16RTD-05
6 19-14RTD-06
7 21-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 19-16RTD-08
a= 10 om D= 050 m 9 (ref) | 19-16RTD-09
b= 10 cm w= 075 m
c= 10 cm H= 1.2 m
Capacity = 0.45 m?*
Equipment : Hot Air Oven Cert. No.: 24TM667
Condition As-Received :  Used Item Page: 20f 3
Reference : 2404-04390C-8
Procedure Used :-
Cert. No.: 24TM667 Calibration were using calibration procedure CP-OT02 based on TLAS G-20 according to direct

measurement method with Data Acquisition which connected with Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49001451 24LM44 TPA 17 Mar 2025
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.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibr: (*) Without Adjustment

Page: 10f3

Equipment : Hot Air Oven

REVIEW BY ..o,
Manufacturer : Binder
Model : ED 240/E2 APPROVED BY .........cooviiiiiiiiiinins
Serial No. : 00-15533

NEXT CAL DATE.... 23/10/25 .
ID No. : BKK_ML0013
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

Location : Media Preparation Room
Received Order : 23 April 2024

Calibration Date : 23 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50£30)%

Calibrated by : Tawatchai Pama

Approved by :

Approved Signatory
( Ponpan Paipim
(V) Suwit Imjai
() Kunchit Promprat

Issue Date : 26 April 2024

Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 24 23
{ REL.Humid. (% ) 65 65
2 4 AC Supply ( Volt ) 223 222
S =)
! 3 w® position : Ref. Std.
ID No.:
H 6 H2Z2 g
< ' o) 1 24-197C-01
\ 7 2 24-19TC-02
w7 /Z/ﬁ_ < / 3 24-197C-03
- 4 24-19TC-04
W 5 24-197C-05
6 24-19TC-06
7 24-19T7C-07
Probe Installation Details : Dimension of Chamber : 8 24-19TC-08
a= 10 com D= 0.50 m 9 (ref.) 24-19TC-09
b= 10 cm W= 0.80 m
c= 10 cm H= 0.60 m
Capacity = 0.24 m?*




Equipment : Hot Air Oven Cert. No.: 24TM667

Condition As-Received : Used Item Page: 3of 3
Reference : 2404-04390C-8
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) (£°C) (°C) (c) k
180 180 180 0.64 2.7 3.7 2
Calibration Measured Temperature ( °C )
Point Position >
(°c) 1 [ 2 ] 3 [ a4 ] 5 [ 6 [ 7 [ 8 Jowef)| (xc)
180 [181.009] 181.511] 180.922] 181.359] 181.217 183.659] 181.664 [ 181.986] 181.474 15

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

Temperature stability : One-half of the greatest maximum di of at any one sensor.

Temperature uni :The 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

Cert. No.: 25TM460
Page: 10f3

Equipment : Water Bath REVIEW BY ...
Manufacturer : Memmert
APPROVED BY ......cooooiiiiiiiiiiiiiiiiis

Model : WNE 45
Serial No. : L712.0429

' NEXT CAL DATE....... 04/03/26
ID No. : BKK_ML0056
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

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

factor k, providing a level of confidence of approximately 95 %. Location : Incubation & Microbiological Reading
-000- Received Order : 04 March 2025
Calibration Date : 04 March 2025
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220£22)V
Calibrated by : Khit Ruttanaprapachai
Approved by :
Approved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(/) Kunchit Promprat
Issue Date : 06 March 2025
Equipment : Water Bath Cert. No.: 25TM460 Equipment : Water Bath : 25TM460
Condition As-Received : Used Item Condition As-Received : Used Item 1 3of3
Reference : 2503-00060C-2 Reference : 2503-00060C-2
Procedure Used :- Result of Calibration :-  (*) Without Adjustment
Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according Function of UUC* : Temperature Source
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance Calibration Uuc Uucr Average” Standard Reading (°C ) -
Thermometer ( IPRT ). N N N — Uncertainty
point Setting Reading Position
The temperature scale used was based on ITS-90. (°c) (°c) (°c) 1 2 3 2 5 (ref) (£°¢)
Condition of this result of calibration —
N afaroren oot e 44.5 44.5 44.5 44.489 44.469 44.497 44.476 44.479 0.15
1. Reference standard instrument:-
Instrument Serial No. Cert. No. T . Due Date 45.0 45.0 45.0 44.990 44.966 44.997 44.983 44.980 0.15
1) Data Acquisition MY44073381 23LM73 TPA 18 May 2025 Calibration . " . Coverage
2. This certificate is valid only to the item calibrated on date and place of calibration. point Uniformity | Stability Factor
3. This certification is traceable to the International System of Unit. (°C) (°C) (x°C) k
Remark : TPA : Technology Promotion Association ( Thailand - Japan ) 44.5 0.045 0.035 2
Result of Calibration :- (*) Without Adjustment 45.0 0.047 0.031 2

Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°C) (%RH. ) (Volt)
of Calil i 24 49 220
Finished of Calibration 25 51 221
. Ref. Std.
Position : SIN:
1 4803988-006
1 2 2 4803988-007
5(ref.) 3 4804539-014
4 4804539-015
5(ref.) 4804539-016

Front

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

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.
Stabili 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.

ires at any sensors and the measured temperature

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 %.

-o0o-
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197 | Copper 1) Digestion, Indictively Coupled Plasma Method® a0 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/ ’
Mass Spectrometric Method Mass Spectrometric Method!?
20 | Cyanide Distillation, Colorimetric Method®! 3 Mercury 1) Digestion, Cold-Vapor Atornic Absorption
21 |24"-00D Liquid-Liquid Extraction, Gas Chromatographic/ Spectrometric Method™
Mass Spectrometric Method!! 2) Digestion, Inductively Coupled Plasma/
22 4,4'—DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass spectrometric Method™
Mass Spectrometric Method? 42 | Methiocarb High-Performance Liquid Chromatographic Method™
23 2,4‘—DDE Liquid-Liguid Extraction, Gas Chromatographic/ 43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'! Mass Spectrometric Method!
24 | 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 44 | Methomiyl High-Performance Liquid Chromatographic Method!®
Mass Spectrometric Method™ 45 | Nickel 1) Digestion, Inductively Coupled Plasma Method™
25 2,4°-DDT Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'® Mass Spectrometric Method®
26 |4,4"-DDT Liquid-Liquid Extraction, Gas Chromatographic/ 46 | Oll & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
Mass Spectrometric Method™ 2) Soxhlet Extraction Method™
27 Dieldrin Liquid-Liquid Extraction, Gas Chroratographic/ a7 Oxamyl High-Performance Liquid Chromatographic Method™!
Mass Spectrometric Method™ a8 Propoxur High-Performance Liquid Chromatographic Method™
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/ 49 pH Electrometric Method
Mass Spectrometric Method™ 50 | Phenols 1) Distillation, Chloroform Extraction Method!®
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/ 2) Distillation, Direct Photometric Method®
Mass Spectrometric Method™ 51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
30 Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method™
31 | Endsin Liquid-Liquid Extraction, Gas Chromatographic/ 52 | Sulfide lodometric Method®
Mass Spectrometric Method! 53 Temperature Laboratory and Field Methods™
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/ 54 | Total Dissolved Solids Dried 2t 180 °C*"
Mass Spectrometric Method™ 55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method!
33 Formaldehyde Distillation, Colorimetric Method® 56 Total Phosphorous Digestion, Colorimetric Method!¥
34 | Free Chlorine 1) DPD Ferrous Titrimetric Method™ 57 | Total Suspended Solids Dried from 103-105 °*
2) DPD Colorimetric Method™! 58 Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
35 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method™! 59 Trivalent Chromiurn 1) Digestion, Inductively Coupled Plasma Method,
36 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/ Colorimetric Method; Calculation®™
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
37 | Hexavalent Chromium Colorimetric Method®™ Mass Spectrometric Method; Colorimetric Methad;
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method®™ Calculation®
39 Lead 1) Digestion, Inductively Coupled Plasma Method®™ 60 Zinc 1) Digestion, Inductively Coupled Plasma Method®™
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/Mass
- @ . Q)
Mass Spectrometric Method' w Spectrometric Method' .5_ M
40 Manganese... T,
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deun Asnafiy AT 18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
1 | Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
2 | Acetone Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 20 Bromoform Purge and Trap, Gas Chromatographic/
3 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 21 Butanol Purge and Trap, Gas Chromatographic/
4 | Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method™ 22 Butyl benzy! phthalate Liquid-Liquid Extraction, Gas Chromatographic/
5 Antimony 1) Digestion, Inductively Coupled Plasma Method® Mass Spectrometric Method™
2) Digestion, Inductively Coupled Ptasma/ 23 Cadmium 1) Digestion, inductively Coupled Plasma Method!!
Mass Spectrometric Method!® 2) Digestion, Inductively Coupled Plasma/
6 Arsenic 1) Digestion, Inductively Coupled Plasma Method! Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ 24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method!
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method®!
8 Barium 1) Digestion, Inductively Coupled Plasma Method® 26 Carban tetrachloride Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ . Mass Spectrometric Method™
Mass Spectrometric Method® 27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
9 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™ )
Mass Spectrometric Method® 28 p-Chlaroaniline Liquid-Liquid Extraction, Gas Chraratographic/
10 | Benzene Purge and Trap, Gas Chromatographic/: Mass Spectrometric Method!
Mass Spectrometric Method™! 29 Chlorobenzene Purge and Trap, Gas Chromatographic/
11 | Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 30 Chlorodibromomethane Purge and Trap, Gas Chromatagraphic/
12 | Benzo{Kfluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass Spectrometric Method
Mass Spectrometric Method® 31 Chloroform Purge and Trap, Gas Chromatographic/
13 | Banzoic Acid Liquid-Liquid Extraction, Gas Chramatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method! 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
14 | Benzo{a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method! 33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
15 | Benzolg,h,lperylene Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method! Mass Spectrometric Method!
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method® 34 Chromium (Il 1) Digestion, Inductively Coupled Plasma Method;
2) Digestion, Inductively Coupled Plasma/ Colorimetric Method; Calculation!®
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
17 | Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method; Colorimetric Method;
Mass Spectrometric Method!® ?{Y“\ﬂ Caleulation®™
7 35 | Chromium (V1)

18 Bis(2-ethylhexyl)phthalate...

Colorimetric Method™ e /

36 Chrysene...
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36 Chrysene Liguid-Liquid Extraction, Gas Chromatographic/ 56 1,3-Dichleropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™
37 Cyanide Distillation, Colorimetric Method!® 57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
38 | 24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 58 Diethy! Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
39 | DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'™
Mass Spectrometric Method!™ 59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
41 jDOT Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®®!
Mass Spectrometric Method® 61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
42 Dibenz{a,hjanthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method® 62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromategraphic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 63 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
44 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method! 64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
a5 1,3-Dichlorobenzene Purge and Trap, Gas Chromatosraphic/ Mass Spectrometric Method™
Mass Spectrometric Method® 65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method® 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!¥
Mass Spectrometric Method 67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
48 1,1-Dichlorcethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 68 Flucrene Liquid-Liquid Extraction, Gas Chromatographic/
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
51 cis-1,2-Dichloroethytene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 7 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method®! 72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
53 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 73 n-Hexane Purge and Trap, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method®
. Mass Spectrometric Method™ 74 OL-HCH Liquid-Liguid Extraction, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® w 75 | B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
z Mass Spectrometric Method!®
3]
56 1,3-Dichloropropene... 76 Y-HCH...
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76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/ 94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'® Mass Spectrometric Method™)
77 | Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographic/ 95 | N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method!
78 | Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method! - PCB 1016 Mass Spectrometric Method™)
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1221
Mass Spectrometric Method™ - PCB 1232
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/ - PCB 1242
Mass Spectromatric Method™! - PCB 1248
81 | Llead 1) Digestion, Inductively Coupled Plasra Method™ - PCB 1254
2) Digestion, Inductively Coupled Plasma/ - PCB 1260
Mass Spectrometric Method® 97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma/ 98 |pH Electrometric Method™
Mass Spectrometric Method!® 99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
83 Mercury 1) Digestion, Cold Vapor Atomic Absarption Mass Spectrometric Method
Spectrometric Method™! 100 | Phenol 1) Distillation, Chloroform Extraction Method'!
2) Digestion, Inductively Coupled Plasma/ 2) Distillation, Direct Photometric Method™
Mass Spectrometric Method® 3) Liquid-Liquid Extraction, Gas Chromatographic/
84 Methanal Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method® 101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™!
Mass Spectrometric Method® 102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™!
86 Methyl bromide Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method™
87 | Methylene chloride Purge and Trap, Gas Chromatographic/ 103 | Sitver 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
88 | 2-Methylphenol Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method® 104 Styrene Purge and Trap, Gas Chromatographic/
89 | 2-Methylnapthalene LiquidH iquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 106 | Tetrachloroethylene Purge and Trap, Gas Chromatggraphid
91 | Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ 107 | Toluene Purge and Trap, Gas Chromatographic/
92 Nickel 1) Digestion, Inductively Coupled Plasma Method® Mass Spectrometric Method”
2) Digestion, Inductively Coupled Plasma/ 108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™
93 Nitrobenzene Liquid-Liguid Extraction, Gas Chromategraphic/ 109 | TPHCsCa Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®™ w

Mass Spectrometric Method! 42!

94 N-Nitrosodiphenylamine...

110 TPH (Gog-Crg)...
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110 [ TPH (GosCag) Separatory Funnel Liquid-Liquid Extraction, LI - MIUARY kLt
Gas Chromatographic Method®2 1 |Antimony 1) Isokinetic Sampling, Digestion, Inductively Coupled
15)
111 | TPH CoreCas) Separatory Funnel Liquid-Liquid Extraction, Plasma Method!
Gas Chromatographic Method®®?? 2) Isokinetic Sampling, Digestion, Inductively Coupled
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ _ Plasma/Mass Spectrometric Method®
Mass Spectrometric Method™! 2 Arsenic 1) isokinetic Sampling, Digestion, Inductively Coupled
113 [ 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ Plasma Method"™
Mass Spectrometric Method® 2) Isokinetic Sampling, Digestion, Inductively Coupled
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ : ' Plasma/Mass Spectrometric Method®™
Mass Spectrometric Method® 3 Beryllium 1) Isokinetic Sampling, Digestion, Inductively Coupled
51
115 | Trichleroethylene Purge and Trap, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively Coupled
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ _ Plasmar/Mass Spectrometric Method
Mass Spectrometric Method™ 4 Cadmium 1) Isokinetic Sampling, Digestion, Inductively Coupled
F 51
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Plasma Method
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Inductively Coupled
118 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/ ) Plasma/Mass Spectrometric Me”dem
Mass Spectrometric Method®! 5 Carbon Monoxide 1) Instrumental Analyzer Method'™
119 | vanadium 1) Digestion, Inductively Coupled Plasma Method™ ) 2) Sampling Bag Non-Dispersive Infrared Method®
2) Digastion, Inductively Coupled Plasma/ 6 Chlorine 1) Absorption Sampling, fon Chromatographic Method™
Mass Spectrometric Method® 2)Isckinetic Sampling, lon Chromatographic Method ®
120 | Vinyl acetate Purgé and Trap, Gas Chromatographic/ 7 Chromium 1) Isokinetic Sampling, Digestion, Inductively Coupled
15)
Mass Spectrometric Method” Plasma Method!
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sarmpling, Digestion, Inductively Coupled
Mass Spectrometric Method!® Plasma/Mass Spectrometric Method®
122 | m-xylere Puree and Trap, Gas Chromatographic/ 8 Cobalt 1) isokinetic Sampling, Digestion, Inductively Coupled
. 1
Mass Spectrometric Method™ Plasma Method
123 | o-Xylene Purge and Trap, Gas Chromatographic/ 2) isokinetic Sampling, Digestion, Inductively Coupled
Mass Spectrometric Method™ Plasma/Mass Spectrometric Method®™
124 p-Xylene Purge and Trap, Gas Chromatographic/ 9 Copper 1) Isokinetic Sampling, Digestion, Inductively Coupled
: 5]
Mass Spectrometric Method™ Plasma Method
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/ 2) Isokinetic Sampling, Digestion, \nduFtively Coupled
Mass Spectrometric Method™ Plasma/Mass Spectrometric Method!™
126 | Zinc 1) Digestion, Inductively Coupled Plasma Method® 10 C\I'es?l Adsorption Samplin[gs,J Gas Chromatographic MEthOdm
2) Digestion, Inductively Coupled Plasma/ 1 Dioxins Isokinetic Sampling
Mass Spectrometric Method™ 12 * | Hydrogen Chloride 1) Absorption Sampling, lon Chromatographic Method®
3 W,/ 2) Isokinetic Sampling, lon Chromatographic Method®
13 | Hydrogen Fluoride 1) Absorption Sampling, lon Chromatographic Method®
2) Isokinetic Sampling, lon Chromatographic Method!®
14 | Hydrogen Sulfide Absorption Sampling, lodometric Method™! J
EL Y
15 Lead...
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15 Lead 1) Isokinetic Sampling, Digestion, Inductively Coupled 27 Vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'® Plasma Method™ .
2) Isokinetic Sampling, Digestion, Inductively Coupled 2) Isokinetic Sampting, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!® ' Plasma/Mass Spectrometric Method™
16 | Manganese 1) isokinetic Sampling, Digestion, Inductivety Coupled 28 | Xylene Adsorption Sampling, Gas Chromatographic Method!®!
Plasma Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled s .y
Plasma/Mass Spectrometric Method™! &y
17 Mercury 1) Isokinetic Sampling, Digestion, Cold-Vapor Atomic it ArTaRY Fansed
Absorption Spectrometric Method™ - - ——
2) Isokinetic Sampling, Digestion, Cold-Vapor Atomic 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Fluorescence Spectro;netvic Me’thodm Extraction, Gas Chromatographic/Mass Spectrometric
(1.9,26)
18 Nickel 1) Isokinetic Sampling, Digestion, Inductively Coupled Method .
Plasma Method®® 2) Soxhlet Extraction, Gas Chromatographic/
o {10,261
2) Isokinetic Sampling, Digestion, Inductively Coupled Mass Spectrometric Method .
Plasma/Mass Spectrometric Method® 3) Autorated Soxhlet Extraction, Gas Chromatographic/
i ff11.26)
19 | Opacity Ringelmann's Method? ) Vass Sernc Me}thod. Inductivel ed
20 | Oxides of Nitrogen 1) Absorpticn Sampling, Phenoldisulfonic Acid Method®™ 2 Antimony ;L WastemetExt':(a)n;?ﬁr:;]Dlgestwon, Inductively Couple
2) Absorption Sampling, Alkaline Permanganate/ sma . o .
Colorimetric Method!™ 2) Waste Extraction, Digestion, Inductively Coupled
3) Instrumental Analyzer Method™ PlasmalMass Spectrometric Method!":"
ieesti i 161
21 Selenium 1) Isokinetic Sampling, Digestion, Inductively Coupled 3) Digestion, Inductively Coupled Plasma Method
Plasma Method® 4) Digestion, Inductively Coupled Plasma/
- (717
2) Isokinetic Sampling, Digestion, Inductively Coupled 3 Arsen t;/l)a;ls ftpe(;(rtmr;tnc ';;‘.eth:d Inductively Coupled
. 5 rsenic ‘aste Extraction, Digestion, inductively Couple
. Plasma/M_ass Spectrometric Method Plasma Method!618
22 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric . L .
Method® 2) Waste Extraction, Digestion, Inductively Coupled
2 Instrumental Analyzer Method®® Plasma/Mass Spectrometric Method™1™
e N (.16
23 Sulfuric Acid Isckinetic Sampling, Barium-Thorin Titrimetric 3 D!gestfon, Inductv.ve\y Coupled Plasma Method
Method™ 4) Digestion, Inductively Coupled Plasma/
i (717,
24 Tellurium 1) isokinetic Sampling, Digesticn, Inductively Coupled Mass Spectrome'tnc M_Eth?d )
Plasma Method®! [ Barium 1) Waste Extraction, Digestion, Inductively Coupled
(15161
2) Isokinetic Sampling, Digestion, Inductively Coupled Plasma Method_ - -
Plasma/Mass Spectrometric Method™® 2) Waste Extraction, Digestion, Inductively Coupled
- i (16,17
25 Tin 1) Isokinetic Sampling, Digastion, Inductively Coupled _:;a;'ma/:‘asj S;ecctt.ronlnectnc A?e;h;d Method8
Plasma Method's‘ igestion, InGuctively Coupl & @sma Metho
2) Isokinetic Sampling, Digestion, Inductivety Coupled 4) Digestion, IndULttlvely Cou[;:&?]d Plasma/
Plasma/Mass Spectrometric Method!® Mass Spectrometric Method™ 2 (YNA)
26 Total Suspended Particulate 1) Isokinetic Sarnpling, Gravimetric Method®™
2) Paired Train, Isokinetic Sampling, Gravimetric Metrodw
Sorral )
5 Beryllium...
27 Vanadium...
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5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled 10 Chromiurn (V1) 1) Waste Extraction, Colorimetric Method5!
Plasma Method518! 2) Alkaline Digestion, Colorimetric Method®!!
2) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method 517 Plasma Method*$4
3) Digestion, Inductively Coupled Plasma Method 18! 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method™ 41
Mass Spectrometric Method™"! 3) Digestion, Inductively Coupled Plasma Method™1%
6 Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method 418 Mass Spectrometric Method™™
2) Waste Extraction, Digestion, Inductively Coupled 12 Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!! Plasma Method"4¢!
3) Digestion, Inductively Coupled Plasma Method™8 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method™ 1"
Mass Spectrometric Method™7! 3) Digestion, Inductively Coupled Plasma Method™*¢
7 Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 1) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method™!?)
Method*28 13 2,4-0 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Soxhlet Extraction, Gas Chromatographic/ Extraction, Gas Chromatographic/Mass Spectrometric
Mass Spectrometric Method!'%%! Method %]
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®%9 Mass Spectrometric Method !
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method!41€) Mass Spectrometiic Method®29
2) Waste Extraction, Digestion, Inductively Coupled 14 DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma/Mass Spectrometric Method!%+) Extraction, Gas Chromatographic/Mass Spectrometric
3) Digestion, Inductively Coupled Plasma Method™¥ Method™®#!
4) Digestion, Inductively Coupled Plasma/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method”) Mass Spectrometric Method(%
9 Chrormium (IIl} 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method; Waste Extraction, Colorimetric Mass Spectrometric Method?%)
Method; Calcutation Method!" 41" 15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method; Waste Extraction, Method®#24!
Colorimetric Method; Calculation Method™ 61719 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Inductively Coupled Plasma Method; Mass Spectrometic Method!%2!
Alkaline Digestion, Colorimetric Method; Calculation 3) Autornated Soxhlet Extraction, Gas Chromatographic/
Method#16191 Mass Spectrometric Method!!1#8)
4) Digestion, Inductively Coupled Plasma/ 16 0ot 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Mass Spectrometric Method; Alkaline Digestion, Extraction, Gas Chromatographic/Mass Spectrometric
Colorimetric Method; Calculation Method”% Method(#29
b
10 Chromium (V... 2) Soxhlet...
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2) Soxhlet Extraction, Gas Chromatographic/ 22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atornic
Mass Spectrometric Method192) Absorption Spectrometric Method!#62%
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, C°Ld'\[/f£‘0’]’ Atomic
Mass Spectrometric Metho e ;;u;rescgncecsf:arometrwc N!ethod e ’
17 | Dieldrin 1) Waste Extraction, Separator){ Funnel Liquid-Liquid 5 pe;g:os‘:er:’ricide.t\:;%?;"f tomic Absorption
Extraction, Gas Chromatographic/Mass Spectrometric 4} Digestion, Cold-Vapor Atomic Fluorescence
Method921 Spectrometric Method®®
2) Soxhlet Extraction, Gas Chromatographic/ 5) Thermal Decormposition Amalgamation and
Mass Spectrometric Method! 2! Atomic Absorption Spectrometric Method®?!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 23 Methoxychlor 1) Waste Extraction, Separatory Funnel LiquicHLiquid Extraction,
Mass Spectrometric Method!2 Gas Chromatographic/Mass Spectrometric Method*9241
18 Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 2) Soxhlet Extraction, Gas Chromatographic /
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Mathod**4
Method924 3) Automated Soxhlet Extraction, Gas Chromatographic
2) Soxhlet Extraction, Gas Chromatographic/ 2 Mi /hass Spectroltnelric Method'# N .
Mass Spectrometric Methog 9% rex 1) Weste Bxtraction, Sepaatory Funnel qu‘d—quuld Extraction,
Gas Chromatographic/Mass Spectrometric Methoc#2!
3) Automated Soxhlet Extraction, Gas Chrornatagraphic/ 2) Soxhlet Extraction, Gas Chrornatographic /
Mass Spectrometric Method™4 Meass Spectrometric Method?92
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric /Mass Spectrometric Method!*29
Method!229 25 Moalybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic/ Plasma Method™#2¢!
Mass Spectrometric Method 2] 2) Waste Extraction, Digestion, Inductively Coupted
3) Automated Soxhlet Extraction, Gas Chromatographic/ PlasmWass Spea.rometﬂc Methog!31 -
Mass Spectrometric Metho izl 3) D!gestton, Induc\l}lely Coupled Plasma Method'"
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled :; Digestion, Induc_tlvely Ccu[elled Plasma/
16261 lass Spectrometric Method!
Plasma Method" 26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2) Waste Extraction, Digestion, Inductively Coupled Plasma Methog!t516)
Plasma/Mass Spectrometric Method™ ¢ 2) Waste Extraction, Digestion, Inductively Coupled
3) Digestion, Inductively Coupled Plasma Method™4 Plasma/Mass Spectrometric Method!417
4) Digestion, Inductively Coupled Plasma/ 3) Digestion, Inductively Coupled Plasma Method ™8
Mass Spectrometric Method17! 4) Digestion, Inductively Coupled Plasma/
21 Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid Mass Spectrometric Method™!”)
Extraction, Gas Chromatographic/Mass Spectrometric 27 | Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Method928 (PCBs) Extraction, Gas Chromatographic/Mass Spectrometric
2) Soxhlet Extraction, Gas Chromatographic/ - Aroclor 101 Method! %21
s Spectiometic l’.liethod“"‘if" - Aroclor 1221 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1232 Method!02!
3) Automated Soxhlet Extraction, Gas Chromatographic/ - Aroclor 1242 3) Automated Soxhlet Extraction, Gas Chromatographic
Meass Spectrometric Method™'*% m\bj - Aroclor 1248 Method1129
B - Aroclor 1254
- Aroclor 1260 ?(v‘f‘?l

22 Mercury...

- 2-Chlorobiphenyl...




11 Benzo(b)fluaranthene
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- 2-Chlorobiphenyl | 3t siver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma Method!+41
- 2,2"5-Trichlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,4'5-Trichlorobiphenyl Plasma/Mass Spectrometric Method617!
- 2,235 Tetrachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method?4!
- 2,2',5,5 Tetrachlorobiphenyl 4) Digestion, Inductively Coupled Plasma/
- 2,3'44 Tetrachlorobiphenyl Mass Spectrometric Method"”!
-2,2/3,4,5Pentachlorobiphenyl 32 | Thallium 1) Waste Extraction, Digestion, inductively Coupled
- 2,2/4,5,5-Pentachlorobiphenyl Plasma Method! 16
-2338,6P entadwlorobif;henyt 2) Waste Extraction, Digestion, Inductively Couplad
-2,2,54,8,5-Hexachlorobipheryl Plasma/Mass Spectrometric Method!617
- 2.2,34,5,5-Rexachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method!!6!
S22355 '6'. 4) Digestion, Inductively Coupled Plasma/
Hexa’chu':roh‘lphenyk Mass Spectrometric Method™"
-2,24455- 33 Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Hexachlorobiphenyl E N . .
xchlorob xtraction, Gas Chromatographic/Mass Spectrometric
-223344 5 Method 19281
Heptachlorobiphenyl
;F; ’3;4 erc}) 5|Ip enyl 2) Soxhlet Extraction, Gas Chromatographic/
o2 Mass Spectrometric Method!!*!
Heptachtorobiphenyl
22aaaEg 3) Automated Soxhlet Extraction, Gas Chromatographic/
16 12 2 S pEthﬂ e :1126]
Heptachtorobiphenyl Mass 5 metric Method
2245 5 6 34 Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
He’;)t’ac’hl’o’roléuiphenyl Plasma Method!4'4
023344556 2) Waste Extraction, Digestion, Inductively Caupled
Nonachlorobiphenyt Plasma/Mass Spectrometric Method!61)
28 | Pentachlorophencl 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Digestion, Inductively Coupled Plasma Method!™*d
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Inductively Co“[plfjd Plasma/
Methogt:#21 Mass Spectrometric Method!™!
2) Soxhlet Extraction, Gas Chromatographic/ 35 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
(1.6,16]
Mass Spectrometric Method 24! Plasma Method"¢
3) Autornated Saxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method®12 Plasma/Mass Spectrometric Methodlh1)
29 |pH Electrometric Method @2 3) Digestion, Inductively Coupled Plasma Method!™¢!
30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled 4 Digestion, Inductively Coupled Plasma/
Plasma Method616! Mass Spectrornetric Method!™+!
2) Waste Extraction, Digestion, Inductively Coupled §/ﬂ»{
Plasma/Mass Spectrometric Method!™41"
3) Digestion, Inductively Coupled Plasma Method!!!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!? M]
..
31 Silver...
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ama 11 Benzo(b)fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
ﬁwﬁl'uﬁ Acena mh:::u - 1) Soxhlet Extracti Gmc:’wt ric/ Mass Spectrometric ethod'
X! raction, m
P s ? 625 d“ri’ é]a ogrep) 2) Autorated Soxhlet Extraction, Gas Chromatographic/
Meass Spectrometric Methos ) ) Mass Spectrometric Method® %)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 12 Benzo(kifluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*?%) Mass Spectrometric Method!0%
2 | Acetone 1)Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"**) Mass Spectrometric Method! 12!
2) Equilibriurn Headspace, Gas Chromatographic/ 13 Benzoic acid 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!**! Mass Spectrometric Method 29
3 Aldrin 1) Soxhlet Extraction, Gas Chromatagraphic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Specirometric Method!!28 Mass Spectrometric Method®%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 14 Benzofa)pyrene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! ! Mass Spectrometric Method25
4 Anthracene 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated SOXh@ Extractiz?lrl\,zgas Chromatographic/
Mass ometric Method1%41 Mass Spectrometric Method'"
15 Benzorg,h,iperylene 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ ) 11026)
X 1126 Mass Spectrometric Method*
Mass Spectrometric Method 2) Autornated Soxhlet Extraction, Gas Chromatographic/
5 Antimony 1) Digestion, Inductively Coupled Plasma Method1¢! Mass Spectrometric Method™%
2) Digestion, Inductively Coup\gd Plasma/ 16 Beryllium 1) Digestion, inductively Coupled Plasma Method!™4!
Mass Spectrometric Method ™! 2) Digestion, Inductively Coupled Plasma/
6 Arseiic 1) Digestion, Inductively Coupled Plasma Method!™¢! Mass Spectrometric Method™")
2) Digestion, Inductively Coupled Ptasma/ 17 Bis(2-chloroethylether 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!? Mass Spectrometric Method*#
7 Atrazine 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automeated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 0 Meass Spectrometric Method"*?
2) Automated Soxhlet Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexyl)phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!125 Mass Spectrometric Method'%%!
8 Barlum 1) Digestion, Inductively Coupled Plasma Method !¢ 2) Atomated Soxhlet Ext(act\o‘r:,ZSas Chromatographic/
e . Mass Spectrometric Method™'#9
2) Digestion, Inductively Coupled Plasma/ . X
. 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method”! 525
" ) . Mass Spectrometric Method!>#)
9 Benzlalanthracene D et fm’ Gas Ch[:;ryatographrc/ 0 Bromoform Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method™™ Mass Spectrometric Method!2”
2) Automated Soxhlet Extraction, Gas Chromatographic/ 21 Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™*#! Mass Spectrometric Method!32%
10 Benzene Purge and Trap, Gas Chromatographic/ 22 Butyl Benzyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®# 3{\")/ Mass Spectrometric Method 0%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methogl!¢! .
Srred

23 Cadmium...
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23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™4! 36 | Chrysene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method"*?#!
Meass Spectrometric Method™!™ 2) Automated Soxhlet Extraction, Gas Chromatographic/
24 | Carbazole 1) Sovhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!1%8
Mass Spectrometiic Method?0%) 37 | Cyanide Extraction, Distillation, Colorimetric Methog™"2%!
2) Automated Soxhlet Extraction, Gas Chromiatographic/ 38 24D 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2 Meass Spectrometric Method"*!
25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!*# Mass Spectrometric Method(*?9
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 39 100D 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*%* Mass Spectrometric Method! %4
27 Chlordane 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometic Method®0%] Mass Spectrometric Method**?
2) Automated Soxhlet Extraction, Gas Chromatographic/ 40 | DDE 1) Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!+49 Mass Spectrometric Method"*#1
28 | p-Chloroaniline 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®02 Mass Spectrometric Method!™"?"
2) Automated Soxhlet Extraction, Gas Chromatographic/ 41 DoT 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®%9 Mass Spectrometric Mﬁh"dnvm]
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/ 2) Avtornated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method5?) Mass Spectrometric Method™!%!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 4z Dibenz(a,hanthracene 1) Soxhlet EXt'aCﬁf’"' Gas Ch{:ﬂozr;\atographir/
Mass Spectrometric Metho!!3?%) Mass Spectrometric Method' )
31 | Chloroform Purge and Trap, Gas Chromatographic/ 2 Autornated Scxhlet Extraduc(zr:,;as Chromatogrephic/
Mass Spectrometric Method!155 Mass Spectrometric Method™
32 2-Chlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ 43 Di-n-Butyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method?028 Mass Spectrometric Method 2!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %9 Mass Spectrometric Method®!?)
33 | Chromium 1) Digestion, Inductively Coupled Plasma Method!™1¢! 44 | L2Dichlorobenzene Purge and Trap, Gas Chroma[fsozgir]aphic/
2) Digestion, Inductively Coupled Plasma/ . Mass Spectrometric Method™ i
N 717, 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method " Mass Spectrometric Method!5%)
34 Chromium (i1 1) Digestion, Inductively Coupled Plasma Method; N ped N © .
. - . . . 46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Alkaline Digestion, Colorimetric Method; Calculation N (15,25)
Methodl816391 Mass Spectrometric Method™>
2) Digestion, Inductively Coupled Plasma/ a7 3,3-Dichlorobenzidine 1) Soxhlet Extraction, Gas Chromatographic/
3 IV %
Maslsg:S ettromel:ric‘ Meyth ;pALkal‘ne D‘a ti Mass Spectrometic Method "
g ods e wge{js%n‘,g. 2) Automated Soxhlet Extraction, Gas Chromatographic/
Colorimetric Method; Calculation Method™#17: Mass Spectrometric Method 1! %!
i i i i i 8,29
35 Chromium (V1) Alkaline Digestion, Colarimetric Method ?(ff; " L 1-Dichloroethane Purge and Trap, Gas Chiomatographic/
Mass Spectrometric Method!#%!
36 Chrysene... 49 1,2-Dichloroethane. ..
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49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ 63 Di-n-Octyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%% Mass Spectrometric Method!!024
50 1,1-Dichlorcethylene Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometiic Method!5?) Mass Spectrometric Method!1%
51 cis-1,2-Dichloroethylene Purge and Trap, G?s Chroma[:;:zgsr’aph\c/ 64 Endosulfan 1) Soxhlet Extraction, Gas Chromatographic/
52 | trane-1.2-Dichloroeth F;llass Spe ;t;omeg: hé:thOd touranhi Mass Spectrometric Method 0%
fans-L2Dichiametny erje M":f:::em?g'en,: Me;:‘;ﬂj:gap i/ 2) Autornated Soxhlet Extraction, Gas Chromatographic/
! ’ i 2126
53 2,4-Dichlorophenol 1) Soxhlet Extraction, Gas Chrormatographic/ X Mass Spectromefrnc Method .
Mass Spectrometric Method!02! 65 Endrin 1) Soxhlet Extraction, Gas Chromatographic/
i 1026)
2) Automated Soxhlet Extraction, Gas Chromatographic/ Meass Spectrometric Method
Mass Spectrometric Method!t21 2) Automated Soxhlet Extraction, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Meass Spectrometric Method!'#¢!
Mass Spectrometric Method!15?%) 66 Ethylbenzene Purge and Trap, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!5?%!
Meass Spectrometric Method*#% 67 | Fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Methog!'%9
Mass Spectrometric Method">*? 2) Automated Soxhlet Extraction, Gas Chromatographic/
57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method 2%
Mass Spectrometric Method!* 68 | Fluorene 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extradk[)‘rlv,zgas Chroratographic/ Mass Spectrometric Method!92%.
Mass Spectromefnc Method" ) 2) Autornated Soxhlet Exiraction, Gas Chromatographic/
58 Diethyl Phthalate 1) Soxhlet Fxtvamfm, Ga; C?xuczr;\atographxc/ Mass Spectrometric Methodi12!
Mass ometric Method i . &9 Heptachlor 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhtet Extraction, Gas Chromatographic/ 3 (1026
Mass Spectrometric Method®!?9 Meass Spectrometric Method ™
59 | 28 Dimethylphenol 1) Soxhlet Extraction, Gas Chiomatographic/ 2) Automated Soxhlet Edraction, Gas Chromatographic/
Mass Spectrometric Method0%! Mass Spectrometric Method12¢
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 70 | Heptachlor epoxide 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%) Mass Spectrometric Method**
60 2,8-Dinitrophenol 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Exdiraction, Gas Chromatographic/
Mass Spectrometric Method®*! Mass Spectrometric Method"?!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 7 Hexachlorobenzene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™ 2% #Mass Spectrometric Method!0%
61 2,4-Dinitrotoluene 1) Sowhlet Extraction, Gas Chromatographic/ 2) Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method* Mass Spectrometric Method!!!2¢!
2) Automated Soxhlet Exraction, Gas Chiomatographic/ 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Mathod'2 Mass Spectrometiic Method!52
62 2,6-Dinitrotoluene 1) Soxhlet Exhamf)n, Gas Chir&rgatographlc/ 73 n-Hexane 1) Purge and Trap, Gas Chromatographic/
Mass Spectrornetric Method ) Mass Spectrometric Method 525
2) Autornated Soxt M Extracn?lrl\,zgas Chromatographi 2) Equilibrium Headspace, Gas Chromatographic/)
Mass Spectrometric Method™" ? Mass Spectrometric Metho e 3 /Y‘}{

63 Di-n-Octyl Phthalate..,

73 n-Hexane...
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74 O-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
- Mass Spectrometric Method!"%9 . Mass Spectrometric Method!5%%]
2) Autornated Soxhiet Extraction, Gas Chromatographic/ 2) Equilibriurn Headspace, Gas Chromatographic/
Mass Spectrometric Method?!%% Mass Spectrometric Method*#”
75 -HCH 1) Soxhlet Extraction, Gas Chromatographic/ 85 Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 121 Mass Spectrometric Method!%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Autornated Scxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!*%9) Mass Spectrometric Method!!2%
76 f-HCH 1) Soshlet Extraction, Gas Chromatographic/ 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad1% Mass Spectrometric Method!*5#%)
2) Automated Soxhlet Extraction, Gas Chromatographic/ 87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!2#) Mass Spectrometric Method!*5?"
7 Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/ 88 2-methylphenct 1) Soxhlet Extraction, Gas Chromatographic/
Meass Spectrometric Method %% Mass Spectrometric Method"***
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 124! Mass Spectrometric Method11
78 Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/ 89 2-Methylnaphthalene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!924 Mass Spectrometric Metho!*!
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !4 Mass Spectrometric Method!*2¢
79 | Indeno(1,2,3cd)pyrene 1) Soxhlet Extraction, Gas Chromatographic/ 90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromag;:;gsraphic/
Mass S e Method®® Mass Spectrometric Method!*%!
2) Aut Soxhlet Extraction, Gas Chromatographic/ 91 Naphthalene 1) Soxhlet Exhadm Gas Churoozrﬁr;atographlc/
Mass Spectrometric Method'2! Mass Spectrometric Method ) ‘
80 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/ 2 Automated Soxhlet Emactlc[:lri\,zgas Chromatographic/
Mass Spectiometric Method®02! ) MaS-s Sp?ctmmetnc' Method™* e
2) Autormated Soxhlet Exraction, Gas Chromatographic/ 92 Nickel n ngest-lon, Indudeely Coupled Plasma Method'"
Mass Spectrometric Method!!1?! 3;:?:2:(2’;21?;?;1:5;%? Plasma/
8 Lead H D!gestron, Induct}!vety Coupled Plasma Method™'® 93 Nitrabenzene 1) Soxhlet Extraction, Gas Chromatographic/
2) Cigestion, Inductively Coupled Plasma/ y 110261
Mass Spectrometric Method!™'™ Mass Spectrometric Method
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™¢l 2 Automated Soxblet Extaction, Gas Chomatographic/
G - Mass Spectrometric Method!*%
2) Digestion, Induc'nvely Couﬁp‘lsld Plasma/ 94 N-Nitrosodiphenylamine 1) Soxhlet Extraction, Gas Chromatographic/
Masf Sp?ctrometnc Method™ Mass Spectrometric Method 024
s Mercury 1) Digestion, Cold~Vapo;JAtomic Absorption 2) Automated Soxhlet Extraction, Gas Chromatographic/
Spectrometric Method ™) Mass Spectrometric Method!%9
2 Thn?mal Dec?mposition, Amalgamation, and 95 | N-Nitrosodi-n-propylamine 1) Soxhlet Extraction, Gas Chromatographic/
Atomic Absorption Spectrophotometry?®! Mass Spectrometric Method 02
3) Digestion, Cold-Vapo'r Atomic Fluorescence 2) Automated Soxhlet Extraction, Gas Chromatographic/
Spectrometric Method™! Mass Spectrometric Methodlt? W’
84 Methanol... 96 Polychlorinated biphenyls (PCBs)
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96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/ 99 | Phenol 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometiic Method!'%%) Mass Spectrometric Method %24
- Aroclor 1016 2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Bxtraction, Gas Chrornatographic/
- Aroclor 1221 Mass Spectrometric Method!!#! Mass Spectrometric Method**?
- Aroclor 1232 100 | Pyrene 1) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1242 Mass Spectrometric Method“lm‘
- Aroclor 1248 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*'*9
- roclor 1254 101 | selenium 1) Digestion, Inductively Coupled Plasma Method
- Aroclor 1260 gestion, Inductively Coupled Plasma Methor
- 2:Chlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
. . Mass Spectrometric Method")
- 2.2.3,5-Tetrachlorobiphenyl 102 | Silver 1) Digestion, Inductively Coupled Plasma Method!™
- 25,5 Tetrachlorobiphenyl 2) Digestion, Inductively Coupled Plasma/
- 2,3'4,4Tetrachlorobiphenyl Mass Spectrometric Method1?
-2,2,3,4,5Pentachlorobiphenyl 103 Styrene Purge and Trap, Gas Chromatographic/
-2,2'4,5,5-Pentachlorobiphenyl Mass Spectrometric Method5%
- 2,33 4 6-Pentachlorobiphenyl 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
- 22,344’ 5-Hexachlorobiphenyl Mass Spectrometric Method!*%
-2.2,34,5,5"Hexachlorobiphenyl 105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
-2,23556- Mass Spectrometric Method!5%%
Hexachlorobiphenyl 106 | Toluene Purge and Trap, Gas Chromatographic/
-2,2,4,4'55- Mass Spectrometric Method!5%
Hexachlorobiphenyl 107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic/
-22,33,885 Mass Spectrometric Methad02?
Heptachlorobiphenyl 2) Automated Soxhlet Extraction, Gas Chromatographic/
S 2.230,0'55- Mass Spectrometric Method!#!
Heptachlorobiphenyl 108 | TPH (Cs-Co) Purge and Trap, Gas Chromatographic/
2,234,456 Mass Spectrometric Method(52%]
Heptachlorobiphenyl 109 | TPH (Coa- Cue) 1) Automate Butraction, Gas Chromatographic Method™?
2234556 2) Solvent Extraction, Gas Chromatographic Method %2
Heptachlorobiphenyl 3) Ultrasonic Extraction, Gas Chromatographic Method[’lj’
22374455 6 110 | TPH (Corg - Cas) 1) Automate Bxtraction, Gas Chromatographic Method!#
N 2) Solvent Extraction, Gas Chromatographic Method!222
Nonachlorobiphenyt : %) Ultrsonic Extraction, Gas Chromatographic Method 1
97 Pentachlarophenol 1) Soxhlet Extraction, Gas Chromatographic/ N " sep
N (1026) 111 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method Mass Spectrometric Method!5%
2) Autornated Saxhlet Extractpn, Gas Chromatographic/ 112 1,1,1-Trichlorcethane Purge and Trap, Gas Chromatographic/
Mass Spectrometic Method " * Mass Spectrometric Method5%%
98 Phenanthrene 1) Soxhlet Extraction, Gas Ch.romatographic/ 113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! %! Mass Spectrometric Method 52
2) Automated Soxhlet Extraction, Gas Chromatographic/ 114 | Trichloroethylene Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method!' w Mass Spectrometric Method 5% %{Ym

99 Phenol...

v

115 2,4,5-Trichlorophenol...




-0 -

it ey Wiamed
115 2,4,5-Trichlorophenol 1) Soxhiet Extraction, Gas Chromatographic/
Mass Spectrametric Method!023
2) Automated Soxhlet Extraction, Gas.Chromatographic/
Mass Spectrometric Method(2%
116 2,4,6-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%!
2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2

17 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!5%!
118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method!™¢!

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

119 Vinyl Acetate Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'5%!

120 | vinyl Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method3%%)

121 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®*!

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*5%%

123 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!5%*

124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!*%%)

125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!"! 3 /YT@)
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