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AUNIEAIN
AU (Turbidity) Luily laiiu & Nephelometry
dUsng) (Apparent color) unanfunlauean Ly @@ | Spectrophotometric-single-wavelength,
visual comparison method
Anudunsanazas (pH) - o.¢ - =& | Electrometric method
Fruiadivialy
vesudeazanetiianun Tadnusednsg lailfiu €oo | TDS dried at e=o M LwALTE,
(Total dissolved solids) Gravimetric, Electrometric method
AUNTZH (Hardness) fadnusedng 14llAiu moo | EDTA titrimetric
(as CaCOs)
Fawn (Sulfate) HadnTurodng l4lAiu b&o | Turbidimetry, ion chromatography
Aaalsa (Chloride) HadnTurodng l4lfiu b&o | Argentometry, ion chromatography
lumsn (Nitrate) Hadniurodng laliu o | Cadmium reduction, ion chromatography,
(as NO3) spectrophotometry
Tulss9 (Nitrite) Hadniurodng A o Cadmium reduction, ion chromatography,
(as NOy) spectrophotometry
waoalsn (Fluoride) Haan3usoans lilAu 0.9 | fon chromatography, SPADNS colorimetric
method, ion-selective electrode
auall (avigwiin)
wan (Iron) Haan3usnoans lilAU o.n | AAS (flame), ICP, spectrophotometry
wusna (Manganese) Haan3usnoans lilAU o.n | AAS (flame), ICP, spectrophotometry
noakag (Copper) Hadnusedng Lilfu @ AAS (flame), ICP, spectrophotometry
fangd (Zinc) Haan3usnoans TaitAY o AAS (flame), ICP, spectrophotometry
Fruadl Tanzuindiduie)
nei (Lead) Haan3usnoans lailAU o0.0@ | AAS (graphite furnace), ICP
Ipslessan (Total chromium) Hadnusedng 14ilAU o.o& | AAS (graphite furnace), ICP
uAALEs (Cadmium) HadnTurodng 14ilAY o.oom | AAS (graphite furnace), ICP
a3y (Arsenic) Haan3usnoans 13l c.o@ | AAS (vapor generation technique),
ICP, graphite furnace
Usen (Mercury) Hadniurodng 14ilAU 0.00@ | AAS (vapor generation technique), ICP,
Automatic direct mercury analyzer
AUTANIN
IAanesULUATILTE 79 @oo AAANT Taiwy Presence-Absence Test
(Total coliforms bacteria) | W1MdU Mo eoo Tedans | WpsNI @.0 | MPN method
dlala (Escherichia coli) $10 @oo NARANT Tainu Presence-Absence Test
WP U Mo eco Naaans | Hesnil @@ | MPN method
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'{ % National Institute of Metrology (Thailand)

F ' Ministry of Higher Education, Science, Research and Innovation
NiMT

Certificate of Calibration

Certificate No. : MW-0073-22
Issued by : Flow and Volume of Liquid Laboratory

Mechanical Metrology Department
Page 1 of 3 pages

MEASUREMENT ITEM : TSP&PM10 Calibrator

MANUFACTURER : Tisch Environmental, Inc.
MODEL/TYPE : TE-5028

SE-RIAL NUMBER : 3945

CUSTOMER : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110 Thailand

MEASUREMENT DATE : October 4, 2022

The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date: Approved by: Performed by:

MEC7903-01/22 October 7, 2022 /&H %}1

( Wirun Laopornpichayanuwat ) (Terdsak Neadkratoke )

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Qfﬁce, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659



us National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0073-22 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows :

Temperature :23.0+£2.0 e
Relative Humidity : 55%15 %RH

Calibration Condition:

Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are
22.9°C and 56 %RH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Model DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline.

TABULATION OF RESULTS:

The tables on the next page give the measured values.

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverage factor k£ = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in

Measurement (GUM 1995 with minor corrections)”. The value of the measurand lies within the
assigned range of values with a probability of 95 %.

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards, and
to the realization of the International System of Units (SI).
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NIMT

Continuation of Certificate of Calibration Number

National Institute of Metrology (Thailand)

MW-0073-22

Page 3 of 3 pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Gas Meter

standard. The Humid air was used as a medium in the system. The standard conditions are 25°C
(298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1. The results of Q actual calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]} Ap_Meter | Ap _Orificd Y Actual Flow [Q,]
m’/min |  mmig °@ &C nllmHg inH,0 m’/min

1 0.697 754.696 22.88 22.67 74.612 1.074 0.649 0.628
2 0.911 754.573 23.01 22.76 46.463 2.013 0.889 0.855
3 0.997 754.499 23.00 22.89 21.430 2.608 1.012 0.969
4 1.068 754.506 22.96 22.95 15.542 3.049 1.094 1.046
5 1.169 754.510 22.96 22.92 15.371 3.642 1.195 1.146

Slope (m ): 1.06036

Intercept (b ): -0.01694

Correlation coefficient (): 0.99986

Uncertainty (k=2): 0.015 m°/min

Table 2. The results of Q standard calibration data
Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]| Ap Meter | Ap _Orified Y Standard Flow [Q 4]
m’/min mmHg °C °C mmHg inH,0 m’*/min

1 0.697 754.696 22.88 22.67 74.612 1.074 1.036 0.628
2 0911 754.573 23.01 22.76 46.463 2.013 1.418 0.855
8) 0.997 754.499 23.00 22.89 21.430 2.608 1.615 0.968
4 1.068 754.506 22.96 22.95 15.542 3.049 1.746 1.045
5 [.169 754.510 22.96 22.92 15.371 3.642 1.908 1.145

Slope (m ): 1.69297

Intercept (b ): -0.02707

Correlation coefficient (+): 0.99986

Uncertainty (k=2): 0.016 m’/min

End of Certificate of Calibration
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Analyzer Performance Test

Calibrated Date: 7 January 2021

Instruments Information

Analyzer Type: CO Analyzer
Model: 48C

Manufacturer Thermo Environmental
S/N: 48C-0604815184

Calibration System

Calibrator Unit

Standard Gas

S/N: 705

Dilutor Model Dasibi Model 5008

ZERO AIR Genearator API MODEL 701

NO Conc 45.2 PPM
SO2 Conc 44.9 PPM
CO Conc 4,490 PPM

SIN: 1924 Expire Date: 6 Jun. 2022
Environment: Temperature_ 255 °C Humidity:__ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.1 0.1 45.0 44.3 -1.6
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/ 44.3

40 —
2 /
& 30
; // ~————t— Before
% 20 ~==4m-=- After
g /
® 10

0.0
0801 45
Reference (PPM)
o=,
Calibrate By : i

Mr. PASAGORN SAMOL
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 8 January 2021
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-77282-385

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator APl Model 701
S/N: 1924

NO Conc 46.05 PPM
SO2 Conc 46.01 PPM
CO Conc 4,487 PPM

Expire Date: 7 Jan. 2022

Environment: Temperature__25.5 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

150
100 /

50 fo:t
0 l/

0.090

NO Reference Value (ppb)

400.0

S
Joers e

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.7 400.0 -1.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

0 303.7

(o) 400 400.0

9

5 350 _/

S 300

% 250 // After

[

= 200 / -—-m-- Before

<
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Analyzer Performance Test

Calibrated Date: 5 January 2021

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N: 43C-0433509449

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 45.2 PPM
SIN: 705 SO2 Conc 44.9 PPM
ZERO AIR Genearator APl MODEL 701 CO Conc 4,490 PPM
S/N: 1924 Expire Date: 4 Jun. 2022
Environment: Temperature_ 255 °C Humidity:_51  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.6 -1.6
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

500 +
450
400
350
300 ===

250

200 // e Atr
150

100 "

50 101 _—
0 l/

o 00 400
Reference (PPB)

Reading (PPB)

S,
nwf.{-"‘?‘ o
Calibrate By :
Mr.PASAGORN SAMOL
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Analyzer Performance Test

Calibrated Date: 23 September 2022
Instruments Information

Analyzer Type: CH4-NMHC-THC Analyzer Manufacturer HORIBA
Model: APHA-360CE SIN: 423740300209

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Mrteane 180 PPM
S/N: 705 Propane 181 PPM
ZERO AIR Genearator API Model 701 Cylinder AAL5888
S/N: 1924 Expire Date: 24 May, 2027
Environment: Temperature__ 25 _°C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(PPM) (PPM) (PPM) (PPM) (PPM) Drift%
NH4 0.1 0.0 0.1 17.8 18.0 -1.3
NMHC 0.1 0.0 0.1 17.7 18.0 -1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(PPM) (PPM) (PPM) (PPM) (PPM) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 17.8
[5) 18 A 18.0
= 16 -
g 4 ~
% 12 // —— At
% 10
N ==l -=-- Before
> 8
£ 6
4
2 0.1
0
0.000 18.0
THC Reference Value (ppb)

KR —

Calibrate By : Mr. Pasagorn Samol



ATISTR CALTBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0739 MTC No. EEL. BP. 104/0865

CALIBRATION CERTIFICATE

Submitted by  : TNP ENVIRONMENT CO., LTD.
Address : 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Tong, Nonthaburi 11110.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator - Temperature :(23+3)°C
Manufacturer : KEPLER Relative Humidity : (50 +15) %

Model : KSM-42C Ambient Pressure  : (101.325 £ 1.500) kPa
Serial No. : 160100568

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

[\

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 30 Aug. 2022
Date of Calibration  : 2 Sep. 2022 1/3

pt?

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0739

MTC No. EEL. BP. 104/0865

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer4180 94.12 0.12 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer4180 970.8 -29.2 +1.5 +2.0%
3. Total distortion
Standard Microphone | Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer4180 1.18 +0.50 +4.0%

Date of Calibration

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

2 Sep. 2022
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

Office/Laboratory

Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025

A-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0739 MTC No. EEL. BP. 104/0865
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20iPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.12 0.12 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 966.7 -33.3 +3]ES +2.0%

3. Total Distortion

Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.22 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :
/Vt /Vv’#j%?/ Y
N - : . e e
(Mr.Nuttapong Niljrusvanit) )3
Director
cllofhe SRS
Electrical and Electronic Standards Laboratory
Date of Calibration : 2 Sep. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 1 5 8ep. 2022 Ref : 2011265083003876001 3/3

End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4
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Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
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Certificate of Calibration

Certificate Number . SPR22070283-3 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name : Sound Level Meter
Manufacturer . Scarlet Tech
Model : ST-25D
Serial Number : 10340945
ID. Number © TNP-F-S25
Environmental Conditions
Ambient Temperature ANDSR CEERY °C Received Date : 18 Jul 2022
Relative Humidity : 50% t15% Calibration Date T 21Jul 2022
Location of Calibration : In-Lab Recommend Due Date 121 Jul 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue 122 Jul 2022

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

G 0222-€6T (299) :[8L ( puejieyl ) 02Tel lueypunyled duen(3uoly ISBUOM T 0OW 62/69

consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by : @”'/

Calibration Officer ( Mr.Worapong Sinthusopa )

=

=]
i

=

~

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number : SPR22070283-3

Reference Standards
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Calibration Report
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Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Certificate No. : SPR22070283-3 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 1 94 1 0.1 0.1 0.15
114 114.1 1141 0.1 0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow )
94 94.1 94 1 0.1 0.1 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR22070283-4 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

=
v

11110
Equipment Name : Sound Level Meter
Manufacturer : Scarlet Tech
Model 1 ST-25D
Serial Number 110340943
ID. Number : TNP-F-S26
Environmental Conditions
Ambient Temperature R CERhS °C Received Date © 18 Jul 2022
Relative Humidity C50% T15% Calibration Date : 21 Jul 2022
Location of Calibration : In-Lab Recommend Due Date v 21Jul 2023
Calibration Procedure : SP-CPE-04-01 Date of Issue v 22 Jul 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by : Q’Y'/

ANS! National Accreditation Board

ACCREDITED

A S 50 5C 7025}

rrfy o CALIBRATION AND
LU DIMENSIONAL MEASUREMENT
A

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR22070283-4 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Certificate No. : SPR22070283-4 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
 Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
g4 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 .1 94 1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 A 94 1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

— End of Certificate —

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

SP-FM-04-15 REV.0
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LS Certificate of Calibration

Certificate Number : SPR23030201-1 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Mo00.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name : Vibration Meter
Manufacturer  Instantel
Model | . 721A3301/721A2601
Serial Number © UM15019/UM14102
ID. Number © TNP-F-V02
Environmental Conditions
Ambient Temperature e skEEe 3 °C Received Date : 13 Mar 2023
Relative Humidity . 50% T15% Calibration Date : 20 Mar 2023
Location of Calibration : In-Lab Recommend Due Date : 20 Mar 2024
Calibration Procedure : In-House Method Date of Issue : 21 Mar 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shalt not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Munin Khumpum Approved by %ﬂ‘/

| —

Calibration Officer ( Mr.Nirut Loha)

Authorized Signatory

SP-FM-04-15 rev.0



é’? METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

a Calibration Report

Certificate Number : SPR23030201-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Vibration Calibrator VC-02 2007014 AV-0050-20 10 Dec 2023
Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.
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é‘? METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

E A E

I Result of Calibrati
esuit o alipration
(o)}
e}
%)
“_O_ Certificate No. :  SPR23030201-1 Page : 3 0of 3
S
(]
= Results of Calibration : (*) Without ( ) After Adjustment
= Velocity Performance Test Unit © mm/sp
q%- Frequency Uncertainty
z: (Hz ) STD Reading UUC. Reading Error (+)
i
- 80.0 1.002 1.036 0.034 0.012
@ 80.0 2.003 2.034 0.031 0.023
gc)j 80.0 3.002 3.049 0.047 0.035
§ 80.0 4.004 4.058 0.054 0.046
é 80.0 5.005 5.076 0.071 0.058
=
o, 80.0 6.002 6.088 0.086 0.069
o
g 80.0 7.003 7.124 0.121 0.081
: 80.0 8.001 8.231 0.230 0.092
=
o 80.0 9.003 9.342 0.339 0.10
%3]
. 80.0 10.005 10.445 0.440 0.12
o
i Note:
% The result of calibration was found accurate as show on date and place of calibration only.
: This Certificate is not certified for any commercial transaction.
0 Measurement Uncertainty
o The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
?) the standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%
@ — End of Certificate -
=
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.
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2. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

3, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides by GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.
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2 TPH (Csg-Cas) Ultrasonic Extraction, Gas Chromatographic Method®*!
"l v -

1. APHA, AWWA, WEF, Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.
2. United States Environmental Protection Agency.Test Methods for Evaluation
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3. United States Environmental Protection Agency. Test Methods for Evaluation .
Solid Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004. o

4. United States Environmental Protection Agency.Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas

Chromatography. SW-846 Method 8082A, 2007.
5. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.
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0 ﬁlnﬂ‘uua’: 519RYLUNYI. 25 UNIIAN 2549. \duf 123 aufiey 119,
2 United States Environmental Protection Agency. Test Methods for Evalution Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.
3. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994.
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method""
2) Digestion, Inductively Coupled Plasma Method'"
3 Barium Digestion, Inductively Coupled Plasma Method'""
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'™
5 B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method""
6 O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method'"
7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method'"
Demand 2) 5-Day BOD Test, Membrane Electrode Method""
9 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method"”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™"
3) Digestion, Inductively Coupled Plasma Method"
10 | Chemical Oxygen Demand | 1) Closed Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method™"
3) Open Reflux, Titrimetric Method'~
11 | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method"”
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method"”
2) Digestion, Eleftrg
Spectrometric ¥
) ston, e SR el O
13 | Color ADMI Weighted-Ordinate Spectrophotometric Methodm
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14 | Copper 1) Digestion, Direct Air-Acetylene Flame Method[41

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method' "

3) Digestion, Inductively Coupled Plasma Method'”
15 | Cyanide 1) Distillation, Colorimetric Methodm

2) Distillation, lon-Selective Electrode Method""
16 | DDD Liquid-Liquid Extraction, Gas Chromatographic Method'"
17 | DDE Liquid-Liquid Extraction, Gas Chromatographic Method'"
18 | DDT Liquid-Liquid Extraction, Gas Chromatographic Method""
19 | o,p-DDD Liquid-Liquid Extraction, Gas Chromatographic Methodm
20 | o,p-DDE Liquid-Liquid Extraction, Gas Chromatographic Method'"
21 | o,p-DDT Liquid-Liquid Extraction, Gas Chromatographic Method'™
22 | p,p-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | p,p'-DDE Liquid-Liquid Extraction, Gas Chromatographic Method"”
24 | p,p-DOT Liquid-Liquid Extraction, Gas Chromatographic Method""
25 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method""
26 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method'"
27 | Endosulfan II Liquid-Liquid Extraction, Gas Chromatographic Method'”
28 | Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method'”
29 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method'""
31 | Endrin Ketone Liquid-Liquid Extraction, Gas Chromatographic Method[d}
32 | Formaldehyde Distillation, Colorimetric Method"™
33 | Free Chlorine lodometric Method"”
34 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™”
35 | Heptachlor Epoxide medﬁ radfion, ChromaW
36 | Hexavalent Chromium Filt oTo[err“c cf% MUY ] "}tﬂ 03

UNITET w,uw YST AR

Flltration Extraction; Direct Alr—AcetyLene FLame
Method"”
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37 | Lead 1) Digestion, Direct Air-Acetylene Flame Methodw
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[q]
3) Digestion, Inductively Coupled Plasma Method"
38 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method'"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"
3) Digestion, Inductively Coupled Plasma Methodm
39 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method[ﬂ]
40 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method""
41 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method"”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'"
3) Digestion, Inductively Coupled Plasma Method'"
42 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method"
2) Soxhlet Extraction Method""
43 | pH Electrometric Method'"
44 | Phenols 1) Distillation, Chloroform Extraction Method'""
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
45 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodm
2) Digestion, Inductively Coupled Plasma Method' "
46 | sulfide 7nS Precipitation, lodometric Method"
47 | Temperature Laboratory and Field Methodsw
48 | Total Dissolved Solids Dried at 180 °C'} \ ] A %"‘
49 | Total Kjeldahl Nitrogen Digestion, Dishlﬁ i __,:_[itrtme_t_'c_fﬁ/l______'fho%g}.% (147 o "}ﬁl
50 | Total Suspended Solids | Dried at 103-1‘;@3?3(:[4"![ | o e
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52

Trivalent Chromium

Zinc

1) Digestion, Direct Air-Acetylene Flame Method;

Filtration, Colorimetric Method; Calcutationm]

2) Digestion, Inductively Coupled Plasma Method,

Filtration, Colorimetric Method; Calcutationm
1) Digestion, Direct Air-Acetylene Flame Me’chod[ﬂ:l

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method'"

3) Digestion, Inductively Coupled Plasma Method"”
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

1) Liquid-Liquid Extraction, Gas Chromatographic

Method'"

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method""

1) Liquid-Liquid Extraction, Gas Chromatographic

Method'"

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrbmetric Method"”

1) Liquid-Liquid Extraction, Gas Chromatographic

Method'"

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

Digestion, Inductively Coupled Plasma Method "

Digestion, Hydride Generation/Atomic Absorption

Spectrofne m
W"
Liquid-Liqg raction omgtographic/

Digestion, Inductwe]{y Coupted Plasma Method

ol
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Benz(a)anthracene

Benzene

Benzol(b)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzo(g,h,i)perylene

Beryllium
Bis(2-chloroethylether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'"

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method""

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"”

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method[q]

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

1) Liquid-Liquid Extraction, Gas Chromatographic
Method[q]

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodw

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm]

Digestion, Inductively Coupled Plasma Method"”
Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Methodm L
Liquid-ti M Ho hi?; W
Mass S peMet ' o

Ui r AJ\F‘I NG T;":iag-!@ f‘}f\]

Purge angdl. 1rap Gas thrqma‘ppgraphm/
Mass Spectrometi{c Met’wod
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20 Bromoform Purge and Trap Gas Chromatographic /
Mass Spectrometric Method[d']

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, Inductively Coupled Plasma Method"™
3) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'"

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrométric Methodm

25 Carbon disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[al

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

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

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

29 | Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodw

30 Chlorodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”

31 | Chloroform Purge and Trap Gas Chromatographic/
Mass Sp ' bd rne——

32 | 2-Chlorophenol Liquid-Liqutd as Chroma

raphic/ ¥ |
Mass Spefr ?\ﬁ%ﬂémﬁﬁ" irinG f:iofia?? ﬁ % 117! ? 3
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(Wil dwsana’la)

gemnsningmnmsguBnsiansinnaniuady

33 Chromium...

uazvelivuisalfudnm




#15uaNY

aca
A5ATIEN

34

35

36

37
38

39

40

41

Chromium

Chromium (1ll)

Chromium (VI)

Chrysene

Cyanide
2,4-D

DDD

DDE

OOT

1) Digestion, Direct Air-Acetylene Flame Method

2) Digestion, Inductively Coupled Plasma Method'™

3) Digestion, Electrothermal Atomic Absorption
Spectrometric Method""
1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculationm

2) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculationm
1) Filtration, Colorimetric Methodm
2) Filtration, Extraction, Direct Air-Acetylene Flame
Method' "
1) Liguid-Liquid Extraction, Gas Chromatographic
Method'"
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method "
Distillation and Colorimetric Method""
Liquid-Liquid Extraction, Gas Chromatographic
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 Chromatographlc/
Mass Spectrometnc Method""
1) Liquid L radioy, E]Chromat

Method = ﬁ-é—i-_ - Qﬁ"’ “

UNITED ANALYST AND ENGINEERING

2) Liquid-tiguich Extrantiony Gas @hromatographlc/
Mass Spe&romeij(ic Method
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42 | Dibenz(a,h)anthracene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'"

43 Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method""

a4 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”

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

a6 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method' "

47 | 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method""

48 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'""

a9 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"

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

51 cis-1,2-Dichloroethylene | Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[ql

52 | trans-1,2-Dichloroethylene | Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodw

53 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method""

54 | 1,2-Dichloropropane 3 grapw

e n— b d
echomenfc Bethod 1 HUIYNA 0
55 1,3-Dichloropropane Purge archTreprGas@hromataeraphic/

Mass Spec{\rometri(; Method'

A
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59

60

61

62

63

64

65

66

1,3-Dichloropropene

Dieldrin

Diethyl phthalate
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method "

1) Liquid-Liquid Extraction, Gas Chromatographic
Method"”

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[a]

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[ql

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[q]

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[q]

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'"

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

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

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

Purge and Trap Gas Chromatographic/

s Sﬂ Empficidfes” WW
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Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

o-HCH

B-HCH

1) Liquid-Liquid Extraction, Gas Chromatographic
Method{ql

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""

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 Chromatographic/
Mass Spectrometric I‘\Ae‘thodb11

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

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'""

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'”

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

1) Liquid-Liqui ctidn, rom

Method"” T gruIgn

TED AMALYST AN ENGINEE RN

2) Liquid- qumd Extraction;’ Gas Chromatograph|c/
Mass Spectrccu\metrlc Dnethod

Y
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78

79

80

81

82

83

84

85

Y-HCH

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

Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatographic/

Hexachloroethane

Indeno(1,2,3-cd)pyrene

lsophorone

Lead

Manganese

Mercury

Methanol

Methoxychlor

Mass Spectrometric Method"

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

1) Liquid-Liguid Extraction, Gas Chromatographic
Method

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

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

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

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

Digestion,Celd-Vapor Atomic Absorption
Spectrometric Method™

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method!”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method”

2) LiquidiLi a ti romatograpmc/
Mass Sp |c m s

\ﬁ
‘1":' AND ENGINEERING i 6 g t&}
;‘t\l‘ll COMBANY LIMITED
(u'mmmmi dnsanaila) 86 Methyl bromide...
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Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnapthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Polychlorinated Biphenyls
-Aroclor 1016

-Aroclor 1221
-Aroclor 1242

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'"

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

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

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'"

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodw

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"”

1) Liquid-Liquid Extraction, Gas Chromatographic
Method'"

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

1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Inductively Coupled Plasma Method"
3) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[q]

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method'"

f!d-! W@ Chromatosraghv:
Meth

N

Lqud-LJund Exffactlon,'Gas Chromatogra'f:!h:c/
Mass Spect{omet?c Method

o[l

(usingayd dnvanaila)
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-Aroclor 1248
-Aroclor 1254
-Aroclor 1260
97 | Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methodw
98 pH Electrometric Methodm
99 | Phenanthrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method"" |
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[ql
100 | Phenol 1) Distillation, Chloroform Extraction Method[ﬂ]
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
101 | Pyrene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method[q]
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method[ql
102 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"
103 | Silver Digestion, Inductively Coupled Plasma Method""
104 | Styrene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[ql
105 | 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[q]
106 | Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
107 | Toluene

Purge and Traﬁ(‘ﬁas Chromatographic/

@VVWP_—_

Mass Spéectrome ifﬁet od-
]

Wi J—\ . F—
urg L ST AND ENGINEERING

CONSULTANT COMPANY LIMITED
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108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method[q]
2) Liquid-Liquid Extraction, Gas Chrorhatographic/
Mass Spectrometric Method'"
109 | 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
110 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
111 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
112 | Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
113 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"”
114 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
115 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
116 | Vanadium Digestion, Inductively Coupled Plasma Method[q]
117 | Vinyl acetate Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™
118 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
119 | m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[q]
120 | o-Xylene Purge and Trap Gas Chromatographic/
Mass $peftro ryj t Q/W— [
121 | p-Xylene Purge ap Gas-Chroma

raghic/ v
Mass SEERSHETRREEE RIS gnno J&

NSULTANT © PANY LIMITED
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122 | Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodtﬂ]
123 | 4ing 1) Digestion, Direct Air-Acetylene Flame Method[a]
2) Digestion, Inductively Coupled Plasma Method'”
3) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[h]
1n Udaase ] 1
aney dsuany EREIGERRY
1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method[S]
2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodm
3 Cadmium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method[sl
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method[S]
4 Carbon Monoxide Instrumental Analyzer Method"
5 Chromium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"
6 Chlorine Absorption Sampling, lon Chromatographic Method"
7 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Method™ = r %—
8 Copper 1) Isokinetic gaﬁ})&l@k—;%»ﬁm “ylene

5 .
Flame Methodn[rl-_'u ANALYST ANC: B}

auuIgn ﬂ
CONSULTANT COMPANY LIMITED

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Methodm N

S
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9 Cresol Absorption Sampling, Gas Chromatographic Method"

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

11 Hydrogen Chloride Absorption Sampling, lon Chromatographic Method[sl

12 Hydrogen Fluoride Absorption Sampling, lon Chromatographic Method[sl

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method"

14 | Lead 1) Isokinetic Sampling, Direct Air-Acetylene Flame
Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method[sl

15 Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodisl

16 Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method"

17 | Nickel 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method"
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"

18 | Opacity Ringelmann’s Methodm

19 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method"
2) Instrumental Analyzer Method"™

20 Selenium 1) Isokinetic Sampling, Digestion, Hydride Generation/
Atomic Absarpti i |
2) Isokinetil Li o
Plasma f\'\et}_’lo;:i,“j‘wH,ST N CRINT R f‘g} nao

21 | Sulfuric Acid Isokinetic Samplih'g‘,”BéﬁUrﬁ'—Thb'rin‘Titrimetric Method"™

S
P
4
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22 Sulfur Dioxide...
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22 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method[S]
2) Instrumental Analyzer Method[S]
23 | Total Suspended Isokinetic Sampling, Gravimetric Methodm

24

25

Particulate

Vanadium

Xylene

lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Methodm

1) Bag Sampling, Gas Chromatographic Methodm

2) Adsorption Sampling, Gas Chromatographic Method"

NEY 31

#suany

59As1eA

Aldrin

Antimony

Arsenic

Barium

Beryllium

1) Waste Extraction, Gas Chromatographic Method[2'6]

2) Ultrasonic Extraction, Gas Chromatographic
Method "
1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[2’6]

2) Digestion, Inductively Coupled Plasma Method "

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method[2'6]

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method "
1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[ i

2) Digestion, Inductively Coupled Plasma Method”'u]

1) Waste Extrac#tioh
]

Plasma Metho(ﬂm
2) Digestion, Indlictively FdUp{ed Plasma l\iAe'c

ly Coupled

10
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11

12

Cadmium

Chlordane

Chromium

Cobalt

Copper

DDD

DDE

1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method[z'él
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™"

3) Digestion, Direct Air-Acetylene Flame Method"?

4) Digestion, Inductively Coupled Plasma Method' s

1) Waste Extraction, Gas Chromatographic Method[?"ﬁ]
2) Ultrasonic Extraction, Gas Chromatographic
Method[g’la]

1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method[2'6]
2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[2'6]

3) Digestion, Direct Air-Acetylene Flame Method' "

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

Plasma Method[z'él

2) Digestion, Inductively Coupled Plasma Method
1) Waste Extraction, Digestion, Direct Air-Acetylene

Flame Meth od[ 2

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™"

3) Digestion, Direct Air-Acetylene Flame Method”'lz]

)
4) Digestion, Inductively Coupled Plasma Method ™"
1) Waste Extraction, Gas Chromatographic Method™"
2) Ultrasonic Extraction, Gas Chromatographic

Method ™

1) Waste _xE

g,
Tacti onfaag‘t TTOrTa O@m%m g'i O

2) Ultrasonic Extraction, Gas Chromatographic
[9,18]

Method (
Y

i
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15

16

17

18

19

20

DDT

2.4-D
(2,4-Dichlorophenoxyacetic
acid)

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

Lead

Lindane

1) Waste Extraction, Gas Chromatographic Method[2'6]
2) Ultrasonic Extraction, Gas Chromatographic
Method[g’m

1) Waste Extraction, Gas Chromatographic Method~*
2) Ultrasonic Extraction, Gas Chromatographic
Method" "

1) Waste Extraction, Gas Chromatographic Method[z'6]
2) Ultrasonic Extraction, Gas Chromatographic
Method”™®

1) Waste Extraction, Gas Chromatographic Methodtz'ﬁj
2) Ultrasonic Extraction, Gas Chromatographic
Method"""

1) Waste Extraction, Gas Chromatographic Method ~*
2) Ultrasonic Extraction, Gas Chromatographic
Method™"™®

1) Waste Extraction, Digestion, Colorimetric
Method "

2) Alkaline Digestion, Colorimetric I‘\/\ethod[a’ml
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method™”

2) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[z'él

3) Digestion, Direct Air-Acetylene Flame Method"”

4) Digestion, Inductively Coupled Plasma Methodn’m
1) Waste Extraction, Gas Chromatographic Method™®

2) Ultrasonic Extraction, Gas Chromatographic

i\/1ethodijC'l A ?W“
3 o v
=t duy19naod
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22

23

24

25

26

27

Mercury

Methoxychlor

Molybdenum

Nickel

PCBs

Pentachlorophencl

Selenium

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®®!

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method”

3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!®!

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

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®?

2) Digestion, Inductively Coupled Plasma Method! ™!
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method®!

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

3) Digestion, Direct Air-Acetylene Flame Method!"?!
4

1

)

) Digestion, Inductively Coupled Plasma Method!™!"

) Waste Extraction, Gas Chromatographic Method!?*!

2) Ultrasonic Extraction, Gas Chromatographic

Method'®*%!

1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method?*!

2) Ultrasonic Extraction Gas Chromatographic/

Mass Spectrometric Method®??!

1) Waste Extraction, Digestion, Hydride Generation/

Atomic ABSAritidn/ASpectio Method!?¢

2) Digestif idg-Geneyation Atﬁw'cﬁ? rgji i
gAY

Spectrometiie MetHgy SRk neernG

CONGULTANT COMPANY LIMITED
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29

30

31

32

33

34

Silver

Thallium

Toxaphene

Trichloroethylene

Trivalent Chromium

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[z'él

2) Digestion, Inductively Coupled Plasma Method”'m

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Methodlz'ﬁl

2) Digestion, Inductively Coupled Plasma Method ™"
1) Waste Extraction, Gas Chromatographic Method
2) Ultrasonic Extraction, Gas Chromatographic
Method™"™®

1)Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method[a'éj

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" ***
1) Waste Extraction, Digestion, Direct Air-Acetylene
Flame Method,Colorimetric Method; Caiculation[2'6]

2) Digestion, Direct Air-Acetylene Flame Method, Alkaline
Digestion, Colorimetric Method; Calculationw's'm'm
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ,Colorimetric Method,; CaLcuLationQ'é]

1) Digestion, Inductively Coupled Plasma Method, Alkaline
Digestion, Colorimetric Method; Calculation e
1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[2'6]

2) Digestion, Inductively Coupled Plasma Method """

1) Waste Extraction, Digestion, Direct Air-Acetylene

0

, ] v |
Ptasma MEtbQQQ ANALYST AND ENGINEERING ﬁ .! E)M 1 ﬁ ﬂ ﬁ {:

NSULTA (7,1

3) Digestion, Direct Air‘Acetyler& Flame Method

! @é%eéy Eoupted

B

4) Digestion, Inductively Coupleq Plasma Method™"
O
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

1) Ultrasonic Extraction, Gas Chromatographic
Method™™"

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method[g'm
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"™* %
1) Ultrasonic Extraction, Gas Chromatographic
Method”™®

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method[g'za}
1) Ultrasonic Extraction, Gas Chromatographic
Method”*"

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method[g'zﬂ

Digestion, Inductively Coupled Plasma Method'""
Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™"”
Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method[g‘m

1) Digestion, Inductively Coupled Plasma Method "
2) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method

1) Ultrasonic Extraction, Gas Chromatographic

Method[9'20]

2) Ultrasonic Extraction, Gas Chromatographic/

Q
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13

14

15

16
17

18

19

20

21

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

Benzola)pyrene

Benzo(g,h,i)perylene

Beryllium

Bis(2-chloroethylether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane

Bromoform

Butanol

1) Ultrasonic Extraction, Gas Chromatographic
Method””"

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[g'm
1) Ultrasonic Extraction, Gas Chromatographic
Method” ™

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method”*”
Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method” "
1) Ultrasonic Extraction, Gas Chromatographic
Method” >
2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[g'zs]
1) Ultrasonic Extraction, Gas Chromatographic
r\/‘le’chodw’203
2) Ultrasonic Extraction Gas Chromatographic /
Mass Spectrometric Method”*”

Digestion, Inductively Coupled Plasma Method”'m

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[9'23]

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™"*”
Purge and Trap, Gas Chromatographic /

Mass Spectrometric Method[mﬂ]

Purge""a?! Fﬁﬁ@m“;:gaphlc /
Mass*S_w__ trometric Me irrod W/

1gnao

¥

C"‘"‘

Purge-arid Frap; Gas Chromatogrépﬁ ,/5

NSULTANT COMPARN
b 10,221

Mass Spectrometnc f\/\efhod

=
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22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method”””

23 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method“'m
2) Digestion, Inductively Coupled Plasma
Method""

24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Methodtg’zﬂ

25 Carbon disulfide Purge and Trap, Gas Chromatographic/

26

27

28

29

30

31

52

33

Carbontetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Mass Spectrometric Method[m’ZZ]
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' *”
1) Ultrasonic Extractién, Gas Chromatographic
Method”""®

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method”*”
Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method""
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[m'm
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[m'ﬂ]
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" %
Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method™*”

[7.12]

1) Digestiop; i ' lame Method
2) Digestioh,dndyc iv;é\c {asﬂ ’ o

§UUIGNA

[7,11]
Method &TED ANALYST AND ENGINEERING

SO N COMPRRYT TR ED
{d\‘mv
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'
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35
36

31
38
39

40

41

a2

43

Chromium (II)

Chromium (V1)

Chrysene

Cyanide
2,4-D
DDD

DDE

DODT

Dibenz(a,h)anthracene

Di-n-butyl phthalate

1) Digestion, Direct Air-Acetylene Flame, Colorimetric
Method; Calculation (7.8,12,14]

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

1) Ultrasonic Extraction, Gas Chromatographic

Method[g’zo]

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method[9’23]

Cyanide Extraction Me‘chod[za11
Gas Chromatographic Method[m

1) Ultrasonic Extraction, Gas Chromatographic

Method

2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method”

1) Ultrasonic Extraction, Gas Chromatographic

- d[9 18]

2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Me’thod[g'231
1) Ultrasonic Extraction, Gas Chromatographic

Method”"*
2) Ultrasonic Extraction, Gas Chromatog'raphic /

Mass Spectrometric Methodig’m

1) Ultrasonic Extraction, Gas Chromatographic

Metho "

2) Ultr} Wromatographlc /
ik
Mass etrie-Method ™" o Sﬁ

ULtrasc‘fﬁ’l‘é E)iﬁ“é‘éfliﬁﬁ Gai‘s”{‘_”r‘lrom o ﬂﬁ 0

SULTANT COMPARY Lot

Mass Spectrofnetrlc Method b

v

{ s ¥ . af =
(a3nmial ansanaila) 44 1,2- Dichlorobenzene...
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a4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method[m'ZZ]

45 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[m'm

46 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[m'zzl

a7 3,3'-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method[9'23]

48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[w'm

49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method“o'm

50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[w’zm

51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm'm

52 | trans-1,2-Dichloroethylene | Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[w’m

55 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method”*”

54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method' "

55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method[m’m

56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Methodmm

57 | Dieldrin 1) Ultrasonic Extradtiof\G matographi

9,1 ﬁ» b
MethOd UNITED AMALYST AND ENGINEERING ] at?‘! ‘! %} ﬂ ﬂ
2) Ultrasonic Braeticn @as Chromatographic /
(9,23)

Mass Spectrometrrc Method
A

PAE
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gnnenisnguuwssuiimalensineasvuniiv

unveliouip Ui oRnTs

0¥



Aoo-

aneiu drsuaiy Bz

58 Diethyl phthalate Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™””

59 | 2,4-Dimethylphenol Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method”*

60 | 2,4-Dinitrophenol Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method >

61 2,4-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[g'w

62 2 6-Dinitrotoluene Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[g’m

63 Di-n-octyl phthalate Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method" "

64 | Endosulfan 1) Ultrasonic Extraction, Gas Chromatographic
Method ™"
2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method{g'zjl

65 | Endrin 1) Ultrasonic Extraction, Gas Chromatographic
Method”'®
2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[g'm

66 | Ethylbenzene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method"**”

67 | Fluoranthene 1) Ultrasonic Extraction, Gas Chromatographic
Metho dl9 ,20]
2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™ "

68 Fluorene

1) Ultra sgn% Ext'm%fvmatogrﬁfc —
i Ll N

1977 4

Method - ?‘/
JNITED ANALYST AN B4

2) Ultrasemnic Extraction, Gas Chromatographm

Mass Spectromgtric Mia’chod[9 -

A
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70

71

72

73

74

75

76

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

a-HCH

B-HCH

Y-HCH

1) Ultrasonic Extraction, Gas Chromatographic

Methodw'la]

2) Ultrasonic Extraction, Gas Chromatographic /

Mass Spectrometric Method" >

1) Ultrasonic Extraction, Gas Chromatographic
Method "

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™*”

1) Ultrasonic Extraction, Gas Chromatographic
Methcd[g'w]

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method" "
Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method" >
Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method" %%
1) Ultrasonic Extraction, Gas Chromatographic
Method”""

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method" "
1) Ultrasonic Extraction, Gas Chromatographic
Method”®

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method"*”
1) Ultrasonic Extraction, Gas Chromatographic

Method 2

2) Ultraomcg%ggraphic 4 7]

| Mass speciomRs Mehedne o 1EH1GAAT

(nnyn! dusanaila)
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78

79

80

81

82

83

84

85

86

87

88

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method”*”
Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™ "
1) Ultrasonic Extraction, Gas Chromatographic
Method[g'zol
2) Ultrasonic Extraction, Gas Chromatoegraphic /
Mass Spectrometric Method”*”
Ultrasonic Extraction, Gas Chromatographic /

Mass Spectrometric Method”

1) Digestion, Direct Air-Acetylene Flame Methodﬁ'lzl

2) Digestion, Inductively Coupled Plasma Methodw'”]

1) Digestion, Direct Air-Acetylene Flame Method""”

)
)
2) Digestion, Inductively Coupled Plasma Method "
1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method
2) Thermal Decomposition Amalgamation and
Absorption Spectrometric Method™®
Purge and Trap, Gas Chromatographic /

Mass Spectrometric Methodm'zm

1) ULtrasoni-c Extraction, Gas Chromatographic
Method[g'm

2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method[9'23]
Purge and Trap, Gas Chromatographic /

Mass Spectrometric Methoduo‘zz]

Purge an@ag, s @hr raph|c / %
i (10277}
UNITED ANALY%?ITS ENGINEERING a ‘i !ig -I ﬁ ﬂ ﬁ

Mass Spe
ULtrason|@'Extvaetwmu6as~€hr®matographlc /
Mass Sp?ﬁtrome?tric Method
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89 | 2-Methylnapthalene Ultrasonic Extraction, Gas Chromatographic
Method!?

90 | Methyl tert-butyl ether Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%??

91 | Naphthalene 1) Ultrasonic Extraction, Gas Chromatographic
Method®2%
2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method®?*!

92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method!"'?
2) Digestion, Inductively Coupled Plasma Method™'"

93 | Nitrobenzene Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method!®?*!

94 | N-Nitrosodiphenylamine Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method®?*

95 | N-Nitrosodi-n-propylamine | Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method*?’!

96 | Polychlorinated Biphenyls 1) Ultrasonic Extraction, Gas Chromatographic

-Aroclor 1016
-Aroclor 1221
-Aroclor 1232

Method™®!?

2) Ultrasonic Extraction, Gas Chromatographic /

Mass Spectrometric Method*?

e

-2,2',5,5™-
Tetrachlorobiphenyl
-2,3',4,4-
Tetrachlorobiphenyl
-2,2',3,4,5
Pentachlorobiphenyl
-2,2',4,5,5'-
Pentachlorobiphenyl ‘ 2 g % A \l 5 STV
-2,3,3'.4'6- UNITED ANALY_SIT-A:D\ENGINEERWG ﬁ ] gu ] g; ﬂ 0 Q
Pentachlorobiphenyl GONSULTANT GOMPANY LIMITED
* 20!
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-2,2',3,4,4',5-
Hexachlorobiphenyl
-2,2'3,4,5,5'-
Hexachlorobiphenyl
-2,2',3,5,5,6-
Hexachlorobiphenyl
-2,2',4.4',5,5'-
Hexachlorobiphenyl
-2,2',3,3',4,4'5-
Heptachlorobiphenyl
-2,2'3,4,455-
Heptachlorobiphenyl
-2,2'3,4,4',5',6-
Heptachlorobiphenyl
-2,2',3,4'5,5,6-
Heptachlorobiphenyl
-2,2',3,34,4'55,6-
Nonachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method[g'm
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
Method”*
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method[9'23]
99 Phenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric f\ﬂ.e’chod[g'231
100 | Pyrene 1) Ultrasgnig Extragio G’aéﬁhro at

Methot™2—=" \——— @Y7 C} f 9? 0

2) ULtramﬁieTEmactlon -GasrChromatograpmc/
Mass Spectromg\tric Me{thod

1

\
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101 | Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"#)
102 | Silver 1) Digestion, Direct Air-Acetylene Flame Method!"!!
2) Digestion, Inductively Coupled Plasma
Method!"
103 | Styrene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!!%%?
104 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%#!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%?%
106 | Toluene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%%?
107 | Toxaphene 1) Ultrasonic Extraction, Gas Chromatographic
Method*1®)
2) Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method!®#?
108 | TPH (Cs-Cy) Purge and Trap, Gas Chromatographic Method! ")
109 | TPH (C,1¢-Cas) Gas Chromatographic Method™”
110 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%?
111 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%?%
112 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method!%?2
113 | Trichloroethylene Purge and Trap, Gas Chromatographic /
114 2,4,5-Trichlorophenol

Mass ;Spectmmetnc#\ﬂeth%)d-{g 5
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115 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic /
Mass Spectrometric Method™*”
116 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method" >
117 | Vanadium Digestion, Inductively Coupled Plasma Method "
118 | Vinyl acetate Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method"**
119 | Vinyl chloride Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method' ***
120 m-Xylene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method' ***
121 | o-Xylene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Method" "
122 | p-Xylene Purge and Trap, Gas Chromatographic /
Mass Spectrometric Methodm'm
123 | Xylene (Total) Purge and Trap, Gas Chromatographic /
Mass Spectrometric Methodm’zz]
124 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method "
2) Digestion, Inductively Coupled Plasma
Method” "
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5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2018.

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 Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

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

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008B, 2007.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Arsenic (Atomic Absorption, Gaseous Hydride).
SW-846 Method 7061A, 1992.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846

Method T7196A, 1992.
ds for Evaluation Solid

aste (MWW

15. United States Environmental Prote,

Waste Physical/Chemical Methods. Mercury in
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16. 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.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

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

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 80828, 2007. i

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1986.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chlorinated Herbicides by GC Using Methylation or
Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

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

23. 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 8270E, 2018.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Cyanide r Sollds and QOils.
SW-846 Method 9013A, 2014.
25, United States Environmental Prote&ﬂ&fﬁ“ﬁgéhcy Test Methogﬁ fgbf’ Esa‘;u% &@3@‘?

CONSULTANT CO

Waste Physical/Chemical Methods. Selenium (Atomic Absor tlon Borohydnde)
SW-846 Method TO61A, 1992. {mngj
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