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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 24CH310 13 Mar 24 12 Mar 25 -
HA1M0043 (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 24CH321 14 Mar 24 13 Mar 25 -
HC9L0012 (Thailand-Japan)
3 [Tubidity Meter Tubidity Thermo Scientific EUTECH TN-100 Technology Promotion Association 24CH444 12 Apr 24 11 Apr 25 -
3065434 (Thailand-Japan)
4 |Salinity Meter Salinity YSI Pro 30 Technology Promotion Association 24CH821 10 Jul 24 9 Jul 25 -
22E105869 (Thailand-Japan)




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) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator 1901
2 [U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1251 11 Apr 24 10 Apr 25 -
- (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-192 23 Sep 24 22 Sep 25 -
159822 Co.Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particular Matter (PM, ) (Thailand-Japan)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -
Particular Matter (PM, ) (Thailand-Japan)
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
CM22387036
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 Oct 25 -
CM22387037
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a2 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
1182920016
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1180540065
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -
1200636467
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 09092024 9 Sep 24 8 Sep 25 -

1200906880




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
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
15 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
16 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
17 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
GY21PTED
18 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 19092024 19 Sep 24 18 Sep 25 -
GAL13KSE
19 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
20 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co. Ltd.
21 [Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-238 11Jul 24 10 Jul 25 -
0005290 Co. Ltd.
22 [Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-231 10 Jul 24 9 Jul 25 -
0005293 Co. Ltd.
23 [Sound Level Meter Lieq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-240 11Jul 24 10 Jul 25 -
0005299 Co. Ltd.
24 [Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-229 9 Jul 24 8 Jul 25 -
0005372 Co. Ltd.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;@ﬁ
CORPORATE SERV] EQUIPMENT CALIBRATION AND TESTING SERVICES e //,3
534/4 PATFANAKARN ROAD SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29  FAX.0-2719-9484

NSC-TISITISIT025
CALIBRATION 0008

Cert.No.: 24CH310
Page.: tof3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Modei : LAQUA-PH210

Serial No. : HATMO043

ID No. : UAE.EFM.013/2565(EFM.pH.03/65)
Condition As-Received: Used Item

Received Date : 12 March 2024

Calibration Date : 13 March 2024

Reference : 2403-0386WSC-3

Submitted by : United Analysl and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhurnvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 + 25) °C
Relative Humidity - (50 + 158} %
Calibration Procedure : in - house method :
- CP-CHS by direct measurement with DC vollage
standard and direct measurement with
certified reference material (CRM)
- CP-GH8 by comparison with temperature standard

Calibrated by : Warakom  Lerngagtrakul

‘ J4:§
N
Approved Sighatory

Approved by :

( ) Pornthippa Tameyakul
() Unnopphol Harachai
(+/') Saithip Meangmai

Issue Date : 15 March 2024

The Uncertainties are for a confidence probability of approximately 95%

may not be reproduced other than i full, except with the prior wiitten

d of Corperate Services 3+ Equipment Calibeation and Testing S

enaslumuny
A 0064527

B

Cert.No.: 24CH310

Page.: 30of3
Calibration Resuits
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
{mV) (£) k
pH Electrode 4.008 4.01 177.4 0.0079 2.00
S/N.: Q92M0181 6.886 7.00 20 0.011 200
6986 7.00 1.5 0.011 2.00
9.897 10.00 -171.3 0.0092 2.00

Cert.No.:  24CH310
Page.: 20f23
Condition of this calibration result

1. Reference Standard Instrument

Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049  130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982064  110RCD44 231908 26 July 2024

This certification is traceable to the international System of Unit maintained through:-
- Technology Promotion Association {Thailand-Japan}
2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Calibration Results
Function : mV Measurement

Performing curve by Di Process Cali at pH {4,7)(7,10)
Nominal Standard Uncertainty of Coverage
B Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(=mV) k
pH mv my pH
pH Meter 4.00 177.48 177.4 401 0.058 2.00
S/N.: HATMO0043 7.00 0.00 -0.2 7.00 0.058 2.00
7.00 0.00 -0.2 7.00 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

ke

Lanem‘lumuq
a 1206337

N2
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jresping -
T,

CORPORATE SERVIC! EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATFANAKARN ROAD SOI 8, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 02717300029 FAX.0-2719-9484

NSC-TISETISI7028
CALIBRATION 0008

Cert.No.: 24CH321
Page.: 10f 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer : Horiba

Model : LAQUA-EC210

Serial No. : HC9LOo12

ID No. @ UAE.EFM.008/2663(EFM.SCT.02/63)

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Modet : 9652-10D

- Serial No. : QY2M0181

Dimension of probe

- Length : 103 mm.

- Diameter : 16 mm.

- Immersion Depth : 90 mm,

Calibrati uucr Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (°c) (°c) (°Cc) (°C) k
250 25.002 250 -0.002 0.13 2.00
300 30.003 30.0 -0.003 0.13 2.00
35.0 35.002 35.0 -0.002 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-00o-

Lanms‘lumuqu

a 1206338

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

Submitted by :

Ambient Temperature :

Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

} Pornthippa  Tameyakul

(
{ ) Unnopphol Harachal
(/') Saithip Meangmai

Issue Date :

Used Item

12 March 2024
14 March 2024
2403-0387WSC-1

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumyit Road,

Bangchak, Phrakhanong, Bangkok 10260
(2525 °C

{50 = 15} %

In -house method :

- CP-CH® by direct measurement with

certified reference material (CRM)

- CP-CH8 by Gomparisen with temperature standard

Warakorn Lerngagtrakul

gaﬁ/k

Approved Sig tory

15 March 2024

The Uncertainties are for a confidence probability of approximately 95%

This

Approval of the head of Corporate Services 3

may not be reprodused other than in full, cxcep

the prior wri

Equipment Calibration and Testing Services

enaslupauny
A 0064531



Cert.No.: 24CH321 Cert.No.: 24CH321

Page.: 2 of 3 Page.: 3of 3
Calibration Results
Condition of this result of calibration —
Function : Temperature Measurement
1. Reference Standard Instrument :-
. This equipment was connected with Temperature Probe;
Instrument Serial No. 1D No. Certificate No. Due date
- Model 9383
1) Thermometer 1963878  130RC095 2311051 05 Sep 2024 —_—
- Serial No. : SBOF0278
2) Ref. Std.Thermcmeter 4982054 110RC044 231908 26 July 2024 —————
. Dimension of prebe;
- This Certification is traceable to SI Throught Technology Promotion Associaticn (Thailand - Japan)
- Length : 110 mm
2. Certified Reference Materials - - Diameter : 10 mm
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S| - Immersion Depth 90 mm
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Calibration Result : Without adjustment
Conductivity Selution Manufacturer Lot No. Exp. date
1413.0 ySiem CPA Chem 936624 19 Oct 2024 Calibration Standard uuc* Error Uncertainty of | Coverage
12.880 mSfem CPA Chem 931956 30 Sep 2024 Point Temperature Reading Measurement factor
°c °C °C °C t°C K
- Control Conductivity calibration solution temperature by Water bath (25 £ 0.1) °C e re) e e { )
3. This certificate is valid only to the ilem calibrated on date and place of calibration.
25.0 25002 25.0 -0.002 0.13 2.00
Calibration_results 30.0 30.001 300 -0.001 0.13 2.00
Eunction : Conductivity Measurement 35.0 35.002 35.0 -0.003 0.13 2.00
(*) After Adjustment at 1413.0 uSicm
Conductivity Electrode Serial No.: 9B9F0278 Remark : - UUC* = Unit Under Calibration
Standard Before Adj After Adj Uncertainty Coverage The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor factor k, providing a level of confidence of approximately 95 %
Solution (%) k
-a0o-
1413.0 pS/icm 1340 pSicm 1413 uSicm 9.2 pSiem 2.00
12.880 mSicm 13.70 mS/em 14.27 mS/cm 0,086 mS/cm 2.00
Remark: - UUC" = Unit Under Calibration

Lanms‘lﬂn%“ﬂ#fi wnms‘l:in%ﬁ%f

a 1206345 a 1206346

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 2: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-8484

Cert.No. : 24CH444

Page.: 2of 2
n of this calibration result
g - . 1. Reference Standard Instruments :
Cel’tlflcate Of Callbratlon This certification is traceable to the International Systern of unit (SI unit) through:-
Cert.No.: 24CH444 - Technology Promotion Association (Thailand-Japan).
Page.: 1 of 2
9 Instruments Serial No. ID No. Certificate No. Due date
Equipment : Turbidity Meter 1} Thermo-Hygrograph 1103328 130EC010 23H1361 13 June 2024
2) Electronic Balance 14233821 110RC001 23MM405 16 July 2024
Manufacturer : Thermo Scientific
Model EUTECH TN-100 2. Standard Material - The Formazin suspension has been prepared gravimetric from
Serial No. : 3065434 Material Manufacturer Lot No. Assay
o
ID. No. - UAE EFM 021/2565(TM.02/65) 1) Hexamethylenetetramine HIMEDIA 0000493947 9965 /L?
2} Hydrazinium Sulfate HIMEDIA 0000522014 89.40%
dition As-Received: Used It
Condition As-Receive SEE 3. This certificate is valid only to the item calibrated on date and place of calibration
Received Date : 11 April 2024
Calibration result
Calibration Date : 12 April 2024
Performing four - Formazin suspension standard curve by using 0,20,100,800 NTU
Reference : 2404-0366WSC-3 Turbidity Meter Serial Number : 3065434
Submitted by : United Analyst and Engineering Consultant Co. Ltd. Stendard U n S
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, andar UUC* Reading ncertainty of overagq
Phrakhanong, Bangkok 10260 Formazine suspension Measurement Factor
+
Ambient Temperature : (25 = 2.5) °C (NTU) (NTU) (£NTU) K
Relative Humidity : (50 £ 20) % 0.1 015 0.022 2.00
Calibration Procedure : In - house method : CP-CH11 20 19.0 0.38 200
Direcl measurament by
using Formazin standard sclution 100 998 0.70 2.00
800 801 21 207

Calibrated by : Walalak Sirithean
Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

Approved by :

Approved Signalory

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

Unnopphol Harachai
) ppho!l Rarachal factor k, providing a level of confidence of approximately 95 %

{ ) Ponpan Paipim

() Saithip Meangmai -olo-
Issue Date : 17 April 2024
The Uncertainties are for a prababitity of approxi 95%

Tnis certificate may niot be reproduced other than in 1uil, except with Lhe prier written
‘Approvat of the hea of Calibration and Tesling Equioment Services.

Lanms'lumuqu wnms'l:imuqu



Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

TEL.D-2717-3000-29 FAX.0-2719-8484

Salinity Meter
YsI

Pro 30
22E105869

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Cert.No.: 24CH821
Page.: 1 of 2

UAE.EFM.069/2566 (EFM.SCT.05/66)

Used Item

09 July 2024

10 July 2024
2407-0331WSC-2

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

(25:25) C
(65 £ 15) %

In - house method : Direct measurement
by using Sodium Chloride Solution

Walalak Sirithean

Approved Signatory

16 July 2024

arefora probability of

85%

thier than in fll, except with the prior written

Appraval uf lhe hml af Cafibration and Testing Equipment Sorvices

tanmi‘l:imuqu

ey,
S~

CERTIFICATE OF CALIBRATION

Cartficata Ne. | COF-002-56

MEASUREMENT ITEM Top Load Drifice

MANUFACTURER Andersen Insruments

MODEL/TYPE G254

SERIAL NUMBER 1001

1D NUMBER UREANY.051/2547

CONDITION AS-RECEIVED Used ltem

CUSTOMER + Urited An: and Enginesring Cansultant Co,, Lid.
£1 Sol Udomsuk 41, Sukhumvit Road, Sangchak, Phrakhsnong,
Benghkak 10260

RECEIVED DATE 07 il 2028

MEASUREMENT DATE 114 Jul W23

I1SSUE DATE (18I HRI

ENVIRONMENTAL CONDITIONS:
Amhlent candiion i the homtony ane as fallow:

Temperatise: 1230430
Retstive Humidy 15504150
Atmospherkc Precsurn 11020

CALIBRATION CONDATION:
Preconditioning 24 by
Measurament Conditan

mbient conditians

NOTED: The cernficate is vahd sl fe the ftom calibrated or date and place of cafibrovion.

TABULATION OF RESULTS:
Th tabls on next nagy gha the messird valiae

Calitristed by;

s Soraw Thachala
7 s Iltranom

Appraved signatary:

e
’,,_ o .\\“
Dl
NSC = TISI = TiS 17025
CALIBRATION 0367
Page1of 2 Pages
Canwmnﬂmcmuw

was efbralg cgoinst
nd Aeter (81
Wi d‘;\ The Whil-a0d

appecimalely :\t m

s been determined
f mea

The average values dunng measinement ate 23,6 'C and 58 5%AH,

THIS CERTIFICATE REPORT MAY NOT 8 REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAI

IN WRITING FROM THE LABORATORY

Condition of this result of calibration

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

Instruments Serial No. ID No. Certificate No. Due Date
1) Thermometer 9549224 130RC003 241426 24 Apr 2025
2) Thermo-Hygrograph 1102794 130EC009 23H2522 07 Dec 2024
2. Reference Standard Material :
- Sodium chloride solution, solution, Eutech Pte Ltd., The results are

through ThermoFisher Scientific Water and Lab Products.
- Calibrated Total Dissolved Solids solution temperature controlled by Water bath at (25 + 0.1) °C
- Sodium chloride solution has been prepared dilution from

to Sl

Material Manufacturer Lot No. Exp. Date
25 ppt Eutech 133/01 31 Mar 2026
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results (*) Without Adjustment
Probe Serial No. : 23A100616
Standard Uncertainty
NaCl Solution UUC* Reading of Measurement
)
2.50 ppt 2.6 ppt 0.063  ppt
5.00 ppt 5.1 ppt 0.077  ppt
10.00 ppt 10.2 ppt 0.12 ppt
Remark: - UUC* = Unit Under Calibration

- ppt = ppt of NaCl

- ppt = Parts per Thousand
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, pi a level of 95 %.

of appt

-o0o-

wnms‘himuqu

NAC.

Continuation of Certificate of Calibration Number COF-002-66

MEASUREMENT RESULTS!

Dispilacemens Meter (Racts Meter]. T

maerature an

thod with the Standard fo
{25815 1) and 70 mmHg for &

calirated

wat dimvice ws

it earmbicn deta

Hur
pectively.

mid i L

Stanclard Flow [¢;)

| PBressure Temperature | Ap_metes | Ap_Orife
Piats IFa] [Tm] ¥
| mmHg & mmig | im0
1 55600 Li =
3 4338
s 4,091
5 2159
1.98863
401636
099972
Uncertainty k=25 0015 mfein

Table 2: The resulty of @ actus . data

Flaw rate Presmure | Tempersture | Temoeraturs samdard Faw (@4
Flate [ra) [Ta] [Tm] ¥
| ' fmin mmHR “c *x
1] ELT) 54115 Il 3510
2 754.08 EER Y] 5]
3 75 b a3E
i | 2173
5 | pii, ]
124306
LT
efficint () 0.89972
Uneestainty (k= 2] 0ms  w'fmin

“*End of Cenificate af Calibiration***

enaslupIuAy



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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Certifigatale. : 2471251

Page: 1of 2
Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :

Instrument Model Serial No.

PC106P 1189

Certificate No.
MP-0176-23

Due Date
1) Pressure Calibrator 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

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

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :
Issue Date :

Suksan Khankaew
17 April 2024

Approved Signatory :

[ ]Phalinee Prabpaipal
[ 1Sura Suwannasri
[V/] Attapol Panurach

tenmi‘laimuqu

INNOVATIVE INSTRUMENT CALIBRATION L AR

INSNATIVE INSTRUSIENT U0, K16, HEAD O WL

Range : 0 inH:O to 36 inH:0

Increasing Pressure

UUC Indication
Applied Pressure High-port side Low-port side &
0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00
4.00 2.00 -2.00 4.00
6.00 3.00 -3.00 6.00
8.00 4.00 -4.00 8.00
10.00 5.00 -5.00 10.00
12.00 6.00 -6.00 12.00
14.00 7.05 -7.05 14.10
16.00 8.05 -8.05 16.10
18.00 9.05 -9.05 18.10
20.00 10.05 -10.05 20.10
22.00 11.05 -11.05 22.10
24.00 12.05 -12.05 24.10
26.00 13.05 -13.05 26.10
28.00 14.05 -14.05 28.10
30.00 15.05 -15.05 30.10
32.00 16.05 -16.10 32.15
34.00 17.05 -17.10 34.15
35.80 18.00 -18.00 36.00

The uncertainty of measurement was + 0.11 inH:0O
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-

INROVATIVE INSTRUMENT CALISRATION LAB

INMOVATIVE PUSTRUBMENT DO LT HEAR OFFRCT

Scale Interval : 0.1 inH:O ( The Second Estimate )

Enor
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.15
020

enaslupunu

CertNo.: 24P1251
Page: 2of 2

T MR )RR SN TISAKTRA |1 TAMBLN HANG AT i 13 BRI 15 SO1SURTINARIN 1 TAMBON BANT KA,
; o] R ’ ki b Ergcem 410 S KccmeoiTen AN I PRI SAMLTT PRAKAN PROVINGE B0 THAILAND
AMPIOE TEARE PHLESAMUT PRAKAS PROVINCE 1080 THAILAND e ey ' 3
TEL 4600 2008860 1 T4 (AN 21 10-7180 EaARATION LaprTT TP A2 T80 AN A 011 36T 10
Page 13
Certificale N : 24-AFM-192
Certificate of Calibration
Request No : Reg-2004
Customer Certificate No @ 24-AFM-162
Name UNITED ANALYST AND EXGINEERING CONSUL TANT CTLLTD, Request No 1 Reg-2024-2120 Resalt of Calibration : Witheut Adjustment
Address 81 S0 Lidomswik 41, Sulkbwimyic Read, Bagchak, Prakanong. Henghok
Temperature Prissure ETD vuc Error Uneertainty MPE
10260 Rcamit
() kPa) timin) (Vi (Vmin} Vimin)
Unit Under Calibrution Details ) § i
2430 99,51 14.50 1457 07 .2 X 7
Measurenent liem + Al Flow Meter ki ki il alls
4.4 99,911 57 5.0 X 2 3 NI
Mamufacturce : Bl Accuracy : 0.75% of Rending £ ! b i = A
M4 (TR 1550 15,85 0,05 o 0ty ;i
Maie] : Delia Cal DC1 Sensor Model i i i
24.50 R 16.67 1670 103 x > N
Serinl Number i 159822 Sensor Serlal Namiber ; - 0.0 013 0115 NiA
2450 94600 30 1R i 3 137
{11} UAEEFM. 0382561 Tostrumers Statis - Used = 7 e b B i
Nare STD : Stamdard JUIC + Uit Under Calibmtion

Location of Callbration : LAB 4 AIR VELOCITY METER
Calibration Envirsnment and Details

Temperaiure P A3CERC
Humidiry i 5 taRH £ 20 %HH
Baremetric Pressure B3 NPa = HE b
Revelved Dare Hi Seprember M124
Calibration Date © 23 Seprember 2024

Calibration Precedure = In-hiouse method CP-AFMAN by Comparison technigue wiih Standand Prmary Flow Calibrator

Drise Calibration

Referenee Standard Madel Serlal Number Tracehle
Adr Flow Meser Gilibrawor 3 High Mow 18561012412 Semsbdyne | Auguast 2025
Temperatise meier aril OROMOEET Qrebarm 1 March 2025
Presisure meler CPG2400 ANMOK DAV BS 18R2 TPA 9 Moveniber 2024

Truceuhility

This Certificate i traceable 1o 51 Uni throuph Sensidyne AZLA Accreditation Mo 394301

Notr :

The reperted uncertainty is hased oo standard uncertainty muktiplicd by the Coverape Factor § = 2, providing o level of confidence

appreximately 05 %

Calitwation By ¢ i

Mr. Noppadim  Lissngart Mr. Pacit Mathavom

Service Calibration Engineer Calibsation Engimeer Supervisor

Tssue Dute ¢ 13 Seplember 2024

lﬂﬂﬁ‘lﬁ‘l!jm'l.lﬂll

b i AL, il ppeanval of the Incrasive Instrament Cu., Lo

The: pesilin pelsmzd oy 1 i it calilwied, he toceil

FM.708-AFM-01 Rew.04 lssue date 17/6/29

Approved By : !g:fj

= ULC Reference Comdinen @ 25 C, 1013 kPa, Aar

Flow Rate was comected for son-standand operating conditian by using equatian :

Qmea' = Q rxﬁx T—‘m-
B i Pret Tret

where (= Flow Rate P Absolute Pressure T = Abselute Temgeratire

Meas = Measurement Condison rel = Standard Condition

* Indbeates non accrediied

MPE = Maximum Permissible Error {Specified in Manufacturer's Specifications)

WA = Nt Aavailable, Custamer does no requiee o statement of cenformity

The ttei] ey i1 the lib shall

FM-708-AFM-01 Rev.0d Issue date 17/6/24

enaslupIuay

i <pi I Dl it wrinten spprail o the Dnaovatlye Sestemen o Ll




INNOVATIVE INSTRUMENT UALIBRATION LAH

NI ATIVE IR TR T U0 L TE DAL 0 B
TS0 NICK) 13 SOESUTINA KRN |1 TANBION BANG KA, 3
i B B S

ABPHE FLANES T SANILT PRARKAN FROVINGE 10530 THAILAND

EALUAT LB On
AL 3961

TEL (=20 1SR | FAK: 00H12 | 167140

Page 313

Cortiffeate No : I4-AFM-192

Request Na : Heg-2024-7120)

Deciston Rule for Statements of Confermity

The sinedned docision mle employed for the. i 1o eech cali

il be applied wslegg 1 AC-GR 010, GibdeRines

o the Reporing of Complissce with Speeificaiion as folli sy Fig, sl salsens

Tabs = The moeasaremint result plas the expnuded nmoertainty with & 957 coveragie prehahility were within the limii.

Paas’ = The mnisisurermers revalt wa widhia the flasie Timwever, 3 porilin of the xantied uncertainey of mersemms m 3% sxoseds the limit
Pl = The mensurement vesi wes ot of il However i pori vl 5% i widhin fhe limit
Fail = The result pha the ot n 3% o bokiliey were oubside de lmit.
1
*
rd -
J_ . ipper [imit
Measisad valug I Fait!
5% expanded uncenainty { ol
""""" s Nominal
Lowar fimit
Had of Certilicale
'
enaslumuAl
The resiilis relmed coby 16 e dein ool The consfie dull oo be repnalocal exerp b Bl wiilinst Tibwe Inneraiive Instramient Co., Lid
FM-708-A504-01 Rev 04 ssue date 17/6/24
INROVATIVE TNSTRUMENT CALIBRATION LA
INNOVATIVE INSTRUMENT COL LTD. HEAD GFFICE
7138 MO L3 SO1SUNTINAKORN 11 TAMBON BANG KAEC,
AMPHOE BANG PHLLSAMLUT PRAKAN FROVINGE 10540 THAILAND L byrifinc)
TEL: AG600-21 16-5860-1 FAX: (6616-2116-7 160
Calliation Note Certificate No 1 24-TIM-d0
UL Adgustnait Nt Adjust Hoquest No ¢ Reg-2124-2120
Page ¢
Hesubt of Calihration |
T Urepsation Lwrerininiy
Temperatmn o s
o
000 199 +0,1 013
25004 48 il 013
304035 Jun ix) 013
Ta a9 0 LU 013
i 400 an [INE]
EREUL 450 o R E)
StLANT Mo i [ER &)
20035 (LR 0 01
25004 49 a1 a1
0035 yidl we a1
T 3 5 o a1
o ann 0 (At
4508 450 0l (]
a7 0 an (E}

End af Certificate

Culibrated By ¢ Q\N

M. Sittichoh Jirapukdessabul

lﬂﬂﬁ‘lﬁ‘l!jm'l.lﬂll

The resub relared only 10 1he iwm calibeaed. The centifican shall ne be seproduced exceps in full, withms wiitws approval of e freovaive Insinmem Co. Ll

FMTOR- TR0 Hes D1 B fate 131130

INNOVATIVE “NT CALIBRATION LAB
INNOVATIVE INSTRUMENT U0 LTD. HEAD OFFICE

STRUM

T3S MO0 |3 801 SINTINAKORN || TAMBON BAN

P KAED,

AMPHOE BANG PHLE SAMUT FRAKAN PROVINCE 10540 THAILAND bl

TEL (66)0-2 | E-2800-1 FAN: 46610-2 1 [6-T140

Certificate of Calibration

Customer rlificate No ¢ 24-TPM-440

Mame + UNITED ANALYST AND ENGINEERING Rey-2024-2120
CONSULTANT €O LTD, 112

Address &1 Soi Udomsuk 41, Sukhvanvit Road, Bangehnk,

Prakanang, Bangkok 10260

Unit Under Calibration Details

Calibeution Parwmeter © Temperature

Instrument Mame : Air Flow meter Range Calibestion ¢ 20 *C 1o 50 °C
Manufaciurer ¢ BG Type of Sensor :  RTDr

Muodel ¢ Dela Cal DC1 Sensor Diameter fmm) © 3

Serial Mumber v 159532 Calibration Posthon {mm) = 45

Resolution £ I Instrument Statas :  Used

1D Number t UAEEFM.03WZS56]

Calibration Environment and Details

Temperaiure : ACEIC

Humidity H 15 %RH

Received Date 10 Septernber 2024

Calibrated Trate ;25 September 2024

Calibeation Procedure In=hose method CP-TPM-01 by Compartson with Standord Thermonvater,

Reference Stundard - ) _—— " -
Drigital Thermometer with Sensar, Manufociurer: GINGOUGINGD, Model: GT11 RTTH D, SK:

DBOIXIEST, 10: 02TPM Which was colibrated on | March 2004, Calibration Cestficate No. @ QR24-0478
Traceability This Certificate is wueeable 1 SI Unit through Qaality Reborn Ca, Lk, NSC-ONSC Accreditation No.:

Culibration (292

MNote

The reposted uncertainty 3 based on standand uneeitaingy multiplied by the Coverage Factor =2, providing s kevel of canfidence

approximitely 95 %

Approved By ¢

Mr. Noppsdon  Luangart

Technical Manuger
Tssue Date 5 ﬁfﬂﬂmm ﬁQUﬂu

shall ot b reproduced except m full, withoat wniten appesl of fh Innective Tnstrament Co,, Ll

108708 TP Iy 01 lusye dae 13002120

AT,
Sty
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Y
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’{/ﬁ\\\?‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 b EETRATR
CALIBRATION 0088

Certificate of Calibration CertificatalNg; ;2451563

Page: 1of 2
Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
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 specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.

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

8.This Certification is traceable to the i System of Unit maintail through:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan \pp ignatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

enaslupunu



CartNo.: 24P1369
Page: 20f 2

Resutt of calibrati Without

Range : 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )
Increasing Pressure

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Pressure
Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 MBCTHTEATES

CALIBHATON 0088
Certificate of Calibration Certifigate'No.: 41763
Page: 10of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : o Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.127/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature:  ( 25 * 3) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Procedure used: Calibration were using in-house CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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

3.This Certification is traceable to the i System of Unit maintai through:-

-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit
Issue Date : 18 April 2024

[ ]Chakrit Waewwanjua
[v] Viporn Tantiyawutti
[ 1Unnopphol Harachai

wonanslamauny

ME United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
vu Tel O 2763 2828 Fax 0 2763 2 W, com E-mail: om

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer :  Thermo Scienti Serial Number : CM22387036

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

-00o-
la
Cert. No.: 24H753
Page.: 2 of 2
Result of Calibrati Without Adjustment
Function: Humidity Measurement.
Reference Standard uucr Uncertainty
Temperature Humidity Reading Error of Measurement
c) (%RH.) (%RH.) (%RH.) (£%RH.)
25.0 40.1 43 2.9 16
25.0 60.0 60 0.0 1.7
250 80.0 78 2.0 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement
(°C) C) (°C) (#°C)
20.014 20.0 -0.014 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 395 -0.513 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providi level approxi 95%.

-o0o-

tanms‘laimuqu

Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyt:;bb;splay Difference Error | Percent Error [% Error ]

Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 2013 1.30 .6! .65
Level 4 60.00% 300. 300.9 0.90 .31 .30
Level 5 80.00% 400. 400.0 0.00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%. .33

:Acceptable Limit + 5%

450 Multi-P tGasTestChartI

400 4
350
300
250
200 4

Analyzer Display(ppb)

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

(o Calcutate by
SATH HaA

Page 1ol enaslaAuAN



A\ United Analyst and Engineering Consultant Co., Ltd. Airgas
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 i :
Zavenr un Tel, 0 2763 2828 Fax 0 2763 2800 www. com E-mail com e
MULTI-POINT GAS TEST REPORT g - AT ] raTe
CERTIFICATE OF ANALYSIS
Test Date : Oct 4,2024 - o - -
! Grade of Product: EPA PROTOCOL STANDARD
AlR-LIGU THAILAND
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM22387037
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Componant Requested Actual
Concentration Concentration
Multi-point gas test data a .
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 3015 1.50 0.50 0.50 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Type Cylinder No Concentration
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.33
:Acceptable Limit + 5%
t Gas Test Chart
450
= 400 4
5
g 0
a0 s
& 250
(=] Y - T —_—
g 20 ANALYTICAL EQUIPMENT
2 150 Anatytizal Principle alnt Calibration
£ 100 FTER
50 L
0 4= E
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1 of 1
Page 1ol enaslamuA oy
= United Analyst and Engineering Consultant Co., Ltd. RE United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Eousaro courms s Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail com I MU  Tal, 0 2763 2628 Fax 0 2763 2800 www. com.E-mall y—
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024 Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920016 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1180540065
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.3 0.30 0.30 0.30 Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40 Level 3 40.00% 200.0 200.4 0.40 0.20 0.20
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.19 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.23
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart Multi-Point Gas Test Chartl
450 450
= 400 46 = 400 46
5 5
g 0 g 0
F 30 T 300
g 250 g 250
5 200 -8 5 200 04
R 2 w0
= =
£ 100 7 £ 100
50 50
0 2 0 2
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Page 1ol wonanslueuny Page 1o enaslaAuAN




IE@E United Analyst and Engineering Consultant Co., Lid.
3 Sol Udomsuk 41, Road, Bangchak, F Banghok 10260
oy o ey Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail om

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Customar AlR-LIQUIDE (THAILAND
Part Number EDSNIGTE1SAD014 Referance Number 05-1 Equipment : Gas Analyzer (CO) Model : 48i
Cylinder Number EBD182121 Cylmnder Velume 1440 CF Manufact . Th Scientifi Serial Number : 1200636467
Laboratary 124 - Plumsteadville - PA Cylinder Pressure. 2016 PSIG anufacturer:  RilemoloenTNCE————— Serial Number :
PGVP Numnbsar A12023 Walva Outlet 66D
Gas Code CO.CO2ND NOX, 502 BALN Ceriificalion Date: Jul 06, 2023
Expiration Date:  Jul 08, 2031 | Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
s Methane (CHa) - PPM  Serial Number : 1180540071
- o p— Carbon Monoxide (CO) 965.9 PPM
e oy ANATNTIGAR RIS oo Cylinder No. : EB01159156
Component CRTIE v rotocol otal Relative o
Concentration Concentration Method Uncertainty Expiration Date : Nov 06,2026
[ Multi-point gas test data
Analyzer "
' Reference Value (ppm; " Difference Error |Percent Error| [% Error
61 (ppm) Display (ppm) L !
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
CALIBRATION STANDARDS Level 2 |20.00% 10.0 10.5 0.5 4.8 4.8
Type  LotiD Cylinder No Concentration Uncertainty  Explration Date Level 3 [40.00% 20.0 208 0.8 3.8 3.8
; T S HITRIC DR e ROGEN = o Level 4 [60.00% 30.0 309 0.9 2.9 2.9
oI ROGE Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30

:Acceptable Limit + 5%

Mul nt Gas Test Chart
50
€
£ 400
ANALYTICAL EQUIPMENT g 55
Inatrument/Make Model Anatytical Principle Last Multipaint Calibration a8
. 2023 5 0.8
Bl
g 0.5
<
0
Jun 08 0 50

Reference value (ppm)
—e— Analyzer Display

A~

Approved for Release Page 1 of 1

' Page 1 o enaslupuny
enaslunugy

v an Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail: om

United Analyst and Engi ing Ci itant Co., Ltd. §
P ZAE Brbretnin st Mmmininbos i Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

MULTI-POINT GAS TEST REPORT

Test Date : Sep 9,2024

Customar
Equipment : Gas Analyzer (CO) Model : 48i Part Number Referance Number.  160-402772205-1
. P ) . Cylinder Nusmber Cylinder Velume 144.0 CF
Manufacturer :  [Thermo Scientifict™ = 7 7 ) Serial Number : 1200906880 Laboralary 124 - Plumsteadville - PA Cylinder Pressurs 2018 PSIG
PGVP Numbs A12023 Walva Outlet 66D
Gas Cedp CO.CO2ND NOX, 502 BALN Ceriification Date: Jul 08, 20
| Standard Gas Concentration Dilutor Detail Expiration Date: Jul 08, 2031
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM - — "
Cylinder No. : EB01159156 s oy ANATNTIGAR RIS oo 5
- Componant B LS i rotaco otal Relative ssay
Expiration Date : Nov 06,2026 Concentration  Concentration Mathod

MO 0 PPl 004

[ Multi-point gas test data

Reference Value (ppm) D'sAprl':y'Y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 |20.00% 10.0 10.7 0.7 6.5 6.5 CALIBRATION STANDARDS
Level 3 140.00% 20.0 20.9 0.9 4.3 4.3 Concentration Uncertainty  Explration Date
Level 4 [60.00% 30.0 30.7 0.7 23 23 - , — e
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0 Fi
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.63

:Acceptable Limit + 5%

Multi-Point Gas Test Chart|

50
H
£ 400
g 0.7 ANALYTICAL EQUIPM
a Inatrument/Make Model Anatytical Principle Lazt Multipalnt Calibration
g 09 Ncow R A I 52023
)
g 0.7
<
0 J
0 50 Jun 08,
Reference value (ppm)
—e— Analyzer Display
S A
Approved for Release Page 1ot 1
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Page 10l 2 Pages

MEASLIREMENT ITER
MANUFACTURER
MODEL/TYPE

SEHIAL NUMBEN
A0 NUMBER

COMDITION AS-RECIIVED
CUSTOMER

RECEIVED DATE

Aut raited enfibration fntoratney
o ISOART 1255017
NSC-TISTIS EES
CALBEATION Q357

Ak ipeeit memurement labaratory
Coiibhrafion serwess departmeat

AT

NSC - TIS1 - 715 17025
CALIBRATION D367

Centificate Number

CWE-OI7-67

CERTIFICATE OF CALIBRATION

| Cup dnemometer

1151 Listoen

= Seroar; DNAIO

Dt logger: E-LOG
Sensar BOITBEIT
Dt gger: 17037708

sl tam

Unitii] Anatyst sevd Engmeering Consutant Lo, Lid
1 5o Uddamaii 41, Sakbumvit Road, Bangchak,
Fhrukharany, Ranghak 10260

0 g 004
107 dag 2034
110 A 2024

Ambient condition in the isaaratary ane 33 falkow,

Tempeuture
Herlatiyw Hurmssiiy
Armanpheric Presse

PLACE OF CALIRRATION.

CALIBRATION CONDITIONS

Frecondininsing

130230 T

calibration "
The Cup anemometer wes caliviieg ogaiest
Stundard wr velocily ransdy mice §455:02
el pita tube with precition.ifferariol prssvee
ety model: DAMISG0 i an oo Eestaartion of
Eiffiel type wwind tusnsl, with S0’ cruss teat
wectiun st T W-CI-007 hosed o 60 A1d00-
T2, Wit ey gerveratie gl — Part 32
1 Power perfrmance  Meaduesents g
lectricky prodacing wind furhines, Monch 2017
wats usedf g cobbratiat guidele:

Tracwabiling:

This cerrifimee” provides w froceatilly of The

mbuwEman o reoegeined e et

stordirds’ and fo srsimtion of the ntimeiooe!

spatem af wnits £31) through the NINT [Nl
Wietrology imtitte of Thavond) wa Ceetiffcany

i MW0007-24 and M. 005523

Ucersainfy of Mmsurement:

The reported jecartaing of meEsnesent i
busedt an the standr aresreninry mutipbest by o
Which for o nermal
ditritutian cormespondy to  couerage probabiley
of 85% The stomoord mcentoimty

T ES L] WA
3010 20 Ll
tovernge  factor =)
CEiffed typa wind Assrsclafes, Co,, L,
+Wind tumnel erpessaction sfea’ L] o’
‘Wirnd direction frunsal ssea® EEH o
Chameter af mounting siow’ E e
okt atio of fe=t objoct" onr g

+ 3 hours st ambéent canditions.

TASULATION OF RESULTS:

Thie talilu on nedl page ghe the memsured isiues. i

Caltirated by
1 W Soraws Thachglad
s fittrapnem |rtsomedtl

A

L ————

hay poen deterrhined b occordumce with the GUM
Frekaation of mmnemnest doite - Guide fo the
ERprEssln o WcRHEt i e men

are (24:8) 'C, {41.5) WRH and (1008 ) hPa.

Wr, Parmya Beoncharaen
Caibration Department Manager

Page 2ot I Pages

MLASUREMENT RESULTS

T Cup angmomseter, Unit Undor Caliration [ULIE] was sxprsis 3t 10 /s o7 5 minutns prior 3o cairacion being parforsied. Thi standie alr wiouty 05 my
10 S mt war calulated by » standacd air welocity STansducor which was instaled S0 men away frim wind tunnel noesie sod intafied 47 mm away from top of

CWS-0a7-67

the best section snd the standard air usbocity & mys to 30 my's was caiculated by o petot tube with precizon difierential presure ineter which was ingtslied 51
mm ey fram wind furee! notre and inatalied 40 mm ewsy from fop of the test sectian, ULIC wies mounted on 3 round yertical tatin of the lower plee at
contes of 1est inction. The caiibeation wirs cartied ot under bath fising anif faling s vilocity in the range of £ m/s 1o 16 mfs at catbeation interval of | mfs
Thie sty of CAbPUTIN W0 B4S0CLEDH eastveBne TSNS Ar frmnred 4 The Gabile Do,

U fl=2)

el o
THIS CERTIFICATE OF C &Y NOT BE RE ED EXCEPT W FULL UINLESS PEAMISSION FOR REFR%? un ru\sat—:tu oayﬂé;l
I WRITING FAOM THE LABGRATORY
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NAC Accrvited caliatian lshurtiiny Py
MMARATEE ASSOCIATES €0, 111 [ AN

a0

NSC-TISHTS 17028
IFRATION 0367

Wi dirpetion mpasuismant fsbararory
Cafiration sereEs departmt

At
NSC = TH51 - TI5 17025
CALIBRATION 03567

Y
Cenificare Numéar

CWDLITET

CERTIFICATE OF CALIBRATION

Pags L i 3 Pages
MEASUREMENT [TEM 1 Wind Direction: Sersur
PAANUFACTURESR 151 Lagtem
MODEL/TYPE Semar DMATLY
Tata lugger; ELOG
SERIAL HUMBER Sesgar; 1M
Data Ingger: 1703770
I NUNMBER
CONDITION AS-RECENED Lsed mem
CUSTOMER Wit Anadyst and Engineering Consuftant Co., 116
1 5ol Uddarminik #1, Stkhirmnit Aood, Bangchai,
Pheabhasang, Bangkok 107670
RECEVED DATE - 102 Aug 2024
MEASGREMENT DATE £ 0 Aug 2024
ISSUUE DATE 119 A 2074
ENVIRONMENTAL CONDITIONS:
Amhient conditian in the [aboratury are as folow
Temparatue 1280230 ©
Reelathve Humidity 15501150 HAH
Atmusheris Bressute 11 141 hPa
PLACE OF Efet-tyne i it
CALIBRATION CONDTION ‘Wined tunniel crass-section o’ ] e’
Wind direction Triwital ares’ 52 o’
Digmeter of matnting pips’ e
Higckagepatio af ekt dbject’ ook
Preconditionieg + 24 houres At gmbinnt soncitiom.
i during
TABULATION OF RESULTS:

Thats tarfilie an st page ghe the Messured volues

Culibruted byt
M Sormwe Thehlnd
1 Wi irrpa) Leftsgmerol

w \ o the wind funsel

&mﬂ ol suisting sipe

Lalbiratian procedure:
The wind clieectinn sensar wess colipmbdel againg
Standand Aotory fecoder modsl  AXAgRITE
(I35 010 I an wlgse Wd-kection of F1e-
i winaf tie! WitfS00 i Eagas tESFRrCTon
e The WI-CL-008 Mesed o IEBLAIRO0-12-1,
WANG gy geieiation Ryt — Part 12
Fower parformance whaes of eiciricity
Droduring wind tushines, Marok 2057 wias uked 01
cafihration gudeie.

Thia cortifmte phenides o roceabiity of The
Moasurement f ey the  neianal
wﬁ and te fraliration of the dernutianu
smtertt §f tanits 751 thraugh the NIMT fatianas
Metmilogy Intitute of Thalfmell we Certifime
imber: OA-G03E-21

Uncertainty af Meenunement:

The reparted uncertuintg of medsurenent &
iz an phe standad ancerfaary mtipbed by o
oovermge factor k=2, WRih for @ mormal
disttion coreponds . coverage pridablity
f spprusimatety 555 The sandind uncermmnty
s hen determised i octordonce wiff the GUA
Fuakurion af mensvement toty - Sukle o ite
ExpreLiin of uncnriivnty i et

e FA91C, [45.1) WAH and (1005.2) hita,

o Sl

M1 Baringn Buorsharoe
Cabbeatian Daparimpat Manager

THIS CERFIFICATE OF CALIBRATION MAY NOT 8E REPADDUCED EXCEPT IN FULL LINLESS PERRSISSION FOR M

IN WRITING FROM THE LABORATORY

' Turmp, wind turmal Temp. roam Vo' [
—_—l] I} el imfs) i)
Loay 2158 2405 [E] ] 03t
2051 .34 s 1% -0 g1
1124 wmm 2805 29 2 a3t
4.0 2004 s 18 01 LEN
509 68 aems 49 02 a3t
608 1384 2408 58 w2 ai
698 52 Mo (¥ a2 .28
(80 2448 oS o a3 ast
511 50 s 51 0.1 a3l
558 M2 uom 5 a1 LET
od peE Mos 11 aqa a3l
105 6 1Y, 3 121 01 LE
3o 1346 Mo B0 41 0
1186 = Mo o o CES
1508 It 5 ", 01 [:E%)
1600 1550 24.06 160 no 034
Memarkc .
" Vrlustky f sendand

iyl Unit e Callration

PHOTO OF CALIRATION SET-L0

Callbration set-up of the Cug anemomedar calibration in e wing tunnel of lirsnates Associates T, L. The Cup snemometer shown may differ from the
cpibrated aie. Nerrarke The proportian of the set. up s nat true s chie 1o imaging gocmetry.
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MEASUREMENT RESULTS |
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Thit wind diwetion sunsar was califirstod against standard rotary srcoder by compansan methordl. During calibration, the mesturement was carred out at 457
Intanals in clackwiss und counterckckeise directans after offet sdiustmont hay been made. The flow speed of wied el fussally § my) & kept copatant

wihile the sensor iz rbated sround ity vertical ans. The results of calibration snd ssoceted
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NSC—TIS1 - T1S 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. | COT-146-67

TEM . with duta logger

MANUFACTURER +L&| Lustom

MODEL/TYPE CEAOG

SERIAL NUMBER + 17037708

10 NUMBER L

CONDITION AS-RECEIVED + Used frem

CUSTOMER - Unsted Analyst and Enjineering Consultant Co,, Lid.
81 501 Lislomaik 41, Sukhumvit Road, Bangchak,
hrakhanong, Bangkok 10260

RECEIVED DATE - 02 Aug 2024

ISSUE DATE 09 Aug 2074

ENVIRDNMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature 23.0£30 ‘c

Malative Humidity 5504150 WRH

NOTED: The certificote s vald only to the i and|

TABULATION OF RESULTS:

The table an next page give the mesiured valued.

[ k ;)} "-'C

IANATYE ASSWLCE (71, 1T |

I lemwnlmwmvhd
e Mlaﬁninwmﬂl Fhopmmit

Fage § of I Pages

Cokibrotion procedure:
The trrnperatire celibemtion w\q i by
dHowse  colbration W00t
anconding fo companson mmmiu Stundiard!
dightl femperaturs imdicatiod, and - standord
temperatuee prabe. Thtemagratire swle use
wth Bpseaf oo ITS-50,

et resilrs are traceabie fo the

wystem af oits (S throogh
artivan! st of Metraiagy Thalland (KT}
Gortificaty  number: 004724, - Certificatn
rlimberER-01061-23

wmmm
1, standard Tempsrature Frobe

hode: ST5-100 ASCK) Serial Mo : 66760309,
i dafe: 76 Mar 7025

2. Digitol Temperature Indicator

iaget: DTT- 10002 M 11, Serial Mo - 671407
DOST Dy date: 14 Sep 2024

Uncertamnty of Measurement.

The reported wncermamty of mewsurement o
baasert on the stidard incertainty midtinled by
n:m!hrmh&.%tﬁham

dfstribiition  correspondh o g
m.llnu{wmmm The tandart
has been iy

with the GLA !.mhnnmn!nmummrm
« Gy to the espressian of ancerainty in
measurement”

o AP

Mr, Pannys Baoncharcen
Callbration Department Manages

ey e 114 » [, 011, | R

IN WRITING FROM THE LABORATORY

NAC Acerehted cufibrtion loberatony

FIRANATEL ASSOCIATES Lo, LT SOARC A RS0
WS TIEATIE [

|ranatap Ay CALIERATION 0357

E304-11 )
Prci 1, 2. Watbhasnd, Ranghoeyal, Mettiee Rusmichey aing Alr b
S 10000 Tmbarel| Caibrarhan seruices department
i AL
B

B e
Woh 1ee ww |Fanati com

CERTIFICATE OF CALIBRATION

Certificate Na. + CHT-EI-RT

MEEASLIBEMENT [TEM Piathve hisidlty witl data bogper

MANUFACTURER L8l Lastur

MODILITYPE Uata Logger- £-408
Sanur: DMAGTI. |

SERIAL NUMSER Oata Logger: LTCHT RN
Sersar. AWIE04192

1D FUMEER

CONDITION AS-RECEIVED Uisedt itemt

CUSTOMER | inited Avalyst anet Engiemering Consullan Co., L
&1 5ol Linomak A1, Suidwimuit Tesd. Bangchak, Phrakhanong,
Ranghok 10260

IECIVED DATE U3 Aug 2004

MEASUREMENT DATE 07 fuzg 2020

IS5UE DATE 29 fusg 2024

ENVIRONMENTAL CONDITIONS:

Ambinnt conditian in the labsaratory 2 s foflow:

Teenparatie Bosln -

Metative Humidity 5508150 waH

MOTED: Thie certif vl el fo dste: and pit

TABULATION OF RESULTS:
The tabile an nest page give the meaurnd vaiue

2 Mty Scmrabpit Thachatad
FE Misk Bttraporn Lertsamiphal
T Al Rsaigrumpl Phiersit

Page 10! 2 Pages
Cailbvmtion protedire: . Y
M feiater  husidhty ond | Muﬂulu\-
calbration wes dane it Mguse  failbrotion

method m WHCL-O0Y ang“WLL
comparison mathod with 5o
Mytromister with I'WTE Sertibr uref stardard
Humiiny genersti chum

Tracontitity:

The  mewsiements Lo toceclle to the
intzrmabiono) Sptem of et (81). through Notiaal
mm‘rumqr oy Thailand (MIMT] Cartificate
rraber THAIOTIAE and thedugh roeter
Waenclotefl Ce., L, Certifloate number: COT-M1-E7.

Lincertamey af Memrement.

yThe reported wacentminty of mesurvment (@ soned
Bn the standurd uncevtaisty multiplied . by o
wouprage foctor B2 Wi for . remi! didrihution
garteiporils  to 0 rovemge  prabobilty  af
apprvimutely 055 The standwrd uncertinty el
bewn determined 1 acrdeace with e GO
‘Drmivotion” of ‘mectutement dote - Guille ot
RS I UACETTATTY (T s i men

Mr Parioyn Dounchnrmw
Calihration Departrient Munuger

THIS CERTIFICATE REPOAT MAY NOT BE REFRODUCED EXTEPT IN FULL UNLESS PERNISSION WIM

1N WRITING FROM THE LABORATORY

NAC

TIRANATEE ASSIMCIATES O,
2 af Number COT-146-57 Page 2ol 2 Pages
Regult of C Ewithaut Adjustrsent  [1With Adjustment
Calibeation Ranges 20T 1o 40°C
Table 3: This Modek: DMABTLL 5/M:
Dimansion: Diamater Maﬂ mm. Length 140 mm.
Depth LIAC Reading Errge Uncerainty
{mm) () ra ral ]
. 120 20,060 1848 15 0082
120 504 176 179 o8
120 30048 ot 107 cigs2
120 35035 nw ; LT
120 40017 1748 p=t] o082

LT Linat Lineler Calibration

**2End of Certificate of w"‘

NAC

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll

HHANATEE ASMICIATES COLTD
CAT-03067 Page 20/ 1 Pages
Measurernent Resuhts:
Thie risults st il d ssarlatod FupeTat in T sl bl
Result of Calibeation: [ Without Adtjstment T With Adtpestmens
Tahe 1 e results of cali vt 30 in
Calibeation Range|  2AM tn B0%AN
Air Lo ey
e {ietine) fsear) H) e
85 1860 113 19 e
288 5071 Aun 19 13
9 BT &6 05 18! 23

LT Lt Lireles Cxlibration

A End uof Cortificate of Calibration™**

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll



NAC Accredited caffbnation fabaratory
JIKAKATEE ASSOUCIATES COLETTY. BO/EC 170253017
Ettee Autocmie Co i NECTISRTIS 17025
h CALHRATION 2367

nifean

i Wit Hanghokys,
Hergrce J06T Fhakne

Tal, +6ibAnl

Muthe 1SEEERL

Fma rav-rarion @ rates cov

Witk sk s Faidl s

Pressire measirement labaratary
Culbrotion sarvices department.

\.,‘.-; 4,,’

NSC- TI51 - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificatn Mo, 1 CPR 01067

MEASUREMENT ITEM Digrial bt

MANUFACTURER LSl Lastem

MODEL/TYPE Sensurl DOAZA0 1
Duts logger: E-LDG

SERIAL NUMRBER Sensor. RIGD5260
Data logger 17037708

10 NUMBER -

CONDITHIN AS-RECEIVED 1 Usad imem

CusTOMER Ursited Analyst snd Engineering Carsultant Co, Lid
L Sl Udaamingle 47, Sukhaimyis Aoad, Bangchak,
Phrakhanong, Banghok 10260

RECEIVED DATE 02 Aug Hida

MEASUREMENT DATE 09 hug 2024

ISSUE DATE 08 Aug 2024

CONDITION OF THIS RESULT OF CALTBRATION:
1, Reference Standard instrnent:

Instryment oded
COGIST

Lariificats o,
MP-000%.24

41002368

Abrsalute Pressur= Transducer
1 Calibeation eftort for calibration sequence &

Page 1 af I Pages

Calibration procedare:
The Drgital barometer was exiitrated ggoinat
gital  pesssure mﬁbmmr. Thne - Clagiod

Wi wsedl as o calfibration guideline,

The medsuiement retuits afe rateabie to the
friterngtional spstem af cnits (S through the
NIMT  (National  Metraiogy  institete of
Thiigne] el Cergificate mumber. M-0008-24

of Meazursment:
laal f uncertainty of (1]

. based n, g standued uncertainty multipted

o coverpge factor k=2, Which for a parmal
tion  corresponds fo o coverage
.mhmwrv of opprovimotely  S5% The

catandrird unesrizinty has heen determined i

aceordeoce with the GUM  Fvslugtion of
menturement derfo - Guide fa the expression
of eneertaity i measurEment’

Due Date
17 Dsc 224

. The ULIC® wars Instufied In vertical orientation abiovreeferonco Standard instrument and conter 'of ULICT was used 1 the releten ce fevel.

1 Culibwation cantitions:
T sincemal

A Cantitian < ) ol
Pressure transmitting medim Airs
4 (70°C. 1 bae) 118 iggfm’
Ho Tlases) N
L ey C
- DL b

5. The certificats s valld onlyite the lbem calibeated on dite and place of calibratian

[

3~

ot

[ N7
L P

aYen Lm

Calirated b
1 Mg, ScstEWachialas
] Mlumm\.ﬂmmphol

Mr. Varitiya Boohtharoen
Calitation Department Manager

THES CERTIFICATE REFORT MAY NCT 8E REPRODLICED EXCEPT IN FLULL UNLESS PERMISSION FOR MWDM

N WRITING FROM THE LABORATORY

NAC

Accredifed cotiiration aporatory

JIMANATEE ASSOCIATES COLLTO WSOAEC 170253017
umal Ancaten Ce e NSC-TISETIS 7025
CALBRATION D367

]
wr-m—— L W Wt Renghobys,
Mgtk OO0 Mok}
el TR
HMisbe salALIIiH
Emat s casteatondstaithe can
Wk S0 wans franaieecom

Pressure mesyurement fabaratory
Cafiliration werites drpariment,

Wy,

CERTIFICATE OF CALIBRATION

Certificate No. CPR-010.67
MEASUREMENT ITEM Digital basametoe
MANUFACTURER {181 Lastem
MIDDEL/TYPE Lensar: DOAA0.L
Dsta logger: E-LOG
SERIAL NUMBER Sensar 1GRS26Y
Data bogger: 17047708
10 NUMBER
CONDITION AS-RECEIVED \ised ftem
CUSTOMER United Analyst and Enginpering Carmultant Co, L
81 Soi Udormauk 41, Sukhumint Road, Sangehak,
Phrakhanong, Bangkok 10260
MECKIVED OATE 02 hug 2024
MEASUREMENT DATE 09 Aug 2024
ISSUE DATE 1T Aug 2024
oF TOF EAL
1 Aeforence Standard Instrament.
Ingtnment Mol Sedala LCertificate i,
bsciute Pressure Tramsduscer CRG2S00 £1001268 MP-0000-74.
1. Caligration sHart for calibraton sequence §
2 The UUE* was instaliod in vertcal Htandasst
3, Calibration conditank
A Condition 1 B Mot [ manarrial
Pressure traramitting mdium A
A20°C, 1 bor) - 1,18 gfm’
M k2
foms a ﬂ"s-gq:

P +101} mibar
5. The ceitificate s valid oniyte the b callbrated on date and plage of calibration

Calibeiitad by
L Wity Sty Tpachiatad S
w mfumum‘tmsmnnm — —

Pl
NSC- TIS| - TI5 17025
CALIBRATION 0367
Page 1 of I Fages
Calibeation pracedure:

The Digital harmerer way caltbraged wgainsy
ihgite) pressuve coitbrator,  The Wi-CE-003
wis w3 0 caiibration guideline.

Trocoabiliy:

The: measusement results ure traeeable to the

intermational system of units (5] through the
(National Metealogy  Initleute  of

Thellend) w Cerificae mber; MP-0003-22

quﬂmm.;

ﬁn;s}m* stundrd uncertainty ﬂmmﬂ'm{
by o covermgr foctor k2, Which for @ narmal
" utign  corresponds 0 0 coverage

ity af opproximately 95%.  The
(mnelard uncertnioty hay heen determined in
accordpnce: with the GLM  Tumivation of
megsurement dato - Guide fo the expredsion
af uncertainty n measurement’

Due Dax
A7 bec 3024

and contor of LIUCT was used 85 the reference leved

Mr Pnnnu ‘Hooncharoen
Calibration Deparirment Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT [N FULL UNLESS PERMISSION FOR RMM

IN WRITING FROM THE LABDRATORY

NAC

Aceredited callbration labaratary
IRANATEE ASSOCIATES COLLTD Boec sy
RSP NS TISHTIS 1025 NSC - TISI- TIS 17025
RIS, K72 AR CALMRATION 0367 CALIBRATION 0367
Brerfingiam 17/, Rl Westrasr, Sghoka
‘I‘;‘l:;n:;g“""'" Prexe megsurement faborotary
[ e doon Calibrafhin serylees deprrtment,
Eomadl e Ll s ranatnn tam
Wt she wi
CERTIFICATE OF CALIBRATION
Cortificate No.  : CPR-110-67 Page 2ol 2 Pages
MEASUREMENT RESLILTS £ Withaut 1wt
CALIBRATION [N THE RANGE OF + 800 mtsar tr 1100 mbar
The residts of cafibration snd associated measroment Are regarted i I
[T | Erroe Uncertalfty {e=2] i
i {mbsr) mbar)
‘B0l an [F2
300 a1 37}
8538 g5 0.2y
R90.0 a1 028
S04 ng _ 024
a4y 5 7 028
5795 LF ns
1010 08 w00 0 038
140,07 10401 a0 D28
107005 BLICTE a1 [+
10307 11000 J_ o 028

Note: UUC* Unit Under Calibration
“Tocomyvert the result in repart urt 1o Pa should be maltishy iy 100

*End ol certificate®
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NAC Accredited colibrotion laboraiony %, //E\\ =
ITRANATEE ASSOCTINTES COL1L T ISNEC 170252007 ’f'r. Bl u"

NSC-TISHTIS 17025 NSC - TISI - TIS 17025
CALIBRATION 0357 BR
i 713, MW e, gy ERUERRFEN ST
l:-sooo_nmnwml Prexsire measutement laboratory
Fporto - Caibirtinn seyvices department
e
Wt i o [irani
Certifiente N CPR-G10-67 Page 2 of 2 Fages
MEASURFMENT RESUILTS L Whthaut adjusment L wath adjustmane
CALEBRATION |N THE RANGE OF + B mimit to K25 mmhg
e eesudts of calibration ind assvested measurement imeertainties are reporied in the tabile halow:
sTo TS Erroe Uneertuilsty (h=2)
g (] {mmbtg) {mmbte)
T f001% [ i a0 (] i
622.65 6225 a1 on
645,16 6450 a2 021
BET B 6676 a1 4 L E]
9013 801 0.0 o
T1263 7115 _ﬂ.l on
73511 7350 a1 o
15763 EETE 1 (i34
TECI3 RO oo [Fri
[ FES s oy o
Pat lf = HI5 1 _:I_I_.l 0.1

Nate: ULIC* Uit Linder Calibratian
1 To convart the result in report unit to Pa shauld be muliphyby 13837

*Enel'of cortificote®
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63F14-15,67/36-306, Soi Pelchkesem7,7/1, Pelohhasem Ra,
C ‘Watihapra, Banghokysl, Banghok 10600 Thailand.
NA Tel: (&6) O2-BaBOB 12413 Fax: (66) 02-8480860 www fman

Bain

Wl tow rale OLd mm

1000

Mol Fmle gauge e Tutld el amd loviding peicd the caifivation perforimed

P — /_'_\
-
Appeved Slgnadony. £7,

Cablyrisg by

0w sore
1 Miow 3

| Thathatad

®
3
&
3
S
=

o Y,
AN
SN
S8
NS
Acereditet cotibrirtion kbt bt
o T SOALC 10252017 NSC— 7151 — TI5 17025
NSE-TESHTHS 17025 CALIBRATION 0357
CALIRATION (1767
Air ypeed mzaturement kebaiatory
Calfration serves depevtment
Corifficate Numbar
CWS-0I8-67
Vage 1 ol 2 Pages
BELASUREMENT (TEM Colibeastian proceiuns
MANUFACTURER The Cup anevhamater wis colliriter sgaingd
MODELITYPE Srangdurd e vty i médel a1
and mtal fuie with preceion jijfersntial presure
mster mucei: (FPAEZSEE in an Huie teshation of
SR Ny Eiffeltype wind turmed, with 500 gm’ crom test
Data logger: 1700771 sechiom aren. The WA-LL-007 Bosed an G 1400
0 NUMBER 1L Wi ey gt g - Mart 13-
CONDITION AS-RECEIVED Used item 1 Domer perfumasce  Meawronen  of
CUSTOMER + United Amabyst and Engineering Conultant Ca,, Lid electricty producing wing furbines, Mavch 2007
B2 Soi Udarmish 41, Saxhorrit Noad, Bengthak. was used gy colibruties guidelne
Pratakhanang, Biaghsk 10760
Tracrahilty:
RECEIVED DATE o2 Aug 2024 i cortificme provides o bocedbitty of The
MEASUREMENT DATE o g 2024 Mg fr  récogelied  dhe  national
ISSUE DATE 05 Aug 2004 stunel, and fo feofieation of the ilerhatesal
e spestem af units (51f thecugh the NIMT (National
- Wetrnigy ittt of Thoiand) wa Certificate
AMROUAENTAL COMBIIONT, furmber AWIAO00- 248 and MIL 05523
Ambignt conedtion in the lsboratary are as folaw:
Temperature BT e ] T P r—

Unarrtmimty
Helative Humidity 5502150 i The repodted scetisnty of mesul W
Amiipharic Fresiun fons 10 HPy Based on the standr unarizinty miipled by o
roveroge foctor kel Wihkh for @ nopmal
distrifntion comepands fo @ covernge prodabiiey
PLACE OF CALBRATION Elffui-type wind tunrd of lirsnates Associates Ca, (td, of eppmvmutely $5% The standurd. acertairiey
has Bees determined in accordante with the GO
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MEASUREMENT RESULTS "

The Cusp aswmupmatar, Uit Lindir Calibracsn {UUC) was meeeise ot 10 myfs for § minites proc 10 callration being performod; The stasdar 05 mfs
105 s Wt cafculuted Dy 4 Eandar s v + whith was inslafled 50 Frem wine tumnel nncris and istabeis 4 mo sway from 1op o
the 1=t section and the standasd uir vetocity § mys 1o 30 my/s wai cafculited by & pRot tube with precision differential prossurs mster which wa irstalivd 50
mem sy i wind bl niesie and irstalloi 4 men away frivn fop of e test sction, UUC sats mesnted on o mund vertical tube af thirlawer plate of

13
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPROOUCED EXCERT 1M FULL UNLESS PERMISSION FOR nEPﬂlﬂaDUCT!DNE;Sl’HJEEN AIRED
1N WRITING FROM THE LABORATORY

ot o 4iest dcdion. The calibration wan canded out under beth rising and talkng sir ywiocity i tha rangs of 1 mfs 10 16 mys of csfbeation mteeval of 1 m/s
The results af & e par the tabily below,
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2500 7.8 e 031
7410 LY 006 033
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.1 1106 .00 LET
Fri na7 -4 635
4% 1296 07 nat
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2430 406 - LEY)
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Fage 1 af 1 Pages
MEASUREMENT TTERM | Wind Directian Senor mm"w u\m' X A
MAANUFACTURER 1150 Lastem ’ ieelfot sbianr e | againgt
MODELITYPE Senue: ONALLE Sromdkand fotery Freader moel A3dggaTs
'mm - EADG DOMDE- A2 500 1 on clase wuﬂh_wlmr
SEmALNL : 7 e windd uninel with SO0 cri B sat i
. ESAL 1A rea. The WI-CL-O08 bised o \FC.41A00-13-1,
D foger 177 Wind gy gemerision tpetems, - fove L2
0 NUMBER 5 Firwwnr porfrtaes. e imants of el
CONDITHON AS-RECEIVED Lzt ibem ey wind Hartsines, Maveh 2007 wa iied ay
CUSTOMER  United Analy .l 0 cafihration guadeiine
01 Sof Lo 41, Sekhiamuht Road, Bangthus, r
Phrakhanang, Sanghek 10360 Traceabilty
Thia ceviffegttr phovides @ frocrubifty af The
‘RECEIVED DATE T A 2024 heavirement  fr icogrited e natlonal
MEASUREMENT DATE | 0B Aug 2034 siciglras, @l 41 renireion of Hue inprmational
TASLE DATE + 0 Augg I034 spstwiry G Gets (54 rough e NIMT (Natiaaat
Mevralogy Ingriirt af Thailundy v Cerrificone
ENVIRONMENTAL CONDITIONS, umeer: 0A-036-23.
Ambiunt cond aboratary "
Temaeaturs EITPET] % m'mm':"‘*—““"":' .
¥ v, rapart L]
i v ol e bt s
coupige fuctar be3. Which foe @ noemal
distribution tormespongs 10 8 covEToge
958 The stondard uncertos
FLACE OF CALIGRATION * iffel type wnd el of ranater Associates ., L. byl il been o d
Nt Tyifuiotion af mesirement it - Guide fo/ the
expresikon of Uncertainty in mememest’
Wind rea’ 00 't
Wind direction frontal ansa’ 52 o'
Dumetor of maintieg pipe’ mm
Ulnckagiepatic of 162F nhject’ nes H
Precandltianing <20 bty of mbeert eeectaien.
i This i ane {28.31'C, {45 1) WAH and {1005.4] hPs.
TAGLLATION OF RESULTS: .
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T M. Sierawst Thafain
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CERTIFICATE OF CALIBRATION

Certificate No. < COT-147-67

MEASUREMENT (TEM Temperatisn: sensar with data ogees

MANUFACTUAER +LSI Lastem

MODELTYPE SELDG

SERIAL NUMBER £17037713

1D NUMBER -

CONDITION AS-RECEIVED +sad item

CUSTOMER Ursited Asalyst and Engineering Consultant Co., Lid,
E1 5 Udomauk 41, Sukhumyit Road, Bangechak,
Phrakhanong. Banghok 10260

RECEIVED DATE 02 Aug 2024

MEASUREMENT DATE +07 Aug 2024

ISSUE DATE - 09 Aug 2024

ENVIRONMENTAL CONDITIONS:

Ambsent condition i the laboratory are as follow:

Temperature FELES ©

Aelative Humldity 508150 MEH

NOTED: The certificate Is valid only 1o the item colibvatrd on dote and plnce af cobration.

TABULATION OF RESULTS:
The talln on nest pagn give the measired values,

1
Cailbraed by: | I 14 N
Me, Sorawet Thachalad ) .
LI Mrss irapoen Lertsomphal .
! Mist Ruangrampal Phoommit

Page 1af 2 Pages

Cafibration procedure; b

The temparacune coilbaran wa dond iy
tarse callivation metliod gy W00
ectarning fo compygriven Mnithod W trandard
digital temparatune. dicator, gpd  siandor
femperture probe. Thetempereture sl ave
wirk based an (T390

Traceability:

The minattement: esillts are traceabie fo the
intermatianal mystem af wnite (817 theaugh
Narianal natifsite of Metraiogy Thalland (MIMT)
“Greticune  number: TTO04734, Certificate
neimdbers E4-0101-23

1, Seandard Tympenaturn Probe

Moded: ST5-100 ASDS, Seckt Mo, 657682-04.
Do clate- 26 Mar 2025

2. Digital Temperature indicato

Model: (FTF- 10004 ME |, Serial Me.: E71407-
D051 Duv dote- 14 Sep 2004

Uncerfainty af Messutoment:

The reparted wncerfminty of mecmrement @

it o the starndard uncertainty mutfifiod by

o cowerage foctor k=2, Whish far o normal

distribation  corespol o @ cowTage

robability of appiaimetely S5%. The standom

infy has bewn "

with the GLIV Tialuntion of memirement disla
Guide o the expression of uncertaity in

meanwement

M. Parimya Broncharoen
Callbration Deparment Managar

THIS CERTIFICATE MAY NOT BE AEPRODUCED EXCEPT [N FULL UNLESS PERMISSION FOR MODWW

1N WRITING FROM THE LABCRATORY

Certificats Numbar

Page 2 il 2 Pages

MAEASUREMENT RESLLTS

The wesd drection semsor wis callbrated s standand atasy preoder by compartion methd, During esbratian, the mussserment wis camied out 0 45"
meervaly in dockwise snd countertlockwise dections atter nffsat adjustmant has heen mada, The flow spotd of wird tuneel [ususly 5 m/s] s bept cometant

while e sensor Iy rotated ali. The resty of callbstion aret reparted in the tabla bl
A speed L™ O Errar

myfs Degree {7} Degres 7) Degree )
000 o ]
As.000 3 1
000 s 1

s HE0m s 1
10000 181 1 \
225000 k) 4 m -
7o 70 a
114,000 a1 (a T""

o . . =

 panuction of stamtund

 pirmetion o init Usdes Caflbratiun
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Cantinuation of Certificats of Callbration Number COT-147-67 Page 2 il 2 Pages
Rt of Callbtation) =1 withaut Adjustment £ With Adjustmant
Calibration Rangs; 2001040 °C
Funtion:
Table 3: This was with sarssar Model: DMAGTZ. 5/N: AW1605242.
Dimension: Diameter 14.88 mm. Langth 140 mum,
Begth ; UNC Reading Uncertainty
{mm) ra re
1210 0,047 1642 0.082
120 75058 3 0082
134 10045 iz 0.082
126 35,03 3295 nng:
120 anms 3180 0087

LUE®: Unit Under Callbration

vt of Certficat o Callbration®**
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CERTIFICATE OF CALIBRATION

Certificate No. | CAT-OB3-67

MEASLIREMENT ITEM Pelative hismidity with dots logger

MANUFACTURER © LS! Lastem

MODELITYPE Dt Logger EADG
Sersat DMAGTLL

STRIAL NN [ata Logger: 17037713
Sansor: AW1G06242.

10 NUMBES -

CONDITION AS-RECEIVED Usad item

CUSTOMER * United Anaiyst ard Dngnessing Consultant Ca., Ltd.
1 0l Uniameu 41 Sukbamiult Aad Bangchak, Mhrakhanong,
Sanghok 10260

RECEVED DATL 02 hug 1023

MEASUREMENT DATE 07 Aug FU24

ISSUE DATE 09 Mg 2074

ENVIADNMENTAL CONDITIONS:

Ambient conditicon in the Wbanmory are 5 followr

Temperatune 230230 o

Anlative amidity 5501150 WAk

NOTED: The rectificate iv valid saly fo i o date FORration.

TARULATION OF RESULTS:

The tahle on nest page ghe the messured valioes.

Catmrated by, | Ly
1 Wi Sarawit Thachaled e ik 3 L1
1 Wiz ditrepam Leptsamghol

1 ik Rupngrumpal Phessmnst

Page 3 al 7 Pages

Corlbreiion proseiture: -

The Metatiep bty and | A Tempdmiuee
colbeation wer  dome - Hgese  gibration
marthud an WI-CL-005 ond W CL -0 getording fo
tampuarisan mothudwith Sioptiard, Chifiod Méser
higrameter with Tempergtue sermte and stondard
deumighty generatar charbey,

Traveebilly:

The  messwements e foceniie do the
sintzrmatonal Systeat iof Bt (50 Biough Moskane!
imatifuti|of Metrology Thatlmd (MIMT], Cnrificste
numbier, TNGOFSIT ond though  iirealne
Wasncirteh Cu,. Ll Cortificate nimiber: COTOG162,

Uncortalaty of Moaxursmnt:

WJhe reparied uneertiny of mearement iy Sased
‘on the stendord uncevtaledy muftlpbed by o
coverage factor =2 Which for o normuf distribution
tovemendt P00 coversge  praliabity  af
opproemalely 958 The standurt uicertoindy Aos
e detmrmitend in arcordance with the S
Fualiaton af myasunmment date - Guide f the
expueviin af aeeernaity b meetursment”

Mr. Parinys Boancharge:
Calibration Senanment Manager

THIS CERTIACATE REBORT MAY NOT BE REPRODUCED EXCERT mﬁuuumssmluumwmm

1N WRITING FM THE LABGRATORY

NAC Accredited coffration abaratary
HRANATEE ASSOUIATEN QO L1y ISCWET 1 1T25:2007
+ Anonates oLt NSC-TISETIS 17025
AN, IRE CALTIRATION 0367

Frtikaem 1,771, A Wattharrs, Rengeimys,
iThaduii]
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CERTIFICATE OF CALIBRATION

Certificate No. CPRO1L-6T

MEASTREMENT ITEM : Digital barommter

MANUFACTURER 18} Lastem

MODEL/TYPE - Serisor: DOAIM L
Diata logger: E-LOG

SERIAL NUMBER Semsar: R1606257
Data fogger: 17037713

10 NURBER -

CONDITION AS-RECEIVED 1 Used item

CUSTOMER United Analyst and Engineering Consultang Co., Ltd,
1 Sai Udomsk 41, Sukbismvit Rosd, Bangehalk,
Pheakhanong, Banghok 10263

RECEIVED DATE 07 Aug 2024

MEASUREMENT DATE 08 hug 2038

ISSUE DATE 05 Aug 2024

CONDITION OF THIS RESULT OF CALIBRATION:
1, Reference Standurd instrument;

Untrament Madel erialNo, Lertificate No.
Alislute Fressure Tranducer CRGIS00 41001268 P-0002-24
1. Culibeation elfort for calibration soquence &
2. The ULC* wa instalied In vortical Sandard
3. Calftration conditisns:
& Condition [ tagrmal [ ol

Pressre transymitting medum Ay

[20°T 1 bar <114 igfm’

Hars ! a518) %

(= Y C

Pare. “AEIBL0) miar
5. The certificate s valid onlyte the lem calibrated on date and place of calibration

it by
3 W, Sarawit Thachalad
2 Misvliftraparn Lurtomiphal

Page 1 of I Pages

Culibration procediae: _

The Digreal bpromaenr way colikrgted ngainst
Gigitml preswire cotibrator, The' wi-CE003
ot used as o ealibrotian guidaline,

The measurement resuits oo drateails fo the
intarnational system of wnits (SI through the
MIMAT  iNational  Metigloiy  inatitute  of
Thesaned) Wi Pergificate sumber: MP-0G05-24

:rm:y Bf Measurement:

teported uncertalnty of memsarement &
arsed an dhir stoncloed wnceriainty multiplisd
by of coverage factor k=2, Which for o nerml

Celliribution correspends to o coverage

prababitty of approximately 95%, The
standard uncertainty has been detsrmined in
mccordonce . with the GUM ‘Bwalugtion of
mppsprement duts - Guide 1o the expratiion
af unceriginty in megsurement’

Dus Dty
7 Dec 2004

and center of LIUC* was wied a5 the relerence level.

Approved signatory. .. £ T S0

Mr. Farinya Booncharnen
Calibwation Department Manager

et O ) = 111210, | R

IN WHITING FRONM THE LABORATORY

NAC

IRANATFE ASSOCIATES COLLTR

& a31-67 Page 3 of 3 Pages

Memsgrement Azshts

The ity of célibmution and esroc the tatile holow

Beslt of Calration; 51 Wirhout Adjusment [ with Adiastroent.

Tabhe 1z The results af celtiration of rolatsm himadiy ot 30 °C s reported i Tabii ke,

Calibration Range:  J0%HM 10 SO%AM

Air Tenmperature Stanctsrd Reading UL Reading. Krror Unnehyginty

rel kK| et} ) <[RRH),
B, 1957 s 24 Q&%
»5 s ang 13 13
ISaE A T3 -1 3

UUC*: tirie Lirder Calihratian

NGO

e
o e T o 1

S,
SN

NAC

Accredited coliiration laborotory
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ITRANATEE ASSOCIATES €0, D HSO/1EC 27025:2007
b e 4 et NSC-TISI - IS 17025
:""".5.:"; A, M) CALIBRATION 0367
Pastghci 0G0 Tslanct Pressiine memarrment kiborataty
T Cobration amvices department,
E s 3l hration @ ranaes com.
b o
CERTIFICATE OF CALIBRATION
Cortificatn No. - CPE-D11-47 Page 2 147 Pupes
MEASUREMENT RESULTS Withaut ] With
CALERATION IN THE RANGE OF + 800 mibar o 1100 mbar
Thy ey of and. ted are reparted in the tatie below.
= EG [T Errar Uncertaliy (ki)
[mibar) imba] [mbar} [mbary
[ “ao0 | a1 [T
#3042 (EE a1 | 0.28
B60.13 HGO1 0 024
89008 N0 a1 | 02
w01 2701 no ! 028
w5010 2489 o (5]
530,08 2800 ‘0’ o2
101007 1m0 e o
1407 10400 oo o
1070 08 W 1 oI
I— 1100.06. 10938 0.2 [$7]

Mote: LUICT Unit Under Calitration L
¢ To gotwert thee resuft in repart arit to Pa should bemal tiply iy 100

"End of certiicate "

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll



NAC

IHRANATEE ASSOCIATES CO_LTIY

B Walthaps langruirsl
ergech Y600 Tl

Tt b ]

Mtk SAEIRANEE

Lt matcabratumehyrates

Wi e e Srasinse s

Accrdited cafiration lobaratary

ISOVET TA0R5 2007
NEC-TISI-TTS 17025
CALIBRATION 0367

Pressure measurement labormory
Cinlibvation services deparimant

My,

S

N
NSC - TiSi - TIS 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

Certificate No, 1 CMRLU11-5T

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITHON AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
IGSUE DATE

Digital barometer
LS) Lastern

Sersor: DOAZAD.L
Data lagger: £406
Senanr: A165257
Data logger: 17037713

Llsat iTam

United Analyst and Enmitieering Comuitant Co., Lk
17 Sod Wdamsuk 41, Sukhismt Raad, Bangchik,
Phrakhpang, Langhok 10260

1 Aug 3024
09 hug 2024

04 Aug 2024

CONDITION OF THIS RESULT OF CALIBRATIDN:

1. Referpnen Standard [nstrument
Imtriament

Absolute Presurs Tramducer

CPE24I0 4100126

1. Calisration etor for caltbration sequence

2. The LUC® woss Installed in vortical
3. Callbration ronditions
4. Candition
Pressute traramitting fmedium
I, 1 bor)
Hora
fems

b f Buneard
B Normal [T Abacirmal
Alr.
118 jgfm’
5545 %
Faen) ©

MO0} iar

P
5, Tha cormtizats is valld ooyt he fem calibrated an dete and place of calibeation

Calllsrited by
1 M, Satawdt Thachalai
1 Mt Etrapor L ertvamphol

Certificate No.
MP-0009-24.

— =
& Aoproved mm%/"%

Page 1 ol 2 Pages

Cafibratian procedure:

The Digiral bovometer wan cabibroted syoins
Digital pressare colibratar, The J40-Clagod
wars yied o o collbration guideline.

Troceability:

The megiurement fesulls ore froteable to the
infernational system af units () through the
NIMT  (National  Metralogy  Institute of
Thaikind) W Cerjificate mgmber: MP-O00S-24

Usicertainty of Memusremernt:

The geparted. uncertointy of measurement i

 hosed Ba.afee standard uricertainry mattioled

by a coversgw fartar k=2, Which far @ aormel
dittyibation  correspomts fo o coverage
piobabiity of approsimotely S5 The
stanidard iacertolily fos been determined in
poeordance with the GUM  Fumimation of
megsitement dote - Gulde to the eapresion
of uncertainty in megsurement’

Due Date
7 Cwe 2024

and contor of UUEY s used as the reference lesel.

M. Parinya Booncharoen
Cadibration Department Manager

1) 1)1

THES CERTIFICATE REPOAT MAY NOT BE ED EXCEPT IN FULL UNLESS

TN WRITING FROM THE LASORATORY

J A1 4-16,67/36-30, Soi Pelchkasem?,7/1, Pélchnasen Bd,
C Watthapra, Banghobysi, Banghoh 10600 Thailand
NA Tel: {g8) O2-B6B0812F13 Fax: (6] 02-BoBOBOO wwwijiranatre.oom

ALIBRATION RE

Colibralion Mumber, - AGO@GRZGE
Pago |

Fages

with dutn ingpar

Lastam

Satlat Nt

g Cansditant o, |t

wit Hoed Bangchmk, Freskissorg, Banghea 10360

atire Of (252310, NN, it fuimdty of

Uscler Cafitraber (0} wie caltralad by Precifian Mfmnence ootile wih flow adjsster ot jow rale 08 mm

70 seaonds. The pplng numbs; W setefined by procedures below,

Ifibert

gaugn proces dameter in om = Cliamelers s F - idia
P m = AREAALIS UG damgder i BT T LILIC fa - 1008 o
Fir 3284 em
2 Ubesl cem, N I ] wlel aven s (48 L at enir

mnnil Clits Mg 08 2024
[sT1E3 Tl 09, 023

Califsull ty- ‘

o wnemhimun

SN,
N H,
S
g e
NAC Accredited calibration faboratary 7,,//:,'::‘\'“ F
MRANATEE ASSOCTATES €O, 11N HayIec tMandnty Dol
NSC-TESh 15 17025 NSC - TISI - TIS 17025
AL ERAT] 7
B CALIBRATION 0367
Pressure megsurement faboratory
Caliration serdees department
E-mn o cationation @ renaiee com
s L e A
Cortificate No, - CRR-D11-47 Page 2071 Pages
MEASUREMENT RESULTS Without adpustmient L1 with neljustrnent
CALIBRATION IN THE RANGE OF + B R 1o B2 mmHy
This resutty of cadlbeation and a5ancisted meaturemen] unceraention are reported in the bl beow
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MULTI-POINT GAS TEST REPORT

Test Date : Oct 1,2024

Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : GY21PTED
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) ) PPM Manufacturer :
Nitric Oxide (NO) = PPM Model :
Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) D.:p'::;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1__[zero I 0.00 0.51 0.51 0.51 0.51
Level 2 [80.00% | 40.00 38.11 -1.89 -4.96 4.96
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.73

:Acceptable Limit + 5%

Multi-Point Gas Test Chart
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MULTI-POINT GAS TEST REPORT

Test Date : Sep 19,2024

Hydrocarbon Analyzer Model : APHA-370
Manufacturer : HORIBA Serial Number : GAL13KSE
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) ) PPM Manufacturer :
Nitric Oxide (NO) = PPM Model :
Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) D.:p'::;y(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 [zero I 0.00 0.51 0.51 0.51 0.51
Level 2 [80.00% | 40.00 38.88 112 2.8 2.88
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.70

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart
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List of Instruments Certification for Environmental Quality Analysis

(Thailand-Japan)

No, Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
1 |pH Meter pH Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
2 |Conductivity Meter Salinity Sl Analytics Lab955 / DKSH (Thailand) Ltd. 24240057 11 Mar 24 10 Mar 25 -
Conductivity 16300356
3 [Turbidity Meter Turbidity Oakton T100R / Technology Promotion Association 24CH1115 6 Sep 24 5 Sep 25 -
1120501017 (Thailand-Japan)
4 [UV-VIS Spectrophotometer Cyanide Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25
Technologies MY15410009
5 |Analytical Balance TDS Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) SS C210685394 Ministry of Industry, Thailand
6 |Hot Air Oven Memmert UF55 / National Food Institute, 2500116-001-01 8Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
7 |Atomic Absorption Ca, Cd, Zn, Hg, Pb, Cr, Zn, As, Cu, Hg Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PinAAcle 900F 14 May 24 13 May 25 -
Spectrophotometer (AAS) PFBS20031902 Preventive Maintenance
Report
8 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(IcP) Technologies GBO15AA / Co. Ltd. Maintenance
MY18030001 Checklist
9 |Gas Chromatrography Total PAHs : PCBs Agilent System ID:CN11021007 Agilent Technologies (Thailand) Preventive 21 Feb 24 19 Feb 25 -
(GO) Technologies 7890 / Co. Ltd. Maintenance
CN11021007 Checklist
10 [Incubator Total Coliform Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
Fecal Coliform 20200000015535

UsH gluidin wouudad uewst Buiiilese aoudaumusi S1in

W iRmsieseiunsgIu ISO/IEC 17025
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List of Instruments Certification for Environmental Quality Analysis

No, Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
11 |Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr24 1 Apr 25 -
V616.0066 (Thailand-Japan)
12 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
13 |Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
14 |Auto Clave ALP CL-40L / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25 -
807298 Ministry of Industry, Thailand
15 |Auto Clave ALP CL-40L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
16 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25 -
C236754745

Due Date of Calibration* :

UsH gluidin wouudad uewst Buiiilese aoudaumusi S1in

W iRmsieseiunsgIu ISO/IEC 17025

Based on the annual calibration plan. At least 1 time per year.
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Certificate of Calibration

MECTIL TS 17028

Equipment: pH METER Certificate No.; COT240167
Model: SevenEasy lssued Date: 9 April 2024
Serial No. {or ID.): 1230525212 (UAE.WAS( Job No.:  WO-00024208
Manufacturar: METTLER TOLEDD Page: 1af 3
Electrode Serial Na.: 1156883 Model:  InLab Solids  Brand:  METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engineering Consullant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakancng, Bangkek 10260 Thailand

Environment Condition: Temperature @ C * 2 )
Humidity 50 %RH * 15 %RH
Calibration Place: Environment Laberatory, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Calibration By: Miss.Qrawan Khiaiphioi
Calibration Date: 4 April 2024
The Method used: In house method, CAL-WI-58, basa on ASTM E 70-07

Traceability: This ceriificate is fraceable to S1 Units, Sampbe Test is assured through primary
meaurement mathod Hamed cell, through CPAchem Lid. (ISO/IEC 17034) Certificale
No, 938377, 931985, 931984 And pH Scale traceable to the S| Units maintained by
Mational Institute of Metrology (NIMT), Thailand through Industrial Foundation
El ical and El ics Institute Certifi MNo. CAZ0230350EA

) ( z?rawang 15

(Miss Orawan Khiaiphioi) (Mr. Nitinun Srihawan)
Person In charge Authorized signatory

This carifficate i sued T unks of accomting ko the ‘Syslum of Units (SI). 1 provides traceabifty of maasuoemant 10 imematiorsl
e national standand o other recogrized national standard laboraiories.

The measurement uncerinty statod s the apanded uncertaiaty which 18 cetained from the standard unconalnly mubpled by the coverge factor (k=2 ta
prowida A lowal of conficerea of 5%, It is dotermioed in accardance wilh e Guida fo Exprosakn of Uncertainty in Measurament {SUM)

Thess results may be alfeciad by deviations from spochiod candiicns. Tha resulls relato caly & the items tested, calibrmtod o sarplod, Tha eport shall no
b rnpeoduced axcept i il withoul spproval of DKSH Tochaciogy Limisd.

v Rimstiars maToed e
DHEH Tuehruiogy Livied

2533 UM T s Tk s 0263
%3 Siiktusrmat Ha, Bargehak. Preskinons, Hughoh ST6
Pheow 367000 Esal

Wi wenaslumuny

CAL-FM-GOT-14: § Apr 2024

Delivering Growth - in Aska and Beyord.

&= DKSH

Certificate No.: CO7240167 Pagedof 3

Practical slope and zero point*
The three-paint calibration using three dard buffer soluti pH 4.008 , pH 6.885 and pH 2.987
-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01
The practical slope of the pH slactrods; 57.01 (mWipH), 96.37%
The zero point of the pH electrode; 6.88 (pH)
Sample Test Results
Standard Buffer Unit Under . Uncertainty of
Solution (pH) Callbration (pH) | DNErenee (PH) | e ramant (o) | 28108 Factor (k)
4.008 399 -p.o1e 0.0070 2.00
6.985 T.00 0.015 0.0081 200
9.997 10,02 0.023 0.0074 2.00

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

The End of Certificate
v bmpmay e TuTafl &
KSH Tachnology Limimd:
. 11 0260
2533 Subhumet Road. Bangotak, Phrakhanorg. Bangkod 10260
Phone' +f 230 M0 Email. o e iz

wnms‘lu'muqu

Dafivering Growth - in Asia and Beyond, CAL-FM-COT-14° B Aps 2024

&= DKSH

Certificate No.: CO7240167 Page2of 3

Calibration Resuits:
pH Scale
Input pH Meter Reading i
- Unt.artaml;: of Cewerags Factor (k)
{mv)
{mv) iy Error {mV) {pH)
414,12 414 -0.12 0.00 0.58 200
354.98 355 0.04 1.00 0.58 200
2958 296 0.20 200 .58 2.00
236.64 237 0.36 3.00 0.58 2.00
177.48 178 0.52 400 0.58 200
11832 18 032 5.00 0.58 2,00
59,16 59 016 6.00 0.58 2.00
V] o 0.00 T.00 0.58 2.00
-58.16 -58 0.16 B.00 0.58 2.00
-118.32 -118 0.32 9.00 0.58 2.00
7148 177 0.48 10.00 0.58 200
-236.64 -236 064 11.00 0.58 2.00
-295.8 296 -0.20 12.00 0.58 200
-354.96 355 -0.04 13.00 0.58 200
-414.12 414 0,12 14.00 0.58 2.00
in dinonar e Tulal v
(OHEM Tachnalogy Limbed it
2533 Sukark o, Bargehas, Sredthann, Banghes 11260 '
ol Wirhass
e wnaslumugy

Delivering Growth - in Asiz and Beyond. CAL-FM-COT-14: 8 fgr 2024

€= DKSH

Hlac-wra & Certificate of Calibration

MECTISHTIS |25
praty
Equipment: Digital Thermometer with Probe Certificate No.: C15240373
Modet: SevanEasy pH Issued Date: 08 April 2024
Serial No.: 1230525212 Job No.: WO-D0024208
Manufacturer: METTLER TOLEDO Page: 1of 2
1D No.: UAE.WAS.003/2553 Condition; In Condition
Customer: United Analyst and Engineering Consultant Campary Limited

3 Sol Udomsuk 41 Sukhumvil Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature: 22 °C t 3c

Humidity: 50 %RH * 20 %RH
Voltage: 220 VAL & 10 %
Calibration Place: Therma-Hygro Laborslory, DKSH Technalogy Limited,
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Nateakarn Mitjit
Calibration Date: 08 April 2024
The Method used: In house method, CAL-WI-19, by comparision with i
Traceability: This i is to the System of Unit maintamed by

Quality Rebom Co. Ltd. (QR) Certificate No. QR23-1073

w

{Mr. Nateakarn Mitjit) {Mr. Pramocte Ramrong)
Persan in charge Authorized signatory

Thia cersficate is issued the unils of measurement according to the insmational System of Units (ST}, & provides irsceabifly of
maasurement I imemational o natianal standard or oiher recoprized national standard laborainres,

The measurement uncerainty stated is the expanded uncertanty which is cbiained from the standard uncertainty mulliied by the
coverage factor (k=2) to provide a love! of confidence of appraximately 58%. It is delemined in accordance with the Guide to Expression of
Uncartainty in Messuromans [GLIM).

Thesa resulls may be atfecia by deviations from spedfied condicns. The resuts relale oy t the dems tesied, calbrated o sampled
Thee repar snall it b reproduned BAcapt in full wiicut approval of DSH Techneiogy Limisd,

wAdm Rematirn o Tulell dovin
SR Tacheoogy Limited

)
2573 Sukhureust Anad, Bargehah, Phrathancng, arghok 156
Prre: #86J630 7000 Eviml i cablvationiean com  Walisls. www 2hah somssenilic hisind

lﬁﬂiﬂ'ﬂ!jﬂ'lﬂﬂﬂ

Delivering Growth - in Asks and Beyond. CAL-FM-C1514: 06 Dec 2022
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&= DKSH

Certificate No.: C15240373

Certificate of Calibration

Page: 2of 2
NSC-TISITIS 17028
B P . PRl
| Certificate no Cal. date Next Cal, dats Equipment; CONDUCTIVITY METER Certificate No.: C24240057
Digital Tt ter with Probe QR23-1073 2 May 23 2 May 24 Madel Lab 955 Issued Date: 11 March 2024
Serial No. {or ID.): 16300356 Jab No.: WO-00020308
Calibration Results: Manufacturer 51 Analytic Page: 1of 2
Without Adjustment Elestrode Serial No, 16070067 Model : LF413T Brand: St Analytic
Sensor Type: RTD Channel. - Candition: In Candition
Diameter (mm) 4 Length {mmj}: 135 Immersicn {mm): 110
Calibrate Poinl.("C} | STD. Reading ("C) | UUC. Reading ("C) |Cormection of UUC {"C)| Uncertainty (£ °C}) Guslsiiien: United Analyst and Engineéring Consultant Company Limited
i 16.010 181 80 /] 3 Soi Udomsuk 41 Sukhumvit Road,
s o it 00 L] Bangckak, Prakanong, Bangkok 10260 Thailand
35.0 35.004 35.0 0.004 0.076
Environment Condition;  Temperature 23 ¢ S 2 C
Humidity 50 %RH ] 15 %RH
The End of Certificate il
Calibration Flace: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanaong, Bangkok 10260 Thailand
Calibration By: Mr. Pongpisut Suebchantha
Calibration Date: 11 March 2024
The Method used: In house methad, CAL-WI-48, base on ASTM D 1125-14 and D 839114
Traceability: This certificate is raceable to the S| Units maintained by GRM of NIST{SRM)
through GPA chem Co., Ltd. (ISONEC 17034) Certificate No, 960753, 890581,
890593
% I ; ;3 ){ A S
{Mr.Pangpisul Suebchantha) (Mr.Nitinun Srihawan)
Parson in charge Authorized signatory
d the units System of Units (54). It provides bkl
natianal standars o ofher recogrezed national standard laboraiones.
The ressursmant Lncarnity slled & Ihe sxpanded uncansinty which is coasined from e standant uncertainty metipied by the coverage factor (=2} ko
pecnide a vl of canfidenice of app y 8% It e the Guide 1o Exprussion o Lincertainy M)
These results may be affected by deviations from specfied condtions. The resuls relate only o the Rerms iealed, cafibrated of sampled. The repo shall not be.
remrpduied excen in full without aporoval of DESH Technokooy Limited.
g Fomanios weTulal 4vin At Biesses meTulsd S
OKSH Tachnoingy Limied DHEH Technotogy Limied
2635 Auuamnn AN ren T T 10260 2030 musiet Ev i een s T NS RS 0280
é'sil‘?}gﬁw;;]ﬂsﬁ:;ﬂﬂ BaElg‘(:-ll Preakhanong Basgeok 10260 1 nﬂ&»fﬂ!«:an%lgﬁ:;; ME‘U“:I& Prvakhanang, SBangsok ‘.I'lﬁ‘;uc-am '
' nanslumungu o enanslumuny
Delivering Growth - in Asia and Beyand. CAL-FM-C15-14: D8 Ded 2023 Delivering Growth - in Asia and Beyond. CALFM-C2A08 12 Sap 2022
Cerlificate No.: C24240057 Page: 2of 2
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
e CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
Calibration Results: 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLLANG BANGKOK 10250
Before Adjustment TEL.0-2717-3000-28 FAX D-2719-8484
Standard Unit Under Calibration Coverage Factor
Correction Uncartainty ( £}
Conductivity Solution Reading (k)
5000 piem 267 ySem | 1700 usim 200 921 stan Certificate of Calibration CertNo.: 24CH1115
14130 Slem 1428 uSfem 150 uSfcm 2.00 2.0 uSiem Page.: 1 of 2
1113 mSikem 1084  mSicm 29 msiem 200 067 mSicm Edjulpment Turbidiy Mater
Manufacturer : Oakton
After Adjustment ; al 1413 pSicm Model : TIOMR
Standard Unit Under Calibration Coverage Factor Serial No. :
Correction Uncertainty { £} TeQmnyy
Conductivity Salution Reading (k) ID. No. : UAEWAT.0S6/2563
235000  pSicm 59 nSiem 0800 uSiem 200 0 uSicm Condition As-Received: Used Itam
14130 uSfem 1413 uSlom Qg wSlem 2.00 9.0 uSlem Received Dats : 05 September 2024
112 mion 1075 mSlem 38 mEem 2.00 0.67 mSicn Calibration Date : 08 September 2024
Reference : 2408-0177DSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Ambient Temperature : {25+ 25) °C
The End of Certificate Relative Humidity : (50 + 20) %
Calibration Procedure : In - houss method : CP-CH11
Direct measurement by
using Formazin standard solution
Calibrated by : Walalak Sirithean
Approved by : gﬂnﬂ“ﬁ
Approved Signatory
{ ) Unnepphol Harachai
{ ) Ponpan Paipim
(/] Salthip Meangmal
Issue Date : 9 September 2024
The ara for a confid p of approximately 95%
‘This cartificate may not be reproduced ther than ir full, Bxcent with the prior weitten
Approval of the hesd of Calioratian and Tasting Equipmant Services
v Bompmnn e TuTal dofe
OKSH Techeology Umied
2533 WU RED
2530 Sukhumil Resad, Bangohie, Presknancng, Bangkok 10260
Prona: +56 2038 TOO0. Emat kxd Wabsiin

Lanms‘lu'mugu tﬁﬂﬂ']i‘ll.iﬂ'l'l]qu

Delivering Growth - in Asia and Beyond. CAL-FM-C2A05: 12 Sap 2022



CertNo.: 24CH1115

Page.: 20of 2
Condition of this calibration resuit
1. Reference Standard Instruments :
Instruments Serial No. ID No. fi No. Due date
1) Tharmo-Hyarograph 1103328 130ECO10 24H1372 12 July 2025
2) Electronic Balance 1126143764 140RCO04 22MM22 20 Fab 2025

- This Cartification is traceable 1o 5| Throwght Technology Promation Association (Thailand - Japan)

2. Standard Material ; The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No.
1) Hexamethylenetetraming HIMEDLA 0030453847 99.65%
2) Hydrazinium Sulfate HIMEDIA 0p00522014 8.40%

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

F g five - F
Turbidity Meter Serial Number ; 1120501017

curve by using 0,20,100,400,800 NTU

Standard UUC* Reading Uncertainty of Coverage
Formazine suspension Measurament Factor
(NTU) (NTU) (£NTU) k
o 0.00 0.0081 2.08
20 202 038 2.00
100 100 075 200
400 401 15 2.08
00 BO1 241 247
Remark - UUG* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units
The reparted uncertainty of measurement was based on a standard g ipliad by a

factor k, providing a level of confidence of approximately 85 %.
~olo-

wnanslupauay

DQE Services Co, Led.
DQE Services 32 Soi Ladpruc-Wanghin 55, Ldprao-Wanghin Rd., Ladpruo, Ladpeao, Bunghok 10230

Phome : +66 (012 534 2054, Email : dgeservicesinfoi@gmail.com WSCTISLTI T2

CALBRATION B84

REPORT OF CALIBRATION

Certificate No.:  SP24-018 Page 2of 5

Envir Condition :  Ambient T 255 °C

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 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Stara Scientific Limited
Spectral Band Width of UUC : 1.5 om.
Scan Speed of UUC: 60 nm/min
Scan Interval of UUC : 0.15 nm.
Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1  nm

wonanglaimaun

DQE Services Co. Lad.

DQE Services 32 Sai Ladgioun-Wanghin 55, Ladpeso-Wanghin Rd., Ladprao, Ladpra, Banghok 10230

Phione : +66 (012 538 2054, Email ; dgeservicesinfoigmail com T S

EALImRATION Bt

CERTIFICATE OF CALIBRATION

Certificate No. : SP24-018 Page lof5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud k 41, Sukh it Road, B hak, Phrakh Bangkok 10260

Location of calibration :  Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60

Serial No. : MY 15410009

ID No. : UAE.WAT.020/2558

Received Date : 7 May 2024

Calibration Date : 7 May 2024

Issue Date : 9 May 2024

Condition Instrument : Good

Calibrated by : Approved by : »
¥ ﬂ u} ,«,Y PP ¥ "‘.9/8 7 %’1
{ Mr.Tanawut Ritfidach ) { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
The s liad i i and oas place of ly,
“The memsuremant capebility of the Inbormory and iy traceahifity i it of | 1]

stndapds lahormtory. This certificate may not be neproduced ether thas in Tl steept with the prior written spprovad of the DOE Services Co. Led.

'
onaslunIuRL:
DOE Services Co, Ld.
DQE Services 250 Ladpaa-Wanghin 35, LadpraoWanghin Rd. Ladprao, Ladprao, Banghok 10230
Phone : +i6 (M2 538 2054, Email : dgeservicesinfodgmail.com L et
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
420 0.5780 (.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
00000 0.0000 0.0000 0.0028 2.00
0.5595 0,5581 0.0014 0.0034 2.00
“o 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
(L5230 05184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
Mo 1.0002 (L9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
b 1.0803 1.0772 0.0031 0.0030 2.00
20373 2.0293 0.0080 0.0080 2.00
(0L.0000 0.0000 0.0000 0.0028 2.00
0.5591 (.5565 0.0026 0.0031 2.00
o 10518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

wonsslunauey



DOE Services Co, Lid. DQE Services Co, Ltd.
DQE Sariliis 32 Sai Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 DQE Sarias 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230
Photse : +66 (0)2 538 2054, Email : dgeservicesinfoi@gmail com Mooy Phane : +56 {02 938 2054, Email : dgeservicesinfo@gmail.com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5 Certificate No. :SP24-018 Page 5of 5
Photometric Accuracy : AR T
CRMs Values TUC Reading Correction Uncertainty Coverage factor
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coversge factor ) () i) (am) ‘
(nm.) {Abs) (Abs) {Abs] {Abs) L3 24172 2420 0.28 0.18 200
245 0.0000 0.0000 0.0000 0.0050 2.00 279.45 279.5 0.05 018 200
(.7469 0.7435 0.0034 0.0057 2.00 28781 2879 208 0.18 200
257 0.0000 0000, 9:0040 02030 400 334.06 3339 0.16 0.18 200
0.8674 (0.8639 0.0035 0.0060 2.00 36093 360.5 a3 0.18 200
113 0.0000 £.0000 041090 00050 200 418.59 418.1 049 0.18 2.00
0.2919 0.2907 0.0012 0.0051 2.00 44594 4456 0.34 0.18 200
150 0:0000 0.0000 20000 LRt 0o 453.66 4533 0.36 0.18 2.00
0.6430 0.6402 0.0028 0.0055 2.00 Al s 022 018 200
536.59 536.0 059 0.18 2,00
637.98 6387 £0.72 018 200
43138 430.8 0.58 018 2,00
472.50 4724 .10 018 2,00
51347 5137 023 0.18 200
528.88 529.1 022 0.18 2,00
57317 5735 -0.33 0.18 200
58535 5852 0.15 020 200
684.40 685,1 -0.70 018 2.00
740.72 7414 .68 020 2,00
748.55 749.1 -0.55 018 200
807.03 5073 -0.27 0.18 200
879.28 879.3 -0.02 0.18 200

Remark ;- UUC = Unit Under Callnestion.

- WiA = Not Avaiable

- The bt ded inty of U s stated ns the inty of | if the coverags factar &,

which for disrf kbt

- * Indigates non TISI acoredited

enasluaauay "I Cadian. onangnayeH,

e,
@.N .,
AEArNSsURLNYEORIDasnWLES L =3 ama_‘\r'nssulﬂh-lu\daﬁsmaar‘r'uua1r"‘s L ¥
AUEiLEMEA SIS SHATVISEUE TS "6,//"_‘\\\\? i s b i i binnioboi 4’4,//_;\“\‘:\\‘
o, s ~ TR
Foundatian for eilsial Developrment Natcrs Food namute i L T Fourdsron for inchusinial Developmert Narenal Food nstiure bt AT e
Food hdisinal Labotatary Senrdce Center CALIBRATION D0&1 Food indusinal Laboratory Senice Cerver CALIBRATION 0081
C%ﬂlﬁﬁtﬂ No.: 2402283-002-01 Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,, LTD. Equil nt: Electsaiiic Balses Manufactures;  METILER TOLEDO
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD, Modal: 5220500 Resolution:  0.00001 g / 0.0001 g
+ Prakh 10260 Serial Mo.; 2106534 10 Mo UAE WROLDIOM5EE
Capacitys 220 g
. ilL Date of Calibration: 2 are 2024 Page 2ol 4
[ Ambient ML 4 05 'C Relatve bumidty: 95 = 25 %
Equip Balance Place of Calibration: Libaratery, UNTTED ANALYST AND ENGINEERING CONSULTANT 04, LTD.
Condition of Equipment: Good Condeion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration;
1. Calitation Meshod: NFI Mothod W-MAO01  En-House Method based on UKAS Lsb 145 2019
1. Heferencs Standards:
Model: #aRas0y Reference Standard ~ Model  SerialNo,  Calibrated By Cerlificate No.  Due Date
Standard Weight Class E2 1mg o 200G 505567572 s [SE TS B Apri 2024
Serial No.: €210685394 Instrument Model  SerialNo,  Calibrated By Certificate No.  Due Date
ThemnrHygro Metor Bl8-H1 WFLETH D16/23 Quaity Rebom QRI-03 4 February 2025
ID No.: UAE.WAD.010/2565 3 Thes certification & traceable ta 51 UNIT
4. This certficate was contified only for the instrument we caliirated
5. Thes result of caltiration was lound accirate 5 SHan: an dak lace of cailbration
omer No-: 2402283 s Hn result “ cahi N wis found accur a5 Ty an e anc place of call on anly.
Calibration Results:
R 1. Repeatability of Reading:
Operation No.: 2402283-002
Hominal Value  § g ) Standare Deviaton of Reading {g)
Date of Receipt: 2 April 2024 4 1.0000042
i 1.0000052
- z [} 1000138
Date of Calibration: 2 April 2024 :
200 ORI
2. Off-Center Error:
Amassof 100 g wes paced and Mowed b vancus pesElan or pan
Calibrated by mrierawut Prapawuttipong Approved by " The tiasece raading abtaired is given (n the table,
Scientist ( Mr.Pheraphat Tuanjit ) ."E) i /)) ’_?\
L
Manager, Division of Calibration Labaratory ‘ ol [ .q_u.
I Je
Date of Issue: 9 April 2024 for the Team 3 @ @ \ﬁj/
The are far a ility of app 95% 0
This Certificate |s issued In accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation Scheme L 4 5 & (Maximusm Diffarerce)
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the : "
unés af messurement realized st the cormesponding rational standards laboratory. This certficate may not te reproduced other L g ppl gt g pbbo gy (g ]
thar in full -except wih the prar written approval of the National Food Insttute | son.coon | 1000001 | sssees | sseess | snoscer | soncos 0.0001 ﬁ_

F-C5-009 Reveuan: 01 Date: 20-04-65

FCS012 Revison: 01 Date: 20-04-65
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Faundaron for indusmal Devsiopmens Nahonal Food hsimure
Food ndusinal Laboratory Senice Cerer

Calibration Report

Certificate No.:
Equipment:

2402283-002-01
Electronic Balance Manufacturer:  METTLER TOLEDO

Modek:  XSRZ05DU Reselution: 000001 g / 0.0001 g

ISC-TISKTIS 17028
ALIBRATION D081

N SN
-

FBamnEsUTER LTS0S DssrTILE S =
AUEUENISAULNTBNS30a TN SSUE 1S %f,:\\\?
Fourdaten for rduamal Develepreern Marenal Foeed insnue e
Food indusial Laboratory Sendce Certer

Calibration Report

Certificate No.:
Equipment:

2402283-002-01
Esectronic Balance Manufacturer:  METTLER TOLEDO

Model: ¥SRIOSDU Raselution:  0.00091 g/ 1.0001 g

Sarial No.: CII0EE538

Capacity: 120 g

10 Mot LAE WAC.010/2565

Serial Mo.r C210685394

Capacity: 110 g

1D No.1 LAE WAD.010/2565

Date of Calibration: 7 spel 2004 Page 3af 4
Calibration Results:  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: [nternal Cafibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resoluton: 000001 g )
Mg Value Standard Ve Hoverge Ruading Comection Uneertainty Conerage Factar
(] (g 3 (g} (g [& g ] ¥
Unlasd 0.000000 2.00000 2.00000 00000086 200
0001 4.001003 a.00101 -0.00001 00000088 200
0005 0.005003 0.00500 4.60000 40000082 200
ool 4.000003 003000 000000 0,0000085 200
005 1045555 002000 0.00000 00000036 200
i8] 0100011 010000 000001 0.000011 200
05 0.500016 50001 0.00001 0.000014 200
1 100053 100007 -0.00002 0000016 200
¥ 2000023 200001 49,0001 0.000017 200
5 5000017 5 00002 100000 0.000020 200
10 10000005 1000000 1.00001 0.000026 200
b 20000031 20.00000 0.00003 0.000037 200
] 30000040 30.00001 000003 0.000050 200
50 5000024 50.00007 1.00001 0 OJ0ES 200
il BODOI0EE B0.00002 0.00005 ool 2,00

F-C5-012 Revisan: 01 Date; 20-04-65

Date of Calibration: : agnil 2024 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81 - 200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )
Pl Vale Standard Value Mverage Reading Corection Uncartanty Coverage Fartar
g ) L g} L &) (oo g (= g 1 L3
50 90.00010 90,0001 0.0000 0.00015 200
1 100.00006 100.0001 0.0000 0.00015 200
31:] 11000007 110.0001 0.0000 000016 200
120 120.00009 120.0000 0.0001 £.00017 200
130 13000010 130.0000 0.0001 000019 200
140 14000014 140.0000 0.0001 0.00020 200
150 15000008 150.0001 4.0000 000020 .00
160 160.00010 160.0001 0.0000 00022 200
1 17000012 170.0001 0.0000 000023 200
00 200.00016 200.0002 0.0000 000028 200

The reported uncenainty of measurement was based on 3 standard uncanainty multipied by 3 coverage factar & | providing
leved of confidence of approximately 55 .

F-C5-012 Ravision: 01 Date: 20-04-65
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Calibration Certificate

HEC-TIZI-TIS 17025
CALIERATION D081

SN
SN
(A
d Wk sl Labarsioy Sence Cerme BhiRe e
Calibration Report
Certificate No.: 2500116-001-01
Equipment: CHAMBER {Hot Air Oven)
Model: UF55 Serial No.:  B216.1666
Resolution: 01 T 10 Mo UAEWAD.027/2559
Manufacturer: MEMMERT
Date of Calibration: 8 Dctober 2024 Page 2af 3
Location: Laboratary, LNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Environment Condition: Ambeent Temperature {303 =2 1 ) ¢
Relative Humidity { 585 £ 1 1%
Line Voltage { 230 £ 3 ) voi

Condition of this results of Calibration:

1. This instrument was callbrated by insert @ standard thermomieter into its chamber and calibration according o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidslines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scele used was based on IT5 - 50,
- All data show below were final values and the initizl data may be obtained upon request.

2. Reference Standard Instrument

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital 349724 MYS7003188 NATIONAL FOOD

4 TE 670486-01 8 June 2025 4

with sensoe RTD CH# 2012067 RTD#I01-200 INSTITUTE

3. This certificate &5 traceable to Internatonal System of Units (51 Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibratien wes Tound accurate as shown on date and place of calibration only.
6. Condition of Calibrated item ; Good

Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
h 10260
Page 1of 3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UFS5
Serial No.: B216.1666
1D No.: UAE.WAD,027/2559
Order No.: 2500116
Operation No.: 2500116-001
Date of Receipt: B October 2024
Date of Calibration: & October 2024
Calibrated by MrYothin Charoensuk  Approved by /ﬁ
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Daw oryae 15 October 2024 for the Technical Team
The are fora of 95 .

This Certificate is issued in accordance with the condtions of accreditation granted by the Thai Latoratory Accreditation scheme
whith has assessed the measurament capabiity of the [abaratory and ts traceability to recognized nationa! standands and 1o the units
of realized al the = national standarts laboratory. This certificata may not be regroduced other than in full
Exompt with ihe [rar weitten apgroval of the National Food Institute,

F-C5409 Raision: 0] Date: 20-04-6%

ULIC Description :
Time of Record 1 Hour 9 Minute At 104.0,140.0 and 180.0 “C
Fresh alr Damper Open Fosition
Close Fan m
ot Avallable
7. Result of Caiibration : Without adjustmant l:l After adjustrhent

F-C5-012 Revgion: D1 Date- 200465




Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER (Hot Air Oven)
Model; LF55 Serial Mo B216.1666
Resolution: 01 “c 1D No.: LIAE, WAD.027) 2559
Manufacturer: MEMMERT
Date of Calibration: B Detober 2024 Page 3ot 3
Calibration point: 104.0,140.0 and 180.0 °C
Calibration result: B
Calibration | Temperature Relative Line Voltage & &
Condition Humsdity (¥a) [vai) £ H
MIN 793 54 200 o -
MAX 312 56 2320 Y pwem
Tablel : Rep: g of L
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No. is REF) Uncertainty
°cy #1 #2 3 #a #5 #6 #7 #8 #9 % (°C)
104.0 103.69 | 10366 | 103.B8 | 103.99 | 10440 | 103.96 | 103.70 | 10410 | 10435 0,53
1400 139.85 | 13953 | 139.67 | 130.98 | 140.67 | 140.00 | 139,60 | 140.25 | 140.23 0,73
160.0 17963 | 179.22 | 17971 | 179.76 | 181.03 | 180,06 | 179.41 | IBO.E7 | 180.39 0.90
Table 2 of C Result
UUC* Setting UUE* Reading (°C) Stability Unifarmity Overall Variation
) MIN MAX | Average 2 ') e °c)
4.0 .0 104.0 104.0 015 049 0.88
400 140.0 140.0 140.0 013 0.71 12
1800 1B0.0 1800 1600 013 12 19

Mote  The quoted uncertainty include * Stabity * and * Loading effect (20% of Temp Uniformity) *

WUC* = Unit Under Calibration
Stabity = One-half of the greatest maximum giffe
for at least half an hour after reaching steady state

uniformity = The maximum difference of measured temperatures at any sensors and the measurad
temperature at the refesence location which are observed at the same time.

Dwerall Variation = The difference of the maximum and minsmem measured tempesatures througout obsenvation time.
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing &
leved of configence of approximately 95 %,

of measured

at any one sensors;

F-5-012 Revwon (11 Date; 20-M4-65

PinAAcle 900F Preventive Maintenance (PM)

| B

PerkinElmer’

Company Name:

For the Better

PinAAcle 900F
Preventive Maintenance Report

UAE Consultant Co., LTD.

Instrument Location: 41 SukumvhitRd.,

Phra Khanong, Bangkok 10260

Instrument Serial No.:

Date:

14-May-2024

PFBS20031902

Component List

Company Name: United Analyst and Engineering Consultant Co., LTD.
Address N 41 Sukumvhit Rd,, Phra Khanong, Bangkok 10260 Component / Specific Model Serial # Configuration Notes
(Instrument L
Serial Number: PFBS20031902 PM Number: 20f2 PinAACle900F PFBS20031902 Syngistix V .4.0.1.1935
Customer Name - Telephone Fias100(New Install) 100524040501
3 N K. Yainda 095-5580049
(if applicable): Number:
Custtfmer Support K. Chayanan Service Order WO-02787590
Engineer Name: Number:
Next PM Due
Date PM Performed: -May-: 14-Nov-2024 i
(DD-MMM-YYYY) 14-May-2024 Date: Parts Lists
DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours Parts Included with the PM
Part Number (if o) :
N ( Description Quantity
- applicable)
Part Number Release Publication Date )
B0501696 Fan Filters N/A
09370145 Rev.9 A January 2018 PerkinElmer’ N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) [N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
Scope N9301714 Replacement Acetylene Filter Cartridge N/A
The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of TH001022 Replacement Air Filter Cartridge N/A
PerkinElmer.
The customer should save their method before the PM begins.
General Instructions: dditional and forPM
The customer must provide the engineer data to recent i prior to
starting the PM. Part Number .
Always check with the customer before making any changes that may affect the customer’s analysis or calibration, ——— Description Quality Batch/lot# | Expired Date
includinga current back-up of system software and/or data files. (if applicable) (LARD)
The completed document should be signed by an i and customer and left with
the customer. N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025
Update the PM sticker and instrument logbook as required.
Copyright Information - .
This document contains proprietary information that is protected by copyright. All rights are reserved. and q for PM (Customer Support Solution)
No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc. Part Number (if . 3 SR
Copyright © 2013 PerkinElmer, Inc. applicable) Description Quantity Batch/Lot # Dat': s
Trademarks
N/A DI Wat 250 ml. AR AR
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected / ater m
by law. i is a registered of Perkir Inc. Al other trademarks and registered trademarks N/A 250 ml. AR AR
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.
- - - [PinAAcic 900F Preventive Maintenance Report (PM) Page20f7 |
[PinAAclc 900F Preventive Maintenance Report (PM) Page 107 |
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Additional Tools Required for PM

(Tfa ;:;;:Ie;) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 101N0089015
N1013002 1.0A Neutral density filter 1 101N0089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
N3050109 Ba Lumina HCL 1 061219-020041
N3050139 K Lumina HCL 1 030819-010130
N3050152 Ni Lumina HCL 1 052719-020020
|PinAActe 900F Preventive Maintenance Report (PM) Page30f7 |
'
wnaslumunu

7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed
C;H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/CH, Flame correctly shuts down Active Passed
BT IEeTED Chooslng. Nltrous.Oxlde as the oxidant Active Passed

should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

o g Certificate Value e

Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter +5% from Cert. 0.9995 1.0143 Passed
0.2 A ND Filter +5% from Cert. 0.1936 0.1966 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Procedure Checklist

Use (¥ ) to check off those steps in the checklist that have been completed.

1.

2.

3.

4.

5.

6.

General:
¥ Review the instrument performance with the customer and document any recent
problems.
¥ Inspect the customer log book and make any appropriate PM entries.
¥ Perform general i ion of system for cleanli

PC Instrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

Mechanical:

|l Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥/ Check the drain system for signs of wear. Replace worn or damaged parts.

4] Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

Electrical:

4] Inspect PC boards. Clean if necessary.

¥ Carefully check all internal and external cable connections.

¥ Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:
¥ Inspect and clean the sample compartment windows, if needed.
v Inspect optics. Clean or replace if necessary,

Gasses:

v Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
¥ Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 |

ensTlimuRu

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

<0.010

Standard Deviation 0.0001 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail

<0.005

Standard Deviation 0.002 Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.

Parameter Specification Results Pass/Fail

Standard Deviation Seiem 0.0022 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper itivi i { Results (Abs.) Pass/Fail
ifi Results Pass/Fail L2
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
Standard Deviation S2.010 0.002 Passed SOBSOIS
2 mg/L Sensitivity HS Neb (if applicable) - S. 0.8005 Passed
8.3 AA Baseline Noise with Copper
10. Review:
Description: Check baseline noise. ¥ Review with the customer PM work performed.
M Review with the customer routine maintenance procedures.
Results Pass/Fail M Discuss recommended customer supplied materials to have on hand.
<0001 M Attach PM sticker.
Standard Deviation =2 0.0002 Passed
| PinAAcle 900F Preventive Maintenance Report (PM) Page50f7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page60f7 |
tenasiumuAu tenasiumuRu



Additional Comments

Additional Comments Regarding the PM

Review

The p checks and if tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes ¥l Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
k 14-May-2024
4 (DD-MMM-YYYY)
Authorized Customer Representa:i\ne\ Date:
m ’\"Z\)o%@r] 14-May-2024
(DD-MMM-YYYY)

| PinAAcle 900F Preventive Maintenance Report (PM) Page 707 |
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Agilent
Agilent 5100, 5110 Preventive Malntenance Checkdist C rOSS La b

Frmm Insiget 1o uome

Introduction

Customer Information
= Customers should provide all necessary operating supplies upan request of the engineer.

» A customer representative should be available to the engineer while perfarming the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative

*  Any parts net included in the Parts Lists section of this document are not part of the
recommendead Preventive Maintenance service nor are they included in the price of this
service,

» |fasystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs,

» For customers using HF applications, the instrument should be returned to its standard
sampie introduct

Fivigian: A2, lssud 21 Jaruary 2022 F
Bozument Hurber GEOA-HI075 Page L of 1
& aglent Technelogies, nc. 2022

tenanslumuny

Agilent

Agilen
CrossLab

Fram Irsight fo (stcomn

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the acouracy of your results

Delvered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need te reduce unplanned downtime
and keep your systems operating at their peak performance

This checklist is used a5 a guide for completing the preventive maintenance tasks. A signed copy
of thiz checklist is providad far your records

Revison 402, lssuad: 21 January 2022
Dogument Mumber. G8014-80075 page Lar 15
@ Aglent Technalagies Inc 2022

Agilent

wnaslumunu

Agilent
Agilent 5100, 5110 Preventive Maintenance Checkiiat C rDSS La b

From Insight 2 Outcoms

Important Customer Web Links

» Toaccess Agilent University, visit http.//www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. 4 training specialist can
work directly with you 1o help determine your best options

» Toaccess the Agilent Resource Center web page, visit hitps W
us/agilentresources. The following information topics are available

ri.cormen-

Sample Prep and Containment
Chemical Standards

= Analysis
Service and Support

Application Workflows

= The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant 1o Agllent
technologies. Visit https)//community agilent comywelcome

« Videos about specific preparation requiremants for your instrurment can be found by
searching the Agilent YouTube channel at hitps./www youl n/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

Resigian: ADZ, tesued 21 January 2022 A
Diacurment Murmiber GAH 490075 Pagesd of T
& Aglent Technalagies, Ina. 2022

Agilent

enanslumuny



Agilent Agilent
Agilert 5100, 5110 Preventive Maintenanice Checkiat CI’O SSLah Agllent $100, 5110 Freventive Maintenance Checkist CrUSSLab

From Iraighe s Oucome: Fanm Insght 1o Ouosme

Service Engineer’s Responsibilities Instrument Maintenance

» Caontact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

System Information
« Only select those pages that relate to the system or module being serviced.

[0 Check this box if an instrurment configuration report is attached instead of completing the
s Complete empty fistds with the relevant information. table. o p e

Complete the relevant checkboxes in the checkdist using either a *X” or tick mark *v™ vt |
. plat g Instrument System Name and (D SN0 NON ICP-0ED

Check "Service " check {
. ecl not applicable” check boxes to indicate services/tasks not delvered, as Fiatrimant Systans Site and Lhoaran

appropriate Unided ?\w.;\\aﬁ\ Fad B S'mee v'\\n3 Con sulvewt
» Complete the Preventive Maintenance services in the most logical order relevant 1o the S
individual system service in the order of the 1asks listed. List System Compenent Product Numbers List the Serial Numbers of each Component |
s Complate the Service Review section together with the customer, 1 G. B ) Wy WhIsonh
»  Complete the fislds for page numbers at the foot of each selected page B
3
= Add relevant page numbers to selected pages and complete the total number of pages field in i
the Service Completion section
5
« Ask the customer to sign the Service Verification section including the customer’s and your %
signature, 4
'
a
8,
ICP-OES Configuration Table Circle the type or write in the typa if other
Mehulizer Type Sea.‘;pray Cordkal | Other
Spray Chamber Cyrlonic Single Fass I@l—:hnc Diouble Pasgy Other
Toreh Rachal @l Other
Tarch Type One Frece [Semi Demountable)l Fully Dermauntate | Dther
Injectar Diameter 24mm @ T4mm | 0. 8mem | Other
Injector Material .E.eramir.‘ | Other

Fevision: A2, lssued 21 January 2072 a W
Documant Mumber: G3014-30075 Dauei ot e

© Agilent Techralogies, Inc. 2022

H
Revigian A.C2, Fssusd 21 January 2022 o Tty -
Dazument Nurrber: G3014-90075 Page Bor 1l b _:’"' Aglleﬂt
© Aghent Technologies, Ine. 2022 St

neslupiun enanslumuny

Agilent Apgilent
Agllent 5100, 5710 Freventive Malntenance Checkist CrOSSLab Agient 100, 5710 Preventive Malntenance Checklist CrOSSLah

From Issignt to Ostcomg From Irsighe e Detcoms

Preparation Preventive Maintenance Procedures

@ Discuss any specific issues with the custamer before starting. F
13 : Record Pre-PM instrument performance
& Review the instrument logbook for recorded problems and comments,
i Run Instrument Performance test,
 Saveinstrument control seftings before starling the procedure. g
' Record results in Instrument Performance Test Results Table ~ Pre-Ph

Pl Perform a general inspection of the system for cleanliness.
@ Chack for proper installation of parts, assemnblies, sensors etc.,
& Check system for required Installation of components and implementation of Service Motes Clean and inspect ICP-OES system
@ Check for required fimware/soft dates and verify with customers if th Id like

Wier instal?:lgl ! fe/aojtwere Undeles o Bl Sl e L e Wate Iﬂ/ Look for any obvious external damage or problemns
O For HF application systerns, if standard sample introduction system was not installed, ask the Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

customer to install it. pi& @ Performa genaral internal Inspection of the systemn for excessive dust accumulation, clean if
Fl Askthe customer to remave any samples from the 10P-DES sample introduction area, auto RRCERERTY

sampler or around the ICP-0ES, Ef Inspect sample introduction compenerts and record any required maintenance in the Service

Engineer Commaents and notify the customer as the required actions required.
o Record the instrurment aperating conditions in the ICP-0ES Status Results Table

Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-pptics window for SWDY and YDV instruments,

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications,

e

IZ‘IJ Replace air inlet dust filter

O Replace high capacity alr inlet dust filter element if instalied. #17
¥ Remove and clean instrument water inlet filter

Agilent Water Recirculator

T Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
' Remove, clean and reinstall water inlet metal mesh filter if present,
& Re fill with Agilent Cool Clear caoling fluid,
E{ Clean the cooling system Air filter and the condenser,
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Agilent
Agllent 5100, 57110 Preventive Maintenance Checklist C rO SS La b

From Iresght 10 Ouecoms

SPS 3 Auto Sampler

feaf Service not applicable

Power cycle the autosampler and verify successful initialization
Inspect X and Z axis belts for wear Replace is necessary.
Clean X and Z axis slide shafts

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

oonopo

SPS 4 Auto sampler

IZf Service not applicable

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

Clean the auto sampler cover panels, if cover kit Is installed, with dormestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes,

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

Pump Tubing Replacement. Replace peristaltic purnp tubing. Replace all tubing that goes
frorm the rinse station to the pump and from the pump to the wasta/rinse bottles

Test using customers tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe is centerad in the vigl. If not use calibration wizard and
callbrate the position.

o o o oo

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autozampler tubing for kinks or excessive wear
O Check high fiow purmp for signs of leaks

Revisian: A0F, Issued 21 January 2052 3
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- Agilent
Agllent 5100, 5110 Praventive Mairtenance Checklist CTOSSLab

Fram Insight to Cutcoma

Restore Instrument

O Far HF applications, ask the customer to reinstall their sample introduction system. W18
o Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure a5 a guide for final instrument set up and checkout.

Service Review

i Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Mairtenance service activity in the customer's records/logbook.

@ Record the PM event in the Smart Alerts logbook, If applicable

E‘j Updata/reset instrument maintenance counters as appropriate

# Affix the PM sticker to the system or instrument logbook based on the customer's request
@ Complete the Service Engineer Comments section if there are additional comments

IZg Review this service, parts replaced, and test results obtained with the customer.

Ef If the instrument firmware was updated, record the dela}ls of the change in the Sem‘oe
Engineer's Comments box Systemis in @ compliant environment may need additional
documentation,

Iﬁ Complate the Signature Page with both Service Engi and C ig
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Agilent
Agilent 5100, 5110 Preventive Mainterance Checldist Cro SS Lab

From Insghit o Guicams.

ICP-OES adjustment

Fl Check position of Zn peak, adjust if required,

Bl check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

i Perform Instrument Calibration

Record Post-PM instrument performance

® Run Instrument Performance test,
&' Record results in Instrument Performance Test Results Table - Post PM
# For systems using ICP Expert version 7.3 and above, run the following Instrument tests

Subsystern Communications Test
Alr Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

EEEREREEE

& Record the result in the Instrument Test Results Table

Revision A0, Issued: 21 January 2022 a
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Agilent
Agilent 5100, 5770 Preventve Mainterance Checkiist CrOSSLab

From Irsight fe Dsioome

Test Results
I Perfi Test Results Table
Mete: These measurements do not form part of any specification and are for reference only
Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axialt
2Zn 213857 nm SRER 1500, % 20 & 4414 5 Eags, 4
Mn 257.610 nm SRER BAD.0 4521 AE-T I NN e
41356152 nm SBR 44 _— o3 &Y.
K 766491 nm SBR g% 4.0 &5 453

* Axial result is not applicable for GBOT6AA, GBOT244 Radial View instruments.

Instrument Test Results Table

Mote: The Instrurnent Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test ?3 5
il fass
‘Water Flow ?3 55
Gas Fliows ?25 5
RF Generator ?;55
Camen Test Pass
Optics Test ?955
Mebulizer tast ;\"55
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-DES Status Results Table

CrossLab

Foom Insight to ussome

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

Agilem 5100, 5110 Preventve Maintenance Chackiiat

Agilent

rossLab

From Iesigh: w0 Ounoms

Measurement. Standby Mode Plasma On

gk s 231 4 o 196 %% ot
M Eurrent 0. 0%h A 0,405 A
Instrurent Temperature 77 o 755 C
RF A Flow {sensor speed) a4 O Hz o0 Hz
Piasma Exhaust Temperatura Mo measurement E3.% C
Water Flow Oscillator Mo measuremant . 34 Limin
Water Fiow Detector (LY L B.%1 Lo
Water Inlet Temperature RN T A8 3 T
Pofychromator Tempesature 5.0 b3 iz o <
CCD Temperature — A0 G ¢ -3 5 e
Thermal Stabllizer 50 ‘c 35.0 h+
Argon Supply Prassurs GaA%.ajl kPa 580,55 kPa
Purge Gas Supply Pressure [a6 6L kPa Gz, A KPa
Option Gas Supply Pressure*] - kPa - kPa
MNabulizer Flow Mo maazurement 0.30 Limin
Mebulizer Back Pressure No measurement 1m%, A3 kPa
Plzsma Gas Flow No measurement WY Limin
Auiliary Gas Flow Mo measurament 400 L¢min
RF Bawer No meszsurement 42047 W
BF Supply Current Mo meagurement 1 %6% A |
RF Supply Voltage Mo meagutement g04, 473 v
*1 If option installed
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CrossLab

Frem insight to Detenmn

If there are any specific points you wish Lo note as part of performing the instaltation or other
iterns of interest for the customer, please write in this box.

Service Verification

Sarvice Requast Number
GouigInee
Banvice Engineer Neme:
Faw \ja\c.ot w 9
Sarvice Engineer Sigrature:
ewugleoen o

Total numibef of pages in this dopument
W

Ravison: ADE Issued: 21 January 2022
Docurmient Number GB214-90075
& Agler Tachncingies, Inc, 3122

Daite Service Complated

04 oy do

Customer Name

24

pghorn  Onlkang

Customer Signature

fiphosn Onk)ﬂj
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sng!.‘c."ni -
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Consumed PM Parts
Product or Model# Quantity
Part Description Part Number where used consumed
) : GIOW0AGBOMIA
Axial Pre-Optic Window GaN0-68014 GAOTAAIGEDIBA il
Radial Pre-Optic Window GANTO-66015 Al 1
h 4 Agilent Watar
Agilent Cool Clear Coolant Flusg 57990037 Radirouilator -
Hurge Gas Filter GA010-60136 All b1
Arinlet filter GA000-6E002 All A
High Cagacity Alr Filer GRO10-60THS Optional -
Ratar seal for &7 port valve for AVSE? Ga434-60002 GE434A/GE4S5 -
Rotor seal for 4 port valve for AVSA G8493-60002 Ga493a =
Tlmnsp snlution 1o finse station 2 5mm id x GA410-B0723 apsa -
Barb connector 2,5mm-1.5mm 1D GaMno-amz4 SPs4 =
PVC wasta tubing Smmiod x Smm id, 2 GE410-B0722 PS4 -
Additional Parts may be required from engineer's stock:
¥ ais drive bett 5410047500 SPE3 =
2 iz drive best 5410047400 BPs3 -
Penstaltic pump tubing. PYC SolvaFlex, 3 3710049000 Spsd _

bridged,
Consumed Parts Reference
(Purchased by customer, not included as part of PM)

& section Not Applicable

Product or Modal#  Quantity

Part Description Part Number where used consumed
Rivison & 02 besuedt 21 Jarvary 2002 s
Document Nurmber. GBOT 450075 Pagelaf I
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Report Summary
Instrument Mode! Agllent 5100(5110 VDV ICP-OES
Instrument ID GB011A/GBO15A
Instrument Serial Number MY18030001
Software Version 7.3.1.9507
Firmware Version 3442
Testad By Pre Test_PM_Kanyakom 5.
Test Completed On 11/4/2024 91910 AM
Result Summary
Subsystem Communications Test Skippad
Air Flow Tast Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve Systam Test Skipped
Resalution Test Pass
Sensitivity Test Fail
Precision Test Pass
L
Page 1of 4
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Resolution Test e Sensitivity Test Fail
Wavel Radial
Element tength Specification  Width
N (174.213 nm) 2040 6.08 Element Wavelength  Specificaion  Method  Ratio Standard Blank
A3 (188.980 nm) S8.20 BT As (188980 nm) =450 SRBR 1041 T8930 50.8
€ {193,027 nm) 1150 8.30 Se (198.026 nm) =410 SRER 876 862.0 797
Ma (202.032 nm) =820 6.38 2n (213,857 nm) = 14210 SRBR 15008 418233 749.0
Cr (206.158 nm) 51340 898 Pl 353 SRE| 707 24 174
2n (213,857 nm) =870 550 b (220, nmj 2460 R 170 320 9
Ph (220.353 nm) <950 7.08 Mn {257 610 nm) = 3518.0 SRER 3915.0 284700.2 44200
Co (228,615 nm) £17.20 1167 Al (396.152 nm) 234 SBR .7 48454 6 5563.2
Ba (230.424 nm) =540 720 Ba (4593.408 nm) 2340 SBR 458 1966719.7 419038
Mn {257 610 nm) 1330 943 K (786.481 nm) 218 SBR 57 950382 14687.7
Mn (280,568 nm) £20.30 1411
Cr {267.716 nm) =11.00 B.04 el
Cu (324.754 nm) =25.00 18.97 Element Wavelength  Specification  Method  Ratio Standard Blank
Cu (327.395 nm) $14.20 11.23 As (188,580 nm) 22080 SRBR 1265 14988 118.0
Sr(238.071 nm) = 33.50 24.30 Se (195,026 nm) =158.0 SRER 1120 17736 197.8
Ba (455.403 nm) £44.00 3347 70 a 189
>
SF (480.733 nm} 236,00 17.23 (206,200 nm) =234, SRBR 485.0 6784.2 7
Ba (493.408 nm) £38.00 2537 Zn (213.857 nm) 217430 SRER 22174 955976 17887
Ba (614.171 nm) 542,00 2554 Cd (214.439 nm) 242270 SRBR  1819.3 687245 12364
Ar (675.283 nm) =74.00 56.51 Pb (220,353 nm) z320.0 SRBR 3326 79295 498.0
K (766.481 nm) = 80.00 65.86 Mn (257610 nm) z10625.0 SRBR T452.2 991238.3 18811.7
Cr (267,716 nm) = 1048.0 SREBR 22546 129706.6 3150.9
Cu {324,754 nm) =19.0 SBR 269 290746.3 10407.5
Al (396.152 nm) 260 SBR 107 2113292 180050
Ba (493,408 nm) EERO SBR 483 G956460.4  138336.9
K (765,491 nm) 2240 SBR 281 13851802 479062
Page 3of 4
Page2of4
'
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. Report Summary
Pracision Test Pass
Instrument Madel Agilent 5100/5110 VDV ICP-OES
it nstrument ID GBO11A/GE154
Elamant W gl Specilicati M Instrument Serial Number MY 18020001
Value % RSD 4
As (188,980 nm) <260 a73 Sofleane Voo 7.3.1.8507
Se (195,026 nm) <260 0.95 > e
Zn (213,857 nm) =150 0.31 Tested Gy Post Test_PM_Kanyakemn 5.
Ph (220,353 nm) <280 073 Test Completod On 11472024 11:07:24 AM
Mn (257 810 =150 .39
5 o o Result Summary
Al {386,152 nm) =150 038
Subsystem Communications Tast Pass
Ba (493 408 nm) 5150 0.87
i Skipped
K (766,491 nm) 2150 0z i e
Water Flow Test Skipped
Azl [ T L
Gas Flm\'svTesl Skipped
Element Wi " e e o Lure Versgr iopesd
Value % RSD % ,.en?m Bk!pu
As (188,980 nm) <150 1.21 Camera Test Stipped
Se (196.026 nm) =150 0.84 Opics Test Pass
Zn (206.200 nm) =150 056 Advanced Valve System Test Skipped
Zn (213.857 nm) =1.50 0.95 Resolution Test Pass
Cd {214.439 nm) <150 028 Sensitivity Test Fail
Pb {220.353 nm) =150 0.51 Precision Test Pass
Mn (257610 nem) =150 087
toim Co atl Tost Pass
Cr {267.716 nm) =150 b2z Subsystem Comimnlcations
Cu (324.754 nm) 150 024
Al (386,152 nm) 5 1.50 0.33
Ba (493.408 nm) 5150 .40
K (786,491 nm) 2150 065 Optics Test Pam
Radial HAoal
Intensity 3184054 HTMTS
Wavelangth 737212 Taraz
Page 10f4
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Seaciiivity Test
Radial

Element Wevelangth

Specification  Method  Ratio

Fail

Standard Blank

Resolution Test Pass
Element Wavalength Specification  Width
N {174,213 nm} =940 8.97
As (188.930 nm) =820 614
C{183.027 nm) =11.50 833
o (% 2 nm) =820 633
Cr (268,133 ra7) = 13.40 .06
Zr (213,837 nm) 5870 6.70
Pb (22C.353 nm) 3950 7.03
Co (228,615 nm) =17.20 11.72
Ba [230.424 nm) =840 7.32
bn (257 610 nm) 5 13.30 044
Min (280,568 nm) 22030 1421
Cr (267.718 nm) =11.00 7.94
Cu (324,754 nm) £25.00 18.98
G (327 385 nm) 514.20 11.27
Sr (338,071 nm) = 33.50 24.40
Ba (455403 nm} = 4400 33.50
Sr (480,733 nm} 2 35.00 173
Ba {493.408 nm) £36.00 2544
Ba (314.171 nm} =42.00 25.16
Ar (B75.283 nm) = 7400 55,15
K [76E.491 nm) = 80.00 65.58
Page 2of4
'
neslupiun
Pracision Test Pass
Radial
Element Wavelength |
Value % RSD
As (188,980 nm) =260 0.81
Se (196.026 nm) =260 0.58
Zn (213.857 nm) = 1.50 022
Pi (220.353 nm) =260 0.37
M (257 610 nm) £150 027
Al (396,152 m) = 1.50 025
Ba (493408 nm} =150 0.53
K (766.451 nm) =150 015
Axial
Elament g d d
Value % RSD
As (188,980 nm) =150 0.81
e (158.05 =150 065
£n (206,200 rma) <150 0.79
#n (213,857 nm) S1.50 0.81
Cd (214,438 nm} $1.50 035
Ph (220,353 nm) = 1.50 0.33
n (257 610 nm) <150 1.02
Cr (267,716 nm) =150 03z
Cu (324.754 nm) =1.50 051
Al {396,152 nm} =1.50 0.37
Ba [493.40’8 nm) =150 0.68
K (766491 nm) =150 0.74
Page 4 of &
'
wnenslumuRy

As (188,930 nm) z46.0 SRER 1308 977 504
Se (196.026 nm) =410 SRER 106.0 §58.7 70.2
Zn (213.857 nm) = 14210 SRER 41248 440377 1134
Pb (220,353 nm}) =460 SRBR 2072 25647 136.2
Mn {257,610 nm}) = 3518.0 SRBR 130178 2718488 4347
(395,152 nm) 234 sBR a7 508155 47170
Ba (493.408 nm) 2340 SBR 1337 2069203.0 153583
!‘.<. (766,481 nm) =18 SBR 48 1001885 172355
Aial
Elemant Wavelength Specification  Method  Ratio Standard Biank
As (188.980 nm) =208.0 SRER 1749 1586.7 730
Se (196026 nm) z159.0 SRER 167.0 1863.4 1102
Zn (205290 nm} =234.0 SRER 7408 EB3E8.0 831
Zn (13857 nm) 17430 SRER BBE5.9 101568.1 211.7
Cal (294,439 nm) 242270 SRBR 57H1.0 72B52.8 1581
Pb (220353 nm} 3200 SRER 501.0 8464.3 2677
Mn {257 810 rim) 210625.0 SREBR e 10066378 1044.0
Cr (267716 nm) =1048.0 SRER 44248 1322029 8808
Cu (324754 nm} z18.0 SBR BE.T 302807.8 43456
Al (386152 nm) =60 SBR 211 2187710 B392.3
Ba (493 408 nm} z60.0 SBR 2506 71373808 283673
¥ (786.491 nm) =240 SBR 453 14350508  31025.0
Page 3cof4
'
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Report Summary
Instrument Model Agllant §100/5410 VDV IGP-OES
Instrument ID GEO11A/GE015A
Instrument Serial Numbar MY 18030001
Software Version 7.3.1.9507
Firmware Version 3447
Tested By Post Test_PM_Kanyakomn 5.
Test Camaleted On 111412024 11:30:45 AM
Result Summary
Subsystem Communications Test —_—
Air Flow Test Piss
Water Flow Test =
Gas Flows Test Pass
RF Generator Test s
Camera Tast Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resclution Test it
Sensitivity Test
Pracision Test Skipped
Skipped
Subsystem Communications Test o
Air Flow Test Pass
:gmir Flow {relative :ps:iaq)ir Flow (relative
15.00 19.00
Water Flow Test Baise
RF Water Flow(Limin)  Camera Water Flow  Water Infat Temperature
Limin) °cy
A= 081 20,55
Page 1of2 4
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| Gas Flows Teat

Pass

Report Summary

instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Element Wavelength
N (174,213 nm)
As (188,980 nm)
C (193.027 nm)
Mo (202.032 nm)
Cr (206.158 nm)
Zn {213.857 nm)
P (220,253 nm)
Co (228 615 nm)
Ba (230424 nm)
Mn (257,610 nm)
Mn (260.568 nm)
Cr(267.718 nm)
Cu (324754 nm)
Cu (327.385 nm)
Sr{338.071 nm)
Ba (455.403 nm)
Br (460,733 nirm)
Ba (493.408 nm)
Ba (514.171 nm)
Ar (675.283 nm)
K (766.481 nm)

Nebulizar Actual Flow  Back Auxiliary Actual Flow  Back
Target Fiow Pressure Target Flow Pressure
o070 070 154.65 2.00 200 110,92
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Fiow Pressura
2.00 200 115,38 18.00 17.97 2148
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 128.554
RF Oscillator Test Passed
RF Osciliator Frequancy 25,834
(hiHz)
Work Codl Current (A) 44 860
RF Power Supply Current (A) 1,598
Camera Test Pass
Integration Time  Standard Deviation Status
{ms}
Electronic Offset Test 1000 5228 Passed
Dark Current Test 6000 1.168 Passad
Array Test 5 0.024 Passed
Linearity Test 0118 Passed
Page 2 of 2
'
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[Resolution Test Pass

Specification  Width

940 679
=B.20 580
= 1150 B.15
=820 5.80
= 1340 &85
=870 B.77
=950 661
s17.20 11.78
5640 7.25
£13.30 9.47
=20.30 14.50
=11.00 70
=25.00 1872
=14.20 11.08
3350 2539
= 4400 3309
=38.00 18,54
= 36.00 2574
=42.00 2523
= 74.00 58.92
< 80.00 6316

Page 2 of 4
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Agilent 5100/5110 VDV ICP-0ES
GBO11A/GED15A

MY 18030001

7.3.1.8507

3442

change mirmor

11/6/2024 10:35:26 AM

Subsystern Communications Test Skipped

AIF Flow Test Skipped

Watar 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 1 of 4
'
enanslumuny
Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188,880 nm) =480 SRBR 110.5 868.9 543
Se (196,028 nm) =410 SRER 883 934.7 913
Zn (213.857 nm) = 1421.0 SRBR 35354 440177 153.8
Pb (220.353 nm) z46.0 SRER 1845 24923 1598
Mn (257 610 nm) = 3518.0 SRER 110856 2495953 5038
Al (386,152 nm) z34 SBR 8.7 502744 51720
Ba (493 408 nm) =340 SBR 1245 19031641 1516860
K {TBB.481 nm) =18 SER B9 110041.4 13891.2
Audal

Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) = 208.0 SRER 2633 37443 196.3
Se (196,026 nm) =158.0 SRBR 208.7 4199.7 472
Zn (208.200 nm) =2340 SRER B23.0 122g23 1721
Zn (213.857 nm) 217430 SABR B398.3 167561.5 B01.7
Cd (214.439 nm) 242270 SRBR 5069.2 998737 3852
Pb (220.353 nm) =3200 SREBR 389.0 106411 658.6

Mn (257,610 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Al (386,162 nm)
Ba (493,408 nm)
K (766,491 nm)

= 10625.0 SRER 211804
= 1048.0 SRER 30541

z19.0
=60

=B0.0
2240

SBR 383
SER 108
SBR 106.5
SBR 30.2

985528.7 21536
1317876 1811.5
301401.4 60829
228358.5 182805
B4B04216 601228
16398406 525621

Page 3 of 4

nanslumuny




Agilent

CrossLab

Precision Test Pass
. o
Element W ficati M . .
Ioertt Waeaiencih 5 Massired Agilent CrossLab Start Up Services

o e 1% Agilent 7890 Gas Chromatograph

Se (196.028 nm) S 280 116

Zn (213,857 i i i
@13857om) <150 050 Preventive Maintenance Checklist
Pb (220,353 nm) =260 0.74
Mn (257 610 nm) 150 0.63
Al {396,152 nm) =150 0.54
B (493.408 nm) s 150 078
K (786.491 nm) £1.50 0.44
Asial
El t ificat M d
Bnen ) ok Agilent Preventive Makntenance provides factory recommended service for your analytical instruments to assure
- 180 u.aszlle refiable operation and the accuracy of your results.

Se (196.026 nm) =150 082 Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent
P ive Mail provides ything you need to reduce unplanned downtime and keep your systems

Zn (206.200 nm) =150 035 operating at thelr peak. This checklist will be completed at the end of the service and provided to you as a record
of the preventive maintenance activities,

Zn (213.857 nm) =150 034

Cd (214,438 nm) 150 044

Po (220.353 nm) =150 0.48

Mn {257.610 nm) £150 0.83

Cr (267,716 nm) =150 0.53

Cu (324.754 nm) 5150 088

Al {386,152 nm) =150 0.56

Ba (483408 nm) 5150 128

K (786.481 nm) £150 074

Agilent
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Agilent 7890 GC Preventive Maintenance Checklist it Agilent 7890 GC P Ive Malntenance Checklist C?gg‘SLab
From gt 1n Ohsara
itdetich Service Engineer's Responsibiliti
p es
* Contact the customer and i

Customer Information e e e et e

Only select those Pages that refate to the system or module being serviced.

«  Customers should provide all necessary operating supplies upon request of the engineer,

+ A customer representative should be available to the engineer while perfarming the preventive
maintenance procedures.

= Any parts, not included in the Parts Lists section of this document, are not part of the

ded F i i service, nor are they included in the price of this service.

= If & system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

«  For more information about Agient Technologies urwcn,please_ wisit ourwebsi!e using II:|e

following URL: http:/ /www.agilent com/e ‘products/ o | pai
w  The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agllent products, and find in-depth documents and videos relevant to Agilent
pes, Visit https: ity gilent.

= Toaccess Agllent wisit http://www.agilent. iversity/ to learn about
training options, which Include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options,

= Auseful Agilent Resource Center web page is available, which includes short videas on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https//www.agilentcom/en-us/agilentrescurces.

= Need technical support, FAQs, supplies? - visil our Support Home page
hitp://www.agilent com/'search/support.

*  Videos about specific prep L for your can be found by searching the
Agilent YouTube channel at hitps://www. youtube com/user/agilent.

s 7890B Manuals are also available on Agilent.com:
o

https:/fwww. agilent. Sibrary, public/78908_Safety.pdf
o Installation and First Startup

https/ fwww, agilent., library ublic/ 78908 _] it pdf
o Oparation Manual

hitps:/ fwwaw.agilent. ‘es/library ublic/78908_Operation. pdf

@ Maintaining Your GC
hittpesc e agitent comy/oadlibraryfusermanuals/ public/G3430
A0052%207E90B_ Maintaining®20Gulde. pdf

Revislon, 2.00, Issued: December 30, 2020

Agile Document Number: DOOD7063

DE nurnber. 44166.7507222222 Page 2_ of 8
& Agilent Technologies, Inc. 2020
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= Complete empty fields with the refevant informatian,

. (E:::msrfte the relevant checkboxes in the checklist using either a “X" or tick mark “v'*

! coeqk Section not applicable” check boxes to indicate services/tasks not defivered, as appropriate,
mplete the Preventive Malntenance service in the order of the tasks listed I

*  Complete the Service Review section together with the customer, .

*  Complete the fields for page numbers at the foat of each selected page

= Complete the total number of pages field in the Service Completion section

*  Ask the customer to sign the Servit section includh

signature,

g the customer's and your

Additional Instruction Notes

*  Check for any active service notes for this unit. If there are any i Safety” or
ki
"
REcom_ me| naed” Se_ r\'. lce notes, plan to implement the changes on this unit before doing any

= Do not implement firmware update:
s 5, unless you get approval
they are compatible with the instrument control :;,m,';f,_ from the customer and are sure that

Revision 2.00, issued: Decernber 30, 2020
gglle Document Number, DOO07063
number: 44166, 7597222727
& Agilent Techrologies, Ine. 2020 Pl

- Agilent
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CrossLab

Agilent 7890 GC Preventive Maintenance Checklist et

System Information
@ Check this box if an instrument configuration report is attached instead of completing the 1ehle
below.

[ "CN11021007
| Instrument System Name and ID |

! —_—————————— —L .
| Instrument System Ste a | Instument Room
| Location RO i s ik

o [listthe Serial Numbers of each
'MWCMNMMMHM e v o

1. Gasas | CN11021007
1 GauoA |CN11021007
z - - - - . S —a s — -..:

B . !

Preparation

Discuss any specific ssues with the custamer before starting.
Review the instrument logbook for recorded problems and comments,
Save Instrument control settings before starting the procedure.
Perform a general Inspection of the system for cleanliness.

[ i mblies, sensors e1c.
Check for proper instaliation of parts, asse ! ) e
Check system fof required installation of companents, settings afsfﬂ@j:];mﬁ;wsslx

. . if they would 1 !
k for required firmware updates and verify with customers i

gr::!e s\.a:qngthe follawing procedures, record the Delector Signal Dutput(s} In the '::‘(JII: ;‘a:le. i
the GC Is turned OFF of In & service mode, comparing the detector outpute before an

service is not possible.

CFECEEEEE

Revision: 2.00, lssued: Decermiber 30, 2020

Agite Document Nurrber: 0007063 4 g : M“Bﬂi
D%Inumner 44166, 7597222722 Page &_ of = %
& Agitent Technclogies, Ine. 2020
'
enansluemuny
Agilent
CrossLab
Agilent 7890 GC Praventive Maintenance Checklist et

ALS Maintenance

Section NOT applicable

Check all cabling and configuration seltings between GC, tray, and Injectors.
yacuum of remove any dust, especially around fans.,

Chack operation of all fans. )

Check syringe fer smoath plunger operation, ;

Check for smoath operation of the needle support — clean if necessary

O EEEBC

Restore Instrument

@ Restore the normal operating condit
pusiri for 15 minutes

@ Purge the system with carrer flow for 15 minute: )

o B;:out the system, then restore the normal operating conditions

=}

@

ons o7 customer method using the Browses interface or Data

i ignal output values,
bration, check and record the post PM detector signal A
‘;:i::‘;:::ud h:similat or lower than the detectar outputs recarded prior to PM. G
Perform a chemical checkout, |f this is & routine P, inject the customer's sample using

applicable. This will act as a final checkout of both the ALS and the GO

Note: If the PM Service is performed prior ta a qualification service, then use the qualification proced

as & gulde far final instrument set up and checkout.

FRevision: 2.00, Issued: December 30, 2020
Agike Docurnent Number: BODOT63

DE numiber; 44166 7537222222

@ Aglent Techrologies, Inc. 2020
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Agilent 7890 GC Preventive Maintenance Checklist CrossLab

Py bt Dt

Preventive Maintenance Procedure

Clean and inspect GC

o Unplug power cord from the power source.

"}
:Jpen GC Ccavers and vacuum,/remove any dust/debris. Pay particular attention to cooling fans.
nspect intemal connectors for proper contact and placement. )

@

@ Reconnect Power to the GC. Power the GC o and
@ Verify oven motor spins freely and tums on
@ Verify operation of ail other fans - the inet
@ Verify oven intak t flap

verify the power on self-ast passed,

with the aven door closad; off when the door is opened.
and EPC cooling fans,

v is ing smuoothly while heating and cooling the aven

Inlet and detector consumable replacement

& For the inlets installed, perfarm
GC”-far the Inlet(s) installed,
& Replace the split vent 1 i
o e sph [I\:MIJT‘?P cartridge ql_}_er on units w‘|}h thesa Inlets: Split/Splittess Capiltary (SSL),

. b \ Volati
W If the inlet system is used in Split Mode with viscous s;nvp it S

L o les, inspect and cle
i :,:b:‘::;:‘:!::h orF:place the tubing between the inlet and lh":gplrl vent tm:lj‘ o
udes a Flame lonization Detector (FID), replace the et If i
SarTR s 2 ek tion 5 I the ignitor shows any buildup of
Rabilnlolg 2!5 ce the ignitor. Examine the FID collector and castie assemblies for

inlet maintenance as defined in the 7890 manual - “Maintaining Your

Zero Sensors and Leak test

: Zero all |:.uessure SENs0rs per the procedure in the 7820 “Advanced User Guide”,
IP[:::;\;;:?;:EGW der:a;f t!sf:,m as defined in the 7800 “Troubleshooting Manual™
p O i :
within that protocel ean be used r:;«a;e M, k) N0 180 P b et it

@ Record if test passed o failed in the results table.

Revision, 2.00, Issued: December 30, 2020
Agile Docurment Number. DO0T06S
DE number. 44166, 7597222772

@ Agllent Technologies, in. 2020 Page 5 of 9 - Agilent
enaslumugu
nt
Agilent 7890 GC Preventive Maintenance Checklist CFg\%S Lab
Fror it ia Dutme
Signature Page

Service Review

M Anach available reporis/printouts of all tests to this documentation.
M Record the Preventive Maintenance service activity in the customer's records/logbook.
@ Updatefreset | counters as approp
W Affix the PM sticker to the system or instrument loghook based on the customer's request,
@ Complete the Service Englneer Comments section if there are additional comments,
M Review with the customer this service, parts replaced, and test results obtained,
M If the instrument firmware was updated, record the details of the change in the Service Engineer's
C: box or if In the 5 10 records.
O Supply the customer with a copy of the Smart Alerts flyer.
O Describe Smart Alerts to the customer.
O Install Smart Alerts if requested.
7890 GC Test Results Table
Detector Si [+] Before PM Service After PM Service
[Front detector output A, NA.
Back detector output MA. 220
AUX detector cutput MNA, MNA.
Pressure decay test test result | Actual test result
Front inlet pressure decay test Pass Pass
Back inlet pressure decay test Pass N,

Revision: Z.00, Issued: December 30, 2020

Agile Document Nurnber DOOOT0E3

DE numiber: 44166 7597222202 Page 7 of 9
@ Agilent Technologies, inc. 2020
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Agilent 7890 GC Preventive Maintenance Checklist CTUSSLab Agilent TBI0 GC Preventive Maintenance Checklist Cr SSLab

e gt 1y D Faim i b ime

7890 Parts List Table
The following kits are recommended for capillary and purged packed inlets. If this is 2 general PM and the Service Engmeer Comments
faviid Batol o

has a p you may use the customer's consumables,
If there are any specific points you wish to note as part of performing the service or other items of
Product or interest for the customer, please write include them in this box,
model# where | Quantity
Part Parl number used d
S5L Capillary Inlet PM kit, Splitess 5188-6497 | TBOOA/B 1
S5L Capillary Inlet PM kit, split 5188-6496 | 7TRO0A/B
S5L Capiliary Uttra Inert Infet Gold Seal with 51906144 T890A/R
‘Washer o
SSL Capillary Uitra Inert Inlet Splithess Liner - 5120-2293 7800A/B
Single taper with Glass Woal —
SSL Capiflary Ultra Inert Infet Low Pressure Drop | 5190-2295 789048
Split Lines -
with Glass Wool
PP Inlet PM kit 51R8-6498 7890A/B
Split vent trap PM kit, single cartridge {for MMI, | 5188-5495 789048
BTV &VI)
MMI Cleaning Kit G3510-60820 TES0AE
PTY Septumless Head Rebuild Kit 51829747 7a50A/8
PTV Septumless Head Teflon Gulde 5187-9748 Ta90AB - ,
Ignitor {glow plug) assembly with O-ing 19231-60680 Ta90AB 1 Service Com D|E'EIOI‘I
FID Callector Rebuild/Cleaning Kit G1531-67000 TE90AB Servics request number BO0ETAB3E0 Date senv 21F=h2024
Standard .071-inch FID Jet for capillary FID base | G1531-80560 THI0A/B 1 A
= — Agilent 8 Phuwanai Yoktragul Cuistomer sig
High Temperature .07 8-inch FID Jet for capillary | G1531-80620 TBO0A/E
FID base i g9
Standard 018-inch FID Jet for packed column | 18710:20113 7890A/B Tatal rumber of pages in this
| with packed FID base
Standard .01 1-inch FID Jet for capillary column | 19244-80560 7890A/B
with packed/adaptable FID base
High Temperature .018-inch FID Jet for capillary | 19244-80620 7890A/8
column with packed/adaptable FID base
NPD Jet, universal fit, .011-inch ID G1534-B0580 TH30AB
NPD Jet, universal i, 0174nch ID Extended | G1534.80500 | 7890A/8
 tip
551 Capillary Ultra Inert Inlet Gold Seal with 5190-6744 THE0AB
Washer
551 Capillary Ultra Inert Inlet Splitless Liner - 5190-2293 TA0AB
Single taper with Glass Waol
*F|D Coliector Replacement Kit, if needed G1531-67001 TRU0AB
Revision: 2,00, Issued: December 30, 2020 ; Revision: 7.00, Issued: Decernber 30, 2020
Agite Docurment Number: DOGO7063 K Agile Docurment Mumber: DOOT063
DE nurber. 44166.75587222222 Page B of 9 DE number: 44166, 7597222222 Page 8 of 8
 Agslent Technologies, Inc. 2020 @ Agilent Technologies, Inc. 2020
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 WSC-TIETISITOE
TEL 0-2717-3000-23 FAX.0-2719.0484 CALIBRATION 3008
Egquipment : Incubator Cert. No.: 24TMB4T
Condition As-Recaived :  Used |lem Page: 2 of 3
Reference : 2404-00030C-B
Procedure Used :-
Certificate of Calibration Cert. No.: 24TM647 Cali were using B CP-OTOZ based on TLAS G-20 according to dirsct
Page: 1of 3 measurament mathad with Data isition which with T Detector { RTD ),
The temperature scale used was based on |TS-80,
Condition of this result of calibration
Equipment : Incubatar 1. Referance standard Instrument:-
Instrument Serial No. Cert. No. Traceable Due Data
Mahifacturor : Birder 1) Data Acquisition MY48023932  23LMIZ2 TPA 26 Jul 2024
2 This cartificats is valid only to the item calibrated on date and place of calibration,
Model : KB 400 E& 3. This certification Is traceable to the International System of Uinit.
Remark : TPA : Technology Promation Association | Thailand - Japan |
Sarial Mo, : 2020000015535 Result of Calibration =~ (*) Witheut Adjustment
Function of UUC* © Temperature Source
1D No. : UAEMIC 018/2564 Fresh air setting : Close during
Beginning Finished
Submitted by : United Analyst and Enginesring Consultant Co., Lid. Temp. { °C } E] 24
3 Soi Udamsuk 41, Sukhumyit Road. REL Humid, [ % } 54 57
Bangehak, Phrakhanong, AC Supply [ Vit ) 221 223
Bangkok 10260
Ref. Std.
Location : Microbiology Laboratory (302) Position :
H 10 No.:
Recelved Ordor : 01 April 2024 _;{ :x:ggg;
Calibration Date : 01 April 2024 = 20—18RTD.[:3
Ambient Temperature : (28+10)°C = -
Relative Humidity : (B0£30)% 4 2316RTD-04 |
5§ | 2216RTD-05
Calibrated by ! Man Pattanapongpaiboon ] 20-16RTD-08
i, ARERTOOY
£M Probe Instaliation Details : Dimension of Chamber : 8 22-16RTD-08
Approved by : & as 0 om o= G4 m @ (raf.) 22-16RTD-08
Approved Signatory b= 10 o W= 065 n
(\)Pmp@" Falphs &= 10 om H= 12 m
1 %) Buwit Imjai Capadty'= o
pacity = 03 m
() Kunehit Prompeat
Issue Date : 7 April 2024
The are fora probability of appr 95%
This miny T than in full, mxcept wilk the prioe wrftlen
Appeoreal of the hesd of des 3 ¢ and Testing Services

Lanm's'lu'muqu Lanm's'laianu



Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Received : Used Itam Page: 30f 3
Reference : 2404-00030C-6
Result of Calibration :- {* ) Without Adjustment
Function of ULUC* : Temperaturs Sourca
Fresh air satting : Close
Calibration | uuc® | wuc' | T F Overall
Point Satting stability uniformity  |Variation| Facter
1°C) (*c) ] (e (£°C) t'c) ('C) k
35.0 350 | 3s0 0.035 0.18 0.22 2
Calibration e} Uncortainty
Point Position
{c) 4 | 2 | 3 | & [ :5900s | v | 8 [seesd] gae)
350 | 35.000 | 35.022 | 34.841 | 34.851 | 35027 | 35.011 | 35.023 | 35.028 | 35007 |  0.20

Average* : The average of 30 vatues in each position,

Temperature stability : One-half of the greatest maxi of I at any one sensor.

1 The { i of | temp at any sansors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to the temps [pattern or |

ity within tha chamber under steady-state conditions.
Overall i : Tha Di of the i and 5 d
Uuc* :  Unit Under Calibration
Mate : The reporied uncertalnty of measurament was included stability and excluded unifarmity .

ot ion.

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

factor k, pi g & leved of of app 95 %,
-olo-
'
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Equipment : Incubator Cert. No.: 24TMES0
Condition As-Received :  Used item Page: 2of3
Reference : 2404-00030C-2
Procedure Used :-

Calibration were cond | using P CP-OTO02 based on TLAS G-20 according to direct
measurement method with Data isition which with R Temp Detector { RTD ).

The temperature scale used was basad on TS-80.
Condition of this result of calibration
1. Reference standard Instrument:

Instrument Serial No. Cert. No. Traceabls Due Date

1) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024
2. This certificate is valid anly to the item calibrated on date and place of calibration.
3. This ification Is ble to the ir Systam of Unit.

Remark : TPA : Technology Promaotion Association | Thailand - Japan )
Result of Calibration :- (") Without Adjustmeant

Function of UUC" © Temperature Source

Fresh air sstting : Cloge Envirenment during calibration
_ Beginning Finlshad
Temp. { “C ) 25 25
f REL Humid, [ % } 57 54
2 - AC Supply ( Volt ) 221 222
Position
H
1
TR
i / 3 18-16RTD-03
o) s e |
= 4 19-16RTD-04
w 5 18-16RTD-05
6 | 19-16RTD-06
i, Fo | FIABRTONN,
Probe Installation Details : Dimension of Chamber : 8 18-16RTD-08
a= 50 em D= 050 m 9 (ref.) 18-16RTD-08
b= a0 om W= 0.64 m
o= 50 om He 0an m
Capacity = 028 m*

lﬂﬂﬁTﬂulﬂ’J'Uﬂﬂ

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No.

1D Mo, :

Submitted by :

Location :

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

3: EQ) CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-28 FAX.0-2719-9484

Cert. No.: 24TMEED
Page: 1of 3

Incubatar
Memmert

IPP 260
VE16.0066

LAE MIC.032/2550

United Analyst and Engineering Consultant Co, Ltd.
3 Soi Udomsuk 41, Sukhumvyit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Microbiclogy Laboratory (302)

01 April 2024
02 - 03 April 2024
(2610} °C
(50430 )%

Calibrated by : Man Pattanapongpaiboon
Approved by : 5!
Approved Signatory
{ ) Ponpan Paipim
(/) Suwit Imjal

{ )} Kunchit Promprat

Issue Date : T April 2024

The Uncartainties are for a confid of 95%

“This Geetificats may nat be reproduced oher than in full, wcet with the prioe written
Approvat of the head af Corporate Services 3 : Equipment Calration and Tesling Servicas.

'
enasluAuAN
Equipment : Incubator Cert. No.: 24TMES0
Condition As-Received : Used ltem Page: 3of3
Reference : 2404-00030C-2
Result of Calibration :- [*) Without Adjustment
Function of UUC* : Tamperature Source
Fresh air setting : Closs
Calibration | UUC* | Uuc* Overall
Paint Setting | Reading stabllity Factor
1) (€| () (£°C) ey (°C) k
250 25.0 25.0 0.053 0.78 1.2 2
36.0 36.0 360 0.14 0.57 0.83 2
Callbration Measured Temperature [ °C |
Point Position UnCartalnty
{°c) 1 2 3 4 5 [ 7 8 |Siref)| (+C)
25.0 25586 | 25310 | 26430 | 25412 | 24.347 | 24332 | 24313 | 24414 | 24875 0.30
36.0 35.843 | 35965 | 35,618 | 35.707 | 35,230 | 36.260 | 36.343 | 3B.357 | 36.082 0.31

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

Temperatura stability : One-half of the greatest s of ire al any one Sersor
1 The flerence of d &t any sensors and the measured

temparature at the referenca location which are observed at the same time or &t as close an observafion time as

possible to the pattern or within the chamber under steady-state conditions.

Overall : The Di of the i and mini measured i

UUC* & Unit Under Calibration

Note © The reported uncertainty of measurement was included stability and excluded uniformity -

The reported uncerainty of measurement was based ona ol plled by &
factor k, providing a level of confidence of approximately 85 %,
-afo-
'
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICTS 3 EQUITMENT CALIBRATION AND TESTING SERVICES

SHM PATTANAKARN l?:.ll-“: ?( I8 ANGEDK (0250 ::c;\:;‘:‘;: :‘2‘:
Cert. No.: 24TM28
Certificate of Calibration Ppas: Ve
Equipment : ‘Water Bath
Manufacturer : Memmert
Model : WHE 14
Serial No. © L416.0606
1D Na. : UAE MIC.002/2560
Submitted by : United Analyst and Enginesring Consultant Ca, Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong,

Bangkok 10260

Location : Microbiclogy Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : {26210)C
Relative Humidity : [50+30)%
Calibrated by : Krisda Malee
Approved by : el w -’L\

Approved Signatory
() Pomthippa Tameyakul
{ v Unnopphol Harachai
[ ) Suwit Imjai
Issue Date : 10 February 2024

The Uncertainties are for @ confidence probubility of approsimately 954%

“enenslumun

Equipment : ‘Water Bath Cert. Mo.: 24TMZ3
Condition As-Recaived : Used ltem Page: 30l 3
Reference : 2402-023200-2
Result of Calibration == | * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuer Average® Standard Reading ( °C ) ¢
point Setting Reading Position
e} (*C) 3] 1 [ 2 T 3 T 4 ] 5sfef) | (£%c)
445 44.4 44.4 44508 | 44460 | 44502 | 44521 | 44527 0.15
C"';:'I:'““ Uniformity | Stability c::;:f’
{%C) ("C) {£°C) k
44.5 0.15 0.074 2

Average” : The average of 30 values In each position.

Uniformity : The af st any sensors and the measured temperatre
at the reference location which are observed at the same time or at as close an abservation time as possible
to ina the pattem or within the chamber under steady-state conditions,
Stability : One-half of the greatest i of at any one probe.

UUC* : Unit Under Calibration

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

The reporied uncertainty of measurement was based on a standard uncertainty multiplied by a
ge factor K, p W a lavel of of i a5 %,

-olo-
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Equipment : Water Bath
Condition As-Received : Used ltem
Reference : 2402-02320C-2

Procedure Used :-

Cert. No.: 24TM20
Page: 20f3

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according

to direct measurement method with Data tion which with Platinum
Thermometer ( IPRT J.
Tha tamperature scale used was based on |T5-80.
Condition of this result of calibration
1. Refarence standard instrument:-
Instrument Serial No.  Cert, No. Traceable  Due Date
1 ) Data Acquisition MY43001451 23Lmz7 TRA 25 Feb 2024

2. This cartificate is valld only to the item calibrated on date and place of calibration,

3. This (] to the

System of Unit.

Remark : TPA : Technology Promation Assoctation | Thailand - Japan }

Result of Calibration :- (") Without Adustment
Function of UUC* - Temperature Sourca
Heat transfer medium used @ Water

AC Voltage Supply

B of Callbrati %

Finished of Calibrat 25 50

{"C) [ %RH ) { Volt §
51

Ref. Std.
1D No.:

N3TP301419

NaTP3007T32
N3TP301420

Frant

TECHNOLOGY PROMO]
CORPORATE
SHMPA

NAKARN ROAD SOI

ON ASSOCIATION (THA
CES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES

NI-JAPAN)

NECTELTHII
CALIBRATICN 008

Cert. No.: 24TM30

2 2 . Page: 1of3
Certificate of Calibration e
Equipment : ‘Water Bath
Manufacturer : Memmart
Modal : WNE 14
Serial No. : L416.0612
1D No. : UAE MIC.0OZ/2560
Submitted by : United Analyst and Enginesring Consultant Co.,Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Laeation : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date © 10 February 2024
Ambient Tempearatura : (26+10})C
Relative Humidity : (50 %30 )%
Calibrated by : Krisda Malas
Approved by : Z\‘-"‘ '; l{—
Approved Signatory

{ ) Pomthippa Tameyakul
{ ] Unnopphal Harachai
{ ) Buwit Imjai

Issue Date :

18 Fabruary 2024

The Uncertuinties are for a

probahility of app 95%

‘tonanslueauny



Equipment : Water Bath Cert, No.: 24TM30
Condition As-Received : Used ltem Page: 2of 3
Refarence : 24020232003

Procedure Used :-
Calibration were conducted using In-house calibration procedure CP-OT04 Based on ASTM E715 according
o direct measursment method with Data Acquisition which connectad with Industrial Platinum Resistance
Thermomster { IPRT ).
The temperature scale used was based on [T5-80.

Co his result of calibration
1. Rederence standard nstrument:-
Instrumant Serial Mo.  Cert.No.  Traceable  Duo Data
1} Data Acquisition MY42001451 2amz7 TPA 25 Fab 2024
2. This certificate is valid only to the item calibrated on date and place of calibeation.
3. This is o tha i System of Unit.

Remark : TPA : Technology Promotion Association { Thalland - Japan )
Result of Calibration :- {*} Without Adjustment
Funetion of UUC* : Temperature Source
Heat transfer medium used @ Water

Environmental AC Voltage Supply
IS i %) | SRH. ) { Vit )
4 54 21
26 55 220
- Ref. Std.
Fastiuns 1D No.:
1 N3TP301418
< 1 2 N3TPR00TI2 |
Ao il s | newsoum |
4 N3TP301421
rel.} W3TP30142s
Front
'
ienamiseIuey.
= FREIsSATRLySIETaSTULE NS = -
l ' I FLERIERN |s*a'J.JQ|_';II—"s_azE1nnssua'\n "’».//",_-:‘\"\,v‘:

oundancn for incsnal Development Matonal Food nstue
- e 7151
" Fomd irckinal Laboratcry Senice Cener BEIRE S

Calibration Certificate

Certificate No.: 2403982-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Pral 10260
Pagelof3
Equipment: Autoclave
ALP
CL-40L
Serial No.: 807298
ID No.: UAE.MIC.018/2560
Order No.: 2403982
Operation No.: 2403982-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024
Calibrated by Mr.Manas Somsak Approved by /
Specialist { Miss Preayaporn Jagngkambit )
Vice of Lab Services
Date of Issue: 14 August 2024 for the Team

The inties are for a ity of il 85 %.

This Certificate is issued in accordance with the condions of accreditation grantad by the Thal Laboratory Accreditation schesne
which has assessed the measurement capabilty of the labesatory and 1S traceability to recognized sational standards and to the units
of realized &t the national dandarde laboratary, This certificate may not be reproduced otber than in full
exgept with the priar written approval of the National Food Institute.

F-CS-008 Reimon: 01 Date: 20-04-65

Equipment : Water Bath Cert. No.: 24TW20

Condition As-Recaived : Used ltem Page: 30f 3
Refarence : 2402-02320C-3
Result of Calibratio (*) Without Adjustment
Function of UUC* - Temperature Source
Calibration|  UUC” uuc* Average" Standard Reading | 'C | =
point Setting Reading Position o
ey (c) ey [ 1 T 2z [ 3 [ 4 [G5wet)] (s°C)
445 446 4465 | 44401 | 44463 | 44.496 | 44518 | 44.528 0.15
Calibration Coverage
point Unifarmity | Stability i
(¢ ] (£°C) k
44.5 0.12 0.058 2

Average* : The average of 30 values in each position.
1 :The of at any sensors and the measured lemperaturs
at the reference location which are observed at the same fime or at as close an coservation fime as possibls
o lhe pattemn or y within the chamber under steady-siate conditions.
Stability : One-hall of the greatest i of d at amy one probe.

UUC* : Unit Under Calibeation

Note : The reported uncertainty of measurement was included stabdity and excheded uniformity,

The reported uncertainty of measurement was based on a standard uncartainty multiplied by a
ge factor k, p g a level of of apf ly 95 %,

~olio-

annanan

T —— e —_————
Food cLsnl Latoratory Server Crrter R Ra e

Calibration Report

Certificate No.: 2403982-001-01
Equipment: futoclave
Model:  CL-40L Seral No.: 807298
Resolston: 1 °C 10'Nou UAE MIC D19/2560
Manufacturer:  ALP
Date of Calibration: 7 August 2024 Page 33
Calibration point: 121 ¢ = =
[= result:
Calibration | Temparature | Relative | Line Voltage
candition ey |Humidity (%)| (Vi)
Min 280 55 224
Max 300 5 226
Tablel : Rep of
Measured Temperature {°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
(°cy Std. # 1 | sa#2(ren | Std.# 3 ()
121 122,43 | 122,94 | 122,44 0.65
Table 2 3 of Ct Result
UUC* Setting uuc* Reading Stability Uniformity  |Owerall Variation|
ro Min ("C) | Max (°C) [average 'c)] _ MPa 2 (c) t'c) o)
122 2 | w2 [ @ | en 0.065 0.031 014
Mote

The guoted uncertainty Include * Stabilty * and “ Loading effect ( 20% of Uniformity }*

UUC* = Linit Unger Calibration

Stability = Ona-hall of the greatest maximum diference of measured temperatures atb 8y one sensors,

for at least half an hour after reaching steady state.
Unifarmily = The maximam difference of messired temperatines sl any sensors and the measured
lemperature st the reference location which are observed at the same time.
Cverall Veration = The differance of the maximum and minimum measured femperatures througout chservation time,
The report uncestainty of measurement was based on standand uncerteinty mulliplied by coverage factor k= 2, providing
@ level of confidence of approximately 95 %. T

e B e 5

FL5012 Revgion; 07 Date: 20-04-65
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Calibration Report Calibration Certificate

FeSnssUTELMYEORIDFar LSS L
l I ueiLErERsuUAUEn IS eSImOssUS TS %
surclation for Fdusiial Developrent Natonal Food ettt
srial Laboratoyy Sende

HEC-TISI-TIS 17026
CALIERATION D081

Certificate No.: 2402582-001-01
Equipment: Autociave Certificate No.: 2402281-001-01
Madel:  CL-40L Serial No.;  BO7298 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Routod: 1 % 0fNed  UREMIChISEE Address: 3 Sof Udomsuk 41, Sukhumvit Road,
Manfagturer: LR Bangchack, Prakhanong, Banghok 10260
Date of Calibration: 7 August 2024 Page 20f 3
Page 1of 3
Location: MICROGIOLOGY LABORATORY {301}, UNITED ANALYST AND ENGINEERING CONSULTANT CO0LLTD. i
Environment Condition: Ambient Temperature { 29 = 1 ) °C )
Relative Humidity (60 & 5 )% Equipment: Autoclave
Line Valtage [ 225 & 1 ) Vot
Manufacturer: ALP
Condition of this results of Calibration: Model: CL-40L
1. This instrument was calibeated by Insert 3 standard Data lopgers with RTD into &% autoclave and calibration
according to W-TE-018 based on BS 2646-1:2021, for in Serial No.: BOB763
Part 1: Design, construction, safety and performance - Specification.
- The temperature scale used was based on ITS - 90, ID No.: UAE.MIC.026/2563
- All data show below were final valees and the mitial data may be obtained upon request.
2. Reference Standard Instrument © Order No.: 2402281
Instrument Model Serial No. | Certificate No.|  Due Date Through )
OM-CPHITEMP-190 | qeasss TEGMI0L | bends | DoomL o Operation No.: 2402251-001
Digital Thesmameter Wil XT0 | oy e HITEMP- 140 R55051 TE 67023101 wFens | L
[ata Logger] INSTITUTE P 2 April 2024
OM-CP-HITEMP-140 R56916 TE 670292-01 Trens | OO0 Date of Receipt: pri
3, This Is traceable to System of Units (ST Units), Date of Calibration: 2 April 2024
4, This certificate was certified only for the instrument we calibrated.
&, This result of calibration was found accurate as shown on date and place of calibration only. /@
B, This standard does not epply 1o sterizers or demnfectors used for medical, dental, pharmeceutical, Calibrated by  mr.Jerawut Prapawuttipang Apprwed h‘v
7. Condition of Calibrated item | Good Scientist { Mr.Pheraphat Tuanjit }
ULIE Description | Setting program function sterlization @ STERILIZE/NORMAL ger, Division of Calibration L
Time of steriization 15 Minute At 121 °C Date.of 1zsue; 9 April 2024 ible for the Techni Team
8. Result of Calibration Without adjistment -
After adjustmant b Tha el “_" : e “’ - ik
This Certficate = ssued in accordance with the condiions of accreditation granted by the Thal Lasboralory Accreditation scheme
!q. l zo2d which has assassed the measurement capability of the bboratory and its traceability to recognized nationat standards and to the units
? of measurement realited &l the carrespanding natana standards [aboratory. This certificate may not be repraduced other than in full

eecept with the prior written approval of the National Food Institute
F-C5-013 Revison: 01 Date: 20-04-65 F-CS-009 Resisien: 01 Date: 20-04-65

a1 g, e,
\&i\c&_://’%’—_ \/ ; “i\:‘;’/’/ 4,

QEaWﬁF‘SSthJ.JWua]SIlﬂW'hJ'UDTﬂS = = 2 SESNSEUWTELIL uausdaamaua'!ﬂs =
AUELSM ISt EuUnEMsSgaMssUaTIN 1S ?qﬁﬁ\:;}@: n f I AUELEMSAEoUTEMsgEaaNNSsUS S ",‘ﬁ“*\:?
et nlisin s el T e TR AR e Ay S T T e " R
Calibration Report Calibration Report
Certificate No.: 2402281-001-01 Certificate No.: F402281-001-01
Equipment: Autoclave Equipment: Autnciave
Model:  CL-40L Serial No.:  BOB763 Model:  CL-40L Serial No.:  BO9763
Resolution: 0.1 “C IO No: UAE. MIC,0262563 Resoution; 0.1 °C  IDMNo: UAE MIC.026/2563
Manufacturer:  ALF Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 20f3 Date of Calibration: 2 April 2024 Poge 3 of3
Calibration point: 115.0 aahd 121.0 °C = .
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration result:
Enviranment Condition: Ambient Temperature { 25 + 1 ) 7°C Calibration | Tamperature | Relstive | Line Voltage
Relative Humidity {55 = 7 ) % Conditlon =] uenidity {%o)|  (Valt)
Line Voltage { 225 £ 5 ) voit Min M4 A6 720
Mex 255 62,1 230

Condition of this results of Calibration:

Tablel : Rep of
1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autodlave and calibration Meos Te re (“C) @ Sensor No.
pocording to W-TE-D18 based on BS 2646-1(2021) © far lization in Design, construction, safety Calibration Point (Sensor No.2 is REF) Uncertainty
A0t pertormimans Speticaton, "c) Stal.# 1 Std.# 2 (Ref) Std.# 3 +(°C)
= The temperature scale vsed was based on TT5 - 90 . 1150 115.28 11535 115,38 064
= Al data show below were final values and the initial data may be obtained upon request, 1210 121.28 121.36 12137 0.64
2. Reference Standard Instrument :
Instrument Model Serial No, | Certificate No.| Due Date Through Table 2 : Reporting of Characterization Result
FTempl40-2 RE4318 TE 66038301 B g 2024 “}Lﬂm" UUC* Setting uucr Reading Stability Uniformity |Overall Varistion
Digtal Thermometet with RTD [r—— S25601 TE G7003501 | 9 Novernber 2004 | MADGETECH INC {°c) Min (°C) | Max (°C) |Average(°C} MPa % €Y {°c) ")
{Gate Loape) - - 1150 1150 1151 1150 .08 013 013 0.8
HiTempl -2 525602 TE 670034-01 | 9 November 2024 | MADGETECH INC.
121.0 121.0 121.1 121.0 Q.12 0.17 0.10 033
3. This certificate is traceable to International System of Units (51 Units),
4. This certificate was certified only for the instrument we calibrated 1
5. This result of calibration was found accurate as shown on date and plece of calibration only. The quoted unceainty inclode * Stability * and * Loading effect { 20% of Unifarmity )
& This standard does not apply to sterilizers or disinfectors used for medical, dentad, pharmaceutical UUC* = Unit Under Calibration
7. Condition of Calibrated fem @ Good Stabiility = One-hall of the greatest i differanca of at any one sensars,
ULIC Description :  Setting program function sterlization | STERILIZE/NORMAL for at least half an hour after reaching steady state.
Time of sterlization 15 Minute At 115.0 aand 121.0 °C Uniformity = The maximurn difference of measured temparatures at any sensors and the measured

temperatire at the reference location which are observed at the same time,
Orverall Vanation = The difference of the maximum and mimimum megsered temperatures througout observation tme.

. Result of Calibration Witheut adjustment

After adjustment

The report encertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing
/ﬂ a level of confidence of apgroximately 35 %, /

F-C5-012 Revision: 01 Date: 70-04-55 F-C5-012 Revisor:; OF Debe: 20-04-8%
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Calibration Certificate Calibration Report

FeaMNESUITEILNE0SITaarmUILS NS %
o

AUEUSHSASOUUBMS B TANSSLEMTS %

Poundaton for incusirial Develapmers Maonal Food nstrute NSC.TISLTIS 17026
Food idismal | shoraiory Sendce Cerver CALIBRATION D081

Certificate No.: 2402419-001-01

Ce‘rtlﬁcalae No.; VIGO0 Equipment: Electronic Bsiance: Manufacturar:  DHALS
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Modek: PREDS Resolutian: 0001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Sorlal No.i 3675745 1D Mous LIAE MIC 0552565
Bangchack, Prakhanong, Bangkok 10260 Capacity: &2 g
Date of Calibration: 15 Al 2024 Page 2of3
s . ey . ity 8z
—— Ambient T £ 03 T ReheHumidite 57 B4 %
Place of Calibration: Room 301, UNTTED ANALYST AND ENGINEERING CONSULTANT (0., LTD.
= Condition of Equipment: Good Condton
Equipment: Electronic Balance 3 ity
Condition of This Results of Calibration:
1. Caliaraten Methad: NFT Method W-MA-DEL  In-House Method based on UKAS Lab 14 : 2005
Manufacturer: OHAUS e St
Reference Standard ~ Model SeriglNo.  Calibrated By  Certificate No. Due Date
Model: PX623 Stanciard Weight Class E2 1-500g 15882 TES MI3111828 28 Navember 2024
Instrument Model Serial No.  Callbrated By  Certificate No. Pue Date
Serial No.: C236754745 Therma-#ygra Meter B0B-HE HFLETH D13/23 Qualty Rebarm GRS 4 Marth 2005
3 This contification is traceabie to 51 UNIT
lD No.: U'“E'M(c‘nss":sss 4, s corihcate was condied anly far the instrument we calibrabed.
5. This result of calbration was found accurste ms shown an date and alece of calbreation only
. Calibration Results:
Order No.: 2402419 -
1. Repeatability of Reading:
Operation No.: 2402419-001 .
Mominal Valve [ g ) Staresrd Dvlabion of Reading (9)
19 April 2024 23 DS,
Date of Receipt: P 00 0.0010
Date of Calibration: 19 April 2024 2, Off-Center Error:

A mass of 00 g was placed and moved 1o various position on pan,

5 e balance racing gimained i given in the table.

Calibrated by  Mr.Pheraphat Tuanjit Approved by "~ l—"-@ O,-

Scientist { Miss. yaporn Jaenghkamkit ) ‘@- QGQ

Vice t, Dep, of L ¥ Services O D g 0] -
7 7 4
Date of Issue: 23 April 2024 Responsible for the Technical Management Team ‘.
O v
The inties are for 8 of 9550
q i -

This Cortificats i ssued = aceardance with the condiions of accredtation granted by the That Laboratary Accreditabion Scheme : 3 : : 2 i e Q\QW%‘L‘F
which has ssessed the messufement cagability of the laboratory and A traceabslity to recogrized naticnal Standards and to the g ¢ gyl g dit g dit o d]f g I g
ures of massurement realized at the corresponding national standards laboratery. This certificate may not be reproduced other 200000 | 200002 [ 20000t | 1ousse | po0000 | o000 o002

than in full exoapt with the priar written apgproval of the Netiona! Food Institute,

F-CS-4009 Revision! 03 Date: 20-M-E5 F-C5-012 fevision; 01 Date: 20-04-65

gEa \I“l'\SSI.JIA.TBUU'QBUSIJ_I.E)H”WI—TIJEHH"E %

AUEUEMSAEuURUE 1S SRS TNSEUS ™S £ 7’;‘\\\\?

Foundahon for irousimal Deveiopme s Marcral Food nstiute NSC-TISHTIS 17025
Food Indusiral Laboratory Service Cerver CALIBRATION DO81

Calibration Report

Certificate No.: 2402419-001-01
3 - Manufacturer:  OHALS
Model; FXS23 Resolution: 0001 g
Serial No.; CTE759795 0 N LIAE MIC D55/2565
Capacity: €20 g
Date of Calibration: 19 on! 2024 Page 3of 3
Calibration Results:  (Continued)
Calibration Range:  0-600g
Calibration Adjustment:  Interal Calibration
3. Departure from Nominal Value:

Noming Value Standard Vale fuurage Aoading Correction Uncergirty Coverage Factor
1 g |} -5 ] L9} g | i g ) L]

Uniosd 0.0000 2000 0000 00093 2.00
1 10000 1000 200 00003 2.00

5 5. 5.000 2,000 000093 200

10 10,00 10000 0000 000093 2.00

0 20,0000 20.000 a.000 0.00093 200
50 500000 50.001 -0.001 0.00093 200
100 100.0000 100,001 <0001 0.00084 200
200 200.0000 200.001 -0.00% o001l 2.00
0 300.0000 300.003 0.003 o.0u11 200
400 399.9999 400.003 -0.003 0.0012 200
K AYI0 500003 0.003 0.003 100
&0 5999955 500002 0002 0.0014 200

0.3 20LH

‘The reportad uncertsinty of meascrement was based on 3 staedand uncerainy multipled by'a Covarag factor &, providing
leved of confidence of apprarimatety 85 %.

R L Pa——

F-5-012 Rarvision: 0 Date: 20-04-65
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| Aldrin

Arsanic

| Barium
-BHC
f3 BHC
&-BHC
[ Y-BHC

Biochemical Oxyzen Demand
g

Cadrmium

Chemical Oxyeen Demand

Chlordane

Chromium

Color

Copper

Cyanide

o.p-00T

| 2] Digestion, Electrothermal Atomic Absorption

Liquid-Liquid Extraction, Gas Chromatographic Method™

| Liquid-Liquid Extraction, Gas Chromatoeraphic Method®

Liguid-Liquid Extraction, Gas Chromatographic Method®
1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestian, Inductively Coupled Plasma Method!™

Digestion, Inductively Coupled Plasma Method™
Liquid-Liguid Extraction, Gas Chromatographic Method”

Liguid-Liquid Extraction, Gas Chromatographic Method®

1) 5:Day BOD Test, Azide Modification Method'!
2) 5-Day BOD Test, Membrane Electrode Methad™
| 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®

1) Closed Reflux, Titrimetric Method®™

2) Closed Refluk, Colorimetric Method™

3} Open Reflux, Titrimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method”

1) Digestion, Direct Air-Acetylene Flame mMethod!™

Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method'™
ADM| Weighted-Crdinate Spectrophotometric Methad”!

1) Digestion, Nirect Air-Acetylene Flame Method™

2] Digestion, Elechiolhennal Atomie Absorption

iogcjjﬁimd é&ﬂﬂ-’fﬂﬁﬂgq ooy

1) Distilbertrore Setopmeteie 1sth

CUAMGL VAT GOMPANY LI kD

2} Flew Injection Analysis Method™

Liquid-Liguid Extraction, Gas Chromatographic Method'”

Snte)

17 4.4-DOD..

e
ddu dsuaiy F5hased
17 | 4.4-DDD Liquid-Liguid Extraction, Gas Chromatographic Method?!
18 |44-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | 44-00T Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liguid-Liguid Extraction, Gas Chromatographic Method®
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method™
22 | Endosulfan Il Liquic-Liguid Extraction, Gas Chromatographic Method™
: ; i3
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method
24 | Endrin LiquichLiquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method"
26 | Formaldehyde Distillation, Colorimetric Method™
27 | Free Chlorine 1) lodometric Method®
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method®™
: 121
29 | Heptachlor Epoxide Liquid-Liguid Extraction, Gas Chromatographic Method
30 | Hexavalent Chromium 1) Colorimetric Method™
2) Extraction, Direct Air-Acetylane Flame Method®
31 | Lead 1) Digestion, Direct Air-Acetylere Flame Method™
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 Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method®
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
35 | Nickel 1) Digestion, Direct Air-Acetylene Flarne Method™
2) Digestion, Electrothermal Atomic Absorption
36 | Oil & Grease 1} LWE@M;E?N@@:@ pﬁi ngmﬁw—
2) Soxhiet Extraction Method™
37 |pH Electrometric Method™

Sl

38 Phenols...
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38 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method®™

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

40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

41 | Temperature Laboratory and Field Methods®™

42 | Total Dissolved Solids Dried at 180 °C¥

43 | Total Kjeldahl Nitrogen Serni-Micro-Kieldahl Method™

44 | Total Suspended Saolids Dried from 103 to 105 °¢™

45 | Trivalent Chromium 1} Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation®
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method: Calculation®™

a6 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

ity $1uau 126 S1ms B

AU dnsuany FWiasem

1 | Acenaphthene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

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

3 | Aldrin 1) Liguid Liquid Extraction, Gas Chromatographic
Method?!
2) LiC]L.id}%Ui :}fﬁ%‘a@s Chromatographic/
Mass Ei:_ui_ubigric\h_i_gﬁ\_?__ﬂﬁj 0 \TRTR 6(5]534

4 | Anthracene 1) LiunM"Eﬂ%lﬁfH"ﬁs gromﬁog Qc
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

3!
5 Antimony...

10

11

12

13

14

15

16
17

18

Antimony

Arsenic

Atrazine

Barium

Benzla)anthracene

Benzene

Benzolb)fluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzolalpyrene

Benzolg h,ilperylene

Beryllium

Bis2-chloroethyl)ether

Bis(2-ethylhexylphthalate

'| Liquid-Liquid Extraction, Gas Chromatographic/

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method”
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Electrothermal Atormic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method"
1) Liquid-Liquid Extraction, Gas Chromatographic
Method®

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

Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

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

Mass Spectrometric Method®!

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Method®

2) Liquid-Liquid Extraction, Gas Chromatographic/
Ma o] 'wdm

Diggstibn, IfHuli yCupled Plasa MethodfSmW—]
qum’hm_dsmmﬁ?, Gas EMM&&HE] LR
Mad® SEEERSREtIC Nethoa™

Liquid-Liquid Fxtraction, Gas Chromatographic/

4t
gl

Mass Spectrometric Metho

19 Bromodichloromethane,..
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19 | Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
20 | Bromoform Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™
21 | Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
22 | Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Meathod™
25 | Carbon disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
27 | Chlordane 1) Liguid-Liquid Extraction, Gas Chromatographic
Method?!
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
28 | p-Chioroaniline Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method™
29 | Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
30 | Chlerodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
31 | Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
32 | 2-Chlorophenol Lieuid-l ieuid Fdraction, Gas Chromatographic/
Mass Specirametl L
33 | Chromium 1) Digettign,\Dife ene Flame Method sy
e A o O G TR PRIC1 D
Spectrmmueﬁhbdbuwﬁn "
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3) Digestion, inductively Coupled Plasma Method®

‘%m}l[

34 Chromium (111)...

34

35

36

37
38
39

41

a2

43

a4

a5

a6

47

Chromiurm (i)

Chromium (V1)

Chrysene

Cyanide
2,40
DooD

DDE

DT

Dibenz(a,hlanthracene

Di-n-butyl phthalate

1,2-Dichlarobenzene

1,3-Dichlercbenzene

1,4-Dichlorobenzene

3.3’ -Dichlorobenzidine

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-Liquid Extraction, Gas Chromatographic
Method®

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

Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic Method®™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method!

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Methad®

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

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

Pu@@ R atographic/
Mdss Spictromatn d® NG9
Purgesamd:TrapGas Chro mag g)a%)m EI

COMBULTAMT COMPANY LIMITED

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

3wl

43 1,1-Dichloroethane...
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48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

49 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®

51 | dis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method®

53 | 24-Dichlorophench Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ '

54 | 1,2-Dichlorepopane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method?

56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

57 | Dieldrin 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

58 | Diethyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

59 | 2,4-Dimethylphenol Liguid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™

60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromaiographic/
Mass Spectrometric Method™

61 | 24-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

62 | 2,6-Dinitrotoluene Liquid-Liguid Extraction, Gas Chromatographic/
Mass 5 thodtd)

63 | Di n Octyl phthalate Liquic-Ligdid, T raéro Ga..LC‘hromaloglaphl

i Mass SWTI\_QJIMI\ETﬁILD!“G'THI(‘:!f:‘I}: a }iu.i 9:
64 | Endosulfan

1) LiquickbiguiehE stmerahs 0B Chromatographlc

Method®™

2) Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method™ m{
S

65 Endrin...
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65 | Endrin 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 | Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
67 | Fluoranthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
68 | Fluorene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
69 | Heptachlor 1) Liquid-Liquid Extraction, Gas Chromatographic
Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
70 | Heptachlor epoxide 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!?
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
71 | Hexachlorobenzene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?!
72 | Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
73 | n-Hexane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
T4 | O-HCH 1) Liquid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid- L:qwd Extraction, Gas Chromatographic/
Method™
75. B-HU" _‘lGaS Chrcma‘cograpg% W
I.IM"*"I ﬂllﬂ.??l‘ AND ENGINEERIG El 1 Lu ]
2) LiguighlriuichftractionpGas Chromatotraphic/
Mass Spectromatric Method™ FN(»!
3‘ L4
76 Y-HCH...



adiu fsuniiy Tt
76 | y-HCH 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
77 | Hexachlorocyclopentadiens | Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method™
78 | Hexachloroethane Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
79 | Indenc(1,2,3-cdpyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
80 | Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
81 |Lead 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method®™
82 | Manganese 1) Dizestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
B3 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™
84 | Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
85 | Methoxychlor Liguid-Liquid Extraction, Gas Chromatographic Method™
86 | Methyl bromide | Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
87 | Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!
&R | 2-Methylphanol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
89 | 2-Methylnaphthalene qu@ Ws Chromatographic
Me'hddg] W, B
2) quuwhhqu&dﬂ[meﬁm”@a% ” %c)g% 0 Q
Mass Spectré‘r;'emp?\ﬂ“;twa:j ol
90 | Methyl tert-butyl ether

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

Sl
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91 | Naphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method"™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
95 | N-Nitrosodi-n-propylamine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
96 | Polychlorinated Biphenyls 1) Liquid-Liquid Extraction, Gas Chromatographic
- PCB 1016 Method™
-PCB 1221 2) Liguid-Liquid Extraction, Gas Chromatographic/
- PCB 1232 Mass Spectrometric Method™
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260 _
97 | Pentachlorophenol Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method®
98 | pH Electrometric Method™!
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatoeraphic
Methad™
2) Liquic-Liguid Fxtraction, Gas Chromatographic/
Wass Spectrometric Method™
100 | Phenal 1) Distillation, Chloroform Extraction Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
@
101 | Pyrene c‘ﬁ%h Gas Chromatograp

FUUIPNADI

NITED AN.RLYSI' AND EHOSUHEERING

2) Liguigkkinuidractionp Gas Chromatodraphic/

Mass Spectrometric Method®

91 Naphthalene..,

102 Selenium...
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102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!
105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
106 | Tetrachloroethylene Puree and Trap Gas Chromatosraphic/
Mass Spectrometric Method®!
107 | Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!
108 | |oxaphene 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPH (Cs - Cg) 1) Purge and Trap, Gas Chromatographic Method!%2"!
2) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method!®#!
110 | TPH (Cog - Cyg) Separatory Funnel Liquid-Liguid Extraction, Gas
Chromatoeraphic Method
111 | TPH (Cois — Gas) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method™#!
112 | 1,2 4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®!
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method™
115 | Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®
116 | 2,8,5-Trichlerophenol quuldIHli iG-5 wpract e hromatoaraphic/
_ Mass $pgctrol othe xthﬁﬂf] 2 AP
117 | 2,8.6-Trichlorophenol Liquid&&":;qm“ 2 Em;ggg’ghﬁnii{biraﬂdiaﬂ D3
Mass Spemtruptiemnemetin !
118 | 1,3,5-Trimethylbenzene

Furge and Trap Gas Chromatographic/
Mass Spectrometric Method®!

e

118 Vanadium...
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119 | Vanadium Digestion, Inductively Coupled Plasma Methad™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
123 | o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
124 | p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
125 | Xylene (Total) Puree and Trap Gas Chromatographic/
Mass Spectrometric Method®
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™!
BsufigaviaTaniilafldud S1uu 35 ems
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1 | Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!"#
2) Ultrasonic Extraction, Gas Chromatographic
Method®2!!
2 | Antimony Digestion, Inductively Coupled Plasma Method®
3 | Arsenic 1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorplion Spectrometric
Method!! 1
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methad"?
3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™ '
: oupled Plasma Me;tnod[s'm
4 | Barium i j2ek tnﬁ%ﬁ\ﬁ
Eddd=enmng
PLE'SGD]“' 'Bw_,f,agggmv LIMITED -
2) Digestion, Inductively Coupled Plasma Method™
3w

5 Beryllium...
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Beryllium

Cadmium

Chiordane

Chromium

Chrarmium (1)

Chromium (V1)

Cobalt

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method" 41

2) Digestion, Inductively Coupled Plasma Method®'?

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Methad™ '

2) Waste Extraction, Digestion, Inductively Coupled

Plasrna Method™

3) Digestion, Flame Atomic Absorption Spectrometric

Method!® %

4) Digestion, Inductively Coupled Plasma Method®!?

1) Waste Extraction, Separatory Funnel Liquid-Liguid

Extraction, Gas Chromatographic Method! 2!

2) Ultrasonic Extraction, Gas Chromatographic

Method!®211

1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometic Method™ 4

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!"#?

3) Digestion, Flame Atomic Absorption Spectrometric

Method[ﬁ,lsl

4) Digestion, Inductively Coupled Plasma Method®!?!

1) Waste Extraction, Digestion, Flame Atomic Absbrption

Spectrometric Method; Waste Extraction, Colorimetric

Method: Calculation!t®'21%

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method; Waste Extraction, Colorimetric Method;

Calculation™ 12191

3) Digestion, Flame Atomic Absorption Spectrometric

Method; Alkaline Digestion, Colarimetric Method;

Calculationat31l

4) Digestion, Inductively Coupled Plasma Method;

Alkaline Djgesti imetric Method;

Calcdlaio*¢>A \ =1 _

1) Wiste Bxtrbefion Colermet@ EHEIEN A )
VTR D ANAL YR T AND ENOINSS HING

2) Alkaline. BigestiannColorimetric Method™®

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™"*%

2) Digestion, Inductively Coupled Plasma Method®™

Savol
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15

17

18

19 °

Copper

24-0

31315

DDE

DDT

Dieldrin

Endrin

Heptachlor

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!' '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"*!?

3) Digestion, Flame Atomic Absorption Spectrometric
Method®'?

4) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Separatory Funnel Liquid-Ligquid
Extraction, Gas Chromatographic Method!™!

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method®2!

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method™"?!

2) Ultrasonic Extraction, Gas Chromatographic
Method‘s-m

1) Waste Fxtraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method""?"

2) Ultrasonic Extraction, Gas Chromatographic
Method!82!}

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methad™"?"

2) Ultrasonic Extraction, Gas Chromatographic
Method®?!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!*"*"

2) Ultrasonic Extraction, Gas Chromatographic
Method®#!!

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method™ ™"

2) Ultrasonic Extraction, Gas Chromatographic
Method®#

1) Waste Extraction, Separatory Funnel Liquid-Liquid
raphic Method™"*!

ﬁas ghron‘la‘tc:gvraphi&3
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12 Copper...

20 Lead...
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20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method*%
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! ™4
3) Digestion, Flame Atomic Absorption Spectrometric
Method™*!
4) Digestion, Inductively Coupled Plasma Method®™'%

21 Lindane 1) Waste Extract_iorl, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method!™"?!
2) Ultrasonic Extraction, Gas Chromatographic
Method®2!)

22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectiomelric Melhod™
2) Waste Extraction, Digestion, Inductively Coupled
Plasra Method!*#12
3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®™
4) Digestion, Inductively Coupled Plasma Method®*?
5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!™

23 | Methoxychlor 1} Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!"2!
2} Ultrasonic Extraction, Gas Chromatographic
Method®2!

24 | Molybderium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 12
2) Digestion, Inductively Coupled Plasma Method®®*#!

25 | Nickel 1) Waste Extraction, Digestion, Flame Atomic Absorption

Spectrometric Methad™"*¥
2} Waste Extraction, Digestion, Inductively Coupled

1,4, '_'.-:l
Atol Eﬁ!‘a rpiion Spectro
ity anTnghnes

MEthOd g-‘m B3 AMALTET AND THOWES TIMG

4) DigesfBM HAUINVES CoUpled Plasma Method?
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26 Polychlorinated Biphenyls...

26

Polychlorinated Biphenyls
- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260
- 2-Chlorebiphenyl
- 2,3-Dichlorobiphenyl
- 2,2, 5-Trichlorobiphenyl
- 2,4, 5-Trichlorabiphenyl
- 2,2'3,5 - Tetrachlorohiphenyl
- 2,2' 5 5-Tetrachlorobiphenyl
- 2,344 Tetrachlorobiphenyl
422.34,5-
Pentachlorobiphenyl
-2,2,455"
Pentachlorobiphenyl
-2,33.8' 6
Pentachlorobiphenyl
-2,2,344.5-
Hexachlorobiphenyl
-22,3455-
Hexachlorobiphenyl
-2,2,355,6-
Hexachlorobiphenyl
-2,2,44.55-
Hexachlorobipheryl
-22,33.445-
Heptachlorobiphanyl
-2,2'34,4'55"-
Heptachlorobiphenyl
-22'3445 6
Heptachlorobiphenyl
-22.34.556-
Heptachlorobiphenyl

- 223344556

Nonachlorobiphenyl

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method® "
2) Ultrasonic Extraction, Gas Chromatographic

Method[a-zz‘
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Pentachlorophenol

pH

Selenium

Silver

Thallium

Toxaphene

Trichloroethylene

Yanadium

1) Waste Extraction, Separatory Funnel Liguid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric

Method ™24

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®#!

Flectrometric Method?**!

1) Waste Extraction, Digestion, Hydride Generation/
tomic Absorption Spectrometric Method!:41?

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™ 2

3) Digestion, Hydride Generation/Atomic Absorption

Spectromelric Method™!®!

4) Digestion, Inductively Coupled Plasma Method ™

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method!t 12 -

2) Digestion, Inductively Coupled Plasma Methad 1%

1) Waste Extraction, Digestion, inductively Coupled

Plasma Method™*!2

2) Digestion, Inductively Coupled Plasma Method ™2

1) Waste Extraction, Separatory Funnel Liguid-Liquid

Extraction, Gas Chromatographic Method!" ™!

2) Ultrasonic Extraction, Gas Chromatographic

Method!®?"!

1) Waste Extraction, Purge and Trap, Gas

Chromatographic/Mass Spectrometric Method™%24

2) Waste Extraction, Equilibrium Headspace, Gas

Chromatoeraphic/Mass Spectrometric Method!#2%

3) Purge and Trap, Gas Chromatographic/

Mass Specliometric Method!12%

4) Equilibrium Headspace, Gas Chromatographic/

Mass Spectrometric Method®#!

1) Waste E iop, Inductively Coupled
Plasmp
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35 | Zinc 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!" '

7) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*12

3) Digestion, Flame Atomnic Absorption Spectrometric
Method®'¥

&) Digestion, Inductively Coupled Plasma Metho
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19U asuaie ATz
1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2 | Arsenic 1] Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad!®
2) Digestion, Inductively Coupled Plasma Method!!
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | o-BHC Liquid-Liguid Extraction, Gas Chromatographic Methad!™
5 | B-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
6 | &-8HC Liquid-Liquid Extraction, Gas Chromatographic Method™
7 | y-BHC Liquid-Liquid Extraction, Gas Chrematographic Method™
8 | Biochemical Oxygen Dernand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Etectrode Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!®
10 | Chemical Oxygen Demand 1) Closed Reflu, Titrimetric Method!®
2) Closed Refiux, Colorimetric Method™
3) Open Reflux, Titrimetric Method™!
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method'!
12 | Chramium 1} Digestion, Direct Air-Acetylene Flame Method™!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
13 | Color ADM| Weighted-Ordinate Spectrophotometric Method!™
14 | Copper 1) Digestion, Direct Air-Acetylene Flarme Method™
2) Digestion, Electrothermal Atomic Absorption
S bl Akt 7™
3) i, | vEy-Epupded Plasma Metmg™
15 | Cyanide 1) QistH s elarmeiis M4 ]gﬂﬁ o3

2) FRWINELESA RRatVsE Method™ <y winl

-
Fdu asuafin FFased

16 | o,p-DDT Liquid-Liguid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liguid-Liquid Extraction, Gas Chromatographic Methad™
18 |aa-D0E Liquid-Liquid Extraction, Gas Chromatographic Method™
19 |aa-poT Liquid-Liquid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liguid Extraction, Gas Chromatographic Method™
21 | Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic Methed!®!
22 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™!
23 | Endosulfan sulfate Liquid-Liguid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liguid-Liguid Extraction, Gas Chromatographic Method®
26 | Formaldehyde Distillation, Colarimetric Method™
27 | Free Chlorine 1) lodometric Method

2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liguid Extraction, Gas Chromatographic Method™®
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method™

2) Extraction, Direct Alr-Acetylene Flame Method'
31 | Lead 1) Digestion, Direct Alr-Acetylene Flame Method™

2) Digestion, Electrathermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric

Method™
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method'®
35 | Nickel

1) Bigeyts /Brreﬁ w; tylene Flame Methog?!
2) Didestioh, E&r:t al g.tomic Absorptigoi%_
seermaaERedT, G HHIDNADY

3) SPEBUIEN ST oupled Plasma Method[“]fﬂ}'}]

16 o,p-DOT...
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36 | Ol & Grease

37 [ pH
38 | Phenols

39 | Selenium

40 | Sulfide

41 | Temperature

42 | Total Dissolved Sclids
43 | Total Kjeldahl Nitrogen
44 | Total Suspended Solids

45 | Trivalent Chromium

1) Liquid-Liquid, Partition-Gravimetric Method'
2) Soxhlet Extraction Method'®
Electrometric Methad™

1) Distillation, Chloroform Extraction Method™

2) Distillation, Direct Photometric Method'™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method!®
1) ledometric Method™

2) Methylene Blue Method™

Laboratory and Field Methods™

Dried at 180 °C**!
Semi-Micro-Kjeldahl Method™
Dried at 103-105 %™

1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation'

2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!®
virldEy $uau 126 s1en13
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1 Acenaphthene

2 Acetone

3 ldrin

1) Liquid-Liguid Extraction, Gas Chromatographic
Method!™

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

Purge and Trap Gas Chromatographic/Mass

+ Ggs Chromatograﬂz
LWT AND ENOIHNEERING ﬁ ]Lu -l g ﬂ ﬂ B a
2) toupi AT BRI PRIERIBR, Gas Chromatosraphic/
Mass Spectrometric Method™ ) )

4 Anthracene...
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11

12

13

14

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(alanthracene

Benzenre

Benzolbifluoranthene

Benzolk)fluoranthene

Benzoic acid

Benzolalpyrene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!!

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

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atamic Absorption
Spectrametric Method™

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

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasrma Method™
1) Liquid-Liguid Extraction, Gas Chromatographic
Method'

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method'!

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

1} Liguid-Liguid Extraction, Gas Chrornatographic
Method!™

2) Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'

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

1) Liquid-Liquid Extraction, Gas Chrematographic
Method!

N

2) Ligyichl judd i 5 Chramatographg W
Mass mcg::%etét ﬁz—;:}é ‘ Oy
P
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16 | Benzolgh,perylene 1) Ligquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium Digestion, Inductively Coupled Plasma Method™

17 | Bis{Z-chloroethyllether Liguid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method

18 | Bis{2-ethylhexyl)phthalate Liguid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method®

19 | Bromadichloromethane Purge and Trap Gas Chromategraphic/Mass
Spectrometric Method!®!

20 | Bromofarm Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

21 | Butanol Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™

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

23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method!™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method™

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method!

25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™®

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

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

28 | p-Chioreaniline

29 | Chlorobenzene

=N
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Chlorodibromomethane

Chloroform

2-Chlorophenol

Chrornium

Chrormiurm (IIl)

Chromium (V1)

Chryseng

Cyanide
24D
boo

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 Method™

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

3) Digestion, Inductively Coupled Plasma Methad!™
1) Digestion, Direct Air-Acetylene Flame Methed;
Colorimetric Method; Calculation™

2) Digestion, Inductively Coupled Plasma Method
Colorimetric Method; Calculation™

1) Colorimetric Methad®

2) Extraction, Air-Acetylene Flame Method
1} Liquid-Liguid Extraction, Gas Chromatographic
Method'

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

Distillation, Colorimetric Method!?

£l

Liguid-Liquid Extraction, Gas Chromatographic Method!
1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™

2) Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method'™

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometnc Method™

ternGas Chromatoeraphic

e ,p;;,{,eaa*cwsram
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30 Chlorodibromomethane...

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

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

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

45 | 1,3-Dichlorobenzene Purge and Trap Gas Chramatographic/Mass
Spectrametric Method™

46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

47 | 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method!

48 | 1,1-Dichloroethare Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

43 | 1,2-Dichlorosthane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1,i-Dichlorcethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

51 | cis-1,2-Dichloroethylene Purege and Trap Gas Chromatographic/Mass
Spectrometric Method™

52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatosraphic/Mass
Spectrometric Methad™

53 | 2,8-Dichlorophenol Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

56 | 1,3-Dichloropropene Furge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

57 | Dieldrin 1) qu g term Gas Chromatoeraphic
Meth
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60

61

62

63

64

63

66

67

68

69

Diethyl phthalate
2,4-Dimethylphenol
2,4-Dinitrophenclt
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl phthalate

Endosulfan

Endrin

Fthylbenzene

Fluoranthene

Flugrene

Heptachlor

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!

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

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

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

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

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Method¥!

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

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

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

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

1) Liguid-Liguid Extraction, Gas Chromatographic
Method

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

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

58 Diethyl phthalate...
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74
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77
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Heptachlor epoxide

Hexachlarcbenzene
Hexachloro-1,3-butadiene
n-Hexane

a-HCH

B-HCH

-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indena(1,2,3-cd)pyrene
lsophorane

Lead

1) Liquid-Liguid Extraction, Gas Chromatographic

Method!®

2) Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method®

Liguid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method'¥

Furee and Trap Gas Chromatographic/Mass

Spectrometric Method!

Furge and Trag Gas Chromatoeraphic/Mass

Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic

Method!®

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic

Method!®

2) Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method!

1) Liquid-Liguid Extraction, Gas Chromatographic

Methad!™

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'™

Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method!™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'®

Ligquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™!

1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption

UNITED ANALYST AND Friries NG
COMBULTANT COMPANY Lt I ED
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82 Manganese...
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82 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

83 | Mercury Digestion, Cold-Vapor Atomic Abserption Spectrometric
Method!”

84 | Methanol Purge and Trap Gas Chromatographic/Mass
Spectrarmetric Method™

85 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™

86 | Methyl bromide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

88 | 2-Methylphenaol Liquid-Liquid Extraction, Gas Chramatographic/Mass
Spectrormetric Method™

89 | 2-Methylnaphthalene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method®
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™

920 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Methed™

91 | Naphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

92 | Mickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method!™®

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

94 | N-Nitrosediphenylamine L|ql1‘ )amcr: 1] Chromatagraphic/Mass

. pettibmetfic Methpd™

95 | N-Nitrosodi-n-propylarmine Liguigkiquid Sdrestion:Gas @Tr%%]@ﬁﬂag
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96 Polychlorinated Biphenyls..,
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96 | Polychlorinated Biphenyls 1) Liguid-Liguid Extraction, Gas Chromatographic
- PCB 1016 Method™
-PCB 1221 2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method!®
- PCB-1242
- PCB-1248
- PCB-1254
- PCB-1260
97 | Pentachlorophenol Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method
98 | pH Electrometric Method™
99 | Phenanthrene 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
100 | Phenot 1) Distillation, Chlorofarm Extraction Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®
102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad™
2) Digestion, Inductively Coupled Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Method™
104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®
105 | 1,1,2.2-Tetrachloroethane | Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/Mass
& Speftrorhetti el
107 | Toluene
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108 | Toxaphene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method!
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

109 | TPH (Cs- Cy) 1) Purge and Trap, Gas Chromatographic Method'*#!
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Methog! !4

110 | TPH (G- Cia) Separatory Funnel Liguid-Liguid Extraction, Gas
Chromatagraphic Method®#!!

111 | TPH (Cops— Cas) Separatory Funnel Liguid-Liquid Extraction, Gas
Chromatographic Method®?!

112 | 1,2,4-Trichlorabenzane 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-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

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

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

118 | Vanadium Digestian, Inductively Coupled Plasma Method™

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

121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

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

123 | o-Xylene = romatog pHm/Mass

CURSULTANT CONTPANT Lw[
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124 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Mettiod™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method'”
a1n7eudy (Ugesszung) Sy 25 518073
R Asuaiiv Aaszd
1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrma Method®!
3 | Cadmium 1) lsokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®™
2) Isokinetic Sampling, Digastion, Inductively Coupled
Plasma Method"
4 | Carbon Monoxide Instrurnental Analyzer Method™
5 | Chlerine Isokinetic Sampling, lon Chromatoeraphic Method'™
6 Chromium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampline, Digestion, Inductively Coupled
Plasma Method™
7 | Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
| Plasma Method®
8 | Copper 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method!™
9 Cresol
|ern g v e

COMSULTANT COMPANY LINITED

10 Dioxins/Furans...

ddu arsuaiy Wharei

10 | Dioxins/Furans lsokinetic Sampling®™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™

14 | Lead 1} Isokinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylena
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™

16 | Mercury lsokinetic Sampling, Digesticn, Cold-Vapor Atomic
Absarption Spectrometric Methad™

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method ™

18 | Opacity Ringelmann’s Method!"

19 | Oxides of Nitrozen 1) Absorption Sarmpling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™

20 | Selenium 1) Isakinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasra Mathod™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Methiod™!
2) Instrumental Analyzer Method™

22 | Sulfuric Acid lsokinetic Sampling, Barium-Thorin Titimetric Method™

23 | Total Suspended Particulate | lsokinetic Sampling, Gravimetric Method!™

24 | Vanadium Isol ion, Inductively Coupled
Plafrga Mefhoft \ = ]

25 | Xylene 1) BRaramebneaan e b de I IO

2) ABUEYERELSERBIRE, Bhs Chromatosraphic Method[é}f:'
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Aldrin

Antimany

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chromium

1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatoeraphic Method®*#

2) Ultrasonic Extraction, Gas Chromatoeraphic
Methodiw.ﬂ}

Digestion, Inductively Coupled Plasma Method"'

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Methodiz,&lsl

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®51%

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™%

4) Digestion, Inductively Coupled Plasma Method™™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®4'

2) Digestion, Inductively Coupled Plasma Method" !

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?1

2) Digestion, Inductively Coupled Plasma Method™™

1} Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?614

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog!“64%

3) Digestion, Flame Atomic Absorption Spectrometric
Method™

4) Digestion, Inductively Coupled Plasma Method™**

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method®%#!

2) Ultrasonic Extraction, Gas Chromatographic

Method! 10

1) Waste Extraction, Digestion, Flame Atomic Absarption
o9 (zaga)

;
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Chromium (1)

Chromium (V1)

Cobalt

Copper

240D
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3) Digestion, Flame Atomic Absorption Spectrometric
Method ™!

4) Digestion, Inductively Coupled Plasma Method'
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation®&!41¢

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method;
Calculation®51316]

3) Digestion, Flame Atomic Absorption Spectrametric
Method; Alkaline Digestion, Colarimetric Method;

[7.5.14,16]

7,13)

Calculation
4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,;
Caleulation!™138!

1) Waste Extraction, Colarimetric Metho
2) Alkaline Digestion, Colorimetric Method®'¥

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method &4

2) Digestion, Inductively Coupled Plasma Method™*

1} Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method26"

3} Digestion, Flame Atomic Absorption Spectrometric
Method[?.lﬂ]

4) Digastion, Inductively Coupled Plasma Method
1) Waste Extraction, Separatory Funnel Liquid-Liquic
Extraction, Gas Chromatographic Method %%

2) Ultrasonic Extraction, Gas Chromatosraphic
Methodiiﬂ_z‘i’[

1) Waste Extraction, Separatory Funnel Liguid-Liguid
hrématographic Method®%#2

di?.]ﬁ}

(7,131

Plagma, Mathody tio NF.;E!N‘; oL B LY ]q neod
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21

22

DDE

DoT

Dieldrin

Endrin

Heptachior

Lead

Lindzane

Mercury

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatographic Method!2#22

2) Ultrasonic Extraction, Gas Chromatoeraphic
Methnd““-223

1) Waste Extractian, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method

2} Ultrasonic Extraction, Gas Chromatoeraphic
Method“""‘*?]

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method? %!

2} Ultrasonic £xtraction, Gas Chromatographic
Methodlm.zﬂ

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?#%%

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method[]ﬂ.i‘z]

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatoeraphic Method%#

2) Ultrasonic Extraction, Gas Chromatoeraphic
Method!##

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method?61%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method51*

3) Digestion, Flame Atomic Absorption Spectrometric
Method!" 2!

4) Digestlon, Inductively Coupled Plasma Method! ™1
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method!®%22!

2) Ultrasonic Extraction, Gas Chromatographic
Method“om

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorptior OTRETR Method#17!
2
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3) Digestion, ...
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24

25

26

Methoxychlor

Molybdenum

Nickel

Pelychlorinated Biphenyls
-Araclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1256

- Arcclor 1260

- 2-Chlorchiphenyl

- 2,3-Dichlorobiphenyl

- 2,2 5-Trichlarobiphenyl

- 2,0, 5-Trichlorobiphenyl

- 2,2',3,5" Tetrachlorobiphenyl
- 2,25,5 Tetrachlorobiphenyl
- 2,3 4,4 Tetrachlorobiphenyl
-2,2.345-
Pentachlorobiphenyl

3} Digestion, Cold-Vapar Atomic Absorption
Spectrometric Methog™®

@) Digestion, Inductively Coupled Plasma Method™*¥

5) Thermzl Decomposition Amaleamation and Atomic
Absorption Spectrometric Method™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatosraphic Method®#

2) Ultrasonic Extraction, Gas Chromatographic

Method! %2

1) Waste Extraction, Digestion, Inductively Coupled
Blasma Mathod!%61%!

2) Digestion, Inductively Coupled Plasma Method™!¥

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method!>#1%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?51%

3) Digestion, Flame Atomic Absorption Spectrometric
Method! ™%

4) Digestion, Inductively Coupled Plasma Methad™ !

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatosraphic Method®®%#¥
2) Ultrasonic Extraction, Gas Chromatographic
Method! 1023 %.! T@'}

DT% G UUIPNADY

CONSULTANT COMPANY LiliTED
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29

-22455"-
Pentachlorobiphenyl
-2334.6-
Pentachlorobiphenyl
-22.3445-
Hexachlorobiphenyl
- 2,23,0,55-
Hexachlorobiphenyl
-2,2.35,5,6-
Hexachlorobiphenyl
-22.44.55-
Hexachlorebiphenyl
-22.3344 5
Heptachlorobiphenyl
- 2,2'3,4,85,5"
Heptachlorobiphanyl
-2,2'344' 5 6-
Heptachlorobiphenyl
-22'348.55,6-
Heptachlorobiphenyl
-22.35.4,4,55.6-

Nonachlorobiphenyl

Pentachlorophencl

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatoeraphic/Mass Spectrometric
Method®2

2) Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrometric Method"®%

Electrometric Method!®*

1) Waste Extraction, Digestion, Hydride
Generation/Atornic Absorption Spectrornetric
Method' 2620

2) Waste Extraction, Digestion, Inductively Coupled

Sy

3) bigeshod, Httride Geheratipn/Atomic AbsagF

SoememRReMeE A 1IHINNADY

4) BRYSSHANT SRUERHIRAT Coupted Plasma Method ™ Eayil

30 Silver...
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31

32

33

34

35

Silver

Thalliurm

Toxaphene

Trichloroethylene

Vanadium

Zing

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?4%]

2) Digestion, Inductively Coupled Plasma Method™**
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?41%

2) Digestion, Inductively Coupled Plasma Metho
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Methog?#%

2) Ultrasonic Extraction, Gas Chromatographic
Method!%24

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method?®'#%9

2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!?#*!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®'%

2) Digestioln, Inductively Coupled Plasma Methad! ™!

1) Waste Extraction, Digestion, Flarme Atomic Absorption
Spectrometric Method!>41%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method %64

3) Digestion, Flame Atomic Absorption Spectrometric
Method! "

4) Digestion, Inductively Coupled Plasma Method

d[?,l!d

[713]

ansuatiy

BFaed

™I

Acenaphthene

Acetone

1) Ultrasonic Extraction, Gas Chromatographic
Method!1%#
2} Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!®#

i (jropsat@eraphic/Mass
b Poodemiy ]
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benzl{a)anthracene

Benzene

Benzolb)fluoranthene

Benzolklflucranthene

Benzeic acid

Benzola)pyrene

1) Ultrasenic Extraction, Gas Chromatoeraphic
Merhod[i(&;??]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%2%!

1) Ultrasonic Extraction, Gas Chromatoeraphic
Methodllﬁ.zﬂf

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!%%!

Digestion, Inductively Coupled Plasma Method"*

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™'

2) Digestion, Inductively Coupled Plasma Method™?!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method*®#!

Digestion, Inductively Coupled Plasma Method!™™

1) Ultrasonic Extraction, Gas Chromatographic
Methogh 2!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!%#

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'##!

1) Ultrasonic Extraction, Gas Chromatographic
Method[m,ﬂ]

2} Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method''%29

1) Ultrasanic Extraction, Gas Chromatographic
Method! 4

2) Ultrasanic Extraction, Gas Chremateeraphic/Mass
Spectrometric Method!%2¢

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectremetric Methog!%#®

1) Ultrasonic Extraction, Gas Chromatographic

Spambamatis Mathod s ‘“

Memg‘”/‘ _\{[ = S M
2) Wfassn(c }-.Q‘a 6n-ﬁ-ps &romatographdﬂﬂa i
G
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15 Benzolg h,ijperylene...
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15 | Benzolg,h,llperylens 1} Ultrasonic Extraction, Gas Chromatographic
Methad! 14
2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!' %%

16 | Beryllium Digestion, Inductively Coupled Plasma Method ™

17 | Bis(2-chloroethylether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'®2

18 | Bis(Z-ethylhexyl)phthalate Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Method! %4

19 | Bromodichlaramethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! 2%

20 | Bromoform Purge and Trap, Gas Chrarmatographic/Mass
Spectrometric Method!'2%%

21 | Butanol Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method %71

22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/iass
Spectrometric Method! %%

23 | Cadmium 1) Digestion, Flame Atomic Absorption Spectrometric
Method"
2) Digestion, Inductively Coupled Plasma Method!™'!

24 | Carbazole Ultrasenic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!??!

25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!122”

26 | Carbon tetrachloride Purge and Trap, Gas Chromatogeraphic/Mass
Spectrometric Method!'*%"

27 | Chlordane 1) Ultrasonic Extraction, Gas Chromatographic
Method?®*?
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectiometric Method!P#

28 | p-Chloroaniline Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %26

29 | Chlorobenzene Purge tographic/Masso
SpectmEE MM IR EIANADY

30 | Chloredibremomethane Purge m Qvgmtpgraﬁhlc/Mass”

d[ 2.25]

Spectrometric Metho <yl

31 Chloreform...
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32

33

34

35
36

37
38
39

40

42

Chloraform

2-Chlorophenol

Chromium

Chromium (1)

Chramium (V1)

Chrysene

Cyanide
2,4-D
DOD

DDE

DoT

Dibenz(a hjanthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methog!'%%!

Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2€

1) Digestion, Flame Atomic Absorption Spectrometric
Method™4

2) Digestion, Inductively Coupled Plasma Method!" ™
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method:
Calculation!7#141¢)

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method:
Calculation!’ #1318l

Alkaline Digestion, Colorimetric Method!®'®

1) Ultrasonic Extraction, Gas Chromatographic
Methog!?24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"2!

Extraction, Distillation, Colorimetric Method?2%3%
Ultrasenic Extraction, Gas Chromatographic Method?”
1) Ultrasonic Extraction, Gas Chrornatographic
Method' %4

2) Ultrasonic Extraction, Gas Chromatosraphic/Mass
Spectrometric Methad!'%2¢!

1) Ultrasonic Extraction, Gas Chromatoeraphic
Method!t0:2

2) Ultrasonic Extraction, Gas Chromatograghic/Mass
Spectrometric Method 24

1) Ultrasonic Extraction, Gas Chromatographic
Method 841

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"?%!

el 11 411 0

Spectrometric Method'*# ET:«’“{\T\T-"J.

o, Gas Chromatograpgi; o AW

43 Di-n-butyl phthalate...
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43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %29

44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!' 22

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Methad''***

46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 2%

47 | 3,3"-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%

48 | 1,1-Dichlorgethane Purge and Trap, Gas Chromatographic/hass
Spectrometric Method™?*

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method" %2

50 | 1,1-Dichloroethylene Puree and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!?%”

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!?%%

52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatograghic/Mass
Spectrometric Methadh**!

53 | 2,a-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 0!

54 | 1.2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##7

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method?#”

56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##!

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Methog!02!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method''?#

58 | Diethyl phthalate Ultrd Chromatographic/Mass
Speq fethod ™ <

59 | 24-Dimethylphenol Ultrasorre Extraetion (B‘a?@hrﬂ %ﬁa}!@%@sﬂ d

A L[%}g]ur \\"‘J_

CONIULTANT
Spectrometric Method

60 2 4-Dinitrophenol...
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60 | 24-Dinitrophencl Ultrasonic Extraction, Gas Chromatoeraphic/Mass 71 | Hexachlorobenzene 1) Ultrasonic Extraction, Gas Chromatographic
Spectrometric Method!%2® Method!1022

61 | 24-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic/Mass 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2#! Spectrametric Method! 028

62 | 2,6-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic/Mass 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad%2 Spectrometric Method! 2

63 | Di-n-Octyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass 73 | n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*%2® Spectrometric Method! 2%

64 | Endosulfan 1) Ultrasonic Extraction, Gas Chromatographic 74 | OL-HCH 1) Ultrasonic Extraction, Gas Chromatographic
Methodl:oi?] Method[luﬂ]
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %] Spectrometric Method %%

65 | Endrin 1) Ultrasonic Extraction, Gas Chromatographic 75 | B-HCH 1) Ultrasonic Extraction, Gas Chromatographic
Method*92Z Methodt622
2) Ultrasonic Extraction, Gas Chromatographic/Mass 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%2! Spectrometric Methad %%

66 | Ethylbenzene Purge and Trap, Gas Chromatographic/Mass 76 | y-HCH 1) Ultrasonic Extraction, Gas Chromatographic
Spectrometric Method" %" Methodlio22

67 | Fluoranthene 1) Ultrasonic Extraction, Gas Chromatographic 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Method! %24 Spectrometric Method 2%
2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass T7 | Hexachlorocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!92¢ Spectrometric Method %%

68 | Fluorene 1) Ultrasonic Extraction, Gas Chromatographic 78 | Hexachloroethane Ultrasonic Extraction, Gas Chromatographic/Mass
Method! 924 Spectrometric Method! 1026
2) Ultrasonic Extraction, Gas Chromatographic/Mass 79 | Indena(l,2,3-cd)pyrene 1) Ultrasonic Extraction, Gas Chromatographic
Spectrometric Methode24 Method %4

69 | Heptachlor | 1} Ultrasonic Extraction, Gas Chromatographic 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Method19# Spectrometric Method! 0%
2) Ultrasonic Extraction, Gas Chromatographic/Mass B0 | lsophorone Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%* Spectrometric Method %%

70 | Heptachlor epoxide 1) Ultrasonic Extraction, Gas Chromatosraphic 81 | Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Method“”z} Method“'m]
2) Fr3spr Takf s Chrornatographic/Mass 2} Digesti ugtivelyCopipled Plasma Me 7,121
Speftéometfic fllethpdieeq = ‘,ﬂ} T 82 | Manganese 1) Digd S itbmic. Sﬁaﬁq«ﬁ%;% FiR

ssmramey WIRERIET Ve iz oot i iR
2) Digestion, Inductively Coupled Plasma Method "™ vl

71 Hexachlorobenzene.., 83 Mercury...
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91

92

23

94

95

Mercury

Methanot

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitresodiphenylamine

N-Nitrosodi-n-propylamine

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

2) Digestion, Inductively Coupled Plasma Method" %
3) Thermal Decomposition Amalgamation and Atoric
Absorption Spectrometric Method!®!

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Methad??

1) Ultrasonic Extraction, Gas Chromatographic
MethodllO.ZZ]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectraretric Methad!%28!

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Method!223

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

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog! %%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! %!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#2"

1) Ultrasonic Extraction, Gas Chromatographic
Method! %24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!! %26

1) Digestion, Flame Atomic Absorption Spectrometric
Method! 14!

2) Digestion, Inductively Coupled Plasma Method™!%
Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method! %%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

Ultra

Specirdss

UNITED ANALYST AND ENGRHTTRING q‘
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96 Polychlorinated Biphenyls..,
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96

Paolychlorinated Biphenyls
- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
-Aroclor 1248
- Aroclor 1254
- Aroclor 1260
Polychlorinated Biphenyls
- 2-Chlorobiphenyl
- 2,3-Dichlorobiphenyl
- 2,2 5-Trichlorabiphenyl
- 2,4 ,5-Trichlorobiphenyl
- 2,2'3,5-Tetrachlorobiphenyl
- 2,2\ 5,5 -Tetrachlorobiphenyl
- 2,3.4,4 - Tetrachlorobiphenyl
-2,2,34,5-
Pentachlorobiphenyl
-2,2,0,55-
Pentachlorobiphenyl
-2,334',6-
rentachlorobiphenyl
-22344 5-
Hexachlorobiphenyl
- 2,2,3,4,5,5-
Hexachlorobiphenyl
_22355 6
Hexachlorobiphenyl
-22.4,455-
Hexachlorobiphenyl
-22,33,045-
Heptachlorobiphenyl
- 22,344 5,5-
Heptachlorobiphenyl
-2,2.304 5.6
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic
MEthO’d[w'zs"

2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!#

Ultrasonic Extraction, Gas Chromatographic Met@d}‘ii‘f’
al s

?ulfé‘ﬁ §1gNAva

COMSULTANT COMPANY Lini (ED

-223455%6.
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-2,2,34'5,56-
Heptachlorobiphenyl
-2,2.334,4.55 6
Nanachlorobiphenyl
87 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %4
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Method!%*
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!02¢!
99 | Pherol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method??!
100 | Pyrene 1} Ultrasonic Extraction, Gas Chromatoeraphic
Method!!%2%
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!10:%]
101 | selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"#
2) Digestion, Inductively Caupled Plasma Method! 3!
102 | Sitver Digestion, Inductively Coupled Plasma Method! ™3
103 | Styrene Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method!#2%
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method 22
105 | Tetrachlorcethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 22"
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad!2#
107 | Texaphene Ultrasonic Extraction, Gas Chromatographic Method %%
108 | TPH (Cs-Ca) 1) Purge and Trap, Gas Chromatographic Methog! 22!
2) Purge and Trap, Gas Chromatographic/Mass
Spec :
109 | TPH (Co5:Cys) Ultra ;&a;l gﬁqf Wﬂw
110 | TPH (Carg-Css) ULtramﬁsﬁromatoigraphl@l\a%lthod”gm
111 | 1,2 4-Trichlorobenzens Purge and Trap, Gas Chromatographm/ Mass
Spectrometric Method 227 2 )

112 1,1,1-Trichloroethane...

#I9U frsuaie FEhATIE

112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!**

113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method %

114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™##

115 | 2,4,5-Trichlorophencl Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %€

116 | 2,8,6-Trichlorophenal Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method"®?%

117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

118 | Vanadium Digestion, Inductively Coupled Plasma Method™*

119 | Vinyl acetate Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method"#*%

120 | Vinyl chloride Purge and Trap, Gas Chromategraphic/Mass
Spectrametric Method!'27%

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#?%

124 | ¥ylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2%

125 | Zinc 1) Digestion, Flame Atomic Absarption Spectrometric
Method! ™1
2) Digestion, Inductively Coupled Plasma Method™"!
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3. sneafimnTsudandonuissslneg, glotinseidide. fuviediil o nYsvme:
\FouLTIRTSRI, 2547,
4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC: APHA, 2017.
5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources, 40 CFR 60. Appendix A, 2019,
6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997
7. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1995.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 30604, 1996
9. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste 3. Physical/Chermical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996,
10. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007,
11 United States Environmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003,
12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 5035A, 2000,
13, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2014,
14, United States Envirenmental Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods, Flame Atomic Absorption Spectrophotometry. SW-846
Methed 70008, 2007.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. ArsmiW Gaseous Hydride). SW-846
| e %w\,«--""
Method 701, 1992. 2 of A=, )
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16. United States...
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16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992,

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vaper
Technigue)., SW-846 Method T470A, 1994

18. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technigue). SW-846 Method 74718, 1998.

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

20. United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methads. Selenium (Atomic Absorption, Borohydride
Reduction}, SW-846 Method 7742, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method B8015D, 2003.

22, United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/t hemical Methods. Oreanochlorine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007,

73, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlerinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007,

24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Pelynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980.

25. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 82600, 2018,

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry, SW-846 Method 8270, 2018,

27. United States Environmental Protgct ngy.\le thods for Evaluation Solid
Waste Physical/Chemical Methods. Ch Lorinamzﬁﬁfi t .‘
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