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List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) | Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 27072020 27 Jul 20 26 Jul 22 -
Calibrator Particulate Matter < 10 um (PM,,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P800 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2500 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22HTT1 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Wind Speed/Wind Direction |WS/WD Met One 580/ X23725 Met One Instrument, Inc. 274/21 20 May 21 19 May 22 -
Instruments 034B / X21189
6 [Wind Speed/Wind Direction |WS/WD Met One 580 / X10448 Thai Meteorological Department 273/21 20 May 21 19 May 22 -
Instruments 034B / X10353
7 [Wind Speed/Wind Direction |WS/WD Met One 580 Thai Meteorological Department 272/21 20 May 21 19 May 22 -
Instruments X20003
8 [Wind Speed/Wind Direction |WS/WD Met One 580 / X23920 Thai Meteorological Department 217/21 14 Apr 21 13 Apr 22 -
Instruments 034B / X21191
9 [wind Speed/Wind Direction |WS/WD Met One 580 / X10447 Thai Meteorological Department 209/21 12 Apr 21 11 Apr 22 -
Instruments 034B / C2052
10 [Wind Speed/Wind Direction |WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 207/21 12 Apr 21 11 Apr 22 -
19040403
11 |Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 354/21 20 Jul 21 19 Jul 22 -
19040406
12 |Wind Speed/Wind Direction [WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 275/21 20 May 21 19 May 22 -
20040002
List of Instruments Certification for Air & Noise Quality Analysis
No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
13 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q21067110 22 Jul 21 21 Jul 22 -
Acceleration Level UM11229
14 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q21066572 21 Jut 21 20 Jul 22 -
Acceleration Level UM11230
15 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q21067112 22 Jul 21 21 Jul 22 -
Acceleration Level UM11355
16 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 21-ACT-326 24 Aug 21 23 Aug 22 -
(Acoustic Calibrator) 107224 Co.,Ltd.
17 |Sound Level Meter LAeq 2 her Lo Larson Davis LxT2 Sithiporn Associates Co., Ltd ACL22081 25 Jan 22 24 Jan 23 -
0005286
18 |Sound Level Meter Ly 24 1m0 Lmax Larson Davis LxT2 Innovative Instrument 22-ACT-034 21 Jan 22 20 Jan 23 -
0005394 Co.Ltd.
19 [Sound Level Meter Lpeq 20 v Lemax Larson Davis LxT2 Innovative Instrument 22-ACT-105 11 Feb 22 10 Feb 23 -
0005396 Co.,Ltd.
20 |Sound Level Meter Lpeq 20 e Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 23 -
0005398 Co.Ltd.
21 |Sound Level Meter LAeq 2 her L Larson Davis LxT2 Innovative Instrument 22-ACT-036 21 Jan 22 20 Jan 23 -
0005400 Co.Ltd.
22 [Sound Level Meter Lyeq 24 h Limax Larson Davis LxT2 Innovative Instrument 22-ACT-103 11 Feb 22 10 Feb 23 -
0005402 Co.Ltd.
23 |Sound Level Meter Lpeq 20 e Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-101 11 Feb 22 10 Feb 23 -
0005405 Co.Ltd.
24 |1Sound Level Meter Lpeq 20 e Lmax Larson Davis LxT2 Innovative Instrument 22-ACT-037 21 Jan 22 20 Jan 23 -

0005407

Co. Ltd.




List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH1137 2Sep 21 1 Sep 22 -
HAOA0020 (Thailand-Japan)




TISCH ¢

Environment

RECALIBRATION
DUE DATE:

July 27, 2021

al

Calibration Certification Information
Cal. Date:  July 27, 2020 Rootsmater 5/N: 438320 Ta: 298 K
Operator:  lim Tisch Pa: 7453 mm Hg
Calibration Model #:  TE-50254 Calibrator 5/N: 3383
Vel. lnit | Vel. Final Aval, ATime Ap AH
Run [m3) {m3) {ma3) {min) {mim Hg) {in H2O)
i 1 2 1 14020/ 3.2 2.00
2 3 d 1 1.0000| 6.3 4.00
3 5 B 1 0.8920 7.8 5.00
4 7 2] 1 08430 a7 550
B ] 10)| 1] 07010 12.7 B.00
Data Tabulation
Pa Tatd
wstd ad | A\ Pe :I a ) Qa ﬂ‘H[: Ta"fpa)
{m3) {x-axis) [y-axis) Va {x-anis) [y-axis)
0.9817 0.7002 1.4042 0.9957] 0.7102 0.8919
0.9776 0.9776 1.9859 0.9916] 0.9916] 1.2613
0.9757 1.0938 2.2203 0.98596 1.1054] 1.4101
0.9745 1.1560 2.3286 0.9884 1.1725 1.4790)
09692 1.3826 28084 0.9831 1.4024 1.7837)
m= 2.04993 m= 1.28353
QsTD b= -0.02762 QA b= -0.01754
r= 0.99985 r= 0.99985
Calculations
Vstd=[AVol|[Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol({Pa-aP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tetd =
Qstd= 1rm(( i!H[: o :]( = Da) Qa= Hrrc((JﬁH( Taﬂ’a)) -b)

[ Standard Conditions |

Tstd:[  298.15 =y

RECALIBRATION

Pstd: | 760 mm Hg

Key

US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading (mm HgJ

Ta: actual absolute temperature K]

'a: actual barometric pressure {mm Hg)

b: intercept

m: slope

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

wwa tisch-env.com

onaidhiATTRTs10

FAN: (5132673009

Certificate of Calibration

Equipment U-Tube Manomeater
Manufacturer: Dweyar

Model : 1221-36-W/M
Serial No.: -

1D No.: UAE.EFM.022/2560

Condition As-Recelved: Used ltem

Received Date: 03 March 2022
Calibration Date: 12 March 2022
Reference: 2203-0131WSC
Ambient Temperature: | 23 % 2 } °C
Relative Humidity: (0215 ) %

Atmospheric Pressure: 10410 mbar

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL, (=2717-3000-24 FAX, (-2719-8484

Certificate No. : 22PB00

Page: 1of 2

This cerlificate may not be reproduced other than in full,
excepl with the prior written approval of the head of
Corporate Services 3: Equipmeni Calibration and Testing Services,

Submitted by: United Analyst and Enginaering Consultant Co.,Ltd.

B1 Soi Udomsuk 41, Sukhumvil Read, Bangehak,

Phrakhanong, Bangkok 10260

The calibration was conductad by direct comparison method against Pressure Measuring Insiruments

Standard according 1o in-house calibration procedure CP-PD4, using * DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 0312014 " as a guidalines.

i 1
1.Reference standards instuments :

Instrument

1) Pressure Calibrator

Modsl . SerialNo,  CertificateNo.  DueDate
PC106P 1188 MP-0110-21 0B Auwg 2022

2.This result of calibration was made on requested at the poini specified by cusiomer,

3.Scale and conversion factor is 1 kPa = 4.0146283 inHzO

4.This instrument was used clean air as prassure media.

5.This instrument was calibrated by applied pressure fo high-port (=) side and low-port (<) side cpen o aimespheric pressure.

&.This Instrument was installed in verfical crientation and top of tha pressura port was used as the reference level,

T.The certificate |s valid only to the tem calibrated on date and place of calibration.

8.This Certification is traceable to the Inlernational System of Unit maintained at:-

Mational Institute of Matrology Thailand (NIMT)

Calibrated by :
Issue Date -

Suwit Aussames
14 March 2022

Approved Signatory :

Alzpel P

[ ]Phalinee Prabpaipal
[ ]Swa Suwannassi

L/fﬁ.ltapol Panurach

LenanslumuA

B 02682413




CertNo.: 22P800

Page: 2 of 2
Resul i ign:- it Range : 0 inH,O to 36 inH,0
F 1= Measurement Scale Interval : 0.1 inH;O{ The Fifth Estimate )

Increasing Pressure

UUC indication

Applied Pressure  High-port side  Low-port side AP Errar
{inH0) (inHz0) (inH0) {inH30) {inHyO
0.00 0.00 0.00 0.00 0.00
2.00 1.00 ~1.00 2.00 0.00
4,00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 B.00 0.00
10.00 5.00 -5.02 10.02 0.02
12.00 B.00 -6.02 12.02 0.02
14.00 7.00 -7.04 14.04 0.04
16.00 8.00 -B.04 16.04 0.04
18.00 .00 -804 18.04 0.04
20.00 10.00 -10.04 20.04 0.04
22.00 11.00 =11.02 22.02 0.02
24,00 12.00 -12.02 24.02 0.02
26.00 13.00 -13.02 26.02 0.02
28.00 14.00 -14.04 28.04 0.04
30.00 15.00 -15.04 30.04 0.04
32,00 16.00 ~16.04 32.04 0.04
2400 16.98 -17.06 34.04 0.04
35.80 17.98 -18.00 35.98 0.18

The uncertainty of measurement was £ 0.11 inH,0
TUUGC = Unit Under Calibration
* AP = High-porl side - Low-port side
The reported uncerainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of cenfidence of approximately 85 %.

-olio-

Witepal P.
lenanslunIuAy
a 1099526

i,
s
TECHNOLOGY PROMOTION ASSOCIATION [THAILAND-JAPAN) Gt
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = &
$3404 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 Eﬁf

TEL, 0-2717-3000-24 FAX. 0-2719-9484 WEC-TISHTIS1TO2E
CALIMRATION 098

Certiﬁcﬂte ﬂf Cﬂlihrﬂtiﬂﬂ Certificate No. : 21P2500
Page: 10f2

Equlpment : Anaroid Baromater
e Barigo This narh.dle:ma may not ba reproduced other than in full,
eucepl with the prios written approval of the head of
Madel : = Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: =
ID No.: LIAE ANV, 12312550

Condition As-Received: Usad [lem

Received Date: 20 July 2021
Callbration Date: 21 July 2021
Reference: 2107-D5T0WSC Submitted by: United Analyst and Engineering Consultant Co. Lid.

Ambient Temperature: (23 £ 2 ) °C
(B0 L 151 % 81 Soi Udomsuk 41, Sukhumvil Road, Bangchak,

Phrakhanong, Bangkok 10260

Ralative Humidity:
Atmospheric Pressura: 1008 mbar
Procedure used: The calipration was conducled by direct comparison method against Pressure Measuring Insiruments

Standard according to in-housa calibration procedure CP-P10, using ® DKD-R 8-1 ; Calibration of Pressure
Gauges, Edition 032014 * as a guidelines.

Condition of this result of calibration

1 Reference standards instuments :

Ingtrument Model Serial No, Certificate No. Due Date
1) Standard Baromater DPI142 1422505048 MP-0053-21 08 Apr 2022

2 This instrument was installed in vertical orientation and center of the dial was used as the reference level
3.This result of calibration was made on requested at the point spacified by customer.
4.This instrument was used clean air as pressure medsa,
5.The certificate is valid only to the iter calibrated on date and place of calibration.
B.This Ceriification is fraceable to the Intermational System of Unit maintained at-
-Mational Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : Ailepel B
Issue Date : 22 July 2021 [ ] Phalinea Prabpaigal

[ 1 Sura Suwannasri

pﬁnapol Panurach

enanslunIuay
B 0264463




Range : 860 hPa to 1030 hi'a

Absolute gt Scale Interval : 1 hPa{ The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) B56.36 | ©58.61 | 879,40 | 900,51 | 1000.62 | 1070.72 | 1020.76 | 1031.18
ULUIC* Indication (hPa) 9600 | 8700 | 9800 | 9900 | 10000 | 1010.0 | 1020.0 | 1030.0
Emor (hPa) 3,64 1.39 0.60 -0.51 -0.62 0,72 -0.78 -1.18
Decreasing Fressura

Applied Pressure (hPa) 1031,28 | 1020.72 | 1010.67 | 1000.58 | 990.42 | 979.33 | 068.54 | 956.28
ULIC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | §80.0 8B0.0 | 970.0 8600
Ervor (hPa) -1.28 072 -0.87 -0.58 .42 0.87 .48 am

Thie uncenainly of measurement was £ 0,30 hPa
* UUGC = Unit Under Calibration

The reported uncerainty of measurament wes based on a standard uncertalnty multiplied
by & coverage factor k = 2, providing a level of confidence of approximalely 95 %,

-00o-

Cert.No.: 21P2500
Page: 2 of 2

' Alfnpe| P.
wnaslusUR

a 1062244

AT,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S0
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES m FENEA
53404 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 Hig::;‘:“:‘ 5
TEL, 0:2717-3000:24 FAX, (-2719-8484 it NEC-TISKTISTOZE
CALIBRATION f038

Certificate No. : 22H7TT1
Page: 1of 2

Certificate of Calibration

Equipment : Dial Tharmo-Hygrometer
Manufacturer: Barigo This cartificate may not be raproduced other than in full,
excepl with the prior written approval of the head of
Model : = Comporate Sarvices 3 Equipment Calibration and Testing Services.
Serlal No.:
1D Me.: UAE.ANV. 0032548

Condition As-Recelved: Used ltem

Received Date: 30 March 2022
Calibration Date: 01 April 2022
to 05 April 2022
Reference: 2203-1124WSC Submitted by: United Analyst and Engineering Consultant Co.,Lid.

Ambilent Temperature: {25 £ 3 ) °C

(50 +20)% B1 Sol Udomseuk 41, Sukhumvit Road, Bangchak,

Phrakhancng, Bangkok 10260

Relative Humidity:

Procedure used: Calibration were conducted wsing in-house calibration procedure CP-HOZ according to comparison
with standard chilled mirree sensor for humidity measurement function and comparison with standard
temperatura probe for temparature measuremant function into humidity / temparature chamber.

Condition of this result of calibration

1.Reference standards Instuments ;

Instrument Maodel Saerjal No, Certificate No. Due Date
1} Standard Chilled Mirmar Hygrometer Sensor Dew Prima I 31883 19714 17 Sap 2022
2) Standard Humid|ty/Temperature Meter 400 10203027 TH-0063-21 01 Jul 2022

2.The certificate is walid only to the itemn calibrated on date and place of calibration.

3.This Carification is tracaabla to the International System of Unit maintained at:-
-Mational Institute of Standards and Technology (NIST) , The United States of America
-National Instilute of Metrology Thaitand (NIMT)

ﬁ%m..-f
Approved Signatory :

1 | Chakrit Waewanjua
| | Pomthippa Tameyakul

Calibrated by :  Somchai Dumwor
Issue Date : 08 April 2022

[ ]Viporn Tantiyawutti

enanslumuny
B 0285423




Cert. No.: 22HTT1

Result of Calibration:- Without Adjustment

Function: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
°C) [%R.H.) (%RH.) (%R.H.) [£%RH.)
25.0 40.1 42 14 1.6
250 60.0 61 1.0 1.8
250 B0.0 78 2.0 2.0

Result of Calibration:- Withaut Adjustmant

Function: Temperature measurement,
Standard uuc* Uncertainty
Temperature Reading Error of Measurement

("G (") {*C) (£°C)
2002 200 -0.02 o2
2098 30.0 0.02 072
35.02 350 0.02 o2
4003 40.0 -0.03 0.72

UuC" : Unit Under Calibration
The reported uncertainty of measuremant was base an standard uncerainty multiplied
by coverage facior k = 2.00, providing confidence level approximately 85%.

-ola-

wnasly

Page.: 2 of 2

ik

AIUAA
a 1104141

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 May, 2021 Certification No. 274/21

Page : | of 2
Objact - Wealher Station
Manufacturer : Mat One Instruments
Made MNo. s Data Logger 580 ‘Wind Sensor 0348
Mfg Code £ Data Logger X23725 Wind Sensor X21189
Customer : United Analyst and Engineering Consultant Co. Ltd.

B1 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260,

Calibration Condition : Temperature 25.1 °C  Barometric Prassure 1009.2 hPa

WATIOMAL STANDARD WIND TUNMEL : Thermal Anemometer 642 S/N 91663
: HOOK GAGE MO 1425 : Wind Aloft Plotting Board
M.LS.T. Test Reference Number 731/241460

Modal DA-G50-3TV {sansor TR-30AH)

: Ultrasonic Anemometer
Sarial Number 110730029 (sensor 120628586)

JAPAN QUALITY ASSURANCE ORG

Calibrated by :
Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260  Tel. 081-454-2804,0-2399-0469

Calibration Certificate

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

lssued by : Calibration & Test Section : Mealeorological Instruments Bureau

The Result of Calibration Datc of Issue 20 May, 2021 Certification No. 273/21
Certification No. 274/21 Page : 1 of 2
20 May, 2021 Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER Object : Wagiher Sistion
Ultrusonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
msec inches | inches | hPa mser misee Manufacturer : Met One Instrumants
0D = * - 1.0 0.00
302 . - - 0 0.02 Mode No. g Data Logger 580 Wind Sensor 0348
5.00 - o - 5.0 0,00
7.00 : - = 70 0.00 Mfg Code  : DateLogger  X10448 Wind Sensor X10353
9.02 = - - 9.0 0.02
11.01 = v = 1.0 0.0l Customer £ United Analyst and Engineering Consultant Co,,Ltd,
13.01 = - - 13.0 0.01 81 Soi Udomsuk 41, Sukhumvit Road,
15.01 - - = 16.0 -0.99 Bangchak, Prakanong, Bangkok 10260.
17.02 * » - 18.0 -0.98
20,02 - . - 210 -0.98 Calibration Condition : Temperature 251 °C  Barometric Pressure 10086 hPa
Wind Aloft Plotting Board. NATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer 842 S/N 91563
US.DEPARTMENT OF COMMERCE WEATHER BUREAU T HOOK GAGE NO 1425 : Wind Aloft Plotting Board
WIND DIRETION TESTED WIND DIRECTION N.I.5.T. Test Reference Number 731/241460
0 g : Ultrasonic Anemamater Model DA-B50-3TV {sensor TR-D0AH)
90 90 Serial Number 110730028 (sensor 120629586)
180 ~ T JAPAN QUALITY ASSURANCE ORGANIZATION
5‘\ vl
a0 Ay, =
m?%:‘ b \»’G- Qﬂ}?ﬁ-—-i" 73
< 7 N

0
T\
R
u&"l‘e:ﬁ,ﬁmi e

~

Calibrated by : ]'\IQ')]GWP:‘\

edu Mr, Watcharapal Subwat

Calibrated by : H;\ﬂ'm-?é\.

Mr. Watcharapol Subwat Me

Mechanical Engineer Mechanical Engineer




Calibrated by : “Qh\u:[ﬂk

THAI METEOROLOGICAL DEPARTMENT

4383 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 273/21

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-1804,0-2399-0469

Calibration Certificate

20 May, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1423 TESTED ANEMOMETER
Ultrasonie Anemometer | Pressure | Vacumm | Pressure Velocily Correction
m/sec inghes | inches hPa nusEc misee
1.00 = * - 1.0 0.00
302 - = = 3.0 0.02
.00 = = = 5.0 0.00
7.00 - - A 7.0 .00
9.02 - = = 9.0 0.02
1101 = - = 110 0.01
13.00 E x = 13.0 0.01
15.01 = = = 150 0.01
17.02 - = = 17.0 0.02
20,02 & — - 20.0 0.02

Wind Aloft Plotting Board,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

Mr. Watcharapol Subwat

Mechanical Engineer

Issued by : Calibration & Test Section : Metaorclogical Instruments Bureau

Date of Issue 20 May, 2021 Certification No. 272421
Page : | of 2

Object Weather Station

Manufacturer : Met One Instruments

Moda No. Data Logger 580 Wind Sensor 0348

Mg Code Diata Logger X20003 Wind Sensor H21187

Custormer United Analyst and Engineering Consultant Co. Ltd,

Calibration Condition :

81 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.

Temperature 251 °C  Barometric Pressure 10096 hPa

MATIONAL STANDARD WIND TUNNEL : Thermal Anemomeler 642 SN 91563

: HOOK GAGE MO 1425 : Wind Aloft Plotting Board

M.L8.T. Test Reference Number 731/241460

: Ultrasanic Anemometer Model DA-G50-3TV {sensor TR-BDAH)

Sarial Number 110730029 (sensor 120628586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibsrated by : H@o L Siged
Mr. Watcharapol Subwat MZP'L; romsut

Mechanical Engineer

= —
AL
TN “

&£

#




Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-04689

The Result of Calibration

Certification No, 27221

20 May, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Yacumm | Fressure Velocity Correction
misee inches | inches kPa mugec misee
1.00 . 5 o 0.9 010
3oz ¥ t . 29 012
5.00 i k E 49 010
7.00 — = E 7.2 -0.20
o.02 = = = B2 018
1.0 » + - 1.1 -0.09
13.00 ¥ 2 = 13.1 0,09
15.01 = = - 15.1 -0.0%
17.02 5 - ¥ 17.0 0oz
20.02 g = - 200 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 ]
90 9
180
270

qur:kmfa(\

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Saction : Mateorological Instruments Bureau

Date of Issue 14 Apnl, 2021 Cemification No. 217721

Page - | of 2
Object 5 Weather Station
Manufacturer Met Cne Instruments
Mode MNe. E Drata Logger 580 Wind Sensor 034B
Mig Code Data Logger X230920 Wind Sensor X211
Customer : United Analyst and Engineering Consultant Co. Lid.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometic Pressure 1012.6 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 842 5/N 91563
: HOOK GAGE MO 1425 : Wind Alofi Plotling Board

N.L.S.T. Test Reference Mumber 731/241460

: Ultrasonic Anemomeler Modal DA-650-3TV [sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : ‘I\lf;}ﬁrufak Siggled :

Mr. Watcharapol Subwat My _Pisood Rromsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 217/21

14 April, 2021 Page : 2 of 2
Standard HOODK GAGE NO, 1423 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vocumm | Pressure Velocity Correction
misec inches | inches hPa hiEee fgec
1.00 ; 5 = 1.0 000
3.02 - : - 3.0 0.0z
5.00 = - - 5.0 0.00
7.00 - . - 7.0 0.00
9.02 " - - 9.0 0.02
11.01 & = " 1.0 0.01
13.01 = s = 13.0 0.01
15.00 - . - 15.0 0.
17.02 = " = 17.0 002
20,02 - = ;. 20,0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETIOM TESTED WIND DIRECTION
0 a
B0 a0
180
270

Calibrated by : N{vﬁmmrpok,

Mr. Waicharapol Subwat

Mechanical Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorclogical Instruments Bureau

Date of Issue 12 April, 2021 Certification No. 209/21
Page : 1 of 2

Object 4 Weather Station

Manufacturer : Met Cne Instruments

Mode Mo, 7 Data Logger 580 Wind Sensor 0348

Ifg Code - Data Logger X10447 Wind Sensor C2052

Customer ] United Analyst and Engineering Consultant Co.,Ltd.

81 Boi Udomsuk 41, Sukhumvit Road,
Bangchak, Prakanong, Bangkok 10260,

Calibration Condition ; Temperature 251 °C  Baromelric Pressure 10145 hPa

NATIONAL STANDARD WIND TUNNEL  : Thermal Anemomelar 542 SN 0156%
: HOOK GAGE ND 1425  Wind Aloft Plotting Board
M.LST. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-B50-3TV {sensor TR-80AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theodor Friedrich ; Dry No.8390/94 Wet Mo, 838994

: Thermoschneider No.9188  © lesto, :as?ﬁw
STANDARD BHHOMI:_FER : Digital E-&m fer Dpisala Type PTB220 A p&ﬁ’m

L}

ugﬁ%l:natpryl - 'i

Calibrated by : ﬂd?y
Mr. Wateharapol Suhwal Mri Pisood Promsut

Mechanical Engineer

A




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 81-454-2804,0-2399-0469

The Result of Calibration

Centification No. 209/21

12 April, 2021 Page : 2 of 2
Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasanic Anemometer | Pressure | Vacumm | Pressure Veloeity Caorrection
misec inehes | inches hia misee misee
1.00 = - = 1.0 00
3.02 - 4 - 3.0 002
5.00 - = . 5.0 0.00
7.00 " = + 7.0 0.00
9.02 # - e .0 0.02
101 = - = 1.0 001
13.01 . # . 13.0 0.m
15.01 - = “ 15.0 0.01
17.02 & - . 17.0 0.02
20.02 - - - 200 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 i)
a0 a2
180
270

Calibrated by : HQML

Mr, Watcharapol Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Metecrological Instruments Bureau

Date of Issue 12 April, 2021 Certification No. 207721
Page : 1 of 7
o e
Otject ; wirnaflensainenlnunem
Manufacturer LSl
Type : Dato Loggar E-LOG 3068  wind speed and wind direction DNA 827
Thermoigrometers DMABTS Barometer DCA 801
Mfg Code x Dalo Logger 19040403 wind speed and wind diraction 19050233
Tharmalgrometers 19050004 Baromeler 18040191
Custamer ; United Analyst and Engineering Consultant Co, Ltd.
81 Scl Udomsuk 41, Sukhumvit Road,
Bangehak, Prakanong, Bangkok 10260
Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1014.1 hPa

NATIONAL STANDARD WIND TUMNEL : Thermal Anemometer 642 S/N 91583
r HOOK GAGE NO 1425 Wind Aloft Plotting Board
N.L.S.T. Test Refersnce Number 731/241460
- Ultrasonic Anemometer Model DA-BS0-3TV {sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGAMNIZATION
: Theadar Friedrich @ Dry Mo.B390/94 Wel No. 8389/94

STANDARD THERMOMETER
; testo, teslo 645 Senal Mo. 02848057 : Thermoschneider No.9 188
STANDARD BAROMETER : Digital Baromeler Vaisal s, PLE
gl Baromeler \.fai?é?

Calibrated by : Hﬁmngrrk mgén:
Mr. Watcharapol Subwat Mr M r;asul

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT Calibration Certificate

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-1399-0469

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

The Result of Calibration Date of Issue 20 July, 2021 Certification No. 354/21
Wind Speed And Wind Direction Certification No, 20721 Page : 1 of 7
12 April, 2021 Model DNAE2T SN 19050233 Page : 2 of 7
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER Object z m@mﬁanwﬁnmﬁw‘mm
Ultrasonic Anemometer | Pressure | Wacumm| Pressure Veloelty Correction
misee i | hPa Tlee misec Manufacturer : LS!
1.00 = & = 1.0 0.00
3.02 i o & 2.8 022 Type : Dalo Logger E-LOG 305  wind speed and wind direction  DMA 827
5.00 & i = 45 0.50 Thermegrometers DMABTS Barometer DOA 801
7.04 > fi : 68 0.24 Mig Code Dalo Logger 19040406  wind speed and wind direction 13020214
0.02 a = 3 8.5 0.52 Thermoigrometers 19050007 Barometer 19040180
11.02 + = a 10.8 0.22 Customer ; United Analyst and Engingering Consultant Co., Lid.
13.01 i = - 12% 0.51 81 Soi Udomsuk 41, Sukhumvit Road,
15.01 & = - 14.8 021 Bangchak, Prakanong, Bangkok 10260,
17.02 . - E 16.5 0.52 Calibration Condition : Temperature 251 °C Barometric Pressure 1007.8 hPa
20,02 . . . 19.8 0.22

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 SiN 91563

Wind Aloft Plotting Board. : HODK GAGE NO 1425 : Wind Alofl Plotting Beard

US.DEPARTMENT OF COMMERCE WEATHER BUREAL M.LS.T. Test Reference Mumber 731/241460

WIND DIRETION TESTED WIND DIRECTION . Ultrasonic Anemometer Model DA-B50-3TV [sansor TR-80AH)
0 0 Sarial Number 110730029 (sensor 120628586)
a0 90 JAPAN QUALITY ASSURANCE ORGANIZATION
180 STANDARD THERMOMETER : Theodor Friedrich @ Dry No.8390/84 Wet No. 8385/84
270 lesto, tesio B4S5 Serial Mo, 02B4B05T : Thermoschneider No 918

STANDARD BAROMETER - Digital Barometer Vaisala Aypy I QU015
Calibrated by : E\bhmcr,k ; '..D;z@sammeier Vaisg
Mr, Watcharapol Subwat Calibrated by : Nﬁ‘u‘qa?ol*r S%Wd ¥

Miechasiiial Eaigitin Mr. Watcharapol Subwat I‘{EE—I-"i

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Wind Speed And Winel Direction Certification No. 354/2]
20 July, 2021 Model DNAEZ| SN Te0E0E 14 Page : 2 of 7
Standard HOOK GAGE N0, 1425 TESTED ANEMOMETER
Ultrasonic Ansmometer | Pressure | Vacumm | Pressure Veloeity Correction
misee inches | inches ko misee misee
106 o & = 0.9 010
3.02 E - - 27 0.32
5.00 . - . 49 0.0
7.04 3 . = 6.7 0.34
9.02 = o = 8.9 L8 ]
1.02 = % = 10.7 0.32
13.01 = = = 13.0 0.0
15.01 = = = 14.7 031
17.02 = = = 17.0 002
20.02 5 . [ 19.7 0.32

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAL

WIND DIRETION TESTED WIND DIRECTION
0 0
B0 an
180
270

Calibrated by : i"bj: = i}‘g =

Mr. Watcharapol Subwat

Mechanical Engineer

Date of Issue 20 May, 2021 Certification No. 275721
Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer . LSl
Type : Dalo Logger E-LOG 305  wind speed and wind direction DA 821
Serial No. Dala Logger 20040002 wind speed and wind direction 20040182
ID No. : Mo.2/20
Customer United Analyst and Engineering Cansultant Co. Ltd.

81 Sol Udomsuk 41, Sukhumvil Road,

Bangchak, Prakanong, Bangkok 10260,

Calibration Cendition : Temperature 251 °¢  Barometric Pressure 1008.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 SN 81563
: HOOK GAGE NO 1425 Pilot Tube Theedor Friedrichs Type 0B00.0000 senal 9023
M.I.5.T. Test Reference Mumber 731/241460
¢ Ultrasonic Anemomater Model DA-B50-3TV {sensor TR-80AH)

Serial Number 110730029 (sen 520586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by Hﬁh““cf‘:k Sign

Mr, Watcharapol Subwat Mr. msut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No, 27521

20 May, 2021

Page : 2

of 2

CLC

Accraditnd
OEG STean

Standard HOOK GAGE NO, 1423 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction

misee inches | inches lil*a misee misee
1.00 = = 1.0 0.00
3.02 " 9 0.12
5.00 - 44 0.50
7.04 , 6.9 014
9.02 * * 85 0.52
11.01 = = 10.9 011l
13.01 * - 12.6 041
15.01 T = 14.9 0.11
17.02 - ¥ 16.6 0.42
20,02 - e 19.9 012

CALIBRATION LABORATORY Co.,LTD.

H10=11,14, 55 Soi Prased Manukil 23 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 10230
Tel, 02:578-0353-4 Fax: 02-578-2672  wewcaklsboralorycom  E-mall salefical-aboratory.com

AR R vV Bed
ACERMERITED

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : T21A2601/721A3301
SERIAL NO. : UMI11229/UM11229
CLID. NO. : 251701314
JOB CONTROL NO. i 210719067110
CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

#1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 1% July 2021 DATE OF ISSUED : 22 July 2021

Report of calibratien streening must not be taken in part. Exeept complete, Without the approval of the Calibwatien Laharatery Co., Led.

Wind Aloft Plotting Board,

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

a
o0
180
270

0

a0

Calibrated by : N&]‘ﬂhﬂf’“(-

Mr, Watcharapal Subwat

Mechanical Engineer

Calibrated By : Chanwit Chongtham

Calibration Enginecr

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
22 July 2021

This Calibratien Certificate documents the traceability i national standards, which realize the units of measurement according to

the International System af Units [ 51 )

Certificate No. Q21067110
F3-011-04/01-12 poge 1 of 4

wonanslumURuE:
@

Poiccalibration




CALIBRATION LABORATORY CO.,LTD. &

IM0-11,4, 55 Sol Prasart Manuks 28 Yaek 4, Prasert Manukit Rd.. Ladphran, Bangkok 10230
Tel, 02-578-0353-4 Fax: 02-578-2672  wawcablsbordlorycom  E-mai saleflical-laboraion com

CLC

Accrediied
IS0/IEC LT0RE

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE T21A2601/721A3301
SERIAL NO. UMI11229/UM11229
DATE OF CALIBRATION 20 July 2021

ENVIRONMENT CONDITIONS :

Temperature : @mtnc Relative Humidity : (55X 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 sccording to IS0 16063-21 as calibration guideline,
The calibration was performed by wsing Digital Multimeter, High Resolution Programmable Timer/Counter, Accelerometer

and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

I, Digital Multimeser, Wavetck Model 1281 S/N. 29320,

2. High Resolution Programmable TimerCounter, Philips Model PMGGE0OB SN, SMG07101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8303, 2525 SN, 397018, 2434988,

TRACEABILITY :

1. The measurements are traceable to Intemational Systerm of Units (ST), through Acronautical Radio of Thaikand Lid,
Centificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable 1o Intemational System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificaie No. 07-0002/21, Due Date (4 January 2022,

1. The measurements are traceable to Intemational System of Units (S1), through National Instite of Metrology (Thailand)

Certificate No. AV-0047-20, Due Date 05 November 2021,

UNCERTAINTY :
The reparted expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

by the coverage factor k= 2,00 which for a noral distribution corresponds to a coverage probability of approximately 95 %

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q21067110
F3-011-04/01-12 page 2 of 4

lenanslumuay

pclcgalibeation

CALIBRATION LABORATORY Co0.,LTD.

210-11,14.55 Soi Praserd Manukil 29 Yaek 4, Prasert Manuidl Rd., Ladphrac, Bangkak 10230
Tel 02-578-03534 Fax: 02-578-2672  www.aklaborsdory.com  E-maltsalefical-laboratory.com

CLC

Asoredited
INO/EC ¥TOSn

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

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) { frequency ) e (g} (g) (g) E(%ofrdg)
03 50 Hz 0300 0.304 -(L004 1.9
04 50 Hz 0400 0407 0007 1.9
05 50 Hz peak 0506 0510 0010 1.3
6 50 Hz 0600 0613 -0.013 1.3
0.7 50 Hz 0.700 0717 -0.017 1.3
0.3 100 Hz 0.300 0.300 0.000 1.9
0.4 100 Hz 0.400 0,401 -0.001 1.9
0.5 100 Hz peak 0.500 0.502 -0.002 1.3
0.6 100 He 0.600 0602 =0.002 |
0.7 100 He 0.700 (704 -0.004 1.3
1. YELOCITY RESULT
Test point = STD Reading | DUC Reading Correction Uncertainty
{ s ) { frequency ) { mm's ) { mm/s } { mm/s ) (% ofrdg. )
3 50 Hz 3000 3057 -0.057 1.8
4 50 He 4.000 4078 -0.078 18
5 50 Hz peak 5.000 S.080 0,080 18
& 50 Hz G000 6.093 .03 18
7 S0 Hz 7.000 7.107 -0.107 1.8
3 100 Hz 3,000 3072 -0.072 1.8
4 100 Hz 4.000 4,087 -0.087 LB
5 100 Hz peak 5000 5102 -0.102 18
i 100 Hz 6004 6.121 121 1.8
7 100 Hz T.0040 T.154 0154 1.8
Certificate No. Q21067110
F3-011-04/01-12 page 3 of 4

wonanslumuniLass

@dccalibration




CALIBRATION LABORATORY Co0.,LTD.

Z10-11,%4, 55 S0 Pragen Manukil 29 Yaek 4, Pragsan Manukt Rd., Ladphraa, Benghok 10230
Tal, 02-57T8-0353-4 Fax: 02-578-2872  www.caldaboratory.com  E-maitsalei@cababorsory.com

CLC

Ancredined
IS0 ITORE

*3, DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Unicertainty
{ i ) { frequency ) s { mm ) {mm} { mm ) (% ofrdg. )
003 50 Hz 0030 0030 0,000 a1
0,04 50 Hz 0040 0.040 0,000 1.7
0.0s 50 Hz peak 0.050 0.051 -0.001 15
006 50 Hz 0,060 0.061 -0.001 1.3
007 50 Ha 0070 0.072 -0.002 12
003 100 Hz 0030 0.030 0000 21
04 100 Hz (L0400 0.040 0.000 1.7
005 100 Hz peak 0.050 0.050 0000 15
0.06 100 Hz 0060 0.061 0,001 13
oo7 100 Hz 0070 0.071 -0.001 1.2

Mote. * means Calibrations marked ® Not ANAB Aceredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 007 Page 1 of 57

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

#48 End of Certificate ##t§

Certificate Mo, QX106T110

F3-011-04/01-12 page 4 of 4

- &
lonaslumIUANEL
!

mekaalibeation

CALIBRATION LABORATORY Co.,LTD.

2110-11,4.55 Soi Praser Manukit 29 Yaak 4, Prasert Manukil Rd, Ladphrao, Bangkok 10230 ila'_c-

Tal, 02-578-0555-4 Fax 02-578-2672  wwwcalsboraiorgcom  E-maksalsfical-laboratory com

CLC
mu'd.l[:-:xr“
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE 721A2501/721A3301
SERIAL NO. UMT1230/UM11230
CLID. NO. 151701315
JOB CONTROL NO. 210717066572
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

§1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 17 July 2021 DATE OF ISSUED : 21 July 2021

Report of calibr atisn sereening must not be taken in purt. Except complete. Without the appreval of the Calibration Lakoratery Co., Lid

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Fr
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Approved By :
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This Calibration Certificate decuments the traceability to nationsl standards, which realize the uniis of measurement according to

the Intermational System of Units { 51 )

Certificate No, Q21066572

F3-011-04/01-12 poge | of 4

wonanslumuRNELLE:

@xclocabbration




CALIBRATION LABORATORY Co.,LTD.

F10-11.94.55 Sod Prasert Manuk®t 29 Yask 4, Praset Marukil Rd., Ledphrao; Banghkok 10230

AT st drcrs

Tal, 02-57B-0353-4 Fax: 02-578-2672  www calaboratory com  E-mail zalefiical-aborlony.com

CLC

Aceredited
EROEEC LTORS

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/ TYPE T21A2501/T21A3301
SERIAL NO. UMII1230/UM11230
DATE OF CALIBRATION 19 July 2021

ENVIRONMENT CONDITIONS :

Temperature : @mxn Relative Humidity : 551 15 %RH

PROCEDURE USED :
This inssrument was calibrated under procedure No. CLC-CPEE-08 according 1o 150 16063-21 as calibration guideline,
The calibration was performed by using Digital Muliimeter, High Resolution Programmable Timen'Counter, Accelerometer

and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N, 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PM6630E 5/N. SM607101.

3. Accelerometer with Measuring Amplifier, Brugl & Kjner Model 8305, 2525 SN, 397018, 2434588,

TRACEABILITY :

1. The measurements are traceable 1o International System of Units (1), through Aeronautical Radio of Thailand L.
Certificate No, 05-0207/21, Due Date 31 May 2023,

2, Thie mensurements are traceuble 1o Intemational System of Units (1), through Acronautical Radie of Thailand Lid.
Centificate No. 07-0002/21, Due Date 04 January 2022,

3, The measurements are traceable 1o Intemational System of Units (S1), through National Institute of Metrology {Thailand)

Certificate No. AV-0047-20, Due Date 05 November 2021,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponids 1o a coverage probability of approximately 95 %.

It lias been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No, Q21066572
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CALIBRATION LABORATORY CoO.,LTD.

2r10-11,%, 55 Soi Prasert Manukil 20 Yaek 4, Prasart Manuklt Rd, Ladphrao, Bangkok 10230

Tel, 02-578-0353-4 Faw: 02-578-2672  www.casboralory.com  E-malsaleicaliaboratony. com
CLC
e i
SO R ITORE
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment { ) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Corection Uncartainty
(g) { frequency ) i (g) {g) (g) £ %ofrdg. )
0.3 50 Hz 03060 0,304 -0.004 1.9
0.4 50 Hz (.40 0.406 -0.006 1.9
0.5 50 Hz peak 0.500 0,509 -0.00% 1.3
0.6 50 Hz 0600 0,613 0.013 1.3
0.7 50 Hz 0.700 0.718 -0.018 1.3
03 100 Hz 0.300 0.305 -0.005 1.9
0.4 100 Hz 0.400 0408 -0.008 1.9
0.5 100 Hz peak 0.500 0511 0011 13
0.6 100 Hz 0,600 D618 0018 13
0.7 100 Hz 0.700 0.720 -0.020 13
1. VELOCITY RESULT
Test podnt STD Reading | DUC Reading Correction Uncertainty
{ mm's ) { frequency ) e { mms ) { mms ) { mm/s ) (% ofrdg. )
3 50 Hz 3.000 3.035 0035 1.8
4 50 Hz 4.000 4,048 0,048 1.8
5 50 Hz peak 5.000 5.058 -0.058 1.8
& 50 Hz 6000 5.067 0067 18
7 50 Hz 70040 7079 -0.079 1B
3 100 Hz 3000 3.039 -0.039 1.8
4 100 Hz .00 4.046 0,046 1.8
5 100 Hz peak 5.000 5.059 0059 1.8
[} 100 Hz G000 6.067 -0.067 [}
7 100 Hz 7.000 1079 0,079 1.8
Certificate No, Q21066572
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CALIBRATION LABORATORY Co.LTD.

H10-11,9. 55 Sci Prasor] Manukil 28 Yaek 4, Prasert Manukit Rd.. Ladphrao, Banghaok 10230

Tal, 0257800534 Fax: 02-578-2672  wewcaklborsiorycom  E-mai:saledlcal-Bboratony com

CLC

Ancradited
TAOTEG 1 TR

CALIBRATION DATA
*3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correciion Uncertainty
{mm ) { frequency ) o { mm ) {mm ) {mm } T % ofrdg. )
003 50 Hz 0.030 (O30 0,000 21
.04 50 Hz 040 (.04 0.000 L7
005 50 Hz peak 0050 0,050 0.000 1.5
006 50 Hz 0.060 0061 =0.001 13
007 50 Hz 0.070 071 =0.001 (g
003 1040 Hz 0030 0,030 0.000 21
0.04 100 Hz 0.040 0.040 0.000 L7
0.05 100 Hz peak 0.050 0.051 -0.0401 1.5
0.06 100 Hz 0.060 0.061 -0.001 |
0.07 100 Hz 0.070 0071 0.001 (!

Mote. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate Mo. ACDM-2814 Version 007 Page | of 57

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

##4 End of Certificaie #iiig
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL / TYPE TI1A2601/721A3301
SERIAL NO. UMI13S5/UMI1355
CLID. NO. 252000637
JOB CONTROL N, 210719067112

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 19 July 2021 DATE OF ISSUED : 22 July 2021

Teeport of calibration sereening must net be taken in part. Except compleie. Withsut the appreval of the Calibration Laboratory Co., Lid,

Calibrated By : Chanwit Chongtham

Calibration Engineer

=

Mongkol Yotsoontorn

Approved By :
Authorized Signatory
22 July 2021

This Calibration Certificate documents the traceability to nationnl standards, which realice the units of measurement according to

the Interm:

wnal Syatem of Units { 51}

Certificate No, Q21067112
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CALIBRATION LABORATORY C0,LTD. .
o =

www.caklsboraiory com  E:maitsakafical-aboraiony com 5

210-11,14, 55 Sca Prasarl Manukil 29 Yaek 4, Praserl Manukil Rd., Ledphrao, Bangkok 10230

T, 02-578-0353-4 Fax 02578-2672

CLC . o

Aceredited
T L L

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL/TYPE T21A2601/721 A3301
SERIAL NO. UMI11355/UM11355
DATE OF CALIBRATION 20 July 2021

R

adan

g epenaan R

] [

Ehare, ot

AC-7914

ENVIRONMENT CONDITIONS :

Temperature : (2t " Relative Humidity : (55% 15) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPEE-D8 according to IS0 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, High Reselulien Programmable Timer'Counter, Acceleromecter

and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lid.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetck Model 1281 S/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PMGGR0B SN, SME07101.

3, Aceelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 5/, 397018, 2434988,

TRACEABILITY :

I. The mensurements are traceable to Intemational System of Units (81}, through Aeronautical Radio of Thailind Lid.

Certificate No. 05-0207/21, Due Date 31 May 2023,

2, The measurements are traceable to Intemational System of Units (S, through Aeronautical Radie of Thailand Ltd.

Centificate No. 07-0002/21, Due Date 04 January 2022,

3, The measurements are traceable to [ntemational System of Units (S1), through MNational Institeie of Metrology {Thailand)

Certificate No. AV-0047-20, Due Date 03 November 2021,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncenainty of measurement multiplied

by the coverage fuctor k= 2,00 which for & normal distribution corresponds to o coverage probability of approximately 95 %,

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q21067112
F3-001-04/01-12
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prassrt Manukit 29 Yaek 4, Prasan Marukil Rd,, Ladphran, Banghok 10230
Tel. 02-578-0353-4 Fax 02-5768-2672  www.oaHaborslorycom  E-mallsale@Bicableboratony com

CLC

Accredited
RO IR §FORS

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

CALIBRATION DATA
1. ACCELERATION RESULT
Test poim s STD Reading | DUC Reading Correction Uncertainty
(gl { frequency ) (g) (g) (g} T ({%ofndg. )
0.3 50 Hz 0.300 0295 +0.005 19
0.4 50 Hz 0.400 0.393 0,007 (8.
0.5 50 Hz peak 0.500 0495 #0005 13
0.6 50 Hz 0.600 0593 +H0L0GT 13
0.7 50 Hz 0.700 0.694 +0.006 13
0.3 100 Hz 0.300 0305 -0.005 1.9
04 100 Hz 0400 0.408 0008 1.9
0.5 100 Hz peak 0,500 0.510 -0.010 1.3
0.6 106 Hz 0,600 0615 -0.015% 13
07 100 Hz 0.700 0.719 -0.019 13
2, VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mm/s ) { frequency ) i { mm/s ) { mmis ) (s ) (% of rdg. )
3 50 Hz 3.000 2.945 +0.055 1.8
4 S0 Hz 4.000 3907 +HL093 1.8
5 50 Hz peak 5.000 4.834 +0.116 1.8
6 50 He 6.000 5.862 HLI3B 1.3
7 50 Hz 7.000 6.857 +0.143 1.8
3 100 Hz 3.000 2970 +0.030 1.8
4 100 Hz 4,000 3921 +0.079 1.8
5 100 Hz peak 5.000 4.897 +0.103 1.8
6 100 Hz 6,000 5872 HLIZE 18
7 100 Hz 7.000 6.866 +0.134 1.8
Certificate No. Q21067112
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CALIBRATION LABORATORY Co.,LTD.

2110=11,14.55 Soi Praser Manukit 20 Yaek 4, Prasert Manukil Rd., Ladphrao, Bangkaok 10230
Tel, 02-578-0053-4 Fax 02-57B-2672  www.oaHsborstorycom  E-maiksakeficababoraion.om

aras
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CLC
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CALIBRATION DATA

*3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{mm) { frequency ) W {mm } {mm) {mm ) (% ofrdg. )
.03 50 Hz 0.030 0.030 (000 2.1
0.04 50 Hz 0040 D040 0,000 1.7
.05 50 Hz peak 0.050 0.051 =001 1.5
0.06 50 Hz 0060 0.061 -.001 13
007 50 Hz 0070 0.071 ~0.001 12
003 100 Hz (030 0.030 .000 2.1
004 1) Hz 0.040 0,040 0.000 1.7
0.05 1040 Elz peak 0.050 (050 0.0na 1.5
0.06 100 Hz 0.060 0.061 -0.001 13
007 100 Hz 0.070 0.071 -0.001 1.2

Note. * means Calibrations marked * Not ANAB Accredited * in this Centificate have been included for completeness.

The Seope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page | of 57

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

#it# End of Certificate 888

Certificate No. Q21067112
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INNOVATIVE INSTRUMENT CALIBRATION LAB

NNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

2

TOAID MK 1E, SO0 SUMTINAKORN 11 TAMBON BAMT KAED, i Powrd

AMPHOE ARG PHLI SAMUT PRAKAN PROVINCE 10550 THAILAND i A Byt st Ay “: ERED)T ‘_'f"
TEL: 466421 1658501 FAX: (66)0-2116-7140 s v - g
Pagetiafl.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT COLLTI. Certificate No : 21-ACT-326
Address + &1 Soi Udomsuk 41, Sukhumvit Read, Bangchak, Reguest No : Req-2021-0994
Prakanong, Bangkok 10260

Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Manufaciurer : SVANTEK Range : 94 114dB / 1000 Hz
Madel : 8Vie Intrument St : Used
Serial Mumber - 107224
{14] : UAEEFM.171/2504
Calibration Environment and Details
Temperature (232 °C)
Humidity {50 = 20%RH )
Barometric Pressure (1013 £10.0 hPa )
Reeeived Date = 22 July 2021
Calibration Date : 24 August 2021
Location of Calibration : LAB | Acoustic
Calibration Procedure  : In-house method CP-ACT-02 based on [EC 609422017 Electroacoustics - Sound calibrtors

Reference Standard Mudel Serial Number Traceable Due Calibration

Sound Calibrator SV 35A 38079 EEl 14 May 2022
THD Multimeter 2015 1047765 NIMT 21 January 2022

Traceability i This eertificate providoes traceability of measurement to recognized national standard, and to the

realization of the intemational System of Units (S1).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %,

Calibrated By : e

Mr. Moppadon  Luangart
Service Calibration Engineer

Approved By : m{h’%
Mr. Pacit Mathavom

Calibration Engineer Supervisor

Issue Date : 24 August 2021

1
The results reloned anky o the ivem calibratedl. The cartsficae shall net be repreduced exerpt in fl, withoin rrrﬁ:mq-numlurlllrIsua;lutl e Cin Ll

aﬂm&l’u 73




INROVATIVE INSTRUMENT CALIBRATION LAR

INMNOVATIVE INSTRUMENT OO, LTD, HEAD OFFICE I

e B - L

TS MO0 L SO8 SENTINAKORN 11 TAMBRON BanNG KAED,

A B Vi S

AMPHOE BARNG FHLE SAMUT PRAKAN PROVINCE 1058 THAILAND

[ mtiee cres §
CALINAATATN LADDRATINY
AC2961

TEL: (G6H-2116-5860-1 FAX: ASHM0-2116-T140
Page 2ol 2

Certificate No : 21-ACT-326
Request No : Req-2021-0954

Sound pressure level Calibration Results : Without Adjusment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Errar (= dB) Class 1 ( = dB)

94 dB [ 10040 Hz 408 (.08 - = .l 0.25

114 dB / 1000 Hz 114.13 013 = = 011 0.25

Frequency of Sound pressore level

Calibration Range Withont Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) |  Error (%) | Measured (Hz) |  Error (%) (+%) Class 1{ £ %)
Q4 dB /100D Hz G O 0.0 - - LRI 070
114 dB / 1000 Hz 999,98 002 — 4 010 0.70

Total Harmonie Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptunce limit
(Hz) Measured (%) Measured (%) (= %a) Class 1 (£ %)
94 dB / 1000 Hz 043 = 040 15
114 dB / 1000 He 035 d .40 2.5
Note :

= Accepance bmil was IECSRE2:2017 Class |
- The calibration resulis exclude e calibraior pressune cormection
The calibration results exchids dhe nuicrophone volume comedtion

End of Calibration

1
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Cert. No. : ACL22081
Pages : l1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : LARSON DAVIS

Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B

Serial No.: 0005286 / 011740/ 056087

1D No.: *

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

&1 S0 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : =
Ambient Temperature : (23.0£3) . i
Pressure : (1013 £3 ) kPa
Relative Humidity : (50.0 £20 ) Y
Received Date : 18 JANUARY 2022
Calibration Date : 26 JANUARY 2022
Date of Issue : 28 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; f / ::’E
q =
)

(  Thanakul Petchurai

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

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

enansluaIuAy
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
MRS R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22081
Job No. : VOCGSACOD44
Pages t 2of8

Calibration Procedure : CP-AC-02

Calibration Method :

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

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

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

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

Instrument Muodel Serial No. Cert, No. Due Date
Wavelorm Generator 332104 MY4R017076 EF-0012:21 10-Feb-22
Waveform Generator 33i511B MY52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 34614 MY53220076 EEL.BP. 03/0264 (08-Feb-22
Digital Multimeter 34461A MY 60024273 1-15180725251-1  15-8ep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-42KAI 34560495 AA-3003-21 16-Feb-22

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

3.1 National Institate of Metrology (Thailand).

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

lenanslumuay
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result

Cert. Na. : ACL22081
Job No. @ VOGSACH44

Pages : JolB

7 AL

QF-TS | 2-04-04-020664

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
e measurement (dB)
1. Absolute sensitivity v - 0.2 NiA
2, Self-generated noise v 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz 1o 10 kHz v 0.3 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v . 0.1 0.1
7. Level linearity on the reference level range v - 0.2 03
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v = 02 0.3
10. Peak C sound level v - 02 0.35
11. Overload indication v § . 02 0.25
12, High level stability v i 0.1 0.1
]
nansluaIuAy
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SITHIPt)RN SITHIPORN ASSOCIATES CO.,LTD.
- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Joh No. : VOGSACO044

Pages : dof8

Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
310

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

Frequency Measured value
Weighting (dB )
A = weight 30.8
C - weight 06
Flat 36.8

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

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) . y : Acceplance
Flat C-weight A-weight oy

Limits
125 0.1 0.1 0.0 1.5
1000 0.2 -0.2 0.2 1.0
RO00 3 3.2 32 +5.0

1
lenanslumuay
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SITH IPORN, SITHIPORN ASSOCIATES CO,LTD.
. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. @ VOC6SACHDN44
Pages : Sof8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

Frequency Dieviation from various frequency weighting response curve (dB)
VRRS Flat C-weight | A-weight o
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.0 *1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.0 0.0 +31.0
8000 0.0 0.0 0.0 +5.0
16000 0.1 0.0 0.1 +5.0+-c0)

5. Frequency and time weightings at | kHz
5.1 Frequency weightings at | kHz

Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94,0 0.0 =02
Flat 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dB ) (dB) (dB )
Fast 94.0 0.0 =
Slow 4.0 0.0 =0.1
Leg 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB )
A = weight 94.0 94.0 0.0 +0.3
1
enansluaIuAy
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SITHIPORN SITHIPORN ASSOCIATES CO.,LTD. SITHIPI)RN SITHIPORN ASSOCIATES CO.,LTD.
; CALIBRATION LABORATORY 1 CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL22081 Cert. No. : ACL22081
Job No. : VOC6SAC0044 Job No. @ VOGSACDH044
Pages @ 6olB Pages : Tof§
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance
Anticipated | Measured Deviated | Asceplance Range Value Value Value Limits
Value Value Value Limits (dB) (dB) (dB) (dB )
(dB) 18} s 45) ) 140 94.0 94.0 0.0 40.5
135.0 135.1 0.1 = 1.1
134.0 134.1 0.1 + 1.1
133.0 133.1 0.1 + 1.1 9. Tone burst response
132.0 132.1 0.1 + L1 Time Tone burst Anticipated | Measured Deviated Acceptance
131.0 131.1 0.1 +1.1 duration, Th Cycle Value Value Value Limits
129.0 1291 0.1 1.1 Weighting (ms) (dB) (dB) idB) (dB)
124.0 124.1 0.1 *+ 1.1 0.25 1 108.0 107.8 -0.2 1.5;-5.0
119.0 119.1 0.1 1.1 Fast 2 B 117.0 116.7 -0.3 1.0;-25
114.0 114.1 0.1 + 1.1 200 RO 134.0 133.9 0.1 *1.0
1080 1091 0.1 + 1.1 Slow 2 8 108.0 107.8 -0.2 1.5;-5.0
104.0 104.1 0.1 +1.1 200 BOO 127.6 127.5 0.1 +1.0
99.0 99.0 0.0 £ 1.1 0.25 1 NAA N/A MN/A 1.5;-5.0
94.0 94.0 0.0 + 1.1 SEL 2 8 NiA MN/A M/A 1.0;-25
£9.0 89.0 0.0 + 1.1 200 OO0 N/A N/A N/A +1.0
B4.0 24.0 0.0 + 1.1
79.0 79.0 0.0 11 10, Peak C sound level
74.0 74.0 0.0 =1.1
(9.0 69.0 0.0 + 1.1 Mumber of eycle Anticipated Measured Deviated Acceptance
64.0 64.0 0.0 %11 in Value Value, Lepeak Value Limits
59.0 59.0 0.0 +1.1 test signal (dB) (dB) (dB) (dB)
540 54.0 0.0 +1.1 Continuous 133.0 133.0 0.0 -
49.0 49.1 0.1 £1.1 One 136.4 135.7 -0.7 £3.0
44.0 44,2 0.2 + 1.1
39.0 39.6 0.6 + 1.1
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 R
Positive half eycle 1354 1352 -0.2 2.0
Negative half cycle 1354 1352 -0.2 £2.0
' ]
neslupmuny nanslumuny
QF-TS12-04-04-020664 QF-TS1 2-04-0:4-0200664
7 Kb 2 KT




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No.  : VO65AC0044
Pages : BofB

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Megative Value Limits
one-half cyele | one-half cyele (dB) (dB )
89.2 29.4 02 +1.5
12, High level stability
SLM Diisplay | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) {dB )
A - weight 1370 137.0 0.0 +0.3

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

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

End of Calibration Certificate et

lenanslumuay
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INROVATIVE INSTRUMENT COL LTD. HEAD OFFICE m
TS MO LY S0 SUNTINAKDRN |F TAMBON BANG KAEQ. oL ki Ll ) :"' E;\-r\-l’w_—m
ACERED ITED

AMPHOFE BANG PHLI SAMUT PRAKAN PROVINCLE (0540 THAILAND
TEL: (66K-2116-3860-1 FAX: (66)0-2] [6-T140 B = o

Page 1 176
Certificate of Calibration
Customer
Name 1 UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No 1 Z2-ACT-034
Address : Bl Sai Udomsak 41 Sukhumvit Road, Bangehak, Prakanong, Bangkak Kequest Mot Reg-2022-00492
10260
Unit Under Calibration Details
Measarenent item :  Sound Level Meter Microphone Class 2
Manufscliser : LARSON DAVIS Microphone Model : 375404
Muodel + LxT2 Microphone 5/ ;329361
Serial Number : HHIS354 Preamplifier Model : PRMLxT2C
i : UAEEFM.O31/2564 Preamplifier S/N - 073810
[isalmtsan 2 Dl dB Insrumend Seatizs = Used
Calibration Environment anad Detwils
Temperature bz falod e g o
Humidiry 50 %RH £ 20%RH
Baromeoirse Pressure = 1013 hFa < 10 hPa
Received Date o 14 Javuary 2022
Calibrated Dale < 21 anuory 2022
Calibration Procedure ¢ In-howse method CP-SLM-01 hised on 1EC 61672-3 : 2013 Eleciroacoustics - Sound level melers - Part 3: Periodic tests
Location of Calibraticn : Lab Acoustic
Reference Standand
ImsErument Hraml Wexdel SM. Due calibration Tracehility
Standard Misrophone GRAS 40AN I88273 13 Seplember 2022 GRAS
Multifrequency Calibrator Quest Cheest-cal EFADNZ34 14 June 2022 TSl
Audin Generatar Suanick Svandll] 131 18 Detaber 2022 WK Elecirie
Note
The reparied uncertainty is based on siandand uncertainty mulisplied by the Coverage Factor & = 1, providing a leve! of confidence spprominsatcly 5 %
Calibrated By : ﬂhg Approved By ¢ M E’;‘L
Mr. Noppadon Lisngan Mr., Pacit Mathavarn
Calibeation Officer Calfbration Engineer Supervisor
Issue Date @ 21 January 2022

]
The results refaied anly i the iloi ealibeatod. The cersificaie shall not be reproduced excepi in full, wiiteut wmf.n.\ppunﬂnmm
= M5 I
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INNOVATIVE INSTRUMENT CALIBRATION LAR

EMNOVATIVE INSTRUMENT OO0, LTT. HEAD DFFICE

T7139 MO0 11, 500 SUNTRNAKORN |1 TAMBON BAMG KAED,

AMPHOE BANG PHLL SAMUT PRAKAN PROVINCE 10840 THAILAND

TEL: (66H-2 L 10-SH060- [ FAN: 16600-21 16-7 140

INNCOWATITWVE

il el dd Buserguns diis

ANEI Navoea AcE i
ACCREDITED

b

——— S
CALIIRATINN LGOS TEY
AL FEL

Page - 276
Certificate Mo 22-ACT-034
Request Ma Req=2022-0092
1. Indication at the calibration check frequency
VUL Setting Mominal Before Adjust Adjust Arceplance
UNCERTAINTY
FAST /A /37-139 Level vuc ERRE uuc ERR Lt
Calibrator Setting (i} (a8} (I} (4B} (4B} [+ dm) { +dB)
1000 Hz 11400 dB 11385 1139 +L0S 1134 005 .20 a3
e Ahsnluse sensitivity was established by the use of Sound Calibrator Brand SVANTER, Model 8V 154 SN.58079
2. Self-generated noise, Microphone installed
VU Seiting
M INCERTAINTY
FAST / 37-139 aigekadll sl
UUC Weighting {8y { £ dB)
A ng 010
3, Self-generated noise, Microphone replaced by the electrical input signal device
ULC Sefting
Measured | UNCERTAINTY
FAST /37-139
LU Wekghting {8} {+ dB)
A 275 050
C 0 a.10
z 3.8 010
4. Acoustic signal test of frequency weightings [Without Windscreen)
Deviation from varions Frequency Acceplance
UUE Setting UNCERTAINTY
Weighting Respone carve Limit
FAST ! 37-139 A C L
+dB + diF
ST Sefiing (dB) (B (dmy txuf) cran
125 Hz 0.0 0.1 0.0 .50 20
10600 He 00 00 oh 0,60 1.0
4000 Hz 02 0.3 2 0160 30
B0O0 He -0 03 4.3 o0 50

1
The: resulbts rebated enly so the isem calibeated. The cenificae shall not be reproduced exeepr in el withiver writren npmtﬁlw i

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOWATIVE INSTRUMENT COL LTD. HEAD OFFICE

THAS MO 13, 0] SUNTINAKORN |1 TAMBON BANG KAED, : T
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE (0540 THAILAND ACCREDITED
— SR
TEL: (6621 16-5800-1 FAX: I66H-21 16-7140 PSRRI SOy
Page : 376
Certificats Mo 22-ACT-034
Reguest No Req-2022-0092

5. Electrical signal test of frequency weightings, Welghting netwark respone with relative to 1 kHz

VU Setting Dievkathon from various Frequency Accepiance
UNCERTAINTY
FAST /37-139 Weighting Respone curve Limit
ST Setting A (dB) C{dB) Z (dB) (= dB) {+ dB}
63 Hz 3 -1 i) 20
125 Hz B (1] it 1.5
250 Hz A1 ol (0 15
S00 Hz 4.1 o 00 15
1000 Hz 0 o ] 032 10
20000 Hz 0.0 0 L] 20
4000 Hz 00 o a0 Ell]
BOO0 Hz -1 0.1 0.0 5
16000 Hz RiA| .1 -0l +5, -INF
6. Frequency and time weightings at 1kHz
ULC Setting ST Measured Acceptance
UNCERTAINTY
FAST /37138 REF ouc ERR Limir
UL Welghiing {dB} {dA) (1] { = dB) {+ dBj
A 11400 114.0 0.0 0.2
C Li4.00 140 00 02 02
z 114,000 HET o 0
UL Settimg 5T Mensured Agceprands
UNCERTAINTY
1A REF uue ERR Limit
UUEC Time Respone () (k) [ {+di) { 4By
Fast 114,00 1140 0.0 [8]
Stow 114.00 1140 (] 02 [ ¥}
Leg 1400 140 0.0 [

1
The results: related only 1o the isem calibrated. The oenifieans shall mot be reproduced except i full, withod wrifien wrﬁﬁawm
e o 1 W
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INMOVATIVE PRSTRUMENT OO, LTD, HEAD OFFICE
THUX MO 15 SO0 SUNTINAKORN 11 TAMBON BANG KaBO,

AMPHOE BANG FHLI SAMUT PRAKAN FROVIMCOE 10580 THAILAKD

afas

AW Narvasal Foar
ACCREDITED

e
CALIINATY
(BG5S H00-1 FAX: (B0 TR0 e et

Fog - 46

Cenificans Mo 12-ACT-034

Reauiest No Req-2022-0092
7. Lang Term Stability
UUE Setting. Mensured Agceptunce
UNCERTAINTY
FAST /A /37139 uue Limit

STD Setting (dE) (B} {+ dB)
Imitial 1140
Firal 1140

Dreviated o
8. Level linearity on the reference level range
UUC Setting Amtigipated Devintian Acceplance
UNCERTAINTY
FAST /A7 37-139 REF vuc ERR Wit
STDhdB [G1H] (G 1B} i+ dB) 1+ dB)

139,00 139 139.0 0.0 Il
|34.00 134 1340 0.0 1.1
129,000 129 1290 010 L1
124 00 124 1240 () 1.
119,00 114 19.0 0.0 L1
114,00 114 14,0 00 11
e [ 0G0 (] 1.1
14,050 14 10 ) 1
L el 99,0 0.0 L1
00 B 938 A1 11
B0 8 BH.9 e 1.1
EdDD a LER -1 [ .1
om0 el 78,9 -1 (K
THO0 4 739 L1 L1
LT o 9.0 00 1.1
LN £ 63,9 i 11
00 5 0.0 00 K]
S 4 540 0.0 11
4800 48 .0 00 0
44.00 A a1 a1 L1
1500 % 33 0.3 1.1
I kL 383 0.3 Ll
370 37 175 0.5 L1

1
The sesults relared only o the iiem calibraed. The cenificase shall not e seproduced excepr in Tull, witheur wrinen lpptl Hraﬁ%a ®
NE 5 ”.hl.—ull’l" L]

INNOVATIVE INSTRUMENT CALIBRATION LAR

INMOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

TOLHD MR 13, SO0 SUNTINAKCGRM 1 TAMBOMN BAMG KAERD,

AMPHOE BANG PHLE SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL

IGH-2116-5B00- | FAN: d6600-21 16-7 140

INMNOWATIWVE

A Banid

R Bul A BT e

ACCREBITED
AL NIRAT TN LABIAA 1Y
AL-I]

Page: 58

Centificate No T-ACT-034
equest Mo Req-2022-0052
9, Level linearity including the level range control
UEC Setting STD Meusured Agceptanco
UNCERTAINTY
FAST ' & REF UL ERE Limit
v [diy (dB) (B} i £ dB} 1 =dB)
428 430 0.2 N
139 03
I4 Li4.0 (1] [N
10. Tone burst response
UL Seiting ST Anticipated Mensured Acceplance
UNCERTAINTY
AT3T-139 Toneburst Rel uuc ERR Limit
UL Time Respone [ms) (dB) (B} 1B} 1 + dB) i =dB)
Hn 1350 1350 (L} |
Fast " | L1180 7.7 0.3 +1.0, 2.5
025 1090 1088 0.2 +1.5, =50
o0 |Z8.6 128.5 0.1 1
Shivw 03
2 190 =9 0.1 +1.0, <5.0
200 120.0 1290 L] 1
SEL Fl 10490 1.1 +H. 1 +1.0, <25
025 1000 1000 (HL) +1.5.-5.0
11. Peak C Sound level
U Setting Anticipated Measured Avceprance
UNCERTAINTY
FAST /O / 95-142 REF U ERR Limit
STI Sctting {elE) (diE) (dB) {=dB) (=dB)
Complete cycle 1374 136.3 =060 30
Positive half evele 136.4 136.1 -0.30 02 0
Megative half cycle 364 136.2 -0.20 14

The rewdts related caly ta the item calibraled. The certificale dhall st be repriackced except in fll, wite




INNOVATIVE INSTRUMENT CALIBRATION LAB

IMMOVATIVE INSTRUMENT OO0, LTI HEAD OFFICE

I MO 12, 500 SUNTIRAKORN 1] TAMBON BANG KAED,

TEL

IR OWATIWVE

w¥dn Bulunfn bumsueus e

AMPHIOE BANG PHLE SAMUT PRAKAN PROVINCE 10580 THAILAND BL
= [ e e
OGN 1 HG-SR00-1 FAX: 186)0-21 167140 EALIBATEN Lisan AToy
Page : 6/
Centificate No 22-ACT-034
Request Mo Reg-2022-0092
12, Overload indication
ULC Setting Measied Acceplance
UNCERTAINTY
FAST ! AV 37-139 uuc Limit
STD Sedting (dB [+ di) (=dR)
Positive one-hall’ cyche 141.7
Megative one-hall cycle 141.8
Deviated -0,
13, High Level Stability
UL Setting Messured Accepiance
UNCERTAINTY
FAST /A F37-139 v Limit
STD Serting LEEEY { = A} (& dBy
Imitial 1380
Firsal 1380
Dreviated an

The results melated omdy to-the item culibrated. The certificass shall ot be reprodecsd e

End of Certificate

e s AR ..

INKOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT C 0. LTD. HEAD OFFICE

T30 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAED,

ANSY RITALE AZTTRATATE AT
ACCREDITED

wien ulurrie uawpanes e

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
ST
CALRMATION LABCRATORY
AL-2561

Page:1/6

TEL: {66H-=2116-5860-1 FAX: (GGI0-2116-T140

Certificate of Calibration

Customer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD. Cortificate No: 12-ACT-105
Adddress © Bl S Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangiuk Heguest Noi @ Reqg-2002-0229

1260

Uit Under Calibration Detafls

Sound Level Meter

Mensurement item ; Miumphnn.c('lﬂm.': 2

Manufacrer : LARSON DAVIS Microphone Model : 375A04
Model ; LxT2 Microphone 5N ; 329330
Seral Mumber LR Preamplifier Model : PRMLxT2C
(In] 1 UAEEFM.033/2564 Preamplifier SN : 073812
Resalution ;01 dB Intrument Stats @ Used

Calibration Environment and Details

Temperaning O Ml e I S
Humidity i 50 %RH = 2 %RH
Baromeiric Pressure 1013 hPa = 10 hPa
Received Dale ;31 January 2022
Calibrated Date 11 February 2022

Calibration Procedure ¢ In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Eleciroacoustics - Sound level meters - Fan 3: Penodic ests

Location of Calibeation : Labh Acoustic
Reference Standard
Instrsment Brand Model 8N, [ calibration Tracebility
Seanddard Microphone GRAS A0AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Ot Quest-cal EFAM0O234 14 June 2022 TSI
Audio Generator Svantek Svandi] 131 18 October 222 WK Electric

Note

The reparted uncerainty is based on standard uncenainty multiplied by the Coverage Faclor b = 2, providing a level of confidence approximately 95 %,

Approved By : i E_?

Calibrated By : "

M, Moppadion Lunngart

Mr. Pacit Mathavom
Calibration Oificer Calibration Engineer Supervisor
Issue Date : 11 February 2022

The resalts refated anly ta the item calibeaged. The cenificate shall not be reprodeced exeept in full, withou wrinen spproval of e [Baovaiive Enstrumenst Co, Lid

F-TOE-SL M- R0 bsue done 001707/ BE
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO LTD. HEAD OFFK'E

T/139 MO0 15, S00SUNTINAKORN 11 TAMEBON BAMNG KAED, ek A L Skt o

AMEY Matonat Accrasitanas fsan

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT OO, LT, HEAD OFFICE

T38 MOO 13, S0 SUNTINAKORN 11 TAMBON BANG KAEQ.

TN ovATIvVE |

i

AMPHOE BANG PHLI SAMLUT PRAKAN PROVINCE 10540 THAILAND W it el AGSRECITES AMPHOE BANG PHLLSAMUT PRAKAN PROVINGE 10540 THAILAND M hemehie.  ACCREDIYED
© EEIEEEETE -
TEL: 1664-2116-5850-1 FAX: (66/0-2116-T140 b i i TEL: {6640-2116-5860-1 FAX: (661021 15-7140 T B
Page: 2/6 Page ; 306
Certilicate Mo 22-ACT-105 Cenificaie Mo I2-ALT-105
Heguest Mo Req-2022-0229 Request No Req-2022-0029
1. Indication at the calibration check frequency
UUC Setting Naminal Before Adjust Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY | P A A G
. g % ULIC Setting Dieviation from varions Freqguency Acceptance
FAST/ &/ 37-139 Lovel uuc ERR uuc ERR Limit UNCERTAINTY
Callbeatar Setting () (B} (dB} (R (IB) (+dB) {2dB) TRELESEIN A0 Hetpie s Lk
STD Seiting A(dR) () FATL ] {+dB) { 4 dI)
1000 He 114.00 di 11585 1138 HLOF 1139 0.03 0.2 0.3
63 He 42 0.0 il 0
Miode : Ahbszolute sensitivity was established by the wse of Sound Calibrator Brand SWANTEE, Model 8V 354, SN 58079
125 Hz -l 0o on L3
250 He A1l 0.0 0.0 L5
2. Self-generated noise, Microphone installed 500 He 4.1 0.0 [ixi| 15
UUC Setting 1000 Hz 00 0.0 o 0l 10
M d UNCERTAINTY 2 : : 2 - .
FAST/37-130 i
2000 Hx oo 0.1 0o xn
T ek ”
UUC Weighting () (= dB) r— il oo o 10
A 78 (AT
000 Hz R 00 (R 20
3. Self-generated noise, Microphone replaced by the electrical input signal device 16000 Kz L1 -1 Sl 3, -INF,
UL Setting
Measured | UNCERTAINTY &. Frequency and time weightings at 1kHz
FAST/37-139
VUL Setting T Measured Acceptunce
] % UNCERTAINTY
gy W Eall] FAST / 37-139 REF uvuc ERR Limit
A 278 ©io .
ULC Weighting (di}p (di} {diz} {+dB) (+di)
C 273 LRl
A 11400 1140 (X1 0z
z 3 010
C 11400 1140 0.0 02 02
i i n : a2
4. Acoustic signal test of frequency weightings (Without Windscreen) = L Hal o o2
Deviation from various Freguency Acteplance
VU Setting UNCERTAINTY UUC Seti 5TD Mensured Acceptunce
Wrighting Respone curve Limit i oo UNCERTAINTY
FAST{ 37-13% A C o 3-1390A REF uuc ERR Limit
: 7 { +dB) {+dB)
STD Setting (diE) (dB} (dR) UUC Time Respone {dB} (dE) (dB} {+dB) (+dB)
125 Hz w1 0l 02 050 2.0 Fast 114.00 114400 oo 0.1
1000 Hz 0.0 0.0 0.0 0.60 1.0 Slow 11400 11440 00 02 0
4000 Hz 0.6 0.5 0.6 060 0 i 1400 1140 o0 ol
ROOD Hz 0l 0.0 B2 0.70 50

Thee results related oaly ta the isem calibrated. The cenifieme shall mot be reproduced exeepd in full, withous weinen apgroval of the Innovative Insirament Co, Lid

FRI-TO8-S10E-01 Rey 0 losue date 01071

lenanslumuay

T resules nelted omly 1o the fem calibrated. The certificnie shall not be reproduced except in full, without wreitten spproval of the Innovative Instrument Ca., Lad
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TNNOWATIVE INSTRUMENT CALIBRATION LAB

INMNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

T30 MO0 13, 501 SUNTINAKORN 11 TAMBORN BANG KAED

AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (a2 1 16-5860-1 FAN: (661021 LG-Tid0
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INNOVATIVE INSTRUMENT CALIBRATION LAR

INMNOVATIVE INSTRUMENT CO,, LTI HEAD OFFICE

Ti139 MO 1Y, 501 SUNTINAKCREN 1] TAMBON BANG KAED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (660-2 [ 16-5860-1 FAX: 66W0-2116-T140

IR MNOWVATIWVE

aas

ANV Wunwer Aruredvatian S

Wi BuTuoded Buswpaus Sife ACCREDITED

[ S oo )
CALEIRATION LARBDSATERY
AE-X961

Page:5/6

Certificate No

I-ACT-105

Rig-2022-0220

Request Mo
7. Long Term Stability
UUC Setting Measured Acceplance
UNCERTAINTY
FAST/A/37-139 uuic Limit

STD Setting {dB) (+dB) (= dB)
Tritianl 114.0
Final 140

Diewiated 00
&. Level linearity on the reference level range
UUC Setting Anthcipated Deviation Acceplance
UNCERTAINTY
FAST A/ 37-138 REF uuc ERR Limit
STD dR {dB) (dB) (B} {+dB) {+dB)
139,00 138 139.0 0.0 1l
134,00 134 134.0 o 11
12900 129 129.0 ol L
124.00 124 1240 00 Ll
11500 19 1190 (it B
114,00 114 1140 00 .
109,00 0% 1080 0 11
104,00 104 10 ] 1.1
w00 99 5.0 (117] 1.1
00 94 LEE ol L1
5.0 £ 89 -0l L
0.3

BA.00 &4 B39 foN| 1l
TR0 ™ e -0 Ll
400 ] 79 -0l L
4900 69 GRS =i 1l
64,00 4 63.9 -0l (%]
9.0 59 559 -l 11
54.00 4 5y 1 L
49,00 ET] iy 1 11
44,00 4 440 (i} 11
39,00 1] 192 02 1
3800 34 383 03 N

The results nelated oaly % the item calibrated. The cerifice shall not be reprodeced except in Full, withous writles approval of the Innavative Instrumens Co, Lid

FM-ME-SL M0 Rev.0 Issue dote 0100718

lenanslumuay

Certificate No 22-ACT-10§
Reguest Mo 1 Reqr2022-0229
9. Level linearity including the level range control
UUC Setting 5TD Measured Accepiance
UNCERTAINTY
FAST/A REF v ERR Limit
UUC Range (dB} (aB) (1] { +di} (% dB}
432 428 0.4 1.1
37-139 03
114 IRENI] (21 1
10. Tone burst response
ULC Setting 5TD Anticipated Measured Aceeplance
UNCERTAINTY
A 371139 Toneburst Ref U ERR Limit
VUC Time Respane (ms) () (dB) (dB) (+dB) { & dB)
200 1350 1349 =01 1.4
Fast 2 180 11746 04 +1.0,-2.5
0.25 1AL 108.7 0.3 +1.5,-5.0
200 1286 1285 -l 10
Slow 03
F 109,01 1089 .1 +1.40,+5.0
200 1240 129.0 0.0 140
SEL 2 109.0 1085 -1 +1.0,<2.5
025 1.0 100.0 0.0 +1.5,-5.0
11. Peak C Sound level
UL Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST C/95-142 REF vuc ERR Limit
STD Setting (i) [C11] (an) {£dB} {=dB)
Complete cycle 1374 136,7 -0,70 30
Positive half cycle 136.4 136.2 -0.20 0.2 20
Megative halfl cycle 136.4 136.2 -0,20 20

Tha resubts relaled only bo the item calibrabed. The certificae shall not be reproduced except bn full, without writsen approval of e Esnovative Instrument Co.. Lid

FM-TOE-SLM-0T Rev O [ssus Qase 0107011
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INNOYATIVE INSTRUMENT CALIBRATION LAB

INMOYATIVE INSTRUMENT OO LTD. HEAD OFFICE
TAES MO 13, SO0 SUNTINAKORN 11 TAMEBUN BANG KAEQ TR ALNVE ANEI
e Bt Budmyuss 43 ACCREDI|ITED

AMPHOE BANG PHLI SAMUT PFRAKAN PROVINCE 0540 THAILAND

ECTATEIETE "
TEL; (60M0-2116-3850-1 FAX: (66021 16-T140 CAL *‘*":&"f:‘l’:m--ﬁ-‘\'\’lﬁ‘

Page : 66
Certificate N0 ©  22-ACT-105
Reguest Mo @ Rege2022-0229
12. Overload indication
UUC Setting Measured Acceplance
UNCERTAINTY
FAST/ A/ 37-139 uuc Limit
STD Betting (di) {£dB) {4 dB}
Pusitive one-half cycle 1417
Megative onehall cyele 1418
Drevinbed 0.l 02 1.5
13. High Level Stability
UUC Setting Mensured Acceplance
UNCERTAINTY
FAST /A /37139 vuc Limit
ST Setting (dB (£ dR) {£dB}
[nitial 138.0
Final 138.0
Deviated 0.0

of Certificate

The resulis refared only ro the isem calibrated. The certificase shall mot be reproduced exeept in Full, without writen spproval of the Inscvative Isstnsment Co.. Lid

FM-TOR-ELM 00 R, [ [smc e 10708

lenanslumuAy

INMOVATIVE INSTRUMENT CALIBRATION LAR

THMOYATIVE INSTRUMENT Ok, LTI, HEAD OFFICE

TN OvATIvE | AJAB

T RO 1R, SO0 SUNTINAKORM 1T TAMBON BANG KAED,

- ANET Fatiann Beare
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Certificate of Calibration
Customer
Mami : UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No : 21-ACT-035
Address + B Sai L'domesuk 41, Sukhamyit Road, Bangchak. Prakanong, Bangkok Regquest No @ Reg-2022-0054
| I260

Unlt Under Calibration Details

Mensurenient item ; * Sound Level Meter Microphose Class: 2

Manufsctunes : LARSON DAVIS Microphone Model : 373404
Model + LxT2 Microphone SN @ 128675
Serral Number 0005398 Preamplifier Model - PRMLxT2C
o UVAEEFM 0332564 Preamplifier 5N : 073793
Feesolution 0l dB Imirument Status : Used

Calibration Environment and Detnils

Tempemture bic ot B o
Humiidity 50%RH £ 20%RH
[Baromeine Pressure 1013 hPa = 10 kP2
Received Date 14 Jasuary 2022
Calibrated D : 21 Jusuary 2002
Calibration Procedure In-house method CP-5LM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meiers - Part 3: Periodic tests
Lecation of Calibration Lab Acoustic

Referemee Standard

Instrument Hramd Madel SN Mo calibrstion Tragebilaty
Sanndard Microphone GRAS ADAN 188273 15 Seprember 2032 GRAS
Multifrequency Calibrator Quesi Cuest-cal EFADKIZ14 14 Jupe 2022 TSl
Audic Generator Svantek Swaihlh| 131 18 Octoher 2022 WK Electric

Mote

The reposted uncertinty is based on standard uncenainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximasely 95 %,

Calibrated By : e

M, Noppadon Lissngart

Approved fBy : E ‘;f’,.t

Mr. Pacit Mathavom
Calibration Officer Calibratyon Engineer Supervisor

lssme Dhate © 21 January 2022

1
The tesslts relaned vily 8 the dem calibraiod. The cerificate shall sot be reproduced escepi in Tull, witou writien wp’tﬂﬁa’T?‘tﬂm‘ mu
Fret= S-S 500 Hov [ssar dme 01.97/19




INHOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

T MO 1, S0 SLNTINAKGRN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PRUOVENCE 15540 THAILAMEY
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s
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Page 1 2/6
Certificate No 22-ACT-035
Heguest No Reg-2022-0H194
1. Indication at the calibration cheek frequency
UL Setting Mominsl Before Adjust Adjuist Acceptance
UNCERTAINTY
FAST ! A/ 37-139 Level uuc ERR uue ERR Limit
Callbrater Setting {dB) ) (dB) (a8} (B { +dB} {=dB)
1000 He 114.00 dB 11385 1140 H,15 1139 0.05 .20 03
Note © Albsaliste sensitivity was edtablished by the use of Sound Calibrator Brand SVANTEE, Model 8V 354, SN 58079
2. Self-generated noise, Microphone installed
UUC Sertlng
Pr——— Megsured | UNCERTAINTY
UUC Weighting (B { + dB)
A kLR 0140
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUE Setting
Mensured | UNCERTAINTY
FAST (37-139
UUC Welghting (i) {4 dB)
A 78 050
C 13 0.1
Z e 0.10
4. Acoustic signal test of frequency weightings {Without Windscreen)
Dvigtion from varions Froquency Acceptance
VLT Setting UNCERTAINTY
Weighting Respone curve Limit
FAST [ 37-139 A Ly Zz =
ST Settlng [11:3] (dB) [C1] NE LE0
125 He i a0 00 .50 4
1NN Fz g 0.0 00 060 Lo
4000 Hz 0.4 0.3 03 .60 34
SO0 Hz .1 02 4.1 o 50

1
The resulis relaied only oo the wem calibried. The cemaficare shall no be reproduced exncept i Fall, withoul writen mprﬁwm
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INMOVATIVE INSTRUMENT CALIBRATION LAR

PRNOVATIVE INSTRUMENT 00, LTI, HEAD OFFICE H
T MOD 3 SO0 SUNTINAKCORN 11 TAMBON BANG KAED, g IO AT TV . ——
AMPHOE BANG PHLISAMUT PRAKAN PROVINGE 10540 THATLAND _=i e b N L R T
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Page : 3/6
Certilicate Mo 2-ACT-033
Requess Mo Reg-2022-0094
5. Electrical signal test of frequency welghtings, Welghting netwark respone with relative to 1 kHz
UUC Selting Deviation from varions Fregoeency Acceptance
UNCERTAINTY
FAST ( 37-129 Welghting Respone curve Limie
ST Setting A (dB} Cidm) 7 (di} {4 B} {4 dEy
63 Hr 02 41 4.1 0
125 Hz -0l o 4.1 (]
250 He <1 UE1] 4.1 1.5
500 Hz -l UEi] 4.1 13
100k Hz a0 (1} A ni K]
200 He an (IE1] ng 20
400 Hz a.n [iE1] LK1} 30
B0 Hz -l 0.1 L] 5
16000 Hz =l L1 0.1 +5, <INF.
6. Frequency and time weightings at 1kHz
ULIC Setting ST Measurod Acceptance
UNCERTAINTY
FAST /37-130 REF (M ERR Limit
UUC Weighting {dB) i) (B} I+ dB) | +dB)
A 1100 114.0 U] 02
€ 11400 1140 (L1} b2 02
£ F14.00 114.0 (L) D2
UL Setting 5T Measured Acceptance
UNCERTAINTY
IT-1390 A REF mc ERR Limir
LUC Time Respone (dB) (614 (dB) [ = dB) i +dB)
Fast L1400 114.0 0. wl
Slow 11400 14,0 (1] 2 8]
Leg [RE X111} 114.0 o 0l

1
Thee resules related ealy s the e calibried. The ceniffcaiz shall not be reproduced except in full, witom wrine wrﬁnﬂ:ﬁ»f%ﬂ I
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INRUVATIVE INSTRUMENT CALIRRATION LAB

INNOVATIVE IMSTRUMENT Tk, LTD. HEAD OFFICT

TS MO0 13, 08 SUNTINAKCRN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THATLAND

TEL

Do =21 16 RRO0-1 FAN: C66MR2 | 16=T 140

i Butuiisl Busepaus e

AREY Wations Arcniater owa
ACcREDITED

7. Long Term Stability

Centificale No

Request No

UL Setting Mensured
FAST/ A/ 37-139 uue
STI Setting (dB)
Intial 1140
Final 1140
Deviatied ik

UNCERTAINTY

[+ dB)

Acceptance

Limit

(2 diE)

8. Level linearity on the reference level range

UL Setting .-\anlelﬂ Deviatian - Acceptance
FART 1 A/37-139 REF uuc ERR TR Lt
STD di (i) (dE} (B (+dB) i i)
| 380,140 139 LAY o LA
134,00 134 134.0 LR N
120.00 129 128.0 LiED L1
124,00 124 1244 ag L1
(REE U] 19 (XD [E] i
L1400 14 1140 0g 11
10900 109 1090 0o (K]
104,000 104 1044 (] Ll
LRRL U] 990 no L1
04,04 4 919 ol K]
LuRL ] Bs9 ol L1
B4 =t 59 -l aj Ll
900 ™ 189 i LI
400 ™ 139 -0l L1
.00 L] 65.0 on 11
400 64 639 0.1 L1
25.00 59 3.0 oaa L1
.m0 54 540 oo L1
4500 49 400 o oE
400 44 441 ol Ll
3900 kL 3 03 Ll
3800 3B 33 03 I
o n ns .5 (&

]
The results: relatsd only s e item caliboned. The certificate shall noi be reprodwoed except in falll wilour »rimuuq.ptﬁrﬁ'rawﬁw
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9. Level linearity including the level range control
UUC Serting 5T Measured Acceptance
UNCERTAINTY
FAST /A REF uc ERR Lbmit
ULC Ramge (dBh (dE) (dE) {£dB) i =di)
432 434 0.2 Lt
37139 03
14 1140 | i
10. Tone burst response
UUC Serting sTD Anticipated WMeasured Acceplancs
UNCERTAINTY
A3T-139 Tameburst Ref uuc ERR Limit
UUIC Time Respone (ms) (i) (1 (1] [EX ] {=d)
200 1350 13540 0.0 |
Fast 2 &0 179 L +1.0,-23
028 108.0 108.7 0.3 +1.5, 50
200 1286 128.5 -l 1
Show 03
2 19,0 1059 B +.0, 50
200 129.0 1290 a0 |
SEL 2 10,0 108.1 H.1 10,25
0nxs 10600, 559 0.1 +1.5,-50
11. Peak C Sound level
UL Sertimg Antbedpated Measured Acceplance
UNCERTAINTY
FAST (T /95-142 REF e ERR Limit
STD Setting (B} () (B} (=dB} (dB)
Complens cvele 1374 1365 0,60 30
Positive halfl cycle 1364 136.1 .30 02 20
Negative half cyclke 1364 136.1 -0.30 ]

1
The2 results refaned omby 10 the e calibeated. The cenificate shall mot be reproduced except in full. withour wimen amwﬁ-ﬁr#ﬁa%wwi: oLl
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INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT COL LTD, HEAD OFFICE INMOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE

T MO0 13,3 T G oA

BUNTINAKCEN 11 TAMBON BAMNG KAED:

TOIAT MO0 17, S0 EUNTINARKODRN 11 TAMBON BANG KAED

B Taritel Bavy) AR BT B S
AMPHOE BANE PHLESAMUT PRAKAN PROVINCE (0540 THAILAND = ke e AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10580 THAILAND s :

TEL: o 02114 -1 FAN: (66M-21 1e-7 140

ERLIBAATHIN L ABCINATERY
AL-2961

TEL: (66HF2116-SHO0-1 FAX: (6600-21 167140

Page 66 Page : 1/6
Certificate Mo : 22-ACT-033 Certificate of Calibration
Eoguest No ; Reg-2022-00%94 i e
12. Overload indication
5 Mo 1 UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD Certificute No :  22-ACT-036
VUL Settimg Measured Accephanee
UNCERTAINTY Adddress i 81 S0l Udomsuk 41, Sukhumvit Roml, Bargehak, Prakasong, Banghok Request Mo i Req-2022-H95
FAST / A/ 37-139 v Limit
10260
ST Sertlng (i) i & i) (& di)
Pagitive ome-half cvele 1423 Unit Under Calibration Details
Negative one-balf cycle 1420 Measurement bem : ¢ Sound Level Metet Microphone Class © 2
Deninted 03 02 ko Masufacturer ; LARSON DAVIS Microphone Model © 375404
Model LxT2 Microphane 8N @ 128676
13, High Level Stability Serial Number + DOOS400 Preamplifier Meslel © PRMLsT2C
UL Setting Mensured Agceptance (18] : UAEEFMO372564 Preamplifier SN : 073803
UNCERTAINTY
FAST A/ 37-138 uuc Limit Resolution ¢l dB Intrument Statas . Used
ST Setting (i) (+dB} { & B} Calibration Envissnment and Detalls
Initial 1380 Temperature 1 ICEIT
Final 138.0 Humisdity i+ 50 %RH £ 20 %RH
Deviated on i D3 Basometric Pressur ¢ I3 hfa £ 10hPa
Recetved Dite 14 January 2002
Calibrated Mate 21 January 2022
End of Certificate Calibration Procedure In-house method CP-SLM-01 based on IEC 61672-3 : 2003 Eleciroacoustics - Sound level mesers - Part 3 Periodic tesis
Loeation of Calibration Lab Avausiic

Reference Standand

Irstrrmreni Bramd Adodel SN, e calibration Tracehiliy
Standard Microphone GRAS 40AN 82373 |5 September 2022 GRAS
Multifrequency Calibrator Omesi Cluesi-cal EFADGII24 14 Jupe 2022 TSl
Ansdio Generatar Svaniek Snandl| 131 18 Oglober 2 WK Ekectric

Mot

The reparted urcertainty & based on standand umcertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : m Approved By : M :’«1
Mir. Moppadon Luangan Mr. Pacil Mathavom
Calibration (hfTicer Calibration Engineer Supervisor
Issme Dute 1 21 January 2022
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INNOVATIVE INSTRUMENT CALIBRATION LAB INMOVATIVE INSTRUMENT CALIBRATION LADR
INMNOVATIVE INSTRUMENT CO_ LTD. HEAD OFFRCE : INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE :
70130 MOKH 13, SO1SUNTINAKORN |1 TAMBON BANG KAED = it phr ok A ol T 7130 MO0 13, S00SUNTINAKORN 11 TAMBON BANG KAED B Lt et Al Sl P i e
watur J— 5 . = v~ N
AMPHCH BARNG PHLLSAMLIT PRAKAN PROVINGE 10340 THAILAND il i s IO T SE L B AMPHOE BANG PHLLSAMUT PRAKAN PROVINGE 10540 THAILAND ™ A | ARG
TEL: 1661021 16-2550-1 FAX; (66)0-21 16-T140 e < el TEL: (66X-2] 16-SHE0-1 FAX: 16600-1116-T140 i o e
Page: 2/6 Page : 36
Cerifinte No ©  22-ACT-036 ML AR
Reguest N Reg-2022-00G5 Reguest Mo @ Req-2022-0085
1. Indication at the calibration check frequency
UUC Setting Nominal Befure Adjust Adjust Acceptunce 5, Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY g
Bk w VUL Setting Dievdation from various Frequency Acceptance
FAST A7 37-119 Level vuc ERR C ERR Limit UNCERTAINTY
o i
Callbrator Setting (B (B} B (4K} (R (4B (=B e b e Rapane e Lt
ST Setti A (dE C (K] L {dBE; = dB) + dB
1000 He 114.00 d8 11385 113.% +H.0% 1139 nos 020 0.3 i) Ll a5 Lo L e
— - = = &3 He 0.2 0.l 0.0 20
Naote : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTER. Model 5V 354, SN 38070
125 He 0.1 o 0o ]
250 He 0. L] a0 I5
2. Self-generated noise, Microphone installed 500 He 0.1 0o 0 1.5
UUC Setting
Messared UNCERTAINTY 1000 Hx (111} ] 0.0 0z (K]
FAST / 37-139
2000 Hz (X L] 0.0 20
LT Weighii (dB) 1+ dB)
ghiing i 4000 Fz (1 X1} LK 0.0 EXI]
A 20 i
000 Hz 1 L] {1] 5
3, Self-generated noise, Microphone replaced by the electrical input signal device i iy 41 e AN
UL Setting
Measared UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST /37-139
UL Serting ST Mensured Acceprance
LU Wekghitlm, (0] 1) 1+ db) UNCERTAINTY
lghting FAST /37139 REF uuc ERR Limit
A 28R R IH
UUC Weighting i [[i144] (a8 |+ dB) i +dBy
c 282 R {1]
A 114.00 114.0 (] 0.2
F Az Rl
A i L+ 114.00 114.0 0.0 0z 0.2
i = - 4 4, (IEX (] 4
4, Acoustic signal test of frequency weightings (Without Windscreen) z L1400 N i
Drevintion fram various Freguency Agceptunce
ULC Setting UNCERTAINTY s .
" UL Setting STD Muasured Agceptunce
Widghting Respome curve Lt UNCERTAINTY
FAST/ 37-119 A C Z 371397 A REF uue EER Limin
e { % dB} {+dR)
STD Setting (di} (1] (B} ULC Time Respane LE L] (diE) (dB) [ +dB) 1+ dBy
3 3 »
ol pil B L i = Fast 114,00 1140 0.0 0l
SR s e e hon i Slow 114,00 1140 00 02 al
4000 Hz 05 (1K oG 060 3.0 Leg 114,00 114.0 o ol
H000 Hz 04 1 E] V& 1] 50
1 1
The: resslts: related only b the iem calibraied. The cerificaie shall not be reproduced exceps im full. without writien wrﬁoﬁﬁp‘% uﬁu The results relaied caby io the fem calibrabed. The cestificabe shall not be reproduced ot i Fall. without wrifen uwréﬂﬁaﬁwuhu
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INMOVATIVE INSTRUMENT OO, LTIL HEADY OFFICE
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Page : /6

Ceenti ficate Na

Roquest No
7. Long Term Stability
UUC Setting Mensured Agceptance
UNCERTAINTY
FAST f A7 3T-139 U Limit
STD Sesting (dB) (= dB) [+dB)
Imitial 114.0
Final 1140
Dievinzed L]

8. Level linearity on the reference level range

UUC Setting Anticipated Deviatian Acceptance
UNCERTAINTY
FAST / A/ 3T-139 REF uuc ERR Limit
STD dB (G [dB) (017 {+dB} { £ dB)
139,00 139 138.0 0.0 1.1
| 3400 134 1340 (1) 11
12900 129 1290 (1] LI
124.00 124 124.0 0.0 L1
1900 119 1180 oo (%]
(JEREH] 14 140 Lkl (M|
100 109 10,0 LRl L1
104,00 104 [LITEI} Lkl L1
590k a9 99.0 00 11
94,10 W 9349 Al L
LERLH B9 ERY 4.l 1.1
84,00 B4 i ALl [ ] 1.1
79,00 M 89 .l L
40 ™ 139 4l |
6900 L (oK) (14 L1
A4 (2] a9 A LI
59.00 » 9.0 oo LI
i 4 o 0o I
4000 49 49.0 [LEH) B
4400 4 44,1 . Ll
1500 kL] 133 03 L1
o0 kL) LN n3 11
17.00 n s 03 I

212-ACT-036

Req-2022-(H185

1
The resulis nefaied ondy to-ihe iiem calibraied. The cenificass shall not be reprodaced exeept in Bl withou! writien mpfﬁ»ﬁfﬂﬁ%ﬁ !
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Page 506

Ceertificate No 12-ACT-056
Request Mo Req-222-0095
9. Level linearity including the level range control
UL Setting 5TD Measured Acceptance
UNCERTAINTY
FAST /A REF Uuc ERR Limit
UUC Range: (i) LBy 1B | =B} |+ dB)
42,9 413 0.3 1.1
7139 0.3
114 140 L] 1.1
10. Tone burst response
VUL Serting 5T Antleipated Measured Acooplane
UNCERTAINTY
ALIT-139 Taneharst Rel (UR s ERR Limmit
UUIC Time Respome (s} {dB) [C1H] [E1H] (4 dm) (=dB)
0 1330 1350 0.0 I
Fast 2 (RS0 e 5.2 +1.0, -5
035 (LX) 108.3 602 +.5, -3
e L1 1286 128.5 Al |
Sliw "3
2 bng 1088 .2 +1.0, -5.0
200 1290 130 0. I
SEL 2 1094 18,0 0.0 +1.0, 2§
0.25 100.0 W .0 +1.5,-5.0
11. Peak C Sound level
UUC Serting Antieipatced Measured Acerprance
UNCERTAINTY
FAST/C/95-142 REF ULHC ERR Limit
ST Setting (dB) (t111] B} (& dB) {+dB)
Complete cycle i374 1369 =050 a0
Positive hall evele 1364 136.2 <020 na 10
Negative half cycle 136.4 136.2 =020 24

1
The results related andy tn fhe ftem calibraned. The cemflease shall noo be repreduced exept i Fel withou writien ,mtﬁaﬁm%ﬁﬂu
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INNOVATIVE INSTRUMENT CALIBREATION LAR

PROVATIVE INSTRUMENT OO, LTIY HEAD OFFICE

T30 MO 13, SOH SUNTINAKCRN 1 TAMBON RANG KARD,
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Certificate Mo

-ACT-036

Request No Req-2022-0005
12. Overload indication
UUC Serting Measnred Acgeprance
UNCERTAINTY
FAST /A 3T-13% vuc Limis
ST Serting (a8} { + dB) 1 & dB)
Positive one-half cycle 1411
Negative one-half cycle 1419
Deviabad 02 0.2 13
13. High Level Stability
UUC Setting Mensured Acceptumce
UNCERTAINTY
FAST /A 37-139 v Limit
STD Settimg [ah) LSl ] I & B}
Initial 138.0
Firal 1380
Dreviated 0.0 i 03
End of Certificate

The resselis related anly so the mem calibraged. The cenificate shall not be reproduced sxeepe i foll withoo wri
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Certificate of Calibration

Customer
Mams : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certifieate No @ 22-ACT-103
Address . %1 Soi Udomsuk 41, Sukhumvit Road, Bangehak, Prakanong, Bangkok Request No : Req-2022-0230

10260

Unit Under Calibration Detafls

Measurement tem : : Sound Level Meter Microphone Class © 2

Manufacturer + LARSON DAVIS Microphome Model : 375404
Musde| : LaT2 Microphone SN ;128665
Serial Number + DOnd4n2 Preamplifier Model : PRMLxTIC
n 1 UAEEFM.O382564 Presmplifier 8™ : 071540
Resolution : 01 4B Intrument Status ¢ Used

Culibration Envirenment and Details
Temperatune P A3 EIC

Humidity 50 %RH = 20 %RH
Baromiric Pressure 11113 hPa = 10 hPa
Receved Date ¢ 3 Junuary 2022
Calibrated Date 11 February 2022

Calibration Procedure ¢ In-house nsethod CP-SEM-01 based on IEC 61672-3 ; 2013 Electroacoustics - Sound level meters - Pan 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand M| M. Duse calibration Tracebility
Snancland Microphome GRAS 40AN 188273 15 Seprember 2022 GRAS
Multifrequency Calibrator Cruest Quest-cal EFADDO234 14 June 2022 T51
Auwdio Generator Swvantek Svamdl] 1 18 October 2022 WK Electric

Note

The reperied uncertainty is based an standand uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximaiely 95 %.

Approved By : M I-s‘a]

Culibrated By @ H

Mr. Moppaden Luangart

Mr. Pacit Mathavomn
Calibration Officer Calibration Engineer Supervisor
Issue Date = 11 February 2022
The results related only to the item calibrated, The certificate shall nog be reproduced exceps in full, withous wrimen spproval of the Innovative Insirument Co._ Lid
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INMNOVATIVE INSTRUMENT ©0OL LTD. HEAD OFFICE
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Certificate No 22-ACT-103 Certificate No 22-ACT-103
Regquest Na Reqg-2022-0230 Reguest Mo Req-2022-0230
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respane with relative to 1 kHz
UNCERTAINTY Ty z
FAST/A/37-130 Leved e ERR e ERR Limit AT Bty Baviatln rons varlous Frequency i |
Calibrator Setting i) ) ) (i (an (+dn) (& dB) FAST/37-139 ‘Welghting Respone curve Limit
ST Settin
1000 Hz 114.00 dB 11385 1140 +0.13 1138 .03 0.20 03 el A ZyE) L L et
- : o 61 Hz 02 00 i) 2.0
Mot ¢ Abzolute sensilivily was extablished by the use of Sound Calibrator Brand SVANTEK, Model 5V 354, SN.3R07Y
125 Hz k1 0.0 o 1.5
250 M 0. 0.0 00 15
2. Self-generated noise, Microphone installed 500 Hz 4.1 0.0 L 15
UUC Seiting : <
Measured | UNCERTAINTY ek a ik M L A
FAST / 37-13%
200 He 1] 0.1 0.0 2.0
UUC Wekght i) {+dm)
hting { 4000 1z 00 0o 00 10
A 281 LA
000 Hz 0.0 0.0 0n 30
3. Self-generated noise, Microphone replaced by the electrical input signal device BN Al H i +5,~INEL
U Setting
Measured | UNCERTAINTY 6. Frequency and time weightings at 1kHz
FAST /37-13%
LU Setting STD Mewsared Acceplance
UUC Weighting (B} { +di) UNCERTAINTY
FAST /37-139 REF e ERR Limit
A 28.1 LT v "
UUC Weighting (dB) () (dm) {=dB) {£dit)
c 279 0.10
A 11400 114.0 i 0.2
z 344 0,10 i
0 11400 114.0 00 02 02
4, Acoustic signal test of frequency weightings (Without Windscreen) % LI sl e =
Dieviution from various Frequency Acceplance
VLT Setting UNCERTAINTY e 5
Weighting Respone curve Limit LIUC Setting STD Measured ek Acceptance
FAST/37-139 A € z IT-1337 A REF vuc ERR Limit
" : | +diy i+ dib)
STD Setting (dB} ) (dE) UL Time Respone {di) {dB) ) {4 di) {+dB)
125 He 0.0 ol ot 050 20 Fast 119,00 P ik -
100 Hz 0n o oo 640 1o Slovw 114,00 1140 o 02 1
4000 Hz 0.9 09 W] .60 10 Leq — 14 o a
R00 Hz 07 U 08 .70 50

The nesults nelated ondy s the iiem callbemied. The certificale shall not be reproduced except in full, without written spproval of the Innovative Instrument Co., Led
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INMNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

Tr139 MO0 13 501 SUNTINAKORN 11 TAMBON BANG KAED.

AMPHOE BANG FHLI SAMUT PRAKAN FROVINCE 10540 THAILAND

TEL

(B2 1652001 FAN: (66M0-2116-T140

Lo s ]
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whiie Bulrdtel Suswyumus e

CALASHAT KIM LADBORATONY
AL 3551
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Certificate Mo

Reequest Mo
7. Lang Term Stability
UUC Serting Measured Acceptance
UNCERTAINTY
FAST /A f37-139 e Limit
STI» Setting (dB) (£ dB) (= dR)
Imitial 1140
Fimal 1140
Deviated a0

8. Level linearity on the reference level range

UUC Setting Anticipated Deviation Acceplance
UNCERTAINTY
FAST/ A f37-139 REF uuc ERR Limir
ST dB (dB) (B} {dE} i+ dBy [+ diy
1350 139 130 LT i1
134,00 134 10 i i1
129.00 129 1280 0.0 L1
124,00 124 1240 ] i1
1150 L9 190 00 i1
114,00 114 1140 0o 1.k
.00 109 199.0 00 1.1
[(FERH] 104 104.0 ni 1.d
9,00 o9 L2 ] 0.0 1.1
84,00 o4 0 U T1] 1.1
9,00 & B0 U] 1.1
03
400 B4 D 0 1.1
00 ™ o i 1.1
T4 ke 40 0o 1.1
.00 69 9.0 1] 1.1
400 =] B0 ] H
}00 - A0 0o L1
5400 54 M0 0 1.1
49,00 44 L] 0.0 1.1
00 - S0 ] 1.1
39.00 kL 3.3 3 1.l
3200 i ] i 1.1

22-ACT-103

Req-2022-0230

The results relssed omly 10 che item calftwmied. The cenificare shall not be reproduced except i full, without writsen appraval of the Ismovative Instrument Ca., Led

FR-TOE-SLAM-01 Ry b lssee date OLOTV1E
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Cemificate No

Z-ACT-103

Request Mo Reg-2022-0230
9. Level linearity including the level range control
UUC Setting ST M wsred Acceplance
UNCERTAINTY
FAST/A REF vuc ERR Limit
UUC Range (dB} (ellE) (di) { £ dB) {=dB)
432 429 43 il
37-139 3
114 1140 (i 1,
10. Tane burst response
UL Setting STD Anticipated Measred Acceplance
UNCERTAINTY
Al37-139 Tonchurst Refl vucC ERR Limit
VUL Time Respane {ms) (dB) {dB) (e BY {+ dB) {£dB)
200 135.0 1350 LN} 1.0
Fast 2 1180 117.7 0.3 +1.0, <15
0.25 1060 108.7 13 +1.5,-5.0
200 1286 128.5 =1 14
Shiw 03
2 100 1089 -1 +1.0, 5.0
200 129.00 125.0 no 10
SEL 2 1080 109.0 0. +1:0-2:5
025 100U o9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Seiting Antigipated Measured Acceptance
UNCERTAINTY
FAST/C/ 05-142 REF LhLE o ERRE Limit
ST Setting (dB) (el) {dliE) {£dB) i = dB)
Complete cycle 137.4 136.7 -0,70 X0
Positive half cycle 136.4 136.1 -0.30 0.2 20
Megative half cycle 136.4 136.2 -0.20 20

The results refated anly to the item calibrated. The cermificate shall nol ke reproduced except in fall, withaul written approval of the Innosiive Instrument Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

T30 MO0 1Y, SO0 SUNTINAKORN 1] TAMBON BANG KAEQ,
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12, Overload indication

Centificate No

Hequest No

UL Setting Measured Acceplance
UNCERTAINTY
FAST/ A/ 37-139 uuc
STD Setting (el [ +dB)
Positive one-half eycle 142.2
Megative one-half cycle 1423
Deviated 0.1
13. High Lewvel Stability
UL Setting Mensured Acceptunce
UNCERTAINTY
FAST/ A/ 37-139 uuc Limii
ST Seifing (dB) (£ dB) (= diB)
Imitial 1380
Final 1380
Deviaied o0 0.l 0.3

End of Certificate

I-ACT-103

Rexq-2022-0230

Thae results related only 1o the item calibraled. The ceriificate shall not be reproduced except in flell, witkous wridien approval af the Innovative Instrument Co.. Lid

FM-T08-5EM-01 Reev 0 Hesase date 010070 [

lenanslumuay

INMOVATIVE INSTRUMENT CALIBRATION LA

NNOVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

TR MOKD 13, SO0 SEUNTINAKORN 1] TAMBON BANG KAEO,

AMPHOE BANG PHLT SAMUT PRAKAN PROVINCE 10540 THAILAND i

TEL: i6600-21 16-5860-1 FAX: (66M0-21 16-T140

N Iy
L% IO ATIvE |

Butucded Buawiumues §1hs

Page: 176

Certificate of Calibration

Customer
Name 1 UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address 1 81 Bon Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong. Bangkok

10264

Unit Under Calibration Details

Measuremant ilem + Sound Level Meter

Manuficturer LARSON DAVIS Microphone Model :
Model i LxT2 Microphone SN ;
Senal Number + 03405 Preamplifier Model <
I ; UAE.EFM.041/2564 Preamplifier /N :
Resalution : Dl dB Intrament Seatus :

Calibration Environment and Dietails
Temperature :BCE2C
Humidity : 50 %RH £ 20 %RH
Harometric Pressure 1013 hPa = 10 hPa
Received Date : 31 January 2022
Calibrmted Date 11 February 2022
Calibration Procedure

Locatien of Calibration : Lab Acoustic

Reflerence Standard

Blicrophane Class ;

Certificate No: 22-ACT-101

Request No: Req-2022-0231

__,

IT5AM
329360
FPEMLxTZC
73800

Lised

: In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Elsctroacoustics - Sound level meters - Part 3 Periodic tests

Instrument Brand Mosdel SN Duse calibration Tracehiliny
Standard Microphone GRAS A0AN 188273 15 September 2022 GRas
Multifrequency Calibrmsor uest Quest-cal EFADMI234 14 June 2022 TSI
Audio Generator Svaniek Svandl] 13 18 October 2022 WK Elsciric

Note

The reperied uncertainty is based on standard uncertainty multiplied by the Coverge Factor & = 2, providing a level of confidence spproximately 95 %

Calibrated By : E Approved By : i
M. Moppaden Luangan Mr. Pecit Mathavorn
Calibration Officer Calibmiion Engineer Supervisor
Tssue Date : 11 February 322
The resalis related only 1o the item calitmted. The cerificate shall nou be reproduced excopt in full. withoul wrilten appecval of the [ssovaiive bstrument Co., Lid
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INMOVATIVE INSTRUMENT CALIBRATION LAB

INMOVATIVE INSTRUMENT O LTD. HEAD OFFICE

TR MO0 13, SO SUNTINAKOEN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6H0-2116-S860-1 FAX: (6630-2116-7140

IR N OWAT TWIE
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ACCREDITED

T
CALIORATICIN LARCRATENY
AC- 261

TNMOVATIVE INSTRUMENT CALIBRATION LAB

INROVATIVE INSTRUMENT OO, LTD. HEAD OFFICE

T139 MOO 13, 801 SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL! [6AHF2116-5860-1 FAX: (B6M0-2116-T140

AN ATTVE

whdin Bufundfidl Busriaus 4k

g
ACCAEDITED

TSI
CALIMRATICN LARCRAT(#Y
AL 2061

Page : 2/6 Page:3/6
Certificats No 22 ACT-101 Certificate No 22-ACT-101
Request No Req-2022:0231 sty o Roq H2-0731
1. Indication at the calibration check frequency
UUC Sotting Nainsi Beore Adjust Adjust R 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UNCERTAINTY uue s Devl o F eptance
FAST /A 37139 Level v ERR uuc ERR Limit b i e UNCERTAINTY i
Calibrator Seting e (B o @®) (B} (+dB) PO FAST /37-139 Welghting Hespone cuirve Lirmil
ST Settin A(dB] C (dB; Z (a8 + dB] +dB;
1000 Hz 1 14.00 dB3 11385 1139 0,05 1139 0.05 .20 0.3 £ s o o 2 -
63 Hz 02 0.0 (] 20
Mot : Absolute sensitivity was esiablished by the use of Sound Calshrator Brand SVANTEK, Model SV 354, SN 58079
125 i 0.1 0.0 00 1.5
230 Hz 0.1 0o 00 1.5
2. Self-generated noise, Microphone installed 500 Kz 0.1 0.0 oy i
UUC Setting
1000 He 00 0o 0 0.2 1.0
Measured | UNCERTAINTY
ST/37-
EASTEITIN 2040 Ha 00 0.0 00 24
UUC Weighting (1] [+ dB) 4000 Hz [11] 1] 040 3
2
A 173 0.0 B0 Haz (1] 0.0 00 5
3. Self-generated noise, Microphone replaced by the electrical input signal device it B o i il
VUE Setting
Measured | UNCERTAINTY &, Frequency and time wei t 1kHz
FAST [ 37-139
UL Serting 5TD Measured Acceplance
Sl () [2dH) FAST/ 37-139 REF uue P Bl YO
x
A 6 0.1 LUC Welghting (dB) (dB) (dB) { i) (+dB)
i 273 .10
A 114,00 1140 L] 0z
z 132 0.
» (s 114.00 114.0 00 0.2 02
4. Acoustic signal test of frequency weightings (Without Windscreen) = s i v i
) Deviation from various Frequency Acceplanee
UUC Setting ' UNCERTAINTY UL Setting STD Measured Acceptance
Weighting Respane curve Limit UNCERTAINTY
FAST/ 37-139 A C ] 17139/ A REF v ERR Limit
: (+dE} { £ dB)
STD Setting (dB) (dB) (dR) UUC Time Respone (dB) (dB) (i) [ 4 dB) { +dB)
125 He 0.0 0.1 i1 .50 2.0 Fast 114,00 14,0 0.0 ol
1004 Hz an 00 0 060 1.0 Slaw 114.00 1140 ixi] B2 [iN]
4000 Hz 0z 0.2 02 160 10 Leq 114,00 114.0 [iXi] 0.l
E000 Hz A1 L 0.0 0.70 50

The results relased only to the inem calibrated. The caniflcate shull sot e reprodaced avoopt in full, without written approval of the Inncvaiive Instrament Ca., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB
IMMOVATIVE INSTRUMENT Cd, LTO. HEAD OFFICE

T30 MOO 11, 501 SUNTINAKORN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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INNOVATIVE INSTRUMENT CALITBRATION LAR

IMNOVATIVE INSTRUMENT COu, LTD. HEAD OFFICE
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afas
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Cemificate No
Request Mo
7. Long Term Stability
UUC Setting Measured Agceprance
UNCERTAINTY
FAST /A /37-139 vpe Limit
STD Serting (dm) (+dB) (+dB}
Inieiad 114.0
Fisal 1140
Deeviated (X1}
8. Level linearity on the reference level range
VUL Setting Anticipated Devintion Acceptanoe
UNCERTAINTY
FAST (A 37-139 REF uue ERR Limit
STD dB (dE}y (dB) (B (+dB) | +di)
13900 139 139.0 00 L1
134,00 134 134.0 0.0 L1
12500 129 129.0 00 1.1
124.00 124 124,00 i 11
115,06 "y 1190 (] 11
11400 114 1140 0 1.1
LS00 1] 108 00 04 1.1
104,00 104 1040 04 1.1
G800 o 9.0 0 L1
SO0 94 a4 0.1 1)
H9.00 L) B9 .1 1.1
03
400 84 CEL] 4.1 1.1
75.00 Fi .9 0.1 1.l
.00 T4 4.0 1] Ll
(0] ] 0.0 [0} Ll
H4.00 4 &40 0.l {71
5400 59 590 LX) K
5400 54 40 an 11
4000 4 490 o (#]
4400 a4 .0 ol L1
3900 3 393 03 11
300 38 384 4 L1

2I-ACT-101

Rex-2022-0231

The resulis selated caly 1o the item calibrated. The cenificate shall sot e reprodeced excepl in full, without writlen approval of the Fnovative Insrument Co., Lid

FM-TO8-SLA-01 Rev 0 Issue dme 0171

lenanslumuay

Certificate No

2-ACT-101

Request No Reg-2023-0231
9. Level linearity including the level range control
UL Setting TD Measured Acceplance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range {dit) {di} (dB) { = dB) [ & By
419 43.6 -0.3 LI
37-13% 03
1i4 LAEKI] L1 11
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
AfIT-139 Toneburst Rel uuc ERR Limit
UC Time Respone {msh (1] (dB) [137] {+dB) {=dB)
20 1350 1349 0.1 1
Fast 2 118.0 176 D4 +1.0,-2.5
025 1080 108.E 4.2 +1.5,-8.0
0 1286 12835 0.1 1
Show 0.3
2 109.0 1088 0.2 +1.4, -5.0
2K 129.0 120 0.0 |
SEL r 109.0 LIFX ) 0.0 +140, -2.5
0.25 100.0 1000 0.0 1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit
STD Setting (i) (dm) (dB) {+dB) {#dB)
Complete cycle 1374 136.7 .70 30
Positive halfcycle 1364 1362 =020 02 24
MNegatve hall cycle 136.4 1362 -0.20 24

Thee results related cnly to the fiem calibrased. The certifbcaie shall not be roproduced except in full. withowt writien approval of the Innovmtive [ssirumens Ca., Lad

M- PE-5 1000 Rev. Isaue daie 01T 12
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INNOVATIVE INSTRUMENT CALIBRATION LAB

IMNOVATIVE INSTRUMENT OO, LTIR HEAD OFFICE

R L

T3 MO 13 500 SUNTINAKORN 11 TAMBON BANG KAED,

ARS) MBLATE ACTTATIBLAT R

rmnhlmwﬂmm-hﬂl ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (G6HF2116-5860-1 FAX: 166)0-21 167140 EALIBRATION LABORATIRY

Page : 6/6

Cenlificane No 22-ACT-101

Hequest No Heq-2022-0231
12, Overload indication
UUC Setting Measured : Acceplance
FAST / A/ 37139 Ui * Limit
STD Setting (el B) {+dB) {=dB)
Pusitive one-half cyele 1418
Negative one-half cycle 1418
Deviated -0.0 0z 1.5
13. High Level Stability
UUC Setting Mensured Acceplance
UNCERTAINTY
FAST /A 37-139 LI Limii
STD Setting (i) {£dB) (+£dB}
Initin 138.0
Final 1380
Deviated 0.0

End of Certificate

The wesulis eelaed eoly 1 the isem calfhrated. The comificate shall not be reproduced excepe in fiall, without written spproval of the Innowutive Instrumens Co., Led

FM1-TE-SLM-01 Rev i ksose date LTS

lenanslumuay

IMNMUVATIVE INSTRUMENT CALIEBRATION LAB

INROVATIVE INSTRUMENT 00, LTI HEAD OFFICE

39 MOO LY SO1SUNTINAKGREN 11 TAMBON BANG KAED, T

_aas

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10530 THAILAND - i

ANE] MIT A RIVEN BT AA8TE
ACCREDITED

——— T —
TEL: (AEHR2116-5R60-| FAX: (#6031 167140 N
P : 106
Certificate of Calibration

Custhmer

Mame ¢ UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Certificate No 3 22-ACT-037

Address + Bl Sai Udomsak 41, Sukhumyit Road, Bangchak, Prakanang, Bangkok Roquest Mo ;. Reg-2022-0096

10260

Unkt Under Callbration Detalls

Measurement ibem 2 + Sourd Leved Meter Microphone Class . 1

Manufacmirer ; LARSON DAVIS Micraphone Muodel : 375404
Modiel + LaT2 Mlicrophone 5/ : 329358
Serial Mumber i (00S407 Preamplifier Model : PEMLzT20
18] 1 UAEEFM.O043 2564 Preamplifier 5/N : 073202
Resolution ¢ Ol dBE Inrument Seanas @ Used

Calitration Environment and Details
Temperabure P23 E2C
Husmadity i 500%RH % 10 %RH
Barometric Fressure 1003 hifa & 10 hPa
Received Dale + 14 January 2002
Calibrated Dase 21 Jamary 2022

Calibration Procedure In-bouse method CP-SLM-01 based on [EC 61

Lecation of Calibration Lak Agoustic

Reference Standard

=3 : 3 Ebectrascoustics - Sound level meters - Part 3: Periodic tesis

IS trarrieml Brunsl Madel SN, Diae calibmtion Tracehility
Standlard Microphone GRAS AN 185273 | & September 2022 GRAS
Multifreguency Calibrator LT Qugsi-cal EFADNIZI4 14 Jurse 2022 sl
Audio Generatar Svamiek Swandl| 131 18 October 2022 WK Electric

Node

The neparied uncerianty is based on siandard uncertainty muliipleed by ihe Coverage Factor & = 2, providing n level of confidence approximacely 95 %

Calibrated By : ,’Tfe

Approved By ¢ _,.]i"'n-l

Mr. Noppadon Luangan
Calibrution Officer

Tssue Date :

Mr, Pacil Mathavom
Calibration Engineer Supervisor

21 January 2032

1
The esults relared enly 1o e (e callbraned. The certifieare shal ot be reproduced except in foll, withoer wrimen ‘N“Lﬁ.h{mT: m
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INNOVATIVE INSTRUMENT CALIBRATION L

AR

INRNOVATIVE INSTRUMENT OO LTD. HEAD OFFICE

TOEIR MO 1L, SO0 SUNTINAKORM 11 TAMBON BANG KAED.

AMPHOE BARG PFHLI SAMUT PRAKAN PROVINCE 10340 THATLAND

TEL: (G6HR2]I6-S860-1 FAX: (66HEF2116-7 140

g Tl Tl o

i MreTurrdtel B 4afe

Certificate No
Reguest Mo
1. Indication at the callbration check fraquency
UL'C Setting Mansinud Befure Adjust Adjumst Acceptance
UNCERTAINTY
FAST (A 37-139 Level uue ERR wue ERR Limit
Calibrator Ssiting 4B} B} (4B} () (i) {+ dB} {+dR)
1000 He 114.00 dB 11385 1138 005 1139 0ns 0.20 IE]
Mate ; Absolute sensitivity was established by the use of Sound Calibeator Brand SWANTEK, Model 8 354, 54 58079
2, Self-generated noise, Microphone installed
UUC Sctting
M INCERTAIN
PR easured | UNCERTAINTY
VLT Weighting ) { +dB)
A 2.0 .10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
EAST (37-129
ULC Welghting {8 { + B}
A RE a.10
c %, 0.10
z 28 0.10
4, Acoustic signal test of frequency weightings (without Windscreen)
Devigtion from varioms Froqeeney Acceplance
UL Serting UNCERTAINTY
Weighting Respone curve Limit
FAST /37139 A C 2
di di
STD Setting (an) e (aB) LE) oy
125 Hz 04 .l 0l 050 20
100 Hz o o0 04 LAl 10
4000 Hx (it} 0.1 0.1 (a0 10
S000 Hz 0.3 4.5 04 07 50

1
Ty resulis nalaied ondy (0 ihe ibem calibrwted. The certificans shall nen be reprodeced excepi in Rk, witeul urumﬂaﬁa’ﬁmmau
Fi4-0 | Hew Degaie dase 01019

INROVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT CO,, LTI HEAD OFFICE

TAIF MO0 1Y SO0 SUPNTINAKORN |1 TAMBON BANG KAEQ.

TEL: (66H-Y116-S860-1 FAN 1GHX0-2016-7 14

AMPHOE BANG FHL] SAMUT PRAKAN PROVINCE 10540 THAILAND

Tra

A A

[

i B lundied Buanpans e

———— T
CALIDRATAH LABIRATORY
AC-J961

Page 36

Ceriificate No B-ACT-037
Request Mo Req-2022-0006
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UL Setting Dhevistion fram various Froquency Agceplance
UNCERTAINTY
FAST / 37-138 Welghting Respone curve Limit
ST Setting A (i) Cidiy Z (B} |+ dB} |+ dB
63 Hz 0.2 0.1 o 20
125 Hz o] L} o 15
250 Hz <0l LLAT) 0o 1.5
SO0 Haz 0,1 [1K:] LIE 1.5
100 Hz 0 L] L] 02 1.0
2000 Hz oo a.n 0.0 2.0
4000 Hz 00 00 L] 30
B00H Hz -0l =0l LN -
16000 Hz =01 0l il +3, -INF.
b. Frequency and time weightings at 1kHz
UUC Serting sTD Mensured Agceplance
UNCERTAINTY
FAST / 37-139 REF L] e ERR Limit
UUC Weighting {dH) 1] (B} [+ dB} | + dB)
A 114,00 1140 0.g n2
c 114.00 114.0 [111] 02 02
£ H4.00 140 LT D2
UUC Setting 5TD Measured Acceplance
UNCERTAINTY
IT-1397 A REF uuc ERRE Limit
UUC Time Respone () {8y (dB) (+dBj (+di)
Fas 114,00 1140 0.0 (14}
Slow 114,00 1140 on a2 0l
Legq 114.00 1140 an o1
]
The results relased only so the jiess calibried. The cenificaie shall not be reproduced except in full, withou wrine wwﬁaw 1
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7. Long Term Stability
UUC Setting Measured Agteprance
UNCERTAINTY
FAST /A 3T-130 uue Limit
ST Setting (dB) (+dB) {+ dB)
Nndtial 1140
Final 1140
Dreviated o

&, Level linearity on the reference level range

22-ACT=037

Req-2022-0096

VUC Setiing Antleipated heviation Accepiunce
UNCERTAINTY
FAST /A IT-139 REF unc ERR Limde
SThdB (0 1] (L] ey (+dB) {+dB)
135.00 1» 13940 LiTi} 1l
134,00 134 140 (i1} 11
129.00 13 1294 00 1.1
14.m 124 1240 00 N
1T500 e 1150 ad k1
114.00 114 1144 oo L1
109,00 04 1.0 g (B}
104 4 [CT] [<11] L1
29,00 9 L L] 0o (M}
0400} £ 919 4l 14
BE.00 B9 RS - (N
B4 L 219 A1 w3 Ll
900 ™ 129 Al Ll
THM) 4 38 Al LI
69,00 L] o 0o L
64,00 o &0 no LI
.00 = 20 oo N
5400 - 40 (] L
.00 4 4.0 1] 8
4400 “ 4.0 1 L1
i ] 394 0 i1
B0 » i3 3 Il
11 a7 e i L1

1
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9. Level linearity including the level range control
UUC Setting 5T Meastired Acceptance
UNCERTAINTY
FAST /A REF uuc ERR Limit
UUC Range LB (B 1B I £ dB) L
4.l a4.2 0.1 1.1
37-138 w3
114 1140 i L1
10. Tone burst response
LU Setting 5TD Anticipated Measured ACCopian
UNCERTAINTY
AL 37139 Taneburst Hef vuC ERR Limit
UL Thme Respome Lz 11H] 1dE) {dB} { 4+ dB) i+l
200 135.0 133.0 o i
Fasi i (NN 1y .3 +1.0,-2.5
0.25 1i9.0 1088 02 +1.5,-50
200 1286 128.5 -l I
Sl 03
i 08,0 [0 L] 0.1 1AL <50
200 129.0 129.1 4 i
SEL 2 1080 108.49 -l + 40,25
025 1000 1060 an 1.5, =50
11. Peak C Sound level
UL Setting Amticipated Mleasured Acceptanoe
FAST / C/ 95-142 REF e ERR Limii
ST Seiting {dB) (B} (i) {wdB) i+ dB)
Complete cycle 1374 1368 0,60 in
Passtive hall eyele 136.4 136.1 .30 02 an
Megative half cycle 1364 1362 -0.20 20

1
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12. Overload indication

Certificate Mo

Riguest Mo

LI Serting Measured Acceplance
UNCERTAINTY
FAST /A /37-139 vuc Limit
ST Sertlng {dB) [ £dB) [ =dB)
Positive one-half cvele 1429
Negaiive one-half eycle 1429
Dheviated a0
13. High Level Stability
UL Setting ewsured Agceplance
UNCERTAINTY
FAST A /37-138 (11 Limit
ST Setting TdB) { £ dB) {+dB)
Initial 138.0
Fimal 1380
Dieviaed o .1 03
End of Certificate
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CALIBRATION D02

Cert.No.: 21CH1137

Page.: 10f3

Certificate of Calibration

Equipment : pH NMetar

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HAQADDZ20

1D No. : UAE.EFM.165/2563(EFM.pH.08/63)

Condition As-Recelved: Used Item

Received Date : 30 August 2021

Calibration Date : 02 September 2021

Reference : 2108-0913WSC-3

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 £ 25) "C

Relative Humidity : {50 £ 18) %

Calibration Procedure :

Calibrated by :

Approved by :

( -/} Malee Buikruea
() Saithip Meangmai

In - house method :

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

- CP-CHB by comparison with standard thermometer

Warakom Lemngagtrakul

Ml -

Approved Signatory

{ ) Warakom Lermgagtrakul
Issue Date :

The Uncertainties are for a confidence probability of approximately 95%

This cestificale may nol bo reproduced ober thi in fall. except wich the prior wrines
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Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No.  ID Mo. Cert. No.
1} Decument Process Calibrator 43160066 130RC082 21E12231
2) Ref. Standard Thermometar 4982054 110RCO44 2011233

Cert.No.:
Page.:

21CH1137
20f 3

Due Date
27 Apr 2022
15 Oct 2021

This certification is traceable to the International Systemn of Unit maintained at:-

- Traceable fo National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials

: The measurement resulis are fraceable to S| through CPA chem Lid.,

ANSI-ASO National Accreditation Board, Accredited Mo. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA cham 754028 28 June 2023
pH 6.985 CPA chem 725827 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022
3. This cerfificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)
MNominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
mV k
pH my myv pH (M)
pH Meler 4.00 177.48 1776 4.01 0.058 2.00
S/N.: HADADOZ20 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 T.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00

nansluavau

Cert.No.: Z1CH1137
Page. 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pHmeasurement| factor
(mV) (%) K
pH Electrode 4.008 4.01 155 0.0079 2.00
S/N.: 99C0039 6.985 6.98 -18 0.0099 2.00
6.885 7.00 -18 0.0093 2.00
10.015 10.01 -196 0.013 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model ; 9652
- Serial No. : 99C0038
Dimension of probe;
- Length : 93 mm
- Diameter : 16 .
= Immersion Depth : 20 mm
Calibration Standard uuce Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
{°c) (°c) ("c) {%c) (£%C) k
250 25.002 25.0 -0.002 0.20 2.00
30.0 30.003 300 -0.003 0.20 2.00
35.0 35.004 35.0 -0.004 0.20 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 895 %.
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No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipment.(qmmwﬁ""l wazaInId)
1 |Analytical Balance TSP Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. TH2058-097-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) PM-10 1128312528 ACC-TH
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. TH2058-098-040722- 7 Apr 22 6 Apr 23 -
(Readability 0.1 mg) B108115858 ACC-TH
3 [pH Meter pH Hanna HI2211 / National Food Institute, 2202097-001-01 16 Mar 22 15 Mar 23 -
[ Temperature Instrument 8165345 Ministry of Industry, Thailand
4 [pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2202093-001-01 16 Mar 22 15 Mar 23 -
1230525212 Ministry of Industry, Thailand
5 [Turbidity Meter [ Turbidity Oakton T100IR / Technology Promotion Association 21CH1017 17 Aug 21 16 Aug 22 -
1120501017 (Thailand-Japan)
6 |Analytical Balance [Total Suspended Mettler-Toledo XSR205DU / Technology Promotion Association 22MM210 26 Apr 22 25 Apr 23 -
(Repeatability 0.01 mg) Total Dissolved C009071872 (Thailand-Japan)
7 |Hot Air Oven Memmert UF55/ Technology Promotion Association 21TM1876 29 Oct 21 28 Oct 22 -
8216.1666 (Thailand-Japan)
8 |UV-VIS Spectrophotometer  |Sulfate Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 23 May 22 22 May 23 -
Technologies MY15410009
9 [UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
2021-064
10 |UV-VIS Spectrophotometer Hitachi U-2900 / DCQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
21E22-009
U3 gluidie uouwnad ueus 1Budideds poudaund S
o iRnsiaTeiuInsgIu ISO/IEC 17025 Certificate Page 1 of 2
muﬁmmmmsnaauqmmwéunmﬁau (EIA)
Tasans SCCC (widloa 35 wiag)
sgriiadteunnsa-lguieu 2565
FemaeTesdiaUsziwiesfiinsinnei dwmiuinnziaunindanndey
No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of | Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipment.(ﬁ}nmﬂw&‘l wazaInA)
11 [Atomic Absorption Total Iron Agilent System ID:G8432A Thailand Institute Of Science MTC.ACL. No. 7 Mar 22 6 Mar 23 -
Spectrophotometer (AAS) Technologies AA240FS / And Technological Research (TISTR) 486/65
MY13160001
12 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
(icp) Technologies GBO15AA / Co. Ltd. Maintenance
MY18030001 Checklist

Due Date of Calibration* : fvuamuuNunIsaauiisulszad edsdosdas 1 as

U3 gludin wouwdad wous WBudiilyss revudauwnui

s fRin1iknsgiaInsgiu ISO/IEC 17025

N0

Certificate Page 2 of 2
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Calibration Cartificats 1D
TH2058-067-040722-A0C-TH

METTLER TOLEDO Service

Catbraton Cotcats 1 METTLER TOLEDO Scrvice

TH2058-097-040722-ACC-TH

Error of Indication
As Found
.3
1 00000 g 0.0000 g | 018 mg 2
2 01000 g 01000 g 0.000 g .19 mg 2
3 1.0000 g 0.o8ga g -0LD0ad g 019 mg 2
4 5.0000 g 50000 g 0.0000 g 010 mg 2
5 10,0000 g 0.59089g -0.0007 g 0.20 mg 2
B 20.0000 g 20,0000 g 00000 g 0.21ma 2
7 50,0000 g 50,0000 g 0.0000 g 0.23mg 2
B 70.0001 g 70.0000 g 00001 g 0.26 mg 2
-] 1000000 g 1080000 g 0.0000 g 0.29mg 2
i 15000000 g 150.0002 g 0.0002 g 040 mg 2
1 200.0001 g 200.0003 g 0.0002 g .46 my 2
h © As Found
dt * ps Left
B
E
& o
E -
P il Far impraved legioiity of the graphics
. g iy 9
x g T ol incraasing messurement paints.
T : are shawn and messumment poirs
‘E clase to zena are nal displayed
o

Calivratian Paints [g)

The uncertainty stated is the expandad uncerainty &t cakbration obiainad by multiphying the standard combined uncertainty by the
covarage facior k - which can be |ergar than 2 according 1o EURAMET cg-18. The value of the measurand kas within tha assigned range

of walues with a probakilty of approximately B5%.

The usar is responsible for maniaining anvironmenis! conditions and the settings of the weighing instrumant when it was calibrated

Test Equipment

Remarks

Eguipment condition: Good
Mext calibration accending to customer's procedures
Calipration data not decide by cabibration |sboratory
Test weight by Filler pan :1g=0.6999 g, 3 g = 3.0000 g, 5§ = 5.0000 g
End of Accredited Section

All weights used for metrological tasting are trecesatda to national or international stardards. Tha weights were calibrated and certified oy

an ecoredited callbration laboratary.

Weight Set 1; DIML E2
Wiaight Sei Mo.:
Cartificate Number
Therma Hygrametar
Eguipment Mo.:
Cartificate Mumber

WS5A0 Dete of lseue:
C208581621

INTET Diste of lssue:
21H1220

Caibration Due Data:

Cabioration Due Data

23 Fep-2022
14-Ag-2023

14-Jum-2021
01-Jun-2022

Scftwar \esion: 179,035
Repon Version: 2.18.13
Form Numier F103C

EMETTLER TOLEDD

This & an onginal documesd and may nol be garially reproduced wikcul the

i permissen of P Esung eabbaion ey

an

Page dof &

aslunruay

The inorrkation below and any anachments b this calibration cemficate sra not part of tha accradited calipration

Sotwars Verson 1.736.208 & METTLER TOLEDD Page d of §

nenslumunu

Paport Varsion: 29813 This @ an arignal documen| and may nat be partally ereduzed witiou the

Farm: Hurmber: F105C wrdinn paeission of tha isssing salibration laboratory,




Calibration Cartficate 1D
TH2088-057-040722-2CC-TH

METTLER TOLEDO ©

ryvice

Measurement Uncertainty of the Weighing Instrument in Use

Staled is the axpanded uncertainty with k=2 in use. The fermula shall be used for the estimation of the uncenainty wder consideration of

the errors of Indication. The value R regrasants the net load indication in the uni of measwene of the device,

Temperature coafficient for the evalusiion of the messurement uncertainty in use 3.0 108K

Temperalure rangs on sie for the evaluation of the measurament wncartainty in use; 3K

Linaarization of Uncertainty Equation

1 0oootg

Ta optimize the: stahility of the linearization, besi

22049 Uy = 0,18 mg + 0,00817 mgig - R MiA

s of the zero load anly increasing measurament poinks with a test load of 5% of the

massuramant range or larger ana ieken for the calculation of the Inear equation

Absolute and Relative Measurement Uncarsinty in Usa for Varous Net Indications (Examples)

Calibration Cortificate |0
TH2058-088-0407 22-ACC-TH

Metther-Taledo (Thistand) Lid,

METTLER TOLEDO

B4 - B46/S Lasalle Rd., Bangna Tal Sub-District

Bangna District, Bangkak 10260
+68 2723 0382

MT-TH.Service SupporiEmd, oom

WSC-TIETIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: United Analys: and Engneering Consultant Co., Lid
Address: 3 5ol Udom Suk 41, Sukhumvit Rd., Bang Chak
Cilty: Fhira Khanaong Contact Suwit Chotrak
Zip | Postak: 10260
State / Provinca: Bangkok
Order Number:

Waighing Device

s03izazienss

Manufacturar: Matller Toledo Instrumant Type: Weighing Inatrurment
Modisl: ABZ4-SIFACT i Pt UAE AR B2565
Sarlal No.: B108115858 Taminal Modal: TR,

Baildling: NA Terminal Serial No.: MiA

Flooe: L Terminal Assel Me.: A

Room: Balance Raom 2 (206)

0.0220 g Q.19 mg 0,BEY% A LAY

0.2200 g 0.19myg Q.087% (SN A

2.2000 g 0.21 mg 0.0065%: A, LY

220000 g 0.37 mg 0.0017% MiA hrs,

220.0000 g 20mg 0.00090% M MiA

E E
1
H | %
:
5 o
& £
ﬁ S
" i)
i &
Wieighing Range |%] Reading |g|
g Fowind As Left

0.0001 g

Procedure
Calbration Guidalina: EURAMET cg-18 v, 4.0 {12115}
METTLER TOLEDO Work Instruction: CRANDNZZ

This calibration cedificale contains measurements for As Found and As Ledt calibrations.

The sensitivity/span of the weighing instrument was adjusted bafora Az Found and As Laft calibrations with & tulit-in weight

In accordance with EURAMET cg-18 (1172015}, the tast loads ware sslacied 1o reflect tha specific use af the waighing device or to
accommadate spacific calibration condilions.

Ag Found Start: 22.6°C End: 32.1°C Starl: 58.0 %

s Lel Start: 22.3

c End: 22.4°C Start: 46.2 %

Hurniddity

Mg Found Calibration Date:
Mg Left Calibration Date:
Issue Date:

&

07-Apr-2022 Calbrator: e
( i T
Of-Apr-2022 ’
OB-Apr-2022 Sirgwit Chamchan
Agpiowed Signatary:

Zm‘:ﬁm’

B Kassakom Tassanachaisakul
O sanii Jiniyem
0O Surechet Sukkate

Sotwers Versos 1.230.288
Rapait Varsion: 216,13
Farm b rrber: £ 1030

©METTLER TOLEDO Page § of §
This is an onginal document and may not be panaly reproduced Wihow: th

LTI enaslueauau

Softmars Vamion. 1.23.0 768
Riegon Version: 2.18.13
Fom Mumper: F103C

& METTLER TOLEDO Page t of 5
Tris is an original document and may not be pamially reproduced withau! he

lanasluniuay

wrinen permissen of e g calibnaion liecmery,




Tt S METTLER TOLEDO Service

TH2056-088-040722-A0C-TH

Measurement Results

et s METTLER TOLEDO Service

TH2058-068-040722-ACC-TH

Repeatability
Test Load: 100 g

¥ As Feund
*

1 40,0005 g 59,9998 g Aatal

2 00,0004 g 1000000 g

1 F

3 1000004 g 599989 o

4 100,0008 5 100.0000 g ; W

5 100,0005 g 99994 g 2d

B 100.0004 g 59,9988 g A idl )

7 100,000 g 100.0000 @ Y

B 100,0004 g 100.0000 g + .

100,000% g 1000800 g (* .,
10 100,0005 g 1000000 g . *
L] - 4
.
Standard
i 000007 g 0.00007 g
B
T 0" i 1 Grinph iage ats (hi o Thi i which the
st was parionmasd.
The results of fes graph amm based upon the absclubes values of the difsmnces
fraw thia MBan vk
Eccentricity

Test Load: 100 g

- e -
1 100.0005 00,0000 it a8
R R g / -2d 2d N\ -2d
2 1000003 g 90,6990 g / \
3 100.0003 g 0R.E998 g | | |
4 100.0007 o 100,000 g \ / |
] 100.0007 g 100.0002 g .2d 24 / \\ -1d
i Aa J/ N
[LERTE] E =
Daviasan 00028 e.00029 As Found s Le
The: "d” in e graph repressnts the readability of the rangainierval n which
ihw tRst was patamed,
Software ersion: 1.25.0.268 EMETILER TOLEDG Page 2 of §
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Error of Indication
Aa Found
Refanencs WVales Indication Emor of Indication Expanded Uncartainty k
1 00000 g 0.0000 g 0.0000 g | 0.15mg 2
2 01000 g 0,001 g 0.0001 g .16 mg 2
3 1.0000 g 0.8598 g 00001 g 0.16 mg 2
4 5,0000 g 50000 g 0.0000 g 016 mg 2
5 10,0004 g 10,0001 g 0,0001 g 017 mg 2
B 20,0000 g 20,0001 g 0.0001 g 0.18mg 2
7 50.0007 g 50.0003 g 0.0003 g 0.20 mg 2
B 70,0001 g 70.0005 g 0.0004 g 0.26 mg H
1 100.0000 g 1000005 g 0.0005 g 0.27 ma 2
10 150.0000 g 150.0007 g 0.0007 g 0.38 mg 2
L 200.0001 g 2000008 g 0.0007 g 0.44 mg 2
As Laft
Rasfanencs \alue Indication oAl Expanded Uncertalnty k
1 0.0000 g 0.0000 g 0.0000 g 0.15mg 2
2 01000 g 0.1000 g 0.0000 g 0.16ma 2
3 1.0000 g 08998 g | 00001 g 0.7 mg 2
4 5.0000 g ' 5.0000 g [ 0,0000 g 017 mg 2
5 10,0000 g 10,000 g 10,0000 g 0.17mg 2
[ 20.0000 g | 20,0000 g | 0.0000 g | 018 mg 2
7 50.0000 g 50,0000 g 0.0000 g 0.2 ma 2
8 T0.0001 g 70.000 g 0.0000 g 0.26 mg 2
9 100.0000 g | to00000g | 0.0000 g 028 mg 2
10 150,0000 g 150.0001 g 0,0001 g 0,39 mg 2
1 00,0001 g 20000019 | 0.0000 g 0.45 mg ]
A8 Found
R -—- * jslen
E R r -
] y S | g } l L____—4—.~__' For improwed lagibilty of the graphics
£ I 1 l l 1 arity increesing measursmen ponts
= = | ae Shown and MeasuremeE points
E 1 close b 260 e Nt Seplayed
-

Galibration Paints [g]

Thes uncartainty Slaled is the expanded uncerainly al calibration oblained by mulliplying the slandard combined uncartainty by the
coverage factor k = which can be larger than 2 acconding (o EURAMET og-18, The value of the measurand lies within 1he assigned range
of values with & probabliity of approximataly 85%.

The uses is responsible for maintaining environmental conditions and the sellings of the weghing instrament when il was calbrated

Soltwarm ersicn: 1579,0.2858 ©WETTLER TOLEDD Page 3of &
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Calibration Cerlificate 1D
TH2058-088-0407 22-ACC-TH

METTLER TOLEDO Service

Test Equipment

Calibration Cartificate D
TH205B-09B-040722-ACC-TH

METTLER TOLEDO Service

All weights used for metrolopical testing are traceable o national or infernational standards, The weights were calibrated and cerlified by
&n accradited calibration laborstary.

Wight Set 1; OIML E2

Waight Sai Mo. W5a0 Date of Issue 23-Feb-2022

Carificate Mumbar CZ0a581631 Calibration Due Cabe 14-ALig-2023

Themo Hygrometer

Equipment Mo, IN161 Diate of issue 1deJun=2021

Carificate Mumibar Z1H1Z30 Calibragion Due Dabe 01-Jun-20322
Remarks

Measurement Uncertainty of the Waighing Instrument in Use

FACT adjusiment funclionalty aciivated

Walue of the bullt-m weight adjusted

Equipment condition: Good

Mext calibration accorging to cusiomer's procadure

Calibration data nol decide by calibration laboratory

Test weight by Filter pan: 1 g = 1.0000g. 3p=3.0000 9. 5 = 50000 g

End of Accredited Section

The informiation below and any atlachments bo this calibration cedificate are not past of the accrediled calibeation

Stated Iz the expanded uncertainty with k=2 In use. The fermula shall be used for the eslimation of the uncerainty under consideration of
the errars of indication. The value B reprasents the net load indcation i the wnit of measura af the devica,
Temperabire coefficient for the evaluastion of The measurement uncertainly n use; 25108 K

Temperature range an site for the evaluation of the measurement uncariainty in use: IK

Lineartzation of Uncartainty Equation

1 000014 2309 Ur = 0.16 mg + 0.0111 maig - R Uy = 0.16 mg + 0.00582 rmgig - R

To oplimize the siabiity of the linsarization, besides of the 2eno lead ordy increasing measurement painis with a test load of 5% of the
measwrement range or larger are taken for the calodation of the near equation,

Absoiute and Relative Maasurement Uncestainty in Use for Viarious Nat Indications (Examples)

Seftwans vermen 1230068 ENETTLER TOLEDD FPoapedof 5

00220 g 0.16 mg 0.73% .16 mg 0.73%
D220 g 016 mg 0.074% 0.16 mg 0.073%
22000 g 0.1B mg 0.0084% 0.17 mg 0.0a70%
220000 g 0.40 mg 0.0016% 029 mg L.0013%
220.0000 g 2.8 mg 0.0012% 1.5mg 0.0006E%
|
I|
£ E |
= 2
£ £
A a
g
5 5
] I g
3 " 2
2 R =
Waighing Rangs [%] Reading [g]
As Found Az Laft
Seliwarn Versan 1390268 £ NETTLER TOLEDD Page 5of §
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Calibration Certificate

Certificate No.:
Client name:

2202097-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.

Addrass: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260
Page 1 of 5

Equipment: pH Meter

Manufacturer: HANNA INSTRUMENTS

Model: HI 2211

Serial No.: DB165345

ID No.: UAE WAT.004(2556

Order No.: 2202097

Operation No.: 2202007-001

Date of Receipt: 11 March 2022

Date of Calibration: 16 March 2022

Calibrated by Mr.Manas Somsak Approved by
Speciallst { Mr.Pheraphat Tuanjit }
Manages, Division of Calibration Laboratary
Date of lssue: 21 March 2022 Responsible for the Technical Management Team
Thi un ara for a confe P ty of approcimately 95%.

This Certficate & ssued in acoomance wih the canditions of accreditatian gramied by the Thal Laboratary Accrediation Schema which has assessed
e r of the y ard s e recegnized national slandands and %o the units of measurament realized gl the
comespanding naional standands labortory. This cenificate may not be reproduced odher than in ful exoept wilh the pror wiitten approval of the
Matianal Food Ingtinie,

F-C5-008 Renislon; 00 Dates 14-12-61

mnmﬂa«muqm

MSC-TISI-TIS 1%

L
CALIBRATION 006§

5

Calibration Report

Certificate No.: LO208T-004-01
Equipment: M Meier Resolution: 001pH ;031 mv
Manufacturer:  HAKNMA INSTRUMENTS Wadei: 2211
Serial Mo 08165345 Type: Bench top
1D Mo UAEWAT D04/2556
Date of Calibration; 16 March 20E2 Page 2 of §
Lacation: Chemical Calinrason Labieratory, Matianal Feod ingtie.

Environment Condition: Amblent Temperature: | 230 18 ) °C Relative Humadity: | 455 $+ 5 ) %

Condition of Eqguipment: Eood Conditon

Condition of this Results of Calibration

1.Caltration Method Ini house methed : W-CC-002 based on drect measurement by using standand voltage calbeator and carified

ralarance materal {CRM)
2. Relerence Siandands ( Cerified Reference Material

Insiruments Egrlal { 1D No, Manl ner Cartificaie Mo. Dua Daie
2.1 DC Voksge Caibratar FY0anoT Fuse SCL2FOERT 24 June 2022
2.2 Digitsl Thermormetar 2700007 Fhom CC-5a0668-01 30 Ociober 2022
2.3 Thesmo-Hyorn Matar anaH1. BTH 00558 PONFE QR21-2787 15 Howernber 2022

Certified Reference Material Lot No. Manutacturar Rel N Expirs Date
2.4 pH buffer & 008 (Primany pH buffer Sokution) THOO12 EPhcham PH21E.LE 21 Newsmbar 2023
2.5 pH bufler 6865 (Primary pH buffer Solution] TARO3 CPAcham PH21T.LE 21 Howembar 2023
2.6 pH bufier 10.01 {Primary pH buffer Soktion] THOO1S CPAcham PHZ2O.LE 21 Hovermnber 2022
2.7 pH bufler 700 [Standand pH buller Soluon] TTEE4D CPAzham PHIOT.LS & Movernbar 2022

3. Treég Canifcaion is eceable o Tha Intematonal Sysam of Linit (31 Unit

3.1 nevumants Mo 2,1 higugh NESC-TISI-TIS 17025 Labanatony Adcredifion of Caloration No 0075

3.2 Instumants Mo.2.2 Hrough RES-TISI-TIS 17025 Labarstory Accredifon of Calibralion Mo 0087

3.3 Insumants ko2.3 thmugh MEC-TISI-TIS 47025 Lakanatcry Accredien of Caibraton Mo 0282

3.4 Cerfad Ruforance MatsralMp. 2.4t 26 tracaate o Primary measursment method- Hamed cell using calbrated
thesmeenater, baramedar, ard nancwvoimeter. The Standand Solsfon
preparation and certified by SPéchem Lid s accredied 1o IS0 17034
and ISDVIET 17025

3.5 Canhad Relerence Matenal Mo, 27 IracBakE 10 BIM Rafh HIT Lot 30,04, 2020, BIM RefN HI-B LalN 258.05.2020, BIM

R Hi-8 Lotk 30.04.2020; Bik RedN H-10 Lath 25,08 2020, The
Stardand Sakdfion praparation and cariiied by CPAchem Lid B
accredied 1 |50 17034 and [SONEC 17025

4. This cartificate was oerifisd only for the instrumant we calbrated.

B. This resuit of calbmtion was found acourate as shown on dase and place: of calaradion only,

F-C5-012 Revision: 00 Date: 14-12-61
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Calibration Report

Calibration Report

Certificate No.: 2E02097-001-01
Equipment: Digital Thermermesar with RTD (pH Meier]
Resaluticn: L« o il Model: Hi 2211
Saral Ma,: (8168345 D Mo;  UAEWAT.004/2556
Marufasihurar HAMNNA NSTRUMENTS
Date of Calibration: 16 March 2022 Page 4 of 8
Location: Chemical Cafibration Laboratory, Maticnal Foad Instiute.
Environment Condition: Amrinient Temparature (230 2 1.0 ) "¢
Relative Humidity {50 24 %
Condition of this results of Calibration:
1. Calibration Meathod : = In house meshod: W-TE-025 by comparisen with standard thermamater.
- The Calbralice is getarmined by comparing with & knawn lemperalune
fram a standand resistance thermameter.
- The temperalure scale in use al this [abaratary is the kiematonal
Temperature scale of 1890 { TS40 )
2. Reference Standard Inatrument |
Instrument Maodel Serial No. Certificats No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0BS5S 1454 24-Jun-22 TISTR
Plalinum Rasislance Theromelss (PRT) SE2TA arraaz

Support Equipment -

3. This cerificate is traceable iz Intematianal System af Unils [S1 Unigs),
4. This cariificabs was certified anly far the instrument we calibrabsd.

5. This result of calbration wes found accuwrsis as shown on dale and place of calibration only.

- Low Temperabure Bath [ISCCAL-S), Model: Eurcpa-ff Plus Basic, SMN: 34150202

Cartificate No.; 2R0209T-001-01
Equipmant: oH Mesar Reschution: 0.07pH  : 014 mv
Manufactarer;  HAMNA INSTRUMENTS Modet: HI 211
Ferial No; DE1B5345 Type: Banch tog
D No: UAEWAT.004I2556
Date of Calibration: 16 Manch 2028 Page Jaf 5
Calibration Results:
1. Calibration of pH Meter { Manuai Temperature Compensatian at 26 °C )
Nomiinal DE Voltage Standard Awerage Indicator Reading Ungertainty Caverage Factor
B fmv ) =y oH [2mV ) (k)
0 414,117 414 0400 058 am
2 9581 2957 2400 ek ] am
4 17T.4B2 T4 4100 0063 200
& &5.188 692 00 (el ] 200
7 0.0 01 700 053 200
] <5958 -5 a0 (el x] m
10 ATTAER ATTE 10.00 n.os3 200
12 235812 “Z35.6 12400 003 200
14 414918 -41d 14,00 058 200
Z. Cafibration of pH Medar with Electrede | Manual Temperaiure Compansason &l 25 °C )
Eguipment: pH Electrode Type: ‘Combined Electrode
Manufacturer: METTLER TOLEDO Mpdel- LE420
Serial No.: 1142602 10, Na, A
Parformance of Elscirods system {Three-Point Cakbration ai pHé, pHT and pH1E)
Cartified Valu N N Rtative Stape [ | Unesrialey Coverage Factar
B25°C (pH) #H Y (2pH} [k}
4.008 401 1805 853 20071 m
E.856 B57 125 - 00074 .00
0018 1001 ATIS 859 00080 200
BG9A3 (111 8.2 - [allilii=r) 200
"
tafd uaN

F-C5-012 Rewision: 00 Date: 14-12-61

. Condition of Calibraied iem -

7. Resull of Calibration |

Gapd

Wilhaut adjustment

D Afvar adjustment

Az

F-C5012 Revision: 00 Date: 74.12-69
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Certificate No.:
Equipmant:

Date of Calibration:

Calibration Report

220208700101

Digetal Thermeenaier with RTD (pH Maber}

Resoiution [ B Model  HIZE11
Serial Mo 08165345 ID Mo:  UAEWAT.DO42656
Manufacturar: HAKMA INSTRUMENTS

18 March 2022

Page 5 of §

Calibration point:

Callbration result:

15.0, 25.0 and 36.0 °C

- Tha probe was immarsad in liquid bath or dry bath i 5 minimum depthod 100 mm.

- Daseripfon of probs, moded - A SM: Y
Dimarzan of probe | Diameter 35 mm., Langth W0 mm,
ESheath matenal : Stanless Stesl
UUC* Reading [T} Tnm:::::: - Carraction Valua (*C) u"‘:""‘"
% {°C)

154 15.001 oa 0.098
250 25,002 ] D.09%
350 35.002 oa 0.098

Hate - ULC® : Uit Under Calibration

The repart uncestainty of measurameand was based on standard uncerainty muliplied by coverage factar /= 2, providing a level of confidences of

appraximatedy 98 &

B e 111+ B

i

F-C3-01Z Revigion: 00 Dase: 14-12-61

mnms'la«muqm

Calibration Certificate

Certificate No.:
Client name:

2202083-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.

Address: 1 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanong, Bangkok 10260
Page 1615

Equipment: pH Matar

Manufacturer: METTLER TOLEDO

Model: SevenEasy pH

Serial No.: 1230525212

ID No.: UAE.WAS.003/2553

Order No.: 2202083

Operation No.: Z202093-001
11 March 2022

Date of Receipt:

Date of Calibration: 16 March 2022

Approved by /%,

Speclalist | Mr.Pheraphat Tuanjit |

Calibrated by Mr.Manas Somsak
Manager, Division of Calibration Laboratory

Date of lssua: 21 March 2022 Responsible for the Technical Management Team

The unceriainties ane for ility of approxi y BE%.

This Carificain & Bsusd in ascondance with the condilions of aceedilation gramied by the Thai Laboratary Accreditation Schems which has assessed
the measumment capabifty of the aboratory and Rs traceabity to recognized national standards and o the: uniis of measuremant malzed ai the
eormesponding naticnal standards laboratory. This semificate may nol 06 reproduced oifer Tan in Sl excepd with the prior wiiten approval of the

F-C5-00A Rendsion: 00 Date: 14-12-61

wnaTstuATuaN




Calibration Report

Certificate Ne.: 220209300401
Equipment: pH Matar Resalution: 001 pH  ; 1my
Manufacturer:  METTLER TOLEDO Model: SevenEasy pH
Sorlal No: 1230825212 Type: Barch tap
10 Mo.s UAE WAS 00372653
Date of Callbration: 1§ March 2022 Page2af &
Looation: Chemical Calbration Laboratory, Mational Food Instits,
Envirenment Condition: Amblent Temperature: | 230 £ 18 ) "G Refative Humidity: ( 455 5 ) %

Condition of Equipment: Good Condition

Condition of this Results of Calibration

In house mothad ; W.CG.002 hasad on dieet measuremant by using standard volage calbrator and carified
referance maleral (CRM)

Z. Raferance Slandards | Cedtifad Reteranca Maarial

1.Calbration Medhod

Jistrumants Saisl ) 10 Ne. Manufactuse Cantificats No. Dus Dats
2.1 DC Volage Calbrator 705007 Flig SCLE1F-OERT 24 Juna 022
2.2 Digital Tharmamater 2705007 e CO5805565.01 30 Octabar 2022
2.3 Thermo-Hygro Mater ana.chl STH GI858 PONFE aR21-2787 18 Howember 2022

Certified Fefarence Matarial Lat. He. Manufacturer Befh Expire Dats
2.4 piH buffer 4008 [Primary pH buffer Solution) TRO012 CRAcham PHZ1B.LS 21 Nowernber 2023
2.5 pH buffer G885 [Primary pH buffer Solution) TBOO13 CPAcham PH217.LS 21 Hovermber 2023
2.8 pH buffer 10001 [Primary pH buffes Solulion) 7B CPAcham PHZ2D.LS 21 Novernibar 2022
2.7 pH buffer 7.00 {Stardard pH bulfer Sobasen] TTESAD CPAcham PHIOT.LS & Nowernbar 2022

3. This cerification i raceatis o The Inlemational Syatem af LUnd (31 Unily

E1 Instruments Mo.2.1 threaugh MEC-TISI-TIS 17025 Laboratary Accredition of Calibraon Na 0TS

32 Instruments No. 22 Thrgagh MEC-TISITIS 17025 Labaratony Accradition of Calibraion ha 0081

33 Instruments No. 23 hugh MEC-TISI-TIS 17025 Labaratory Accredition of Calbration Mo 02832

34 Ceified Referance Maierial No. 2410 2.6 tracenble o Frimany messunament mefad- Hamed call using calbratad
thesrmometer, baromessr, ard nanowodtmsiar The S2andard Sauson
propacation and cerifed by CRAcham Lid & accnedied to IS0 17034
and ISOVIEC 17026

38 Casified Referance Matanal No. 2.7 traceabie o BiM Rt HI-T Lath 30.04.2020; BIM Rafi HI-S Lath 2808, 2020; Bik

FafN Hl-6 LotN 30.04.2020; BIM Ret™ H-10 LotN 28.05.2020, The
Stardand Solsson preparation and cartified by CPAchem Lid s
aceredied to IS0 17034 and ISONEC 170E5

4. This cerificale was ceriied anly for the instnament we calibraied.

8. This resuk of calibration was found acouraie as shown an daie and place of calbradion only,

F-C5-012 Revigion: 00 Date: 14-12-61

enisluaugy

Calibration Report

Certificata No.: 2202003-001-01
Equipment: pH Meiar Resolution: O01pH  ; 1mi
Manufacturer: METTLER TOLEDOD Madal; SevenEasy pH
Barial Na.: 1230525212 Type: Berch tap
ID Na: LIAE WAS DORI2SE3
Date of Calibration: 15 March 2022 Faga o5
Calibration Results:
1. Caliration of pH Meter | Marwual Temrparatune Compensatian at 25 °C )
HNominal DG Voltage Standard Avarags Indicatar Reading Uncarainty Coarags Factar
pH (mv] mv BH (xmiv | L]
o 414,917 did 000 .58 2.00
2 /5811 256 .00 058 2.00
4 171,462 178 4.00 ase 2.00
] £9.158 58 B.00 0.58 2.00
7 .00 o .00 .58 2.00
8 3188 58 5.00 0.58 200
10 -1TT.463 AT 1000 0.5 2.00
12 -Z25.812 -286 12.00 0.58 2.00
14 414119 414 14.00 0.58 200
. Caliration of pH Meter with Elecirode [ Manual Tempesature Compsnsaion a1 25 °C )
Equipmant: pH Elactroda Typa: Combingd Elecirode
Manufacturer: METTLER TOLEDO Model: InLab Sakds
Serial Mo 9453343 Do HiA
Parformance of Elctrods system [Thres-Point GaEbration 8t pHd, pHT and pHI0]
Coriifiad Valus ittt Relative Sioge (1) | Uncertsingy | Cavarage Faster
BI5"C (pH) BH L {pH) (3]
4008 40 72 281 L0071 200
L1 ear & - Loars 20
10015 1007 -175 a7 0.0080 200
6383 698 -3 £ n.oog2 anm

(anag Y]

F-C5-012 Revision; D0 Date; 14-12-61




CALIBRATION DDBY ) )

Calibration Report

Certificate No.:

Equipment:

Date of Calibration:

Calibration Report

2E020EI00-1

Digial Tharmomeles with BTD {pH Meaber)

Resciutian: 1 g Modet  SevenEasy pH

Serial Mo 1230585212 1D Mg UAEWAS DOZESE3

Manidaciurer; METTLER TOLEDO

18 March 2022 Page Bof &

Calibration paint:

Calibration result:

15.0, 25,0 and 350 *C

- The probe was immersad in liquid bath or dry bath to a minimum depthof 120 mm

- Deseription of probe, model : M SN : IS
Dimensicn of prabe : Diameter 35 mm, Langth 135 mm,,
Shaath malerial : Sisinlass Sieal
UUC* Reading  [C) Tm:ar:::i:nc' Gormaction Valus ("C) unc:n‘:';w
5.2 5.0 0z 0098
252 24,002 -0z o.0am
5.2 35.002 -0z 0003

Certificate No.: 2202093-007-01
Equipment: Digital Thermamater with KT (pH Matar)
Reschtion: 0l g Modal:  SevenEasy pH
Serial No.: 1230625212 D Ne.: UAEWASD03/25563
Manufaciuren METTLER TOLEDO
Date of Calibration: 18 March 2022 Page 4 67 §
Location: Chemical Calibration Laboratory, Mational Foad Insttule.
Environment Condition: Ambieni Temparatne (2302 10 } ¢
Fesative Humidity (50 2 4) %
Condition of this results of Calibration:
1. Calivralion Method - In housa method: W-TE-D25 by comparisan with standard thermameatar,
- The Calbration |5 determingd by comparing wish & knawn lemparatine
fram a standand resistance thermomeies.
- The wmperaliine BEahe in use al this labaratary is Ihe Flemational
Temperature scale of 1990 { TS-80 }
2 Reference Standard Irstrumeni |
Instrument Moded Serlal Na. Certificate No. Dua Date Thraugh
HANDHELD THERMOMETER 1523 2118154
FSL-T 0BS1/64 24-Jun-22 TISTR
Platinum Resistance Tharmamater (PRT) SH27A 732

Suppar Equipmant ©

- Low Temparature Bath {ISOCAL-G), Model: Eurcpa-6 Plus Basic, SN 34158212

BMode - UUCT: Unil Linder Calibralion

3. Thiz cerificais iz traceabls lo Intarnafional System af Units (5] Urits).

A, Thig certificate was canifiad anly for the irsirument we caibratsd.

5, This resuit of calibrasion was faund accurate a5 shewn on dals and place of calibratian only.
8. Condiion of Cafbrabed item : Gaod

7. Result of Calibralion :

F-C5-012 Revision; D0 Dale: 14-12-61

enssluaugy

The repart uncamtainty of Mmassuramant was based on slandard uncedainty mullipied by coverage fachar k= 2, providing a |level of confidence of

approximately 95 %,

A

F-C5-012 Rawision: D) Date: 14-12-61

tenaslumuny




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES

34 PATTANAKARN ROAD S0I 18, SUANLUANG. SUANLUANG BEANGKOK 10250

TEL, (-2717-3000-24  FAX. 0-2719-5484
Cert.No.: 21CH1017
Certificate of Calibration e adiiide
Equipment : Turbidity Meter
Manufacturer : Oakton
Model ; T100IR
Serial No. : 1120501017
ID. No. : UAE WAT.056/2563
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

{ /; Malee Butkruea
{ ) Saithip Meangmai

{ ) Warakom Lemgagtrakul

Issue Date :

09 August 2021
17 August 2021
2108-0201WSC-1

United Analyst and Engineering Consultant Co.,Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

{25 + 25) G

(50 £ 20} %

In - house methed @ CP-CH11
based on direct measurement by
using Formazin standard solution

Walalak Sirithean

alse -

Approved Signatory

23 August 2021

The Uncertainties are for a confidence probability of approximately 95%.
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ratdan and Testing Equipment Services

S

Cert.No.: 21CH1017

Page.: 2of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceabla to the Intermnational System of unit (S unit) through
Technology Promotion Association {Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygragraph 1103328 130ECO10 21H1482 27 June 2022
2) Elegtronic Balance 1126143764 140RC004 20MM585 27 Sep 2021
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Matarial Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000343342 99.5%
2) Hydrazinium Sulfate HIMEDIA 0000332928 99.2%

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

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU ) (NTU) (ENTU) k

0 0.00 0.0082 2.00
20 20.2 0.39 2.00
100 101 0.72 200
400 403 15 2.09
8OO 803 21 213

Remark - UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

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




TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTAMAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e Wt
TEL.(-2T17-300-27  FAX, 0-2719-9484 CALIBRATION 0002

Cert.No.: 22MM210

Page.: 1 af 3
Certificate of Calibration
Eguipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : CQ0s071872
ID No. : UAE WAD 01242563
Submitted by : United Analyst and Engineering Consulant Co,Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanong,
Bangkok 10280

Location : Balance Room
Received order : 26 April 2022
Calibration Date : 28 Apnl 2022

Ambient Temperature : 15°cto40’c

Relative Humidity : 30 % to 90 %
Calibrated by : Kunchit Promprat

Approved by : wﬁ X

Approved Signatory

( ,) Pornthippa Tameyakul
{-/} Malee Butkrues
() Suwit Imjai

Issue Date : 29 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This cerificale may not be reproduced uther than in full, exeepr

wn wnd Testing Services

eneshidIURs

Equipment : Elactronic Balance Cert.No.: 2ZMM210
Condition As-Received :  Used item Page: 2 of 3
Reference : 2204-05420C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-0B01 according to direct
measurement method against standard weight.
Condition of this result of calibration
1. Reference slandard instruments:-

Instruments Maodel Serial No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 - TORC138 MM-0009-21 3 Feb 2023

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

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

4. This certificate is not certified for any commercial transaction.

5. This certification is fraceable to the International System of Unit.

Rasult of calibration { ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g
B1 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (tmg) (k)
B0 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard daviation of weighing machine {n=10}
Applied Weight Standard Deviation
(g) of Reading (g )
BOD 0.000008
200 0.00005

Nl -
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Equipment : Electronic Balance
Condition As-Received :  Used ltem
Reference : 2204-05420C1
Rasult of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position §
(g) (a) (g) (a) (g)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (tmg)
Unload 0.00000 0.00000 0.016
0.05 0.05001 ~0.00001 0.016
0.1 0.10001 -0.00001 0.017
; 1.00002 -0.00002 0.019
5 5.00003 -0.00003 0.026
20 20.00008 -0.00008 0.049
50 50.00010 =0.00010 0.080
a0 80.00014 -0.00014 015
100 100.0001 -0.0001 021
150 150.0001 -0.0001 0.29
200 200.0001 -0.0001 0.35

Cert.No.: 22MM210
Page: 3 of 3

Fronl

Maximum difference between
off-center and central loading

(g)
0.0002

Coverage
Factor

(k)
2.13
213
2.1
2.05
2.00
2.00
2.00
2.00
2.00
2.00
2.00

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 %,

-alo-
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Ei =
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M A _
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AN TESTING SERVICES % S e\ ]
33414 PATTANAKARN KOAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 e P
TEL.0-2717-3000-27  FAK, 0-2710-0484 CALSRATION 3008

Cert. No.: 21TM1876

. - . Page.: 1 of 3
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Mammart
Model : UF 55
Serlal No. : B216.1666
ID No. : UAE.WAD.027/2559
Submitted by : United Analyst and Engineering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floar 2
Received Order : 29 October 2021
Calibration Date : 289 Qctober 2021
Ambient Temperature : (26 10)°C
Relative Humidity : {50+30)%
Calibrated by : Kunchit Promprat
Approved by : M *
Approved Signatory
[ /) Pomthippa Tameyakul
(¢ ) Malea Butkruea
{ ) Suwit Imjai
Issue Date : 4 November 2021
The Uncertainties are for a confidence probability of approximately 95%
1
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Cert. No.: 21TM18786
Page.: 2 of 3

Hat Air Oven
Used ltem
2110-07010C-1

Equipment :
Condition As-Received :
Reference :
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTOZ according 1o direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Typa T,
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serlal No. Cert. MNo.
1) Data Acquisition 349704 MY 440687817 21LM10
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 af Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
20 Jul 2022

Equipment : Hot Air Oven Cert. No.: 21TM1876

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

Reference : 2110-07010C-1

Result of Calibration :- {*) Without Adjustment

Function of UUC* ; Temperalure Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Uricartatits Coverage
Paint Setting | Reading stability uniformity Variation Factor
("G) (°c) ("C) (£°C) [*C) 1"c) (£°C) k
104.0 104.0 104.0 0.11 0.52 0.72 0.42 2
140.0 140.0 140.0 0.25 1.1 1.4 1.1 2
180.0 180.0 180.0 0.18 0.87 1.2 1.1 2

Calibration Measured Temperature ( “C )
Paint Position
{*C) 1 2 3 4 5 L] 7 8 9 (ref.)
104.0 103.852 | 103.978 | 104.382 | 104,323 | 103.776 | 104.015 | 104.312 | 104.196 | 103.807
140.0 140.309 | 140.730 | 140426 | 140.270 | 139.531 139.666 | 140.067 | 139.895 | 138.750
180.0 180.508 | 180.339 | 180.755 | 180.619 | 179.716 | 179.829 | 180.204 | 180.365 | 179.975

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

Fresh air setting : Close Environment during calibration
5 Beginning Finished
-!; . Temp. | °C ) 2B 28
REL Hurmid. | % ) 56 55
i 9 AC Supply { Volt ) 230 230
g el
9
H 3 ;"“" g Ref. Std, 10 No.: @
I % / Calibration Point
G g : o
: m{t;_" o Position : || 140, 180 ) °C| (104)°C
1 21-15TC-01 | 15RTD2/11
2 21-16TC02 | 15RTD2/12
3 21-15TC-03 | 15RTD2/13
Probe Installation Details : ~ Dimension of Chamber : 4 21-16TC-04 | 15RTD2/14
a= 50 em D= 033  m 5 21-15TC-05 | 15RTD2/15
b= 50 em W 040 m 6 21-15TC-06 | 15RTDZ/20
c= 50 em H= D40 m 7 21-15TC-07 | 15RTD2/17
Gepmify=.  0.083 o’ 8 21-15TC-08 | 15RTD2/18
8 (ref) | 21-15TC-09 | 15RTD2/19

gl -

wenanalunaugy

Temperature stability : One-half of the greatest maximum differance of measured temperature at any ocne sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an cbservation 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

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

The reporied uncertainty of measurement was based on a siandard uncertainty multiplied by a coverage
factor k, providing & level of confidence of approximately 85 %,

-olo-
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DQE Services Co. Lid.

DQE Services 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230

Phone : +66 (0)2 338 2054, Emni] : dgeservicesinfig grail com e TIBiTS 17TEe
CALIBRATION 0434

CERTIFICATE OF CALIBRATION

Certificate No. :  SP22-016 Page 1of5

Customer : United Analyst and Engineering Consultant Co.,Ltd, (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 315

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Muodel : Cary 60

Serial No. : MY15410009

ID Nao. : A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument :  Good

Approved by :

o a5

{ Ms. Chonthicha Sangngern )
Cuality Manaper

Thie calibration result is applied only ta the above calibrated item and was found sccurate a3 shown on date and ploce of calibration anly.

Calibrated by : 0 a

{ Mr.Tanawur Rittidach )

Technical Manager

The measurement capabilicy of the Inborstory and its traceabsifity 1o recognized national standards. and o ihe unit of measurement nealized ot the coresponding

national standands laborstosy. This cestificate may not be reproduced other than in full except with the prior written approval of the mE'ser-,sm Co, Lid

FM-?‘DB-& ROD 1112021

DQE Services Co., Lad

DQE SEWiCES 32 Soi Ladprao-Wanghin 55, Ledprac-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230

Phane : +66 ()2 538 2054, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. :  SP22-016 Page 2of 5
Environment Condition : Ambient Temperature 25 + 5 T
Relative humidity 3520 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95029 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
‘Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International Systemn of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stara Scientific Limited

Spectral Band Widthof UUC: 1.5 nm.
Scan Speed of UUC : 90 nm/min

Scan Interval of UUC :  0.15 nm.

Resolution of UUC: Photometric  0.0001 Abs.

Wavelength 0.1 nm.

nasluniuay
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DQE

Services

DQE Services Co., Ltd.

32 Sei Ladprao-Wanghin 35, Ladprac-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail.com

-y

HBE-TIE-TIS 17024
CALIBRATIEN St

REPORT OF CALIBRATION

DQE Services Co. Ltd.

Certificate No. : SP22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMSs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) (Abs) {Abs) {Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
G 0.5787 05755 0.0032 0.0031 2.00
1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0033 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
" 0.5607 0.5588 0.0019 0.0034 2.00
1.0247 1.0232 0.0015 0.0035 2.00
2.1229 2.1211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2,00
e 0.5236 0.5197 0.0039 0.0029 2.00
0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
— 0.5191 0.5171 0.0020 0.0031 2,00
1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0,0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
i 1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
Gis 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
1.9294 1.9265 0.0029 0.0082 Y200
tandslanruma

q
FM-108-02 RW 1/1172021

DQE " 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 B
Services [ )
Phone : +66 (0)2 538 2054, Email : dgeservicesinfol@gmail.com AC T 1zt
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
- 0.0000 0.0001 -0.0001 0.0050 2.00
0.7478 0.7421 0.0057 0.0056 2.00
S5 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
x 0.0000 0.0000 0.0000 0.0050 2,00
13
0.2912 0.2896 0.0016 0.0051 2.00
250 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
]
nasluniuy
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DQE Services Co., Lid.
DQE SEWiCE‘S 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Fd., Ladprao, Ladpreo, Bangkok 10230 -

Phone : +66 (012 538 2054, Email : dgeservicesinfol@gmail com sacnmTm 17

CERTIFICATE OF CALIBRATION

Certificate No. :  SP22-007 Page 1 of 5

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1200

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument :  Good

DQE Services Co.,Ltd.
DQE Suriices 32 Boi Ladprac-Wanghin 55, Ladprao-Wanghin Rd,, Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com scmmina s
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) {nm.) (nm.) {nm.) k
241.72 2420 -0.28 0.18 2.00
279.45 2795 -0.05 0.18 200
287.81 287.5 031 018 2.00
334.00 3335 .56 018 2.00
360,93 360.5 0.43 018 2.00
418.59 418.0 0.59 0.18 .00
445.94 4454 0.54 0.18 2.00
453.66 453.2 0.46 0.18 2.00
460,02 459.7 0.32 0.18 2.00
5336.59 536.2 039 0.18 2.00
637.98 6383 -0.32 0.18 2.00
431.38 431.0 038 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 513.5 =0.03 0.18 2.00
528.88 528.5 0,38 018 2.00
573.17 573.0 0.17 0.18 2.00
5B5.35 585.0 0.35 0.20 2.00
684.40 6847 -0.30 018 2.00
T40.72 T40.8 -0.08 0.20 2.00
74855 T48.3 0.05 0.18 2.00
807.03 807.3 =0.27 0.18 2.00
E79.28 8790 0.28 0.18 2.00

Remark ! - UUC = Unit Under Callnration
= WA = Not Avaiable
= The result expanded uncenainty of measurement 1 is stated as the standand uncerininty of measurement multiplied by the covermge faclor &,
which: fior 2 normal distribution comesponds 10 @ coverage probability of approximately #5%

= * Indicates non TISI eccrediied

nasluniuqy

FMET08-02 RO1 141172021

- End of Certificate -

a
Calibrated by : Tul o Approved by : Sfag e
{ M. Tanawut Rittidach ) { Ms. Chonthicha Sangngem )
Technical Manager Cuality Manager

The caldration nesult is applied only to the above calibrated fem and was found securate g shown on dete and pace of calibration anly,

The measurement capability of the |shamtory and Its trceability 1o ncogniaad naliosal samdnds and $o the it of measurement realized at the comesponding
national standards laboralory. This certificass may not be reproduced other thas in fall except wich the priar wrinea approval of the DQE Services Co., Lad.

Frd-T0S-02 RO1 141 Le021
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DH}E Services Co.,Ltd.
DQE Services 32 Soi Ladprao Wanghin 53, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfod gmail com

REPORT OF CALIBRATION

Certificate No, :  SP22-007 Page 20f5
Environment Condition: Ambient Temperature 25 =5 e
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC @ 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric 0,001 Abs.

Wavelength 0.1 nm.

Fr1-708-02 RO1 171172021

tonan3lunmugu

DOE Services Co.Ltd
DQE Sarvices 2 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpro, Ladpro, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com g e s
REPORT OF CALIBRATION
Certificate No, : SP22-007 Page Jof5
Calibration Results : Without adjustment
Photomeiric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{mm.} (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
50 0.5787 0.577 0.0017 0.0031 2.00
1.0490 1.050 =0.0010 0.0029 2,00
2.1900 2.183 0.0070 0.0080 2,00
0.0000 0.000 0.0000 0.0028 2.00
ki 0.5607 0.560 0.0007 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
21219 2118 0.0049 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.521 0.0026 (.0030 2.00
" 0.9634 0.963 0.0004 00029 2.00
1.9763 1974 0.0023 0.0070 2.00
0.0000 0.000 0,0000 0.0028 2.00
S46q 0.5191 0.518 0.0011 0.0031 2.00
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1996 0.0027 0.0084 2.00
0.0000 0,000 00,0000 0.0028 2.00
480 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2033 0.0061 0.0079 2.00
0.0000 0.000 00000 0.0028 200
. 0.5601 0.562 -0.0019 0.0031 2,00
1.0512 1.052 00008 0.0030 2,00
1.9294 1.925 0.0044 0.0079 2.00
FM-708-02 RO1 111172021
'
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DQE Services Co, Lid,

DQE % 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services

Phone : +66 (012 338 2054, Email : dgeservicesinfoi@gmail.com

REPORT OF CALIBRATION

Certificate No, : SP22-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UTC Reading Correction Uncertainty Coverage factor
(nm.} {Abs) {Abs) (Abs) {Abs) k
. 0.0000 0.000 0.0000 0.0050 2.00
0.7478 0.746 0.0018 0.0057 2.00
257 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
413 0.0000 0.000 0.0000 0.0050 2.00
02912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
0 01.6448 0.638 (L0068 0.0055 2.00

FM-TOB-02 ROT 17112021

wonan3lunmugu

DOE Serviees Co. Lid,
DGE Sarvicss 32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpra, Bangkok 10230
Phone : <66 (D)2 538 2054, Email : dgeservicesinfo@gmail com [ At
REPORT OF CALIBRATION
Certificate No. - SP22-007 Page 5of5
Wavelength Accuracy :
CRMSs Values UUC Reading Correction Uncertainty Coverage factor

{nm.} {mm) {nm.} (mm.) &

241.54 240.8 0.74 0.18 2.0

279.40 2785 0.90 018 2.00

288.70 288.0 0.70 L18 2.00

33422 335 0.72 0.18 2.00

361.26 60,5 0.6 0.18 .00

418.48 418.0 D48 0.18 2.00

446,70 46,0 0.70 018 2.00

453.20 453.0 0.20 0.18 2,00

460.06 4595 0.56 0.18 2,00

336,50 3360 0.50 0.18 2.00

637.54 6372 074 0.18 2,00

440.74 440.0 074 0.18 2.00

47222 471.6 0.62 0.18 2,00

51370 513.0 0.70 0.18 200

52872 518.0 0.72 0.18 100

574.60 5738 .80 018 2.00

58548 584.6 (.88 0.20 200

684,63 G840 0.63 018 200

740,27 739.8 047 0.20 2.00

T48.28 7478 0.48 0.18 2.00

807.16 306.4 0.76 018 2.00

879.70 278.8 0.90 018 .00

Remark -

= LG = Unie Under Calinration
- NiA = Mot Avaiable
- The result expanded ancealnty of messurement U & staned as the siandard uncerainty of measurement multiplied by the covemge fctor ik,
which for & mormal distribution comresponds 1o o coverage probsbility of spproximately 95%
- * Indicases non TISI acoredited
- End of Certificate -

FM-TOE-02 RO1 1112021
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DQE Services Ca, Lid,
D'QE Services 32 So0i Ladpro-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkek 10230 B e

Phone ; +66 {012 538 2054, Email : dgeservicesinfol@gmail.com pmcmLnE r2e

DE Services CoLid.

DQOE

Phone : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail com

Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpras, Ladprao, Bangkok 10230

CERTIFICATE OF CALIBRATION

Certificate No.: SP22-008 Page 1 of §

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

Location of calibration : Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-2900

Serial No.:  21E22-009

1y Na. : UAEWAT.051/2564

Received Date : 20 January 2022

Calibration Date : 20 January 2022

Issue Date : 24 January 2022

Condition Instrument :  Good

Calibrated by : il jg{ Approved by : N ]

i3

e ¥

( Mr.Tanawut Rittidach ) ( Ms. Chonthicha Sangngern )

Technical Manager Quality Manager
The calibmtion result is applied anly to the above calibrated ibzns and wes found acouwrie as shown on date and place of alfbmtion ooly.

The meassrement capability of the labortory and its traceability b recognieed nationa] standsnds and o the it of messerement realized a0 the comespondisg
natiosal standards |sboralory, This centificabe aiay not be reproduced ather tan is full except with the prior written spproval of the DOE Services Ca,, Lid.

REPORT OF CALIBRATION

Certificate No.:  SP22-008 Page 2 of 5
Environment Condition: Ambient Temperature 25+ 5 ¢
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobanee Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability This certification is traceable to the International Systern of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starma Scientific Limited

Spectral Band Widthof UUC: 1.5 nm,

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric  0.001 Abs,

Wavelength 0.1 nom.
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Certificate No. : SP22-008 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) L3
0.0000 0.000 0.0000 0.0028 2.00
430 0.5787 0.576 0.0027 0.0031 2.00
1.0490 1.046 0.0030 0.0029 2.00
2.1900 2.182 0L.0080 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
i 0.5607 0.559 0.0017 0.0034 2.00
1.0247 1.023 0.0017 0.0035 2.00
21229 2.116 0.0069 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.521 0.0026 0.0030 2.00
b 0.9634 0.962 00014 0.0029 2.00
1.9763 1.970 0.0063 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0.5191 0.519 0.0001 0.0031 2.00
1.0003 0.999 0.0013 0.0033 2.00
1.9987 1.992 0.0067 0.0084 200
0.0000 0.000 00000 0.0028 2.00
i 0.5523 0.552 0.0003 0.0030 2.00
1.0809 1.080 0.0009 0.0030 2.00
2.0391 2.031 0.0081 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2,00
635 0.5601 0.560 0.0001 0.0031 2.00
1.0512 1,052 -(LO008 0.0030 2.00
1.9294 1922 0.0074 0.0079 2,00

F-T08-02 BT 171102021
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Certificate No. - SP22-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Caorrection Uncertainty Coverage factor
{nm.) {Abs) (Ahs) (Ahs) {Ahs) k
548 0.0000 0.000 0.0000 0.0050 2,00
0.7478 0.747 0.0008 0.0057 2.00
g8 0.0000 0,000 0.0000 (L0050 2.00
0.8686 0.865 0.0036 0.0059 2.00
33 0.0000 0.000 0.0000 0.0050 2.00
’ 0.2912 0.290 0.0012 0.0051 2.00
350 0.0000 0.000 00,0000 0.0050 2.00
0.6448 0.640 0.0048 0.0055 200
FM-708-02 RO 1/1172421
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DQE Savvicas 32 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladpmo, Ladpmo, Bangkok 10230 B :
Phone : +66 (02 538 2054, Email : dqeservicesinfo@gmail.com et et
REPORT OF CALIBRATION
Certificate No. : SP22-008 Page 5 of 5
Wavelength Accuracy :
CRMs Values | UUC Heading Correction Uncertainty Coverage factor

{nm.} (nm.) (mm.) (nm.) k

241.72 2410 0.72 0.18 2.00

279.45 279.0 0.45 0.18 200

287.81 287.0 0.81 0.18 2.00

334,06 3335 0.56 0.18 2.00

3650.93 360.0 0.93 0.18 2.00

418.59 418.0 0.5% 0.18 2.00

44504 4455 .44 0.18 2.00

45166 453.0 066 0.18 2.00

460.02 459.5 052 0.18 2.00

536,59 336.0 0.59 0.18 2.00

637.98 637.5 048 0.18 2.00

43138 431.0 038 0.18 2.00

472.50 4720 050 0.18 2.00

51347 513.0 0.47 018 2.00

528,88 5285 038 18 2.00

37317 5730 017 018 2.00

585.35 5850 0.35 0.20 2.00

684,40 G40 0.40 .18 2.00

740.72 4005 0.22 0.20 2.00

748.55 T48.5 0.05 .18 2.00

807.03 807.0 0.03 0.18 2.00

879.28 879.5 -0.22 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Nt Avaiable

- The result

af

U i sinted as the standand uncertaingy of

which fior 2 Bormal distribution cosresponds 1 a coversge probability of approcimately 95%

- ® Indiicates non TISI accrediled

- End of Certificate -

mensurement muliiplied by the coverage facior &,

F-TOR-02 ROD 1410/2021
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Request No. 25-65 / 0358 MTC. ACL.Mo. 486 / 65

CALIBRATION CERTIFICATE
MNOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA280F5, Serial Mo, MY13160001
2. Working standard solution "Inorganic Ventures"
Multi Analyte Custom Grade Solution, Lot No. P2-MEBST75610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udormsukdl, Sukhumyit Road, Bangehak, Prakanone, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)

2, Estimation Uncertainty of Measurement in Analytical Chernistry (QP-513)
REFERENCE MATERIAL : Traceable to NIST *Agilent Technologies”, “Carlo Erba™ |
Cadmium Lot No. 0108047046, Chromium Lot No, 0106315418, Copper Lot Mo, 0107480530, Iron Lot No, 0104697565,
Lead Lot No. 0104659473, Manganese Lot No. T1092284, Nickel Lot No. 0104978044, Zinc Lot Mo, 0100792297
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 ma/l at 228.8 nrm.Cd, 0.10,0.20,0.30,0.50,0.70 ma at 357.% nm,Cr,
0.05,0.10,0.30,0.50,0.70 rng/l at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 meA at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mi/l
at 217.0 nm.Pb, 0.05.0.10,0.30,0.50,0.70 me/l at 279.5 nrm.n, 0,10,0.30,0.50,0.70,1,00 megl at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 meg/l at 213.9 nm.Zn
AMBIENT COMDITIONS : Temperature 22 °C  Felative humidity 60 %

The Atomic Absorption Spectrophotormeter set  has been calibrated against
Reference Material traceable to National Institute of Standards and Technology { NIST } by The Analytical
Chemistry Laboratory. The results are attached herewith.

Calibrated by ...

{ Mr. Danai Srithongkum }

Director of AnWﬁy Laboratory

Ref. 2025265020400522001
Calibration Date : 3 February 2022

Adwertising the Report/Cerificate and publicity of the results except in full are prohibited wrtess witten permisshon |s obtained from the gowernior of TISTR

The results relate only to the iterns tested/calibrated or value assignerd.

FMLBLMTCO02Z fav.d

Head Office OfficesLaboratery Office

35 Mu 3 Tambon Khiong Ha, Amphos Khlong Lugrg, 5o 1C, Bangpoo Industrial Estate, Sukburmwit Road, 196 Phahomyothin Road, Chatuchak, Bangkob 10500,
Changwat Pathumthani 12120, Thaland Amnphos Muang, Chargwat Samutprakan 10280, Thakand  Thailand v

Tal. (66] ¢ 2577 2000 Tel, (66] 0 2323 1672-80 ext. 115, 114 Tel. Emgﬂ.ﬁ% oz i’
Fax [86) 0 2577 9009 Fax. (64) 0 7323 9185 Faw, (B2 ﬂﬁl}m

E-mai ; rumipaigetistrorth Website s tigtrorth  E-mail ; mbegtistrorth E-mail ; sumalesgdistr.orth
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Fequest No. 25-65 / 0398 1/5 MTC. ACL. No. 486 / 65
CALIBRATION DATA
1. Moise Level in term of standard deviation
Element Cd Cr Cu Fe Fb Mn Mi Zn
-0.0004 0.0002 0.0007 00002 -0.0016 | -0.0001 -0.0004 | -0.0001
00002 -0.0005 0.0010 0,0007 0.0000 -0.0003 0.0007 0.0014
-0.0002 0.00a1 0.0008 0.0000 -0.0001 -0.0003 -0.0012 00006
00000 00007 0.0007 0.0000 -0.0005 -0.0004 -0.0004 00012
0,0001 0.0004 0.0013 00014 -0.0001 -0.0001 0.0003 -0.0a08
0.0000 0004 0.0003 -0.0012 | -0.0005 -0.0007 | -0.0009 -0.0008
00000 -0.0008 0.000% -0.0002 -0.0010 -0.0008 0.0007 0.0003
-0.0004 -0.0003 0.0015 0.0010 -0.0005 | -0.0003 | -0.0002 | -0.0004
0.0004 0.0008 0.0014 -0.0004 00014 ~0.0005 -0.00086 -0.0003
Absorbance -0,0006 00013 0.0012 -0.0008 -0.0008 000086 -0.0007 -0.0007
0.0005 00003 00014 -0.0004 -0.0008 00003 -0.0006 | -D.0011
-0.0007 -0.0014 0.0004 -0.0001 <0.0001 0.0000 0.0000 -edos
0.0008 0.0004 0.0005 -0.0006 -0.0008 0.0000 -0.0005 -0.0009
0011 00002 0.0003 0.0017 -0,0016 -0.0008 00004 0.0005
0.0002 0.0010 0.0014 -0.0002 -0.0010 -0.0010 0.0002 00001
0.0001 -0.0011 0.0011 -0.0003 -.0011 -0.00032 -0.0008 00012
0.0000 0.0015 0.000% -0.0010 | -0.0011 -0.0013 00000 0.0004
40015 00012 00005 0.0002 -0.0017 | -0.0001 0.0005 0.0002
0.0008 0.0014 0.0019 Q.0002 -0.0003 0.0001 -0.0006 -0.0010
0.0001 0.0003 0.0003 -0.0001 -0.0004 00002 | -0.0001 -0.0001
Average Absorbance 0.000 0.000 0.001 0.000 -0.001 0.000 0.000 0,001
Standard Deviation 0.0005 0.0008 00004 00007 0.0005 0.0004 0.0005 0.0004 |

Continue 2/5
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A-TISTA

Request Mo. 25-65 / 0398
2. Precision
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MTC. ACL. No. 486 / 65

Cant.

(rme/1)

Element

Absorbance

Ave. | 5D |%RASD0)

Abs.

002 | 0.0074| 0.00&Z | 0.0065 | 0.0062 | 0.0070

00068

0.0070

0.0085

0.0065| 0.0069 | 0.007 | 0.0004| 5.76

Cd 030 | 0.0952] 0.095% | 0.0951 | 0.0957 [ 0.0952

0.0950

0.0952

0.0545

0.0956 | 0.0943 | 0.095 | 0,0005| 0.45

0.70 | 0.2213]0.2180 | 0.2203| 0.2208 | 0.2234

0.2211

0.2196

0.2219

0.2201| 0.2194| 0.221| 0.0015) 0.67

0.10 | 0.0056 | 0.0058 | 00097 | 0.0102 | 0.0106

0.0097

0.0098

0.0099

0.0103 | 0.0093 | 0.010] 0.0004 | 3,83

Cr 030 |0.0309]0.0302 ) 0.0300] 0.0316 | 0.0308

0.029%

0.030%

0.0297

0.0311 ] 0.0296 | 0.030 | 0.0007 | 2.20

0.70 | D.065% | 0.0667 | 0.0664 | 0.0648 | D.0656

0.0662

00654

0.0638

0.0638 | 0.0669 | 0.066] 0.0011| 1.70

Q.05 | 0.0080 | 0.0075] 0.00TR | 0.0075 | 0.0077

0.0081

0.0080

0.0075

0.0074 | 0.0076 | 0.008| 0.0003 | 3.26

0.0417 )| 0.0419 | 0.0412 | 00421 | 0.0424

Cu 0.30

0.0420

0.0623

0.0003

00418 [ 0.0415) 0,042 | 0.0006 | 1.47

0.70 | 0.0969 | 0,.0965 [ 0.0972 | 0,0957 | 0.0961

0.0958

0.0961

00863

0.0959 | 0.0972| 0,096 | 0.0006 | 0,58

0.10 | 0.00%0] 0.0105 | 0.0078 | 0.0092 | 0.0091

0.0093

0.0096

0.00%4

0.0093 | 0,0084 | 0.00% | 0.0007 | 8.11

Fe 050 | 0.0462] 00470 | 0.0464 | 0.0464 | 0.0467

0.0d62

0.0467

0.0a60

0.0468 | 0.0466 | 0.047 | 0.0003 | 0.67

1.00 | D.OBST | 0.0886 | 00910 0.0892 | 0,0897

0.0873

0.0892

0.0885

0.0888 | 0.0874| 0.089] 0.0013) 1.03

0.20 | 0.0091 | 00095 | 0,008 | 0.0087 | 0.00E2

0.0094

0.0090

0.0087

0.0082 | 0.0090 | 0.009] 0.0004 | 4.54

Pb 0.70 | 0.0322| 0.0321] 0.0324 | 0.0318| 0.0335

0.0326

0.0327

0.0515

0.0336 | 0.0321| 0.032( 0.0007 | 2.09

1.50 | 0.0653|0.0645 | 0.0663 | 0.0664 | 0.0652

0.0671

0.0662

0.0666

0.0657 | 0.0648 | 0.066 | 0.0008 | 1.28

005 |0.0052] 0.0092 | 00097 | 0.0087 | 0,0085

0.0079

0.0095

0.0085

0.0084 | 0.009% | 0.00% | 0.0007 | 7.32

030 | 0.0616 | 0.0630 | 0.0632] 0.0633] 0.0654

0.0628

00640

0.0633

0.0640 | 0.0629 | 0.063] 0,0007 , 1.08 |

0.70 [ 0.1396 | 0.1366 | 0.1386| 0.1377| 0.1386

01386

0.1396

0.1380

0.1374| 0.1383 | 0.138 | 0.0009 | 0.57

0.10 | 0.0102 | 0.0092 | 0.0097 | 0.0104 | D.0091

0.0105

0.0105

0.0096

0.0058 | 0.0102 | 0.010 | 0.0005| 5.22

Mi 0.50 | 0.0488 | 0,0489 | 0.0489 | 0.0495 | 0.0484

0.0490

0.0481

00452

0.0985] 0.0492] 0.049 | 00004 | 0,91

Advertising the ReportCartificate and publicity of the results except in full are prohibited uniess witten permissian is abtained fram -_r-arg;’.,‘gg
L=}

The results relate only to the items tested/calibrated or value assigned

=

1.00 | 0.0974] 0.0979 | 0.0975 0.09%2 ] 0.0977

00973

00988

0.0982

0.0985 0.0982 | 0.098 | 0.0008

0B85

0.05 | 0.0320} 0.0249 | 0,0340| 0.0352 | 0.0337

00351

0.0%a4

0.0345

0.0349] 0.0343| 0.035]| 0.0005 | 1.09

Zn 0.30 [ 01669 01653 | 0.1628| 0.1642 | 0.1657

0.1637

(.1659

0.1652

0.1654 0.1657 | 0.165| 0.0012] 0.72

.70 | 0.3456 | 0.3467 | 0.3445 | 0.3430 | 0.3422

03444

03437

03438

0.3435)0.3428 | 0,394 | 0.0013 | 0.37
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TISTR
|
Request No. 25-65 / 0398 3/5 MTC. ACL. No. 486 / 65 |
3. Trueness
2.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Elernent | Standard Value of RM| Reading Errar of Measurement | Error of Measurement | Uncertainty
(me/l) (/1) {mg/l) 1%6) (mg/t)
0.02004 0.019 <0.001 519 + (.004
Cd 0.30060 0.291 -0.010 3.19 + 0.006
0.70190 0678 0023 334 + 0012
2.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element| Standard Value of AM|  Reading Error of Measurement | Error of Measurerent | Uncerainty
(e} {mg} (g} (%6) (rrerl)
0.1002 0.101 0,001 Q.80 = 0007
Cr 0.3008 0.298 -0.003 0.86 + 0012
0,7014 0,635 -0.066 47 + 0.023
3.3 Reading en wavelength- Copper (Cu) at 324.7 nm.
Elemant | Standard Value of RM|  Reading Erreor of Measurernent | Error of Measurement Uncertainty
(gl (rgdl) {mg/) (9%) (e}
0.0502 0.048 0,004 837 + 0.000
Cu 03012 0.295 -0.006 2.06 + 0.010
0.7028 0.694 -0.009 125 + 0.021

Continue 4/5
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Request No. 25-65 / 0398 4/5

3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of AM|  Reading Error of Measurerment | Error of Measurement | Uncertainty
(g} (meA)} (rrvgsl) (%6) [madt)
0.1003 0.106 0.008 5.68 = 0.008
Fe 0.5015 0.522 0021 4.09 + 0.017
1.0030 0.993 .010 1.00 + 0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Elerment | Standard Value of AM|  Readine Error of Measurernent | Error of Measurement Uncertainty
{mg/l) [mgsl) (mg/l) (%) (mg/l}
0.1%88 0197 -0.002 0.91 + 0.014
Fb 06958 0722 0.026 377 + 0.022
1.491¢ 1,453 -0.028 1.88 = D041
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element| Standard Yalue of RM|  Reading Error of Measurementt | Error of Measurement | Uncertainty
img/A) mg/l) {rng/l) (%) (mg)
004855 0,054 0.004 898 + 0.004
Mn 0.29730 0317 0.0197 6.63 £ 0.006
0.69370 0.682 00117 L&Y + 0.012
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Request No. 25-65 / 0398 5/5 MTC. ACL. No. 486 / 65
3.7 Reading on wavelength- Mickel (MI) at 232.0 nm.
Element| Standard Value of RM|  Reading Error of Measurement | Ercr of Measursment | Uncertainty
{mgs) (g} (rrvg/1) (%5} {masl)
0.089 0102 0.003 305 + 0007
i 0.495 0.08% 0.006 1.21 +0.010
0.9%0 0.975 0.015 1,52 * 0.020

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Elerment | Standard Value of AM|  Reading Error of Measurernent | Error of Measurement | Uncertainty
(rrg/1) (mg/L) {mg/) (96) (gL}
0.050 0.050 0.000 0.00 * 0012
Zn 0.300 0.307 0.007 233 +0.011
0700 0.660 -0.040 571 * 0.015

Remark : The reported uncertainty is an expanded uncertainty caloulated using a coverage factar of 2 (k= 2

which gives a level of confidence of appradmately 95%

Calibrated by...->f 3’“
(Mr. Danai Srithongkum)

Approved by........
-Hm

S {Mrs, Thwmigé Farfune}
i
Director of Anaiytucal _'!'t'r('(L

Calibration date 3 l-}él:;rugqry 2022

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
sErvice engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more Inrr:rmsuun about Agilent Technologies services please visit our web site using the following
ilent com/en-us/services/analytical-instrumeni-services

Customer Information

s Customers should provide all necessary operating supplies upon request of the engineer.
¢+ For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

* A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

+ Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.

+ If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer's Responsibilities

# Only complete/printout pages that relate to the system being serviced.

s  Complete empty fields with the relevant information,

« Complete the relevant checkboxes in the checklist using a “X" or tick mark “+™ in the checkbox.
s Complete Not Applicable check boxes to indicate services not delivered, as needed,

+ Complete the PM service in the order of the tasks listed.

s  Complete the Service Review section together with the customer,

lssued: 4 March 2021, Revision: A.01 Copyright @ 2021
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. Agilent Technologies Agilent Technologies
Agilent 5110 and 5100 ICP-OES | Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist | ) Preventive Maintenance Checklist | i
System Information General Preparation

& Discuss any specific questions or issues with the customer prior o starting.
_D/ Review the instrument logbook.

Instrument system name and ID ICP- DES S0 vy ¥ Perform general external inspection of svstem for cleanliness.

H’ Check for proper installation of safety-related parts, assemblies, sensors ete.

| i Check for required firmware/software updates and verify with customers if they would like it

Instrument system site and location URE Ccm%[i'[m* installed.

| O For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. ~&

@ Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

List system component product numbers List the serial numbers of each component |

L & 30194 Lo omy 15040009

3 2 Inspect and clean the system

B 4. H’ll_.nnk for any obvious external damage or problems.

4 4 Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

A & Perform a general internal inspection of the system for excessive dust aceumulation, clean if
5. 5 NECEeSSary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

1 i} _?' ;/Rr.c:nrd the instrument operating conditions in the ICP-0ES Status Results Table.
;( Replace the polychromator purge filter,

E-E/Repl-am* the radial pre-optics window
Replace the axial pre-optics window for SYDV and VDV instruments.,
[ 10- 10, Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
- minimum specifications.
Replace air inlet dust filter,

O Replace high capacity air inlet dust filter element if installed, =
ICP-0ES Configuration table Circle the type or write in the type if other &~ Remove and clean instrument water inlet filter.
Nebulizer Tvpe SeaSpray || OneNeb | other ent Water Recirculator
Spray Chamber Cyclonic Single Pass ||Cyelonic Double Pass|| other 3 Section NOT Applicable
Torch Radial @I it &~ Drain cooling fluid and remove any particles from the chiller reservoir
27 Remove, clean, and reinstall water inlet metal mesh filter if present.
Injector Diametar 24mm | |[L8mm | L4mm | 0.8mm | other ,B/RE fill with Polyclear Plus cooling fluid.
Injector Material Quariz H Ceramic | other Clean the cooling system Air filter and the condenser.
Issued: 4 March 2021, Revision: A.01 Copyright © 2021 Agilent Technologies Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist J b

SPS 3 Auto Sampler

&7 'Section NOT Applicable

Q Power cycle the antosampler and verify successful initialization,
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafis.

Using customer's racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

ooog

SPS4 A ler

pf‘secuun NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

QO Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

O Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged edges
or damaged connectors.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste,/ rinse bottles

AVS4.6. 7

B/Sectjun NOT Applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

,W- Check position of Zn peak, adjust if required.

,ﬂl Check Argon Ratio, adjust to specified value if required.
F/ Perform Detector Calibration.

p/ Perform Instrument Calibration.

/D/ Run Instrument Performance Test and record results in Instrument Performance Test Resulis Table -
Post PM.

}a'/l-'m' systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

,EI’ Subsystem Communications Test
Air Flow

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES !

Preventive Maintenance Checklist I

@ Water Flow

& Gas Flows

@ RF Generator

[ Camera Test
Optics Test
Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensilljvi.ty Check Post PM Sensitivity Check

Radial Axlal * Radial Axial*
Zn 213.857 nm SRER 4113 14561 4151 4 YLK
Mn 257610 nm SRER 11495 1 o ide } ELLLYER WL 0
Al 306.152 nm SHH-_ 14 %4 4.} 3.5
K 766.491 nm SBR 5% 3.9 9.% | Gy b

* Axial result is not applicable for GRBO16AA, GRO12AA Radial View instruments.

Instrument Test Resulis Table

Note: The Instrument Test resulis are for systems using ICP Expert version 7.3 and above only.

| Instrument Test Resnlt
Subsystem Communications Test Prss
Alr Flow PRSs
Water Flow Pess
Gas Flows Ppss
RF Generator ot
Camera Test st
Optics Test PRt
Nebulizer test PEss
[ Issued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies
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Agilent Technologies - Agilent Technologies
Agilent 5110 and 5100 ICP-OES Agilent 5110 and 5100 ICP-OES 1
Preventive Maintenance Checklist J h Preventive Maintenance Checklist J
ICP-OES Status R 1 ICP-OES Parts List Table
Note: These measurements do not form part of any specification and are for reference anly. Paiid fitdn Part Number | Prodwct /Mudel # whera need tity Comsumed
A o . GBO10A, GROTLA,
Asial Pre-Optic Window GRO10-68014 G8014A/GSD1GA ?
Measurement Standhy Mode Plasma On Radial Pre-Optic Window GRO10-68015 All |
; Polyclear Plus Cooling Fluid G3202-80012 Agilent Water Recirculator | -
Mains Voltage 115 1y VAC 1M, 51U VAC
5 Purge (Gas Filter GSO010-B0136 All | |
Mains Current B.114 A 3.1%) A
= Air inlet filter GBO00-BR0N2 All |
Instrument Temperature 134 °c 1.9 °C
£ = High Capacity Air Filver GE010-60188 Optional -
RF Air Flow (sensor speed) i+.0 He .0 Hz
Kotor seal for 6-7 port valve for ;
Plasma Exhaust Temperature No measurement £5.0 G AVEET 8484-60002 GB4B4A/GBAES s
Water Flow Oscillator No measurement 1.0} L/min E:E:J stal for 3 peELwllve o GE483-60002 GB483A -
Water Flow Detector L/min L/min i i i i
0.o0 1.1% glsn];er:?éu;‘f;\m rinse station GR410-80123 SPS 4 _
Water Inlet Temperature iq.L G o | =0 :
Barb connector 2.6mme-1.5mm IDv GH410-50124 SP5 4 =
Polychromator Temperature 16 0 G 35 0 “C
PVC waste tubing 8mm od x Smm GR410-80122 SPS 4 o
CCD Temperature v 4 b o -14.% "% id, 2m
Thermal Stabilizer % 0 L £ 15.0 =0 Additional Parts may be required from engineers stock:
Argon Supply Pressure (1% .15 kPa Lid 5% kPa X axis drive belt 54 10047500 Epsa3 -
Purge Gas Supply Pressure®1 Ly 14 KPa £5%. it KPa Z axis drive belt B4 1004 7400 SPs 3 L
Peristalti tubing, PVO -
Option Gas Supply Pressure® | = kPa xS kPa Su::':.;]e:: gi’;‘;mlmg ST 10049000 SPs54 =
Nebulizer Flow No measurement 030 L/min
Restore system
Nebulizer Back Pressure Mo measurement ui 05 kPa
Pl s, s Fiow T Vi L/min For HF applications, ask the customer to reinstall their sample introduction system.
Auxiliary Gas Flow Mo measurement 1.10 L/min Leave system in an idle state: on and purging.
RF Fower No measurement 170619 w Guidanee: If the PM service is performed prior to a qualification service, then use the qualification
RF Supply Current Wi Nis it iriE 4113 A procedure as a guide for final instrument set up and checkout.
RF Supply Voltage No measurement 10450V W Service Review
*1 If option installed | Affix the PM sticker to the system or instrument logbook based on the customer's request,
Complete the Service Engineer Comments section below if there are additional comments.
[ssued: 4 March 2021, Revision: A.01 Copyright & 2021 Agilent Technologies Issued: 4 March 2021, Revision: A0 Copyright © 2021 Agilent Technologies
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Agilent Technologies

Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist [

;;/Review the service and any test results with the customer,
B I

f the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's [Q records.

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box,

Other Important Customer Web Links

How to get information on your product:

3O Literature Library - W,
oes#literature
3 Need to know more? - http.//www.agilent.com/crossiab/universitv,
O Need technical support, FAQs? - hitp://www.agilent.com/en-us/support/landing/icp-oes
O Need supplies? - waww.agilent com/chem/supplies
Se mpl n
Service request number E00&v33111 Date service completed 09 | 17 -l il

vk v A [
Agilent signature g L Customer signature FI‘DHC”WI O "D“_'?r
W

Document part number: G8014-80075

P;g Pl

"Report Summary

Instrurnent Model
Instrument 1D
Instrument Serial Number

Software Version

Firmware Version

]
Tested By

Test Completed On

Agilent 5100/5110 VDV ICP-OES
GBO11A/GB015A

MY 18030001

7.3.1.9507

3442

Mukoon L,

121912021 2:14:59 AM

Issued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologles
Page 8 of 8

tonan3lunmugu

Result Summary
Subsystem Communications Test Shkipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Page 1of4
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Resaolution Test Pass
Element Wavalength Specification  Width
M {174.213 nm) <9.40 T27
As (1B8.980 nm) =820 823
C {193.027 nm) =11.50 8.26
Mo (202 032 nm) =820 642
Cr (208,158 nm) <1340 .27
Zn {213.857 nm) =870 677
Pb (220,353 nm) =8.50 7.12
Co (228.615 nm) s 17.20 11.88
Ba (230.424 nm) =940 7.36
Mn (257610 nm) 1330 9.52
Mn {260,568 nm) =20.30 14.30
Cr (267.716 nm) = 11,00 7.99
Cu (324.754 nm) £ 25.00 19.08
Cu (327.385 nm) =14.20 11.32
Sr (338.071 nm) < 33.50 2439
Ba (455.403 nm) = 44.00 33.86
Sr (460.733 nm) = 38.00 17.38
Ba (493.408 nm) < 35.00 2553
Ba (814.171 nm} =42.00 2499
Ar (875283 nm) s 74.00 59.49
K (766491 nm) = B0.00 85.27
|
]
Page 2 of 4

wnaslumuny

Sensitivity Test Pass
Radial
Element Wavelength Specification  Methed  Ratio Standard Blank
As (188,980 nm) e 46.0 SRER 167.2 1131.3 424
Se (196,026 nm) =410 SRBR 1181 11771 4.2
Zn (213.857 nm) =1421.0 SRBR 4082.3 499082 148 8
Pt (220.353 nm) 2450 SRER 1911 26828 1728
Mn {257 610 nm) =3518.0 SRBR 11415.2 2850022 536.8
Al (386,152 nm) 234 SBR 78 48838.0 5676.5
Ba (493.408 nm) =34.0 SBR 116.1 19880414 170665
K (766481 nm) 218 SBR 53 1010784 16104.6
Azl
Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) = 208.0 SRBR 2528 32142 147.0
Se (196.026 nm) z 1580 SRBR 216.2 38397 2722
Zn {206.200 nm) 22340 SRBR 1203.3 14046.1 1337
Zn {213.857 nm) z 1743.0 SRER 7856.1 1713231 4729
Cd (214,439 nm) 242270 SREBR 7054.9 129535.3 3354
Pt (220.353 nm) 23200 SRBR 531.7 132182 566.2
Mn (257610 nm} = 10625.0 SRBR 30884.7 13148440 1807 4
Cr (267 716 nm) = 1048.0 SRBR 4442 1 174420.3 1515.1
Cu {324,754 nm) =19.0 SBR 507 AT4603.6 7249.0
Al (396152 nm} =6.0 SBR 187 279915.3 16790.4
Ba (453 408 nm) z60.0 SER 2007 108999566 517263
K {756.491 nm) =240 SBR k5] 1983197.5 497466
Page 3of 4
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Precision Test Pass
Radial
Element Wavelangth Specification  Measured
Walue % RSD

Az (188.980 nm) <280 081

Se (196.026 nm) <280 1.21

2n (213.857 nm) 5150 0.39

Pb (220,353 nm) =280 0.41

Mn (257610 nm) =1.50 0.45

Al (396,152 nm) s 1.80 041

Ba (493,408 nm} <150 0.51

K (766.491 nm) 5150 0.35

Aial

Element Wavelength Specification w:;iseu‘;:?? i
As (188 980 nm) < 1.50 0.5

Se (196.026 nm) =150 0.73

2Zn (205.200 nm) < 1.50 0.30

Zn {213,857 nm) =150 037

Cd (214.439 nm) =150 Q.38

Pt (220.353 nm} 5150 0.28

Mn {257 810 nm) <150 0.63
Cr(267.718 nm) =150 0.30

Cu (324754 nm} s 1.50 0.54

Al (396.152 nm) =150 0.45

Ba (493 408 nm) = 1.50 0.64

K (766.491 nm) =150 056

| I— =Lt
Page 4 of 4
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?apuri Summary
Instrument Mode!
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Agilent 5100/5110 VDV ICP-OES
GEO11A/GBO15A

MY 18030001

7.3.1.9507

3442

Nukoon L

12/2/2021 12:55:49 PM

Result Summary

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass

Radial Axial
Intensity 5206135 5755042
Wavelength  737.212 7ar212
Page 1 of 4
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Resolution Test Pass
Element Wavelength ~ Specification  Width
N (174.213 nm) =040 7.22
As (188 980 nm) =820 6§15
C (193.027 nmj) =11.50 822
Mo (202.032 nm) 23820 6.33
Cr (206.158 nm) s 13.40 8,21
Zn (213.857 nm) =870 6.87
Pb (220.353 nm) <950 7.02
Co (228615 nm) =17.20 11.81
Ba {230.424 nm) 55.40 746
Mn (257610 nm) s13.30 9.48
Mn (260,568 nm) £20.30 14.19

| ©r(267.716 nm) <11.00 7.90
Cu (324,754 nm) < 25.00 16.82
Cu (327.395 nm) £ 14.20 11.32
Sr (338.071 nm) < 33.50 24.29
Ba (455.403 nm) £ 44.00 33.68
Sr (460.733 nm) < 36.00 17.64
Ba (493.408 nm}) < 36.00 25.56
Ba (614.171 nm) =42.00 2475
Ar (675.283 nm) = 7400 59.18
K (786.491 nm) = 80.00 65.18

Page2cf 4
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Sensitivity Test Pass
Radial
Element Wavelength  Specification  Method — Ratio Standard Blank
As (188.980 nim) =460 SRBR 154.8 1242.3 58.5
Se (196.026 nm) z41.0 SRBR 117.4 1259.6 879
Zn (213.857 nm} = 1421.0 SRBR 41828 524026 155.3
Pl (220.353 nm) 2 45.0 SRBR 196.4 28142 179.9
Mn (257,610 nm) = 3518.0 SRBR 11982.6 281210.1 54T.6
Al {398.152 nm) 234 SBR a7 E5103.6 5662.8
Ba (493,408 nm) =34.0 SBR 1254 2152918.9 17032.2
K {7656.491 nmy) =18 SBR 5.7 107806,7 16079.8
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nmy) = 208.0 SEER 2675 4054.8 170.4
Se (198.026 nm) = 158.0 SRER 260.2 47894 .9 298.5
Zn (206200 nm}) z234.0 SRBR 1305.9 16162.3 150.3
Zn (213.857 nm) 2 1743.0 SRBR 8920.7 200915.6 504.7
Cd (214.438 nm) = 4227.0 SRBR 7958.3 149327 5 350.4
Phb (220,353 nm) = 3200 SRER 806.7 15244 5 584.0
Mn (257.610 nm) z 10625.0 SRER 34480.9 1403052.8 1872.5
Cr (267.716 nm) z1048.0 SRBR 5018.6 188000.6 15326
Cu (324,754 nm) z18.0 SBR 57.5 A238B3.7 72488
Al (396.152 nm) z6.0 SBR 185 320004.9 16441.4
Ba (493.408 nm) z60.0 SEBR 233.3 118820154 507145
K (TE6.481 nm) =240 SBR 446 22189744 488579
Page 3of 4
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[ Precision Test Pass
Radial
Element Wavelength Specification  Measured
Waluge % RSD
As (188980 nm) 5260 1.38
Se (186.026 nm) =260 0.91
Zn {213.857 nm) = 1.50 038
Pb (220.353 nm) =280 0.44
Mn (257 610 nm) £1.50 0.43
Al {396,152 nm) < 1.50 0.38
Ba (493,408 nm) =1.50 0.66
K (766,481 nm) =150 0.36
Axial
Element Wavealength Specification Measured
Value % RSD
As (188.980 nm) 21.50 0.61
Se (196.026 nm) £1.50 052
Zn (206.200 nm) <1.50 0.36
Zn (213.857 nm) £1.50 0.33
Cd (214.438 nm) 51.50 0.41
Pb {220.353 nm) <1.50 038
Mn (257610 nm) % 1.50 0.74
Cr (267.718 nm) =1.50 0.25
Cu (324754 nm) =1.50 0.7
Al (396.152 nm) £1.50 0.44
Ba (493 408 nm) <1.50 073
K (766481 nm) < 1.50 0.87
Page 4 of 4
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Report Summary
Instrument Model
Instrument 1D

Instrument Serial Mumber
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

{Lfmin}
188 1.36

Agilent 5100/5110 VDV ICP-OES
G301 1A/GBO15A

MY 18030001

7.3.1.9507

3442

Mukoon L.

12/9/2021 1:34:10 PM

Subsystern Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
| Advanced Valve Systemn Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow {relative T5% Air Flow (relative
spesd) speed)
| 15.00 18.00
Water Flow Test Pass

RF Water Floa{L/min}  Camera Water Flow Water Inlet Temperature

°c)
17.16

Page 1 of 2
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Gas Flows Test

Pass

Mebulizer Actual Flow Back Auxiliary Actual Flow  Back

Target Flow Pressure Target Flow Pressure

0.70 0.70 203.80 2.00 188 108.88

Makeup Actual Flow Back Plasma Actual Flow Back

Target Flow Pressure Target Flow Pressure

2.00 2.00 113.89 18.00 17.83 24 24

RF Generator Test Pass

RF Power Supply Test Passed

RF Power Supply (V) 141.475

RF Oscillator Test Passed

RF Oscillator Freguency 25874

(MHz)

Work Coil Current (A) 45831

RF Power Supply Current (&) 2.000

Camera Test Pass
Integration Time  Standard Deviation ~ Status
{me)

Electronic Offset Test 1000 5.261 Passed

Dark Current Test 6000 0.734 Passed

Asray Test 5 0.024 Passed

Linearity Test 0.118 Passed
Page2of2
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1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™
2) Digestion, Inductively Coupled Plasma Method™
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | Q-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 | B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™®
6 | BBHC Liguid-Liquid Extraction, Gas Chramatographic Method™
7 | y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
& | Biochemical Oxyeen Demand | 1) 5-Day BOD Test, Azide Madification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Methog™ |
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Mathod™
2) Closed Reflux, Colorimetric Method™”
3} Open Reflux, Titrimetric Method™
11 | Chlordane Liquid-Liguid Extraction, Gas Chromatographic Method™
12 | Chromium 1] Digestion, Direct Air-Acetylene Flarme Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Mathod™
3) Digestion, Inductively Coupled Plasma Method!
13 | Coler | ADMI Weighted-Ordinate Spectraphotometric Method™
14 | Copper 1) Digestion, Direct Air-Acetylene Flame Methad™
2) Digestion, Electrotherrmal Atomic Absarption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide 1) Distillatien, Colorimetric Method™

2) Flow Injection Analysis Method™™ Sl

16 o,p-D0T...
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16 | o,p-00T Liquid-Liquid Extraction, Gas Chromatagraphic Method!™
17 | 4,4-DDD Liguid-Liquid Extraction, Gas Chromatographic Method!™
18 | 4,4-DDE Liguid-Liquid Extraction, Gas Chromatographic Method'™
19 | 44-DOT Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Methad™
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromateeraphic Method™
22 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method'™
23 | Endosulfan sulfate Liguid-Liquid Extraction, Gas Chromatagraphic Method™
20 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method!®!
25 | Endrin aldehyde Liguid-Liquid Extraction, Gas Chromatographic Method™
26 | Fermaldehyde Distillation, Colorimetric Methad™!
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
2% | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!
30 | Hexavalent Chromium 1) Colerimetric Method™
l 2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Diract Air-Acetylene Flame Methad™
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2] Digestion, Electrothermal Atamic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method™®
33 | Mercury Digestion, Cold-Yapor Atomic Absorption Spectrormetric
Method™
34 | Methoxychlor Liguid-Liguid Extraction, Gas Chromatographic Method™
35 | ickel 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothemal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method[‘”jﬂ:sj

36 Oil & Grease...
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36 | Oil & Grease 1) Liguid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Methodl

37 | pH Electrometric Method™

38 | Phenols 1) Distillation, Chloraform Extraction Method!™
2) Distillation, Direct Photometric Method™

39 | Selenium 1) Digastion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!!

40 | Sulfide 1) ledometric Method!™
2) Methylene Blue Method™

41 | Temperature Labaratory and Field Methods™

42 | Total Dissolved Solids Dried at 180 °C*

43 | Total Kjeldahl Nitrogen Serni-Micro-Kjeldahl Methad™

a4 | Total Suspended Solids Dried at 103-105 ¥

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Methed;
Colorimetric Method; Calculation™
2} Digestion, Inductively Coupled Flasma Method;
Colorimetric Method; Calculation!

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Methad™
2) Digestion, Electrotharmal Atomic Absorption
Spectrometric Methad™
3) Digestion, Inductively Coupled Plasma Method

Hldeu §
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1 | Acenaphthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

3 | Aldrin 1) Liguid-Liguid Extraction, Gas Chramatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
hass Spectrometric Method™ %m}é

10

11

12

13

14

Anthracens

Antimany

Arsenic

Atrazine

Barium

Banzialanthracene

Benzene

Benzolb)fluoranthene

Benzolkfluoranthene

Benzoic acid

Benzolalpyrene

1} Liguid-Liquid Extraction, Gas Chromatographic

Method!”

2) Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™

1] Digestion, Hydride Generation/Atomic Absorption
Spectromeatric Method™

2) Digestion, Inductively Coupled Plasma Method!®!
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™™

1) Digestion, Electrathermal Atomic Absorption
Spectrometric Method!™

2) Digestion, Inductively Coupled Plasma Methad™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chrematoeraphic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromategraphic
Method'®

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Methad!®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Methad!®

2) Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™= gl

4 Anthracene..,

15 Benzolg,h,ilperylene...
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15 | Benzolg,hilperylene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium Digestion, Inductively Coupled Plasma Method™®

17 | Bist2-chlorosthyllether Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

18 | Bis(2-ethylhexyllphthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

19 | Bromedichloromethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

20 | Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

21 | Butarol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

22 | Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

23 | Cadrium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Methad™
3) Digestion, Inductively Coupled Plasma Method™

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

25 | Carbon disulfide Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

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

27 | Chlordane 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

28 | p-Chlgroaniline Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

29 | Chlorcbenzene

Purge and Trap Gas Ch:umﬂraphicfh’lass

30

31

32

33

34

35

36

37

39

40

a1

Chlorodibromomethane

Chloroform

2-Chlorophenal

Chromium

Chrommiurn {11

Chromium (W)

Chrysene

Cyanide
2,4-D
DoD

DDE

DoT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod'™

1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®™ :
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™

1} Colorimetric Method™

2) Extraction, Air-Acetylene Flame Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

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

Distillation, Colorimetric Method™

Liquid-Liguid Extraction, Gas Chromatoeraphic Method™

1) Ligquid-Liquid Extraction, Gas Chromatographic

iethad™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

1) Liguid-Liquid Extraction, Gas Chromatographic

Method™

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

1) Liquid-Liquid Extraction, Gas Chrematosgraphic

Method™

2) Liquid-Liquid Extraction, Gas Chramatographic/
| Mass Spectrometric Method™ %q’wil

Spectrometric Method™ =qyv

30 Chloradibromomethane...

42 Dibenz{a,hlanthracene...
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42 | Dibenz(a,hlanthracena 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

43 | Di-n-butyl phthalate Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

44 | 1,2-Dichlorcbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™

47 | 3,3'-Dichlorobenzidine Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

43 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

51 | cis-1,2-Dichloroethylens Purge and Trap Gas Chromatographic/Mass

52

53

54

55

56

57

trans-1,2-Dichloroethylene

2,2-Dichlorophenol

1,2-Dichloropopane

1,3-Dichloropropane

1,3-Dichloropropene

Dieldrin

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™ ;‘};‘(N“

58

59

60

61

&2

63

65

66

67

68

69

Diethyl phthalate

2,4-Dimethylphenol

2,4-Dinitrophenol

2 4-Dinitrotoluene

2 &-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzens

Flugranthens

Flucrene

Heptachlor

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

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

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

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

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

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

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

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

Purge and Trap Gas Chromatographic/Mass
spectrometric Method!™

1) Liquid-Liquid Extraction, Gas Chromatographic
Methad™

2) Liquid-Liquid Extraction, Gas Chromatographic/
fass Spectrometric Method!™

1) Liquid-Liquid Extraction, Gas Chrematographic
Method™

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ %‘pﬁj

58 Diethyl phthalate...

70 Heptachlor epoxide...
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71

T2

73

T4

75

76

T

T8

79

80

81

Heptachlor epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiens
n-Hexane

O-HCH

B-HCH

y-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indenall,2,3-cd)pyrane
lsophorone

Lead

1) Liguid-Liguid Extraction, Gas Chramatographic
Method™

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

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method!™

1) Liquid-Liquid Extraction, Gas Chrermatographic
Method®!

2} Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

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

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

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

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

1) Digestien, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™ ﬁw}l

82 Manganese...

82

a3

85
86

&7

a9

20

91

92

93

94

95

Manganese

Mercury

Methanol

Methaoxyechlor
Methyl bromide

Methylene chlaride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Maphthalene

Mickel

Nitrobenzene

N-Mitrosediphenylamine

N-Mitrosadi-n-propylamine

1) Digestion, Direct Air-Acetylene Flame Method'™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!®

3) Digestion, Inductively Coupled Plasma Method
Digestion, Cold-Vapor Atomic Absorption Spectrometric
Methad!®

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method!®!

I4]

Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Methad!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Mathod!®!

2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Methad™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™

3) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method'™

Liquid-Liguid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method!!

Liquid-Liquid Extraction, Gas Chromatographic/Mass

Spectrometric Method™ E'W‘u'-\:] o

96 Polychlorinated Biphenyls...
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96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatoaraphic
- PCB 1016 Method™
-PCB 1221 2] Liquid-Liguid Extraction, Gas Chromatoaraphic/Mass
- PCB 1232 Spectrometric Method'™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophencl Liquid-Liguid Extraction, Gas Chrematographic/Mass
Spectrometric Method!
98 | pH Electrometric Method™
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™
100 | Phenol 1) Distillation, Chloroform Extraction Method™
2] Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chramatographic/Mass
Spectrametric Method™
102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrametric Method™
| 2) Digestion, Inductively Coupled Plasma Method!™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatoegraphic/Mass
Spectrometric Method™
105 | 1,1,2.2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™
106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
107 | Toluene

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™ < ~minl

ey b FoRhATEd

108 | Toxaphene 1} Liquid-Liquid Extraction, Gas Chromategraphic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

109 | TPH (Cs- Ca) 1) Purge and Trap, Gas Chromatographic Method™'*"
2) Purge and Trap, Gas Chromatoeraphic/Mass
spectrometric Method!?!

110 | TPH {C.p = Cig) Separatory Funnel Liguid-Liquid Extraction, Gas
Chromatographic Method®?!

111 | TPH (Cope — Cas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Methad®!

112 | 1,24-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™!

113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

114 | 1,1,2-Trichleroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

115 | Trichloroethylene Purge and Trap Gas Chromategraphic/Mass
Spectrometric Method™

116 | 2,8,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

117 | 24,6-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass

| Spectrometiic Method™

119 | Vanadium Digestion, Inductively Coupled Plasma Method™

120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod!®

121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

122 | m-Kylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

123 | o-Xylene Purge and Trap Gas Chromatographic/Mass

Spectrometric Method™ Sy

108 Toxaphene,.,

124 p-Xylene..,
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p-Xylene
Xylene (Total)

Zinc

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!

3) Digestion, Inductively Couplad Plasma Mathod™

aNAkEE (Ugadsaunn) §1dau 25 518015
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Antimony

Arsenic

Cadmiurm

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Disestion, Hydride
Generation/Atomic Absorption Spectrometric Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™!

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Instrurnental Analyzer Method™

Isokinetic Sampling, lon Chromatographic Methad™

1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method!

2) lsokinetic Sarnpling, Digestion, Inductively Coupled
Plasmmia Method™

lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method!®

1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Absorption Sampling, Gas Chromatographic Method S

_—

10 Dioxins/Furans...
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10 | Dicxins/Furans Isokinetic Sarmpling'™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Methad™

12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatographic Methad™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™

14 | Lead 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isckinetic Sampling, Direstion, Inductively Coupled
Plasma Method™

15 Manganese 1} Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad™

16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method!

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylens
Flzrme Method™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasmmia Method™

18 | Opacity Ringelmann’s Method™

19 | Oxides of Mitrogen 1} Absorption Sampling, Phencldisulfonic acid Method™
2) Instrumental Analyzer Method™

20 | Selenium 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atormic Absorption Spectrometric Method™
2] Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™

21 | Sulfur Dioxide 1) Absarption Sampling, Barium-Thorin Titrimetric
Methad™
2} Instrumental Analyzer Methad™

22 | Sulfuric Acid Isokinetic Sarnpling, Barium-Thorin Titrimetric Method™

23 | Total Suspended Particulate | Isckinetic Sampling, Gravimetric Methad™

24 | Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

25 | Xylene 1) Bag Sampling, Gas Chromatoeraphic Method!!

-
2) Adsorption Sampling, Gas Chromatoeraphic Method"\f‘n 3

dnlfjga..
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Aldrin

Antimaony

Arsenic

Barium

Berylliurm

Cadmium

Chlerdane

Chromium

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®%%

2) Ultrasonic Extraction, Gas Chromatographic
tethod!!®2

Digestion, Inductively Coupled Plasma Methog!™?

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
MethogHes!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®&1¥

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method! ™

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma hethad®&1

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®'3

2) Digestion, Inductively Coupled Plasma Methog!™
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®'

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'*41%

3) Digestion, Flame Atomic Absorption Spectrometric
Method"*

4) Digestion, Inductively Coupled Plasma Method™¥
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Methad®®#

2) Ultrasonic Extraction, Gas Chromatographic
Method!%2

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method %51

2) Waste Extraction, Digestion, Inductively Coupled

“mD-
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10

11

12

13

14

Chramium (Il1)

Chromium (V1)

Cobalt

Copper

24-D

ooD

3) Digestion, Flame Atomic Absorption Spectrometric
Methad ™9

4) Digestion, Inductively Coupled Plasma Method! '
1) Waste Extraction, Digestion, Flame Atomic Absorption |
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation™&*

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method, Waste Extraction, Colarimetric Method;
Calculation®51314

3} Digestion, Flame Atomic Absorption Spectrometric
Methad; Alkaline Digestion, Colarimetric Methaod;
Calculation™ 118

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation/’2134

1) Waste Extraction, Colarimetric Method®!®

2) Alkaline Digestion, Calorimetric Methad™®'®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?413

2) Digestion, Inductively Coupled Plasma Method! '

1) Waste Extraction, Digestion, Flame Atomic Absorption
spectrometric Method?61

2] Waste Extraction, Digestion, Inductively Coupled
Plasma Method™®*

3} Digestion, Flarme Atomic Absorption Spectrometric
Method!™!¥

4) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®5#

2) Ultrasonic Extraction, Gas Chromatosraphic

Methog! 22!

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®%2

2) Ultrasonic Extraction, Gas Chromatographic

o2
Method ;,«Q.I,

Plasma Method?412 El—ﬂ'\

3) Digestion,...

15 DDE...
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15

16

18

19

21

22

DDE

ooT

Dieldrin

Endrin

Heptachlor

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®%%

2) Ultrasenic Extraction, Gas Chromatoeraphic
Method!'*#

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method ™2

2) Ultrasonic Extraction, Gas Chromatographic
Method!1922

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromategraphic Method™®#

2) Ultrasonic Extraction, Gas Chromatographic
Method1824

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method?#42

2) Ultrasonic Extraction, Gas Chramatoeraphic
Methodi'lﬂ.?ﬂ]

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®##

2) Ultrasonic Extraction, Gas Chromatographic
Method! 94

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®514

2] Waste Extraction, Digestion, Inductively Coupled
Plasra Method®5%

3) Digestion, Flame Atomic Absorption Spectrometric
Mrethod[i‘jlﬂ

4) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method®%2

2] Ultrasonic Extraction, Gas Chromatographic
Method-ﬁwzz]

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absarption Spectrometric Method®!™

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method$!3! S~pg)

3) Digestion,...

23

24

25

26

Methoxychlor

Malybdenum

Mickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Araclor 12352

- Aroclor 1242

- Araclor 1248

- Araclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2.2 5-Trichlorobiphenyl

- 2.4 5-Trichlorobiphenyl

- 2,2,3,5'-Tetrachlorobiphenyl
- 2,2 5,5 -Tetrachlorobiphenyl
- 2,3 4,4-Tetrachlorobiphenyl
-2,2.3,45-
Pentachlorobiphenyl

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

4) Digestion, Inductively Coupled Plasma Method '
5) Therrmal Decomposition Amalsamation and Atomic
Absorption Spectrometric Method™™

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method!®#22

2} Ultrasonic Extraction, Gas Chromatoeraphic
Me.l,hodl!ﬂ,izl

1) Waste Extraction, Digestion, Inductively Coupled
Flasma Method®&t

2) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methad?®14

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method&

3} Digestion, Flame Atomic Absorption Spectrometric
Method[?.]ﬂ]

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Methad®#3

2) Ultrasonic Extraction, Gas Chromatographic
Methad““ﬂ‘*ﬁ.w}‘g

-2,2455..
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-2,2455-
Pentachlorobiphenyl
-235%4.6-
Pentachlerobiphenyl
-223845-
Hexachlorobiphenyl
-22.3,0,55%
Hexachlorobiphenyl
-2,2,3556-
Hexachlorobiphernyl
-22'4455-
Hexachlorobiphenyl
-223344 5
Heptachlorobiphenyl
-22'34455"-
Heptachlorabiphenyl
-2,23445 6
Heptachlorobiphenyl
-2234'55,6-
Heptachlorobiphenyl
-2,2,3,344.55,6-
Nonachlorobiphenyl
Pentachlorophenal

pH

Selenium

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatoeraphic/Mass Spectrometric
Methodlzs.zn]

2) Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!'*?!

Electrometric Method™'*

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methcdfz&_zﬂl

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

3) Digestion, Hydride Generation/atomic Absorption
Spectrometric Method™™

) Digestion, Inductively Coupled Plasma Method™ B i)

30 Silver...

[
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30 | Silwer 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad®51
2) Digestion, Inductively Coupled Plasma Method!™!

31 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®13
2) Digestion, Inductively Coupled Plasma Methad™'

32 | Toxaphene 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method™**
2) Ultrasonic Extraction, Gas Chromatographic
Method!1022

33 | Trichloroethylene 1) Waste Extraction, Purge and Trap, Gas

34

35

Yanadium

Zinc

Chromatographic/Mass Spectrometric Method®122
2) Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method2

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

2) Digestion, Inductively Coupled Plasma Method!™*
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method®414

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

3) Digestion, Flame Atomic Absorption Spectrometric
tMethod ™

d) Digestion, Inductively Coupled Plasma Method' ™

fin 31U 125 $H8n75
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Acenaphthene

Acetane

1) Ultrasonic Extraction, Gas Chromatographic
Method!!%2¢!

| 2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Methog!'®2!
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 251 2. o

3 Aldrin...
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13

14

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(alanthracene

Benzene

Benzolb)fluoranthene

Benzoikifluoranthene

Benzoic acid

Benzolalpyrene

1) Ultrasonic Extraction, Gas Chromatographic
Method!%#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method'®2¢!

1) Ultrasonic Extraction, Gas Chromatographic
Methodiio2e

2] Ulirasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method"?#4!

Digestion, Inductively Coupled Plasma Method ™'
1) Digastion, Hydride Generation/Atomic Absorption
Spectrometric Method ™3

2 Digestion, Inductively Coupled Plasma Method™!*
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!% %

Digestion, Inductively Coupled Plasma Method ™'

1) Ultrasonic Extraction, Gas Chromatographic
Method!"#

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'02]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2#]

1) Ultrasonic Extraction, Gas Chromatographic
Method%29

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!%2%

1) Ultrasonic Extraction, Gas Chromatographic
Method!®2*

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%®

| 13 Ultrasonic Extraction, Gas Chromatographic

Method! 192 :
2) Ultrasonic Extraction, Gas Chrorfnatographidrxﬂ.ass
Spectrometric Method 215 )

15 Benzol(g hilperylene...

GRtal ATuadie G8aseid

15 | Benzolgh,ilperylene 1) Ultrasenic Extraction, Gas Chromatographic
MEthDd[lD‘.ZZI
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'?28!

16 | Beryllium Digestion, Inductively Coupled Plasma Method™

17 | Bis(2-chloroethylether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!'%2]

18 | Bis{2-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad"%#8]

19 | Bromodichloromethane Puree and Trap, Gas Chromatographic/iviass
spectrometric Method!##

20 | Bromoform Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2

21 | Butanol Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?#!

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!!%!

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method™
2) Digestion, Inductively Coupled Plasma Methad!!¥

24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad?2%

25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad 229

26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'**!

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!%#
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!*%2!

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method' %2

29 | Chlorobenzene Purge and Trap, Gas Chromatographic/iiass
Spectrometric Methad!24%

30 | Chloredibromomethane Purge and Trap, Gas Chromatograghic/Mass

Spectrometric Method! %! :%-Hﬂrnj

31 Chloroform.,..
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31 | Chloroform Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2%
32 | 2-Chlorophenol Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!!2!
33 | Chromium 1) Digestion, Flame Atomic Absorption Spectrometric
Method™?
2) Digestion, Inductively Coupled Plasma Method!™
34 | Chrormium (I} 1) Digestion, Flame Atomic Absorption Spectrometric

35
36

37

39

40

41

42

Chromiurm (W)

Chrysene

Cyanide
2,4-D
oo

DDE

DOT

Dibenz(a,hlanthracene

Method; Alkaline Digestion, Colarimetric Method;
Caleulation #1481

2] Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation[213.¢l

Alkaline Digestion, Colorimetric Method®'

1) Ultrasonic Extraction, Gas Chromatographic
Me.rhmllﬂ.zﬂ]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!026)

Extraction, Distillation, Colorimetric Method282#3¢

Ultrasonic Extraction, Gas Chromatographic Method®”

1) Ultrasanic Extraction, Gas Chromatographic
Method““m ;:

2} Ultrasonic Extraction, Gas Chromatographic/Mass
spectrometric Method 2

1) Ultrasonic Extraction, Gas Chromatographic
MEthDd[m'ﬂ:

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!?24

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!!0#2

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"28

1) Ultrasonic Extraction, Gas Chrormatographic
Method!1%2!

2) Ultrasanic Extraction, Gas Chromatoaraphic/Mass
Spectrometric Method!%#/2,

43 Di-n-butyl phthalate...
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43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog! 028!

44 | 1,2-Dichlorcbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 225

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 4!

46 | 1.4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*%!

47 | 3,3-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2¢]

48 | 1,1-Dichleroethane Purge and Trap, Gas Chromatographic/Mass
Spectremetric Method!'#2

49 | 1,2-Dichloroathane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2!

50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2

52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22!

53 | 2,4-Dichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad "2

54 | 1, 2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##!

55 | 13-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22

56 [ 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2%!

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method! o2
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methaod?!%2%]

58 | Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"%#9

58 | 2.4-Dimethylphenol

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method“:"“'?ﬁfﬂ%

60 2,4-Dinitrophenol...
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&4

65

66
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68

69

70

24-Dinitrophenal

2 4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%2

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 028!

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! %29

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

1) Ultrasonic Extraction, Gas Chromatographic
Method! "

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! %%

1) Ultrasonic Extraction, Gas Chromatographic
Method!%#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®2%

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method 1224

1) Ultrasenic Extraction, Gas Chromatographic
Method! 4

2) Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!!%#!

| 1) Ultrasonic Extraction, Gas Chromatographic

Method! 029

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1028]

1) Ultrasonic Extraction, Gas Chramatographic
Methad 1022

2) Ultrasonic Extraction, Gas Chromatographic/fass
Spectrometric Method %2

1) Ultrasonic Extraction, Gas Chromatographic
Method!%#

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Methog! %! \%“r\r‘r@]

T1 Hexachlorobenzene. .

71

T2

73

74

75

TG

7

78

79

80

81

82

Hexachlorobenzens

Hexachloro-1,3-butadiene

n-Hexang

CL-HCH

B-HcH

y-HCH

Hexachlorocyclopentadiena

Hexachloroethane

Indeno{1,2,3-cd)pyrene

lsophorone

Lead

Manganese

1) Ultrasonic Extraction, Gas Chromatagraphic
Method[lwé

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!#4

Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method! 2%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%

1) Ultrasonic Extraction, Gas Chromatographic
Method!**

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 92!

1) Ultrasonic Extraction, Gas Chromatographic
Method™%223

2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 1024

1) Ultrasonic Extraction, Gas Chromatographic
Method"?#%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methaod! 228!

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectromatric Method1928

Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method 1028

1) Ultrasonic Extraction, Gas Chromatographic
Methad!1029

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!02%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%28

1) Digestion, Flame Atomic Absorption Spectrometric
Method“-“‘]

2) Digestion, Inductively Coupled Plasma Methad™
1) Digestion, Flame Atornic Absorption Spectrometric
Methodl‘!.:ﬂ]

2) Digestion, Inductively Coupled Plasma Method”r”M]]

83 Mercury...
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Mercury

Methanol

Methoxychlor

Methyl, bromide
Methylene chloride
2-Methylphenol
Z-Methylnaphthalene

!I Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphanylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption |
Spectrometric Methad 8

2) Digestion, Inductively Coupled Plasma Method™#
3) Thermal Decompesition Amalgamation and Atomic
Absorption Spectrometric Method!™

Purge and Trap, Gas Chromatographic/tass
Spectrometric Mathod!'22%

1) Ultrasonic Extraction, Gas Chromatographic
Method!022

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!%24

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%#

Purge and Trap, Gas Chrematographic/Mass
Spectrometric Method™#

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!®2

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad'*®

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!

1) Ultrasonic Extraction, Gas Chromatoaraphic
Method! %

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!#

1) Digestion, Flame Atomic Absorption Spectrometric
Method!™

2) Digestion, Induetively Coupled Plasma Method™
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 28!

Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Methad!®2!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!®29 %»Wi‘-i

96 Polychlorinated Biphenyls...
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Polychlorinated Biphenyls
- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260
Polychlorinated Biphenyls
- 2-Chlorobiphernyl

- 2,3-Dichlarcbiphenyl

- 2,2, 5-Trichlorobiphenyl
- 2,4, 5-Trichlorobipheryl
- 2,23 8-Tetrachlorobiphenyl
- 2,255 Tetrachlorabiphenyl
- 2,3 4.4-Tetrachlorobiphenyl
-22.34.5-
FPentachlorobiphenyl
-2,245,5-
Pentachlorabiphenyl
-2,35,46-
Pentachlorobiphenyl
-2,2.34,0'5-
Hexachlorobiphenyl
-2,73455-
Hexachlorobiphenyl
-223556-
Hexachlorobiphenyl
-2244°55-
Hexachlorobipheanyl
-22.3344.5
Heptachlorobiphenyl
-2,2,3,4,4,55"-
Heptachlorobipheryl

- 223445 6-
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic
Methad!®#

2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod %

Ultrasonic Extraction, Gas Chromatographic Met@giif{
- }
A T

- 2,234,556,
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-22,34556-
Heptachlorcbiphenyl
-223344 55 6-
Nonachlorobipheny!
97 | Pentachlorophenaol Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!'®2®!
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Method[w,zrlj-
2) Ultrasenic Extraction, Gas Chromatogra phic/Mass
Spectrometric Method!!%2%
99 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!
100 | Pyrene 1} Ultrasonic Extraction, Gas Chromatographic
Method!421
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 28
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™*
2) Digestion, Inductively Coupled Plasma Method™
102 | Silver Digestion, Inductively Coupled Plasma Method™!
103 | Styrene Purge and Trap, Gas Chromatosgraphic/Mass
Spectrometric Method! 2!
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*2%
105 | Tetrachloroethylene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!*#%%
106 | Toluene Purge and Trap, Gas Chromatoeraphic/Mass
Spactrometric Method!'22
107 | Toxaphene Uiltrasonic Extraction, Gas Chromatographic Methog!!%22
108 | TPH (Co-Cy) 1) Purge and Trap, Gas Chromatographic Method! ™21
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2#%
109 | TPH{C.aCis) Ultrasonic Extraction, Gas Chrematoeraphic Method!%#!
10 | TPH (Gos-Casd Ultrasonic Extraction, Gas Chromatographic Methad™ %21
111 | 1,2.8-Trichlorobenzene Purge and Trap, Gas Chromatoeraphic/Mass

Spectrometric Methad! 227 }mr,\.

112 1,1,1-Trichloroethane...
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112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog!2#!

113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method!' 225

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##!

115 | 2,4 5-Trichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2%

116 | 24,6-Trichlerophenal Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method!'%?!

117 | 1,35-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*>%!

118 | Vanadium Digestion, Inductively Coupled Plasma Method!™

118 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad 22

120 | Vinyl chloride Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Methad221

121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™#

122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!™#

123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!122!

124 | Xylena (Total) Purge and Trap, Gas Chromatographic/iMass
Spectrometric Methad 227

125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method™9
2) Digestion, Inductively Coupled Plasma Method ™3
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