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ltermn Description Parameter List of Equipment Equipment No. Calibration Next Calibration
1. Stack Air Particulate Dry Gas Meter/SK25 S/N 8005333 11/03/2022 March 2023
Digital Barometer/PHB-318 5/N 8011409 19/04/2022 April 2023
Digital Thermometer/DP-52 S/N 1411635 15-23/02/2022 February 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 22/04/2022 April 2023
PM-10 Dry Gas Meter/SK25 S/N 8005333 11/03/2022 March 2023
Digital Barometer/PHB-318 5/N BO11409 19/04/2022 April 2023
Digital Thermometer/DP-52 S/N 1411635 15-23/02/2022 February 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 22/04/2022 April 2023
NO, as NO, Gas Analyzer (E-instrurnent) 4400S 5/N 2763 05/07/2022 July 2023
S0, Gas Analyzer (E-instrument) 44005 S/N 2763 Q5/07/2022 July 2023
NH; Personal Air Sarmpler/Gilian S/N 20140505019 0d/10/2022 Novernber 2022
Spectrophotometer/BlueStar A 5/N 1606UV1507 03/11/2021 November 2022
2 Ambient Air TSP ORIFICE TRANSFER STANDARD/Tisch S/N 0068 19/11/2021 MNovember 2022
High Volume Air Sampler/TET S/N TSP-40 01/08/2022 August 2023
High Volume Air Sampler/TET S/NTSP-21 01/08/2022 August 2023
High Volume Air Sampler/TET S/N TSP-19 01/08/2022 August 2023
High Volume Alr Sampler/TET S/N TSP-24 01/08/2022 August 2023
Electronic Balance/METTLER TOLEDO S/N 1116392227 22/04/2022 April 2023
PM-10 ORIFICE TRANSFER STANDARD/Tisch S/N 0068 19/11/2021 November 2022
High VYolume Air Sampler/TET S/M PM10-30 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-27 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-9 01/08/2022 August 2023
High Volume Air Sampler/TET S/N PM10-20 01/08/2022 August 2023
Electronic Balance/METTLER TOLEDO /N 1116392227 22/04/2022 April 2023
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Itemn Description Pararmeter List of Equipment Equiprnent No. Calibration Next Calibration
2, Ambient Air NO, CERTIFICATE OF ANALYSIS : Linde 5/N ADOB225K 15/06/2021 June 2023
(Cont.) NO, Analyzer/Teledyne 200E SN 2789 05/06/2022 December 2022
NO, Analyzer/Teledyne 200E S/N 481 05/06/2022 December 2022
NO, Analyzer/AFl 200A S/N 1978 30/05/2022 November 2022
NQ, Analyzer/API 200A S/N 56 30/05/2022 Novamber 2022
S0, CERTIFICATE OF ANALYSIS : Linde S/N ADO8225K 15/06/2021 June 2023
SO, Analyzer/API 100E S/N 2658 26/05/2022 November 2022
50, Analyzer/Teledyne 100E S/N 1341 30/05/2022 November 2022
50, Analyzer/Teledyne 100E S/N 1412 31/05/2022 November 2022
50, Analyzer/Teledyne TML-50 S/N 502870 30/05/2022 November 2022
WS & WD Wind speed and wind direction/Weather Wizard Il S/N WCA41020A38 12/09/2022 September 2023
Wind speed and wind direction/Weather Wizard | S/N WEQQ405A32 18/08/2022 August 2023
Wind speed and wind direction/Weather Wizard il 5/N WEQQ405A50 15/07/2022 July 202%
Wind speed and wind direction/Weather Wizard Il S/N WC40105A43 16/06/2022 June 2023
Wind speed and wind direction/Weather Wizard Ill 5/N WCT1006A11 27/01/2022 January 2023
3 Sound Level Leg24 hr & Sound Level Calibrator/TENMARS TM-100 S/N 181203570 26/01/2022 January 2023
Leq 5 min Integrated Sound Level/ACO 6226 S/N 160211 25/09/2022 31 October 2022
Integrated Sound Level/ACO 6226 S/N 130131 25/09/2022 31 October 2022
Integrated Sound Level/ACO 6226 S/N 070049 25/09/2022 31 October 2022
Integrated Sound Level/ACO 6226 S/N 070047 25/09/2022 31 October 2022
Integrated Sound Level/ACO 6226 S/N 100098 25/09/2022 31 October 2022
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Itern Description Parameter List of Equipment Equipment No. Calibration Next Calibration
4. Water pH pH Meter/Horiba 5/N B06DOG12 11/07/2022 July 2023
55 Electronic Balance/METTLER TOLEDO S/N 1116392227 22/04/2022 April 2023
DS Electronic Balance/METTLER TOLEDG S/N 1116392227 22/04/2022 April 2023
BOD BOD Incubator ID/N TET.LAB.BOD 05 21/04/2022 April 2023
Oil & Grease Electronic Balance/METTLER TOLEDO 5/N 1116392227 22/04/2022 April 2023
Temperature pH Meter (Temperature)/Horiba S/N BO6D0O012 11/07/2022 July 2023
Do DO MeteryHORIBA S/N DCTD000S 14/02/2022 February 2023
Salinity, Conductivity | Conductivity Meter/Horiba S/N S205087 22/04/2022 Apnil 2023
Phosphate Spectrophotorneter/BlueStar A S/N 1606UV1507 03/11/2021 November 2022
Chlorophyll A Spectrophotometer/BlueStar A 5/N 1606UV1507 03/11/2021 MNovember 2022
Sulfate Spectrophotometer/BlueStar A S/N 1606WUV1507 03/11/2021 Novermnber 2022
Lead Atormic Absorption Spectrophotometer S/N 60055070101 22/07/2022 January 2023
Model/AAnalyst 600 (Graphite)
Mercury Atornic Absarption Spectrophotometer S/M 04050110503 03/10/2022 Aprit 2023
Model/AAnalyst 100
Arsenic Atomic Absorption Spectrophotometer 5/N 04050110503 03/10/2022 April 2023
Model/Afnalyst 100
Iran ICP394/PerkinElmer/OPTIMASCO0 S/N 07851310024C 04/10/2022 April 2023
Ma, Ca, Mg ICP394/PerkinElmer/OPTIMABGOD S/N 07851310024C 04/10/2022 April 2023
E. Coli Incubator Model INE 500 £.505.1143 20-21/04/2022 April 2023
Total Coliform Bacteria | Incubator Model INE 500 E.505.0595 20-21/04/2022 April 2023
Fecal Coliform Bacteria | thcubator Model INE 500 E.505.114% 20-21/04/2022 April 2023
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Light Infensity

ltem Description Parameter List of Equipment Equipment No. Calibration Next Calibration
5. Occupational Health Leg 8 hr Sound Level Calibrator/TENMARS TiM-100 S/N 181203570 26/01/2022 January 2023
and Safety Integrated Sound Level/ACO 6236 S/N 152073 01/12/2021 December 2022
Integrated Sound Level/RION NL-21 S/N 00487676 24/11/2021 Novemnber 2022
Integrated Sound Level/ACO 6236 S/N 112029 03/12/2021 Decernber 2022
Heat WET BULB GLOBE TEMPERATURE {WBGT) S/N 3522210140 07/03/2022 March 2023
METER/JT 2011-E2A
WET BULB GLOBE TEMPERATURE {WBGT) S/N 3522210141 07/03/2022 March 2023
METER/IT 2011-E2A
Lux Meter/DIGICON LX-73 S/N Q609078 0%9/06/2022 June 2023
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THAL ENVERONM&NT&L TECHNIC LIMITED
UEdn inadadonsadoulng $1NG

———

CONTROL UNIT CALIBRATION

{ Metric units , mm }

Date i1-Mar-22 Initial Final Average
Barometric press, Pb | 758.0 758.0 758.0 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-01 Serial No.}j 913428
Metering System ID Model. S-116
DGM Number 8005333 Correction Tactor(Yr) 0.982
BGM Medel SK 25 Last Calibration Data] 01-Jun-21
Orifice Ref . | DGM Temperature (0 C)
PGM
manometer DMG |Volume | Ref Dry Gas Meter Time Ar@
Correction
setting AH Volume v, |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 V_Liters | Liters T, T, T,
15.00 10000 | 100,02 | 28.06 | 28.00 | 29.00 | 28.50 8.17 0.9820 47.5788
25.00 100.00 99.95 | 28.00 | 28.00 [ 29.00 | 28.50 6.31 0.9817 47.3475
50.00 100.00 90,73 | 28.00 | 28.00 | 29.00 | 28.50 4.44 0.9815 46,9985
80.00 100.00 99.47 | 28.00 | 28.00 | 29.00 | 28.50 3.51 0.9813 47.1312
160.00 100.00 0925 | 28.00 | 28.00 | 29.00 | 28.50 314 0.9815 47.2388
Average 0.9816 47.2590
Dued Date of Calibrate 11-Mar-232
.
j’

Calibrated by : U 5 Approved : 4};%02" B

e e T,

Thzi Environmental Technic Limited 146 Soi Ramkhamlaeng 145 Klnwaeng/Khet Saphan Sung  Banphok 16240 Thailand

® Tel ; ~66(012373-T790(Auto} Fax 1 +GG(0)2373-737% ® sdming@iet] 995.com wew 1ot 1995 com




Equipment :
Manufacturer:
todel:

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) g
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TEST ING SERVICES
53444 PATTANAKARN ROAD SO! 18, SUANLUANG, SUANLUANG, BANGKOK 10250

Certificate of Calibration

Barometer
Lutron
PHB-318
B01140%
No.3

Used ltern

07 April 2022
19 Apiil 2022

2204-0187WSC
(232} °C

(50 + 158 ) %

1012 mbar

!

3

(“"r‘d“ " W
TEL. 0-2717-3000-24 FAX. 0-2719-9484 o

TR

o,
Lt

MEC-TISI-TIE 17025
GALIBRATION 0005

Certificate No.: 22P1272

Page: 10f2

This cerifficate may not be reproduced other than in full,
except with the prior written approval of the head of
Corporate Services 3: Equipment Caltbration and Testing Services.

Submitted by:  Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,

Bangkok 10240

Procedure used:  The calbration was conducted by direct comparison method against Pressure Measuring

Standard according fo in-house calibration procedure CP-P10, using

Gauges, Edition 03/2014 " as a guldeiines.

Condition of this result of calibration

1.Reference standards instumenis :

Instrument

1) Digital Manometer

Instruments

" DKD-R 6-1 ; Calibration of Pressure

Mode! Seriaf No. Certificate No. Dug Date
767367 91R724799 22P396 08 Feb 2023

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

3.Scale and conversion factor is 1 kPa = 7.50062 mmHg

4 This result of calibration instrurment was In absolute pressure.

5 This instrument was used clean air as pressure media.

&.This instrument was installed in vertical orlentation and center of connecior was used as the reference level,

7 The cerlificate is vafid only to the item calibrated on date and place of calibration.

8.This Cerification is traceable to the International System of Unit maintained at-

-National Institute of Metrclogy Thailand (N#MT)

Caiibrated by :  Suksan Khankaew
1ssue Date ; 20 April 2022

Approved Signatory Alepe [

[ ] Phalinee Prabpaipal
[ ]Sura Suwannasri
I/]/Aitapot Panurach

s 0286205




S SR

Result of calibration:- Without adjustinent

ressure Measuremeat

Fungtion:- Absotu
Increasing Pressure

Resalution : 0.1 mmHg

Range : 730 mmHg to 770 mmHg

Applied Pressure {mmHg) | 730.85 | 740.85 | 750.85 760.85 | 770.85
VUC* Indication {mmHg) 731.8 741.5 751.5 761.6 771.8
Error (mmHg) 0.75 0.85 0.65 0.75 0.65
Decreasing Pressure

Applied Prassure (mmHg) | 770.85 | 78085 750.85 [ 740.85 | 73085
LUC™ indication (mmHg) 7715 7681.8 7516 7418 731.6
Error fmmHg) 0.85 0.75 0.75 0.78 0.75

The uncertainty of measurement was = 0,27 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based an a standard uncertainty muitiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.

-o0a-

L Ampet B

Cert.No.: 22P1272
Page: 2 of 2
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with Standard Thermccouple (Type R/S) Inte high temperature furnace.

K T,
SN,

et

""nln“‘\ i 5
NEC-TISKTISITO25 .
CALIBRATION 0008 .

s,

TECHNGLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPFORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. (-2719-9484

e

g
Hefi

-
Y}

Certificate of Calibration Certificate No.: 227328 »
Page: 1cf2

Equipment ; Digital Thermometer With Sensor
Manufactursr: Digicon This certificate may not be reproduced cther than in full,
except with the prior wrifien approval of the head of
:_ Modet : pP-52 Corporate Services 3: Equipment Calibration and Testing Services.
Zerial No.: 1411635
' 1D Nou: No.10
Condition As-Received: Used liern
Received Date: 01 Fabruary 2022
Callbration Date: 15 February 2022
i to 23 Febriary 2022
Reference: 2202-0015DSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature; (25 £3) °C
1/6 Soi Ramkhamhaeng 145, Khwaeng/Khiet Saphan Sung,

Bangkok 10240

Relative Humidiiy: (50 £20)%

Procedurs used: Calibration were conducted using in-house calibration procedurse CP-TO1 according fo cormparison with
Industrial Platinum Resistance Thermometer (IPRT) Into liquid bath temperature controlier and comparlson

23_ The temperature scale used was based on T3-90.
v caondition of this result of calibration

O O e A e =

1.Reference standards Insturnents ;

, [nstrument Model Serigl No. Certificate No. Due Date

1) Digita} Thermomster 1520 ABB176 2111248 16 Mov 2022

2) industrial Platinum Resistance Thermometer 56827 739437 2111248 16 Nov 2022
3) Digital Thermometer 1628 A4BTEO 211912 07 Sep 2022

4) Industrial Platinum Resistance Thermometer 5627-12 571974 211912 07 Sep 2022
b 5) Digital Multimeter 2709 4016315 EE-0108-21 14 Oct 2022
I 6} Standard Thermocoupie Probe {Typs G) 5850-20 9562 . TT-0037-21 02 Apr 2022 ,

2 The certificate Is valid only fo the item calibrated on date and place of callbration. |
= This Certification is traceable to the International System of Unit maintained at:- ’
_National institute of Metrology Thailand (NIMT) fu

Ty 4

B e

Calibrated by :  Thatchanan Chankong Approved Signatory ! y4
lssue Date : 25 February 2022 [ ]Phalines Prabpaipal
' [ 1Chatchawan Khunpiluek -

Iv/]/Wanlop Larpkurn

50281943
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Result of Calibration;- Without Adjustment

< Function: Temperature measurement for Channel T1

i This equipment was cannected with Thermocauple Type K SIN. 11005001 ID Ne. 10

) Dirnension of probe @ Diemster 8 mm., Length 1030 mm. Steath materia) : Stainiess Steel
i Immersion Standard uuc* Uncertainty

5 Depth Temperature Reading Error of Measurement

( mm) (<c) () (C) (#C)
150 2000043 200.7 0.8957 0.73
180 4000056 400.3 8,2944 1.4
150 800,01 598.8 1.1 31

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty muitiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95%.
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o \\‘\npr!”b g;_rét‘
: NS 7
) TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;ﬁ; A\ “i

o CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % 7—-2NF Y \ .
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ki BN " 7
\x NSC-TISI-TIS17025 ﬂr
3 TEL. 0-2717-3000-27 FAX. 0-2719-0484 CALIBRATION 0008 it

i Cert.No.: 22MM27 {f

i Page.: 10f 3 -

8 R . . §f

; Certificate of Calibration v

& .

e Equipment : Electronic Balance 1

I‘ Manufacturer : Mettler Toledo &

} Model : AB204 "
) |

e Serial No. : 1116392227 %"e
2 | 4
) ID No. : TET.LAB.BALO1 i[i

4 R
:‘ Submitted by : Thai Environmental Technic Limited 5‘;4
) 1/6 Sol Ramkhamhaeng 145, E{E

{ Khwaeng/Khet Saphan Sung, _ i
Bangkok 10240 Eﬁ
) ]

g Location : Balance Room by
i | 4
:J Received order: 20 April 2022 "'E

'f Calibration Date : 22 April 2022 ?f}
j\ Ambient Temperature : 15 °Cto 40 °C is\g

} Relative Humidity : 30 % to 90 % ﬁ" '
i Calibrated by : Uthen Kankawi f;
) ]

W ;
X Approved by : ‘Mu ’ ?f,‘f"

h Approved Signatory i'\{é

' ( ) Pornthippa Tameyakul g' 2

3 (/ ) Malee Butkruea 'f:%
;i () Suwit Imjai ‘_f

i

SN

% Issue Date : _6 May 2022

The Uncertainties are for a confidence probability of approximately 95%

z .‘_\\@a‘ﬂ

SR

e

This certificats may not be reproduced other than in full, except with the prior written

B e N L PR St

Seesl

Approval of the head of Corperate Services 3 : Bquipment Calibration and Testing Services. i
% 7 g
o ) %
Tl an
SR i
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..~ Equipment :

. Condition As-Received :
. Reference :

Procedure used :-

Electronic Balance
Usad ltem
2204-03690C-16

Instruments
i, 1) Standard Weight Set (E2)

Model
15884

Serial No. ID No.

Cert.No.: 22MM27
Page: 2 of 3

Calibration were conducted using in-house catibration procedure CP-OBO01 according to direct
. measurement method against standard weight.
Condition of this result of calibration

% 1. Reference standard instruments:-

Test report No.

Due date

- 70RC138

MM-0009-21

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

¢« §. This certification is traceable to the International System of Unit.
¢ Result of calibration { ) Without Adjustment  ( * ) After Adjustment by External Calibration

;, Range capacity ; ¢ g to 210
'( i - Before Adjustment :
;‘- Balance
Applied Weight Reading
(9) (9)
100 99.9981
Lf;f 200 199.9857

After Adjustment :

9

Resolution

Correction

{9)
+0.0019

+0.0043

i 1. Determination of the standard deviation of weighing machine

{9)
100

200

Applied Weight

Standard Deviation
of Reading {g)

0.00006
0.00007

3. This result of calibration was made on requested at the point specified by customer.
i 4. This certificate is nof certified for-any commercial transaction.

3 Feb 2023

0.0001 g
Measurement Coverage
Uncertainty Factor
(xmg}. (k)
0.22 2.00
0.356 2.00
{n=10)

a 1105869 N



.- Equipment :

Condition As-Received ;
.| Reference :

4 Result of calibration

Electronic Balance
Used Hem
2204-03690C-16

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

' :;lf}'. Position 1

; Position 2
(e (9)
o -0.0003 -0.0003

¢ 3. Departure from nominal value

- Applied Welght
o (9}

o Unload .

- 0.01

P 0.1

ol ' 0.5

o 1

- 10
25
: 50
100
200

Position 3 Position 4 Position 5
(g) {9} (g)
-0.0003 -0.0004 0.0000
Balance Measurement
Reading Correction Uncertainty
(9) (g) {(tmg)
0.0000 0.0000 0.13
0.009g +0.00MM 0.13
0.0999 +0.0001 0.13
0.5000 0.0000 0.13
1.0001 -0.0001 0.13
5.0001 -0.0001 0.13
10.0000 0.0000 0.13
24,9998 +0.0002 0.18
49,9998 +0.0002 0.15
99.9628 +0.0002 0.22
199.9997 +0.0003 0.35

the Certificate No.: 21M1956

-000-

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

Cert.No.; 22MM27
Page: 3 of 3

Maximum difference between
off-center and central loading

(g) e
0.0003

Coverage
Factor

(k)

2.09

2.09
2.09
2.09
2.09
2.09
2.09
2.06
2.05
2.00 .
2.00

Note : This instrument was adjusted before calibration by weight of Mettler Toledo F1 200. g S/N.: 11119517

a 1105868



Thai Environmental Technic Limited
USHN MaNaTINAtaN INg 1NA

C

Portable Gas Calibration Report

Date of Calibration: 5-Jul-22

Manufacturer : E-instruments Ambient Condition
Instrument Model : 42008 Temperature (23:t5°C):  26.0 °C
Instrument serial no. : 2763 Humidity (5515 % RH): 50.0 % RH
Instrument ID : 2 - Barometer (mmHg) : 758.0 mmHg

Standard gas References

e

O o

Oxygen (O3) 27960 Linde August 4, 2023

DO25806 Linde August 18, 2023
Nitric Oxide(NO)
D271295 Linde Cctober 12, 2022
0824500 Linde October 11, 2024
Sulfer Dioxide (SO;)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)

0271305 Linde Qctober 11, 2024

Calibration Results

. Parameter  IStandard gas Reading |Actual Error|  TestLimit .| . ~Results
0, (%vol) o0 2.0 e +0.2 % vol PASS
13.9 ize 0.0
0.0 0.0 0.0
NO (ppm) 199.0 200.0 1.0 PASS
393.0 394.0 1.6
0.0 0.0 0.0 5.0 ppm 0...100 ppm
S0, (ppm) 406.0 405.0 -1.0 +5% measured Value PASS
804.0 803.0 4.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 403.0 -1.0 PASS
793.0 795.0 2.0

7
/(-efé.o[”uz' b

Calibrate by: Approved by :

J

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkeok 10240 Thalland
» Tel : +66{0)2373-7799(Auto) Fax ; +66(0)2373-79 75 « admin@tet1995.com « www.tet1995,com



O TET

Equipfnent Type

Personal Pump Calibration Report

Perscnal Pump/Parameter

Thai Environmental Technic Limited
USHN maladunadaning a1ne

Equipment Range 0.1-7.0 ¥Ymin
Calibration Range 0.1-4.0 Vmin
Calibration Type Drycal
Calibration S/N 109698
Personal Pump | Hi Flow/Low €4 B 44
ltem AN 1 AN 2 AT 3 Average Uncertainty
SN Flow
1 20140505019 10 09920 0.9920 0.9%20 0.9920 +=0.0000
Calibration Date_ 04 / 10 / 65
Calibration By 252 sd0 &I,;mﬁjg
Remark : Uncertainty Type A = c = SD
Jn

5D
X

1

Mean

Standard deviation
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{
| \ TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

ﬂ ) CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES-

Y 534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 el v

- NSC-TISLTIS17025
I ' TEL.0-2717-3000-27 FAX,0-2715-9484 CALISRATION DDOE
&) ; Cert.No.: 21CHO589

Page.: 10f 3

[E—
by

J o gul

Certlficate of Calibration

Equipment: Spectrophotometer

A

Manufacturer: Labtech
Modet : : Blue Star A
Serfal No. : 1608UV1507

1D No.: -

e o G *

Condition As-Received: Used ltem

Received Date ) 02 November 2021

# o

L

Calibration Date : 03 November 2021
Reference : 2111-00080C-5

3 g

i

Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Knet Saphan Sung,
Barigkok 10240

= AT AT

Calibration Place : Laboratory (Thai Environment Technic Limited)

Ambient Temperature : (25.2-276)°C (On-Site)
Relative Humidity : (84 -63)% (On-Site)
Catibration Procedure: In - house method !
CP-OCH4 based on ASTM.E 275-01

Calibrated by : Uthent Kankawi

Ao
ﬂﬁ»rfc\%ferﬁgag@ﬂqﬁ' T “f@m'f@f'fﬂﬁg'f@g‘fﬁwt P «r/——%j?-v/ﬁgﬂv:\fg'rﬁ‘\&f

T Approved by : ' ‘ Wﬂu
Approved Signatory
(./ } Malee Butkruea

{ ) Saithip Meangmai

{ ) Warakomn Lerngagtrakul

maf@?affz\\\gop

lssue Date : 9 November 2021

The Uncertainties are for a confidence probability of approximately 95%

m;&bﬁo i%’/;’b;;\'f&;‘p :',,?k\;(ag.;;\?&,i

This certificate may not be reproduced other than in fall, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

o
o
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Condition of calibration resuit

i 1. Reference Standard Material :

;“? Material Serial No. Certificate No. Due date w
‘r} 1. Absorbance Standaid set - 32593 85665 17 July 2022 j«;:

& 2. Absorbance Standard set 32595 ' 86622 08 Sep 2022 ;
; 3. Wavelength Standard set 20829 94776 02 Sep 2023 :f

,%i 4. Wavelength Standard set 29829 94777 02 Sep 2023 ;ﬁ
;% 5. Stray Light Standard set 32629 107773 23 July 2022 g{: :

Ji 2. This certificate is valid only to the item calibrated on date and place of ca_libration. ;*
e 3. This certificate is traceable to the International System of Unit maintained at: A

iy - National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern freland s
,42 - National Institute of Standards and Technology (NIST), The United States of America 8

h
gs”‘. 4, Spectral BandWidth : .2 nm
f;’“f ) Scan Speed : Slow

R _

ik Calibration Results : without adjustrent _
‘;f Wavelength Accuracy ' . ,W
f in
"4 Certified Values Uncertainty of Coverage i
w ' UUC Reading B
i of Reference Material - Measurement Factor s
£y 5
s ’ - 1 a5t
& 361.00 3680.8 0.16 2.00 ey

ﬁ 472.47 472.0 . 0.18 2.00

5 536.66 537.0 0.16 2.00
i . B

b 684.49 . 683.8 0.17 2.00 5
§79.27 879.4 0.17 2.00 }

LRI
e T BT

L
y
)
€
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Cert. No.: 21CHOS589
Page: 30f3

o

Calibration Results : without adjustment

Y

W T
L

RO

¥ b e T e

Photometric Accuracy

KSRGS

Wavelength Certified Values Uncertainty of |Coverage
tJUC Reading
of Reference Material Measurement Factor
(Am) (Abs ) (Abs ) (£Abs ) k
ZBIO 0.0000 (.0028 2.00
: 0.5704 - 0.5659 0.0028 2.00 I35
420.0 i
0.7139 0,7074 0.0028 2.00
1.00189 0.9893 0.0028 2.00 :
Zero 0.0000 0.0028 2.00
0.5204 , 0.5165 0.0028 2.00
0.7000 0.6955 0.0028 2.00
0.9814 | 0.9760 0.0028 2.00
- Zero 0.0000 0.0028 2.00
0.5621 0.5569 0.0028 2.00
0.7650 0.7595 0.0028 2.00

1.0738 1.0669 0.0028 2.00

e

FE

i

i
alngel € o ginlATE
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iy, et
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Wl

Y
4

i

A3

Stray Light

o * Stl‘ay]ight at ;{_—:'
ik Readingat  279.73nm % 0.11 nm B
i 279.73 nm 0.1 nm

Abs 19183 i
%T 119

Remark
P Each individual filter is measured against the empty filler holder (blank) used o zero the spectrophotometer
- Cut-off wavelength of stray light reference material (Potassium lodide) = 279.73 nm = 0.11 nm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelengih 27973 nmz 0.41 nm
- *: Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage
factor k , providing a level of confidence of approximately 85 %. )
-c0o- o

RO
e »

a 1080440




RECALIBRATION
DUE DATE:

November 19, 2022

ironmental

Calibration Certification information
Cal. Date: November 19, 2021 Rootsmeter 5/N: 438320 Ta: 294 *K
Operator:  Jim Tisch Pa; 763.5 mm Hg
Calibration Model #:  TE-5025A calibrator $/iv: 0068
Vol Init | Vol. Final aAVol, ATime AP AH
Run {m3) {m3) {m3} {min} {mm Hg) {in H20)
1 1 2 1 1.4160 3.2 2.00
2 3 A 1 0.9970 6.4 4.00
3 5 6 1 0.8890 7.8 5.00
4 7 2 i 0.8490 8.7 5.50
5 S 10 1 0.6990 2.8 8.00
Data Tabulation
Pa (Tstd )
Vstd Qstd \/ A (_c[Pst ) Ta 0a AH( Ta/ Pa)
{m3} {x-axis) {y-axis) Va (x-axis) {y-axis}
1.0140 0.7161 14271 0.5958 0.7033 0.8776
1.0058 1.0128 2.0182 0.9916 0.9946 1.2411
1.0079 1.1337 2.2564 0.9858 11134 1.3875
1.0067 1.1358 2.3666 0.9886 1.1644 1.4553
1.0012 1.4324 2.8542 0.9832 1.4066 1.7551
m= 1.99331 m= 1.24818
QSTD b= -0,00049 QA h= -0.00030
r= 0.99999 r= 0.99999
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVoi({Pa-AP)/Pa}
Qstd=[Vstd/ATime Ga=|Va/ATime
For subsequent flow rate calculations:
_ Pa Tk -
Qstd= 1/m (( ’&H(—FTF)(T))-IJ) Qa= 1/m (( ﬂH(Taf Pa )»b)
Standard Conditions
Tstd: 298.15 o RECALIBRATION
Pstd: 760 mm HE
Key LS EPA recommends annual recalibration per 1998
&i: calibrator manometer reading {in H20} 40 Code of Federaj Regulations Part 50 to &1,
AP: rootsmeter manometer reading {mm Hg) Appendix B to Part 50, Reference Mathod for the
Ta; actual absalute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m;: slope

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: {513}467-9009

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




Thai Environmental Technic Limited
39N madiadanadeilng 910a

Q

High Volume TSP&PM-10 Calibration Report

Location ; Thai Bnvironmemtal Tech Site ID : Bangkok Date: 1-aug-22
iTEM : TSP Serial No: (No.40) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Coarrected Pressure {mm Hg) : 760.0
Temperature (*C) :+ 25.0 . Temperature {deg K) ! 298.0
Average Press, (mmHg) : 784.5 Corrected Average (mm Hg) : -
Average Temp (°C} : 21.8 . Average Temp: (Deg K} 3 -

Calibration Orifice

Make : Tisch Qstd Slope 1 1.958331
Model : TE-5025A Qstd Intercept @ -0.00049
Serial# : 0058 Calibration Due Date : 19-Nov-22

Calibration Information

Plate o¥ ORIFICE Qstd Indicate c
Test # (in H,0) {m3/min) (CFM) (corrected) Lineatr Regression
1 12.10 1.745 60.0 £0.00 Slope : 24.3300
2 9.40 1.538 54.0 54.00 Intercept: 1.3381
3 7.20 1.346 50.0 S0.00 Cotr. Coeff; 0.9320
4 5.00 1.122 40.0 40,00
5 3.00 D.B69 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tsid/Ta})-b} m = sampler slope
1C =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = coirected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By [y 3

b = calibrater Qstd intercept

Ta = actua! temperature during calibration (deg K}

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By

For subsequent calculation of sampler flow:

1/m{(D[Sart(298/Tav){Pav/760)}-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

?Fc;a thes B
[

—————————————

#__“—H—.__’_.ﬂm—u—ﬂ"—m—"_—_“_.

That Environmental Technic Linfted 1/6 Soi Ramkhamhaang 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaifand
» Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-757¢ » admin@tet1595.com « wiww tet1995. com



Thai Environmental Technic Limited
ySvn maliadunadsyng 91na

Q

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkek Date ! 1-Aug-22
ITEM: TSP Serial No: (¥o.21 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) 1 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average {immm Hg) : -
Average Temp (°C) 1 32.4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope ¢ 1.99%231
Model : TE-5025A Qstd Intercept : -0.00043
Setrial# : 0068 Calibration Due Date : 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # {in H.0) (m3/min) {CFM) (corrected) Linear Regression
1 11.80 1.724 60.0 60.00 Slope : 35.5364
2 g.00 1.505 54.0 54.00 Intercept: 0.2642
3 7.00 1.328 50.0 50.00 Corr. Coeff: 0.5909
4 5.00 1.122 40.0 40.00
5 3.00 $.869 30.0 30.00 of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20{Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)l b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1€ = corrected chart response Pav = daily average pressure
1 = actual chari response
m = calibrator Qstd slope Calibrate By 2

b = calibrator Qstd intercept
Tz = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tetd = 298 deg K ;

Pstd = 760 mm Hg Approve By : Rv{ 6’40&’5"" g
For subsequent calculation of sampler flow: 7
1/m{(DISqrt(298/Tav)(Pav/760)}-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

— - - e ———————

Thal Envirenmental Technic Limived 1/6 Soi Rarmkiamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel © +66(0)2373-7795(Auto) Fax : +66(0)2373-7979 admin@tet1995,.com « www.tet1995.com



Thai Environmental Technic Limited
Saen managunaaed’ing ana
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High Volume TSP&PM-10 Calibration Report

Location ¢ Thai Environmemtal Tech Site ID : Bangkok Date: 1-hug-22
ITEM : TSP Serial No: (No.19 ) Calibrate By : Pipat
Site Conditions
Barometric Pressure (mm Hg) : 760.00 . Corrected Pressure {mm Hg) : 760.0
Temperature (°C) 1 25.0 ___ ______. Temperature (deg K) : 298.0
Average Press. (mm Hg) @ 754.5 Corrected Average {(mwm Hg) : -
Average Temp (°C} :32.5 Average Temp: (Peg K) ! -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-5025A Qstd Intercept  -0.00049
Serial# : 0068 Calibration Due Date @ 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) {m3/min} (CEM) (corrected) Linear Regression
1 12.00 1.738 60.0 60.00 Siope : 34.7546
2 3.20 1.522 54 .0 54.00 Intercept: 1.0714
3 7.00 1.328 50.0 5¢.00 Corr, Coeif: 0.583%7
4 5.00 1.122 40.0 40.00
5 3.00 0.BE9 30.0 30.00 f of Obsevvations: S
Calculations
Qstd = 1/m{Sqri(H20(Pa/Pstd)(Tstd/T: a))-b] m = sampler slope
IC =1[Sqrt{Pa/Psid)(Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrater Qstd slope Calibrate By : = 2

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K -
Pstd = 760 mm Hg Approve By ? g oo B
For subsequent caiculation of sampier flow: v
1/m{ (D[ Sqrt(298/Tav)(Pav/760}]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel & +66(0)2373-7795{Auto) Fax : +66(0)2373-7979 = admin@tet1995.com » www, et 1995.com



Thai Environmental Technic Limited
Y3597 malnasadanng 9106

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemial Tech Site ID : Bangkok Date: 1-Aug-22

ITEM: T8SP Serial No ! (Ne.24 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 750.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 754.5 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.5 Average Temp: (Deg K} & -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model: TE-50252 Qstd Intercept : -0.00049
Serial# : o0és Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
i 12.00 1.738 60.90 60.00 Skope : 34.7546
2 9.20 1.522 54.0 54.00 Intercept: 1.0714¢
3 7.00 1.328 50.0 50.00 Corr. Coeff : 0.9857
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m(Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1[Sqrt(Pa/Psid)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By Py =ty

b = caltbrator Qstd Intercept

Ta = actual temperature during calibration (deg K}
Pa = actual pressure during calibration {(mm Hg)
Tetd = 298 deg K

Pitpidns D
Pstd = 760 mm g Approve By : T
For subsequent calculation of sampler flow: v
1/m{(D[Sqr(298/Tav){Pav/760)]-b)
NOTE: Ensure cafibration orifice has been certified within 12 months of use

R e e —————— e —————

Thai Environmental Tachnic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkek 10240 Thalland
« Tel ; +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 w» admin@iet1895.com » www.tet1995.com




Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmesmtal Tech Site ID ¢ Bangkok Date : 1-~Aug-22
ITEM : PM10O Serial No: (No. 30 Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 780.00 Corrected Pressure (mm Hg) @ 760.0
Temperature (°C) ¢ 25.0 Temperature {(deg K} : 298.0
Average Press. (mm Hg) : 754.5 Corrected Average (mm Hg} : -
Average Temp (*C) : 31.8 Average Temp: (Deg K) ! -

Calibration Orifice

Make : Tisch Qstd Slope : 1.99331
Model : TE-50252 Qstd Intercept 1 -0.00049
Serial# ; coes Calibration Due Date : 15-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,Q) {m3/min) {CFM) (corrected) Linear Regression
1 11.80 1.724 £0.0 60.00 Slope : 35.5364
2 $.00 1.505 54.0 54.00 Intercepk: 0.2642
3 7.00 1.328 56.0 50.00 Corr. Coeff: 0.9%09
4 5.00 1.122 40.0 40.00
5 3.00 0.869 30.0 30.00 ¢ of Observations: S
Calculations
Qstd = 1/m[Sqri{H20{Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By e

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K}

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . .
Pstd = 760 mm Hg Appl*ove By : R E_/fcpf.g\&‘r B
For subsequent calculation of sampler flow: v
1/m((D[Sare(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

.27 P =g ————— e ————————

T e ey e e ——————————— s —————-

Thai Erviranmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Thai Environmental Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Envircnmemtal Tech Site ID : Bangkok Date : 1-Bug-22

ITEM : PM10 Serial No : {(No. 27 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) & 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 2 Temperature (deg K} : 298.0
Corrected Average (mm Hg) : -

Average Press. (imm Hg) @ 754
Average Temp (°C} : 2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope @ 1.93331
Model : TE-50254 Qstd Intercept : -0.00042
Serjal# : ovés Calibration Due Date ! 19-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) (m3/min) {CFM) (corrected} Linear Regression
1 12.60 1.781 62.0 §2.00 Slope : 33.4792
2 10.20 1.602 56.0 56.00 Intercept: 3.0850
3 7.80 1.401 52.0 52.00 Corr. Coeff: 0.9940
1 5.20 1.144 42.0 42.00
5 3.20 0.898 32.0 32.00 of Observations: &
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta)}-b] m = sampler slope
IC =1[Sqrt(Pa/Pstd}(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pay = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By e Te—ea

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K - CZ ThJ
Pstd = 760 mm Hg Approve By : | ‘:f Cildner

For subsequent caiculation of sampler flow:

1/m((D[Sart(298/Tav}{Pav/76()]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

__—*—n_————————_——-__'_:_—"——_——_‘_————_‘——”—_“—*———_—-—_

Thal Environmental Technic Limited 1/6 Sof Ramkhamhaeng 145 Khwaeng/ihet Saphan Sung Bangkok 10244 Thailand
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High Volume TSP&PM-10 Calibration Report

location : Thai Envirommemtal Tach Site ID : Bangkek Date : 1-Aug-22

ITEM : PM10 Seriai No: (No. 5 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) 1 750.00

Corrected Pressure {mm Hg) @ 760.0

Temperature (°C} 1 25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) ¢ 754.5 Corrected Average (mm Hag) : -
Average Temp (°C) : 31.2 Average Temp: {Deq K) : -

Calibration Orifice

Malce : Tisch Qstd Slope : 1.99331
Modef : TE-5025A Qstd Intercept @ -0.00049
Serial# 1 0068 Calibration Due Date : 12-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # (in H.,O) (m3/min) (CFM) {corrected) Linear Regression
12.00 1.738 60.0 60.00 Slope: 34.5708
9.40 1.538 54.0 54.00 Intercept: 1.0693
3 7.20 1.346 50.0 50.00 Corv. Coeff: 0.9926
4 S.00 1.122 40.0 40.00
5 2.00 0.869 30.0 30.00 - of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20{Pa/Pstd}{Tstd/Ta)}-b] m = sampler slope
1C =1[Sqrt{Pa/Pstd){Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By = L

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K}

‘Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg ' Approve By

For subsequent caiculation of sampler flow:

1/ ((D[Sqri(298/Tav)(Pav/760)]-b)

MNOTE: Ensure calibration orifice has been cettified within 12 months of use

Thai Environmentat Technic Limited 1/6 Soi Ramkhamhagng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel : +66{0)2373-779%(Auto) Fax : +66(0)2373-7979 » admin@fet1995.com « wiww tet1995.com
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High Volume TSP& PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 1-Aug-22
ITEM : PM10O Serial No: {No. 20 )} Calibrate By ; Pipat

Site Conditions

Barometric Pressure (mm Hg) @ 760.00 Corrected Pressure (mm Hg) 1 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 298.90
Average Press. (mm Mg} : 754.5 Corrected Average (mm Hg) ¢ -
Average Temp (“C) : 31.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Stope @ 1.339221
Model : TE-5025a Qstd Intercept : -0.000459
Serial# 1 0068 Calibration Due Date : 13-Nov-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # (in H20) {m3/min) (CFM) {covrected) Lineat Regression
1 12.30 1.750 62.0 62.00 Slope : 35.3232
z 10,00 1.587 56.0 56.00 Intercept: 0.1518
3 7.80 1.401 50.0 50.00 Corr. Coeff: 0.9985
4 4.80 1.0%9 40.0 40.00
3 3.00 0.869 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m]Sari{H20(Pa/Pstd}{Tstd/Ta)}-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampier intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressure
1 = actual chart response
m = calibrator Qstd slope Calibrate By : — =

b = calibrator Qstd intercept
Ta = actual tamperature during calibration (deg K)

Pa = actual pressure during calibration {(mm Hg}

Tstd = 298 deg K —

Pstd = 760 mm Hg Approve By ] tyeclov
For subsequent calculation of sampler flow: 7
1/m((D)[Sart(298/Tav}{Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

k
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Special Gases Mixture

Customer Details

Name: . Address: Customer Tag No.:
Thai Environmental Technic Ltd. 1/6 Soi Ramkhamhaeng 145,
saphansoong, Saphansoong, Bangkok
10240
Certificate Details
Number: 2422/21 Date of Issue: 18-Jun-2021 Expiry date: 15-Jun-2023
Material Details
Production Qrder: 90166058 haterisl Code: 472400-5K-34 Cylinder No.: ADDS225K
Gas content: 5.23 M Filling pressure: 137.0 bay Valve: CGAB60 S5
Cylinder Owner: LINDE Cylinder Materiak Specira seal Cylinder Size: 401
Laboratory Report
Anaiyticol Result
Component Cnﬁsgtlrr;i:pn Analysis Result! uncertainty® Method of Analysis® Assay Date
Sulphur Dioxide 45.0 ppm 45,1 ppm + 1% relative {6) I-PB-352 7-Jun & 14-Jun-21
Nitric Oxide 45.0 ppm 47.5 ppm £ 1% relative (6} 1-PB-352 7-Jun & 14-Jun-21
Other NOX impurity Less than 2.3 ppm
Carbon Monaoxide 100 ppm 99.8 ppm £ 1% relative () 1-PB-352 7-jun & 14-Jun-21
In Nitiogen
Reference Standord used In Assoy
Reference Standard Cylinder nember Concentration Expiry date:
sulphur Dioxide D619726 69.2 0.2 ppm 2-Dec-2022
Nitric Oxide B619726 71.4:0.2ppm 2-Dec-2022
{arbon Monoxide 0619725 70.5: 0.2 ppm 2-Dec-2022
in Nitrogen
= Analyticol Instruments used in Assay
Instrument /Make /Model Analytical Principle last Muktipoint Calibration
FTIR Spectiometers Nicolet iS50 FTIR-502 7-Jun-2021
FTIR Spectrometers Nicolet 1550 FTIR-NO 7-May & 11-Jun-21
FTiR Spectrometers Nicolet iS50 - FTIR-CO 13-May & 14-Jun-21

Recommend usage condition
Minimum utilization: 5% of actual content or before expire date whichever comes first.
Stasage condition: Keep in well ventilation and secute area,

Comments . L
when regrdering, please quote the material number

Mote:

1. All sesulls expiessed m this 1eporl are on mole/mole basts, unless olherwise specdied. The Assay ol this Standard has been peifarmed in

accoidance with the EPA Traceability Piotocal EPA-60D,/R-12/531 lof the Assay and Ceitiicaiion ol Gaseous (ahbiation Sland ards wsing proeedure 61

2. the 1eported expanded uareflainly is based on a slancard unceriamly multiplied by 3 coverage lacior k=2, providing a level of confidence of appicximalely $5%.
The measureraent of this matenal isAraceable 10 the 1 through the ceference gas standasd vihuch 1s trsceable to Swiss Nakonal Standaid of Mass of

olhe: iecogaised national metiology inshilules.

3. (1) Gas Chuomatography, (7} Paramagnetic Oxygen Analyzer, (3} Elecliochemical Oxygen Analyzes, (#) Hachrochamical Moshisre Analyze:,

{3} Tolal Hydrorarben Anglyzer, (6) Other - Specified

Sukanya Parinyasoontarn

Page 1ot 1
Tiis 12posL shall noi be teproduced exceplin hull

LB Eui (Usanalne) dade U}
ool GIATSINCGIS .
15 VIODIDeS D 2/2 WY 14 MAAINRRSD M. 6.5 AUk
BUIUR DAUNSUSINS 10540 st (66) 2338-6100  Tnsg (66} 233876333
Tsvowioalngs ; 105 w) § auwades parodno oBansy 24180
Tnseunt {66) 38.570-479-93 frsdas (66} 38.570-323

signatory for and on behalt of Linde (Thatland) Co., Ld.

PB-002/FOD6

Linde (Thailand) Public Company Limited "S3/2. 0% Apri 2024

ML Regivatioh po MRS A TS
15" Flops, Bangna Towar A, 2/3 1eo 14, Bangna Tigd i, 6.5 Ropd, Banghasw

Bangplae, Samutprakatn 10540, Tel (66) 2338-6108 Fax {66) 2318-6233
Wellgiaw Plant: 105 thoo 5, T.Bangsamak, A.Bangpakong, Chachoengsae 24180
hailand, Tel {66) 38.579-475-93 fax {56) 38.570-322



NOx Analyzer Calibration Report

Thai Environmental Technic Limited
U39n mianagunasan ing 91

fel

Calibrate Date @ 5-Jun-22 Temperature (°C§ : 20 °C
Analyzer Type @ NOX Barometer (mmHg) : 759.3
Brand : Teledyne Humidity (30£15 %) : 50. 0%RH
Model . 200 E Dilutor . API M700 S/¥ 625
Serial Nuinber 2789 (NO.BG) Zero Alr API MT0L S/N 1926
Range : 500 ppb Siandard gas A008225K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PP P Fox T no | NO; | NOx No | NO; | P
Zero 0.0 0.3 0.1 0.2 0.0 0.0 .0 .0
Span 400.0 388.0 387.0 1.0 400.0 400.0 .0 0
Multi Point Calibration
Anaiyzer Disp.(ppb t iffer
Ref Value(ppb) ¥ p.(ppb) ' Ou p1:1t Difference '
NOx NO NO- Diff{ppb) % Diff Abs (%) Diff
0.0 0.1 0.0 0.1 0.00 0.000 0.00
100.0 98.7 58.2 0.5 ~-1.80 -¢.018 1,80
200.0 197.1 187.1 0.0 -2.,50 -0,01%8 1.45
400.0 3988.0 398.0 0.0 -2.00 -0.005 0.50
Average Diff (%) 0.94
Multi Point Calibration
: 450.0 - [ p—
y=029 x-08 _ o ;
400.0 I e ;
E _'g 350‘0 ..g;._.__._,....,.__.._...._......,... e AR — .
& 300.0 _ ____________
© & 2500 - -
i B :
. g 2000 - - -
P2 1500 /... N —
: [ H
:; [ 100.(} oo s // —
200.0 300.0 400.0 500.0
Ref Value(pph) .
P
Calibrate by: i Approved by 2 {ng\.o&zv B
uflvaded ;00 Hufiousia 02/0015 ALt : OF-QPi6-06

Thai Environmental Technic Limited 1/6 Soi Ramkharmhaeng 145 Khwaeng/Khet Saphan Sung Rangkok 10240 Thailand
o Tel ; +66(0)2373-7799(Auto) Fax : +86(0)2373-7970 « admin@ter1995.com « wwaw.tet1995.com
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NOx Analyzer Calibration Report

Calibrate Dage ; 5-Jun-22 Temperature (°C) : 25°C
Analyzer Type : NOx Barometer (mmlg) @ 759-2
Brand : Teledyne Humidity (30£13 %) : 50.0%RH
Model . 200 E Dilutor . APT M700 S/N 625
Serial Number : 481 {(No.37) Zero Alr . APT MT01 S/W 1926
Range : 500 ppb Standard gas . h00822SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Value(ppb % diff of Span
PPy ®Ph) I N6x T No | NO; | WNox | No NO, ° P
Zero 0.0 0.8 0.1 0.7 0.0 g.0 . .
Span 400.0 391.0 390.0 1.0 200.0 4ag0. ¢ 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb iffers .
Ref Value(ppb) ¥Z p-(ppb) : Ourpfat Difference :
NOx NO NQ, Diff{ppb)} % Diff Abs (%) Diff
0.0 0.1 0.1 0.0 0.10 ¢.000 0.03
100.0 99.5 99.4 0.1 ~0.60 -0.006 0.60
200.0 197.0 196.0 1.0 -4.00 -0.020 2.00
400.0 383.0 392.0 1.0 -8.00 -0.020 2.00
Average Diff (%) i.16
; Multi Point Calibration
y = 0.9788x + 0,62 o
RE=1 A
& 2600 4 _—
g
g
> e e et .
[1] .
= :
<
3000 200.0 300.0 400.0 S00.G6
Ref Value(pph)
//
ik B
Calibrate by: - Approved by : ’ 3? b ov
Wi lanFad : 00 Suftonii® 02000115 L Ued - QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel ; +66(012373-7799(Auto) Fax ; +66(0)2373-7979 » admin@tet1595.com « wwaw,tet1535.com
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NOx Analyzer Calibration Report

Calibrate Date : 30-May-22 Temperature (°C) : 25°C
Analyzer Type : MNOx Barometer (mmHg) : 75%.9
Brand APT Humidity (30£15 %) : 50.0%RH
Model 200a Dilutor . APT M700 S/M 625
Serial Number : 1278 (¥o.15) Zero Air API M701 S/N 1926
Range 500 ppb Standard gas RO0B228K
Calibration of Span
Before of Span.(pph) After of Span.{ppb)} or s
Ue diff of Spa
Supply Gas Ref Value{ppb) NOn o NO, On NO . © pan
Zero 6.0 -0.7 -0.2 ~0.5 0.0 0.0 6. ¢.o0
Span 400.0 389.0 388.0 1.0 400.0 400.0 0.0
Multi Point Calibration
Amnalyzer Disp.{ppb Output Difference
Ref Value(ppb) ¥y p{ppb) : utps..l ifferen :
NOx: NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.1 0.0 0.1 0.00 nD.000 0.00
100.0 95.7 29.5 0.2 -0.50 -0.005 0.50
200.0 1%8.2 i%8.1 0.1 -1.50 -0.010 0.85
400.0 401.0 400.0 -1.0 0.00 0.000 0.00
Average Diff (%) 0.36
4500
400.0
3 350.0 o e e
£ 3000 i
& 2500
;O :
5 2004 -
£ 1500 e
c
< 1000 - 1
50.0 - S i
200.0 300.0 400.0 500.0
Ref Value(ppb)
—
g . <2
Calibrate by: - Approved by : / :’;‘ & J'W" b

i lonsad ;o0

Thai Environmerdal Technic Limited

T
-]

s

LNOYUN 02/09/15

"
waAuuuHefy | GF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thalland
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NOx Analyzer Calibration Report

Calibrate Date  : 30-May-22 Temperature (°C) : 25°C
Analyzer Type : NOX ' Barometer (mmHg) : 759-2
Brand . RAPI Humidity (30215 %) : 50.0%RH
Model . 200A Dilutor . API M700 S/N 825
Serial Number ¢ 56 {No.17) Zero Air - API M701 S/N 1352¢
Range : 500 ppb Standard gas - A00B22SK
Calibration of Span
Supply Gas Ref Value(ppb) Noieforc o;Sgan.{pptg 5 NoxAﬂer ofigan.{ppb)N 5, % diff of Span
Zero 0.0 0.1 0.2 -0.1 ¢.0 0.0 0 .
Span 400.0 4053,0 | 402.0 1.0 400.0 400.0 6.0 0.0

Multi Point Calibration

Analyzer Disp.(ppb) Quiput Difference
Ref Value(ppb) - - -
NOx NG NQ, Diff{ppb) % Diff Abs (%) Diff

0.0 0.3 0.1 0.2 0.10 0.000 0.03
1000 103.0 101.0 2.0 1,00 c.010 1.00
200.0 159.5 1%95.1 0.4 -0.90 -0.005% 0,45
400.0 3g7.0 | 396.0 1.0 -4.00 -0.,010 1.00
Average DiIff (%) G.62

Multi Point Calibration
;  y=0.9884x+ 1,08

R7=1

Analyzer Disp.{ppb)

0.0 100.0 200.0 300.0 400.0
Ref Value(ppb}

i
d '
Calibrate by: U ' Approved by : }; ?’0‘&1‘\/0‘-’ %
\/

uAlvnFan : 00 Fufiowtid 0209715 aufiuuumofy - QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhambagng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
» Tel : +66(0)2373-7799(Auto) Fax : +65{0)2373-7979 « admin@tet1995.com » wunw.tet1995.com
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Analyzer Calibration Report
Calibrate Date :26-May-22 Temperature (°C ) 25°C
Analyzer Type 80, Barometer (mmHg) :  759.2
Brand : API B Humidity (50+£15%): 50.0_ %RH
Model : 100E Dilutor . API M700 5/N 625
Serial Number 2658 (No.18) Zero Air APT M701 8/N 1926
Range : 500 ppb Standard gas 2008225k
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.{ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.7 0.0 0.0
Span 400.0 411.0 400.0 .0
Multi Point Calibration
. Qutput Difference
Ref Value(ppb) | Analyzer Disp.(ppb
alue(ppb) yzer Disp (ppb) Diff (ppb) Percent Diff ‘Abs Percent Ditf
0.0 0.2 0.2 d.00 0.05
100.0 99.46 -0.4 0.00 0.40
200.0 201.0 1.0 0.01 0.50
400.0 402.0 2.0 0.01 0.50
Average Diff (%) 0.36
Multi Point Calibration
450.0 —mom R [ ——
5 B y=1.0054x-0.24
4000 - =T
' = 350.0 e ot b
2 3000 - o
& 2500 - -
i ] 1 |
= 2000 ........ -
%" 150.0 _‘ ...................
c ; :
=< 100.0 ' [EEPEDRPRNY o S —— ———
50,0 omrgp B o
0.0 E : R et e st
0.0 1006 200.0 300.0 400.0 5000
Ref Value{ppb}
d )
AV 5
Calibrate by: % \-x/\’ - Approved by : ) '-:“f “-OL" %
uflyasad ; 00 Sufioyiia 02/0015 aRiUeda : QF-QP16-06

Thai Epvironmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thaitand
o Tel ; +66(0)2373-7799(Aut0) Fax : +66(0)2373-7379 « admin@tet1995.com o www. teb1995.com
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Analyzer Calibration Report

Calibrate Date :30-May-22 Temperature (°C) : 25°C
Analyzer Type 80, Barometer (mmHg) : 759.9
Brand : Teledyne Humidity (30£15 %): 50.0 %RH
Model - 100 E Dilutor . APT M700 8/N 625
Serial Number 11341 (No.20) Zero Air . API M701 S/N 1926
Range : 500 ppm Standard gas . ADDB22SK
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 5.1 0.6 0.0
Span 400.0 387.0 400.0 0.0

Multi Point Calibration

. iff
Ref Value(ppb) | Analyzer Disp.(pph) - Output Di - crenee -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 101.0 1.0 0.01 1.00
2000 202.0 2.0 0.0L 1.00
400.0 402.0 2.0 0.01 0.50C
Average Diff (34) 0.64
Multi Point Calibration
450.0 - -
i y= 1.0045x + 0.52
400.0 RTo1 r
:E‘ 350‘0 , . o
Ty (10 B S S —— - -
£ 2500 4 /
&
5 200.0 e / e et e e
_E 150.0 . e e } . .
< 100.0 ' ............ - PR —
50.0 _________________
0.0 B : -
0.0 100.0 200.0 300.0 A00.0 500.0
Ref Value{ppb)
4 o
Calibrate by: L—/!M ‘ Approved by : f?‘ gfé«tﬁe\"‘ 5
U ’
i lundadi : oo Sufiousid 020915 aftiuuledy : QF-QP16-06

Thai Environimental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
« Tel ; +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com « www. tet1585.com



Thai Environmental Technic Limited
"%ﬁ’ N matadInInde wing na

Analyzer Calibration Report
Calibrate Date :31-May-22 Temperature (°C} : 25°C
Analyzer Type S0, Barometer (mmkHg) : 752.8
Brand : Teledyne Humnidity (50£15%): 50.0 %RH
Model - 100 B Dilutor . APT M700 S/N 625
Serial Number 1412 (Ro.22) Zero Alr API M701 S/N 1826
Range + 500 Ppm Standard gas A008223K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 3.1 0.0 0.0
Span 400.0 403.0 400.0 0.0
Multi Point Calibration
Ref Value{ppb) | Analyzer Disp.{pph) - Qutput DltjfEI‘EIICE -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 c.00 0.08
100.0 102.0 2.0 g.02 2.00
200.0 195.7 -0.3 0.00 0.15
4040.0 401.0 1.0 0,00 0.25
Average Diff (%) 0.62
Multi Point Calibration
AB0.0) wrermmmemmr e e i e P
400.0 y= 1.0::)?; 072 |
[ BE0.0 S e et b e |
;oa :
B L //
§ 250.0 <
S 111X J—— / e s e
o=
. § 1500 — ,
¢ <1000 - /. e '
I 50.0 _M .........
0.0 C ; : : S .
0.0 1000 200.0 300.0 400.0 500.0
' ftef Value{ppb) '
Calibrate by: u W ’ Approved by : fE g die S

o (T3

uflyasafi - 00 vfoulie 02/09/15 eufituuedy | OF-QP16-06

Thai Environmental Technic Limited 1/6 Sof Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
» Tel ; +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 « admin@tet1995.com « wiww.tet1995,com



Thai Environmental Technic Limited
_uSn malindanadeulng dina

Analyzer Calibration Report
Calibrate Date :30-May-22 Temperature (°C) 25°C
Analyzer Type 50, Barometer {mmHg) : 7592.9
Brand : Teledyne Humidity (50£15%): 50.0 $RH
Maodel - TML-50 Dilutor . API M700 8/N 625
Serial Number 1802870 (No. 19} Zero Alr API M701 5/N 19286
Range : 500 ppb Standard gas 2008223K
Calibration of Span
Supply Gas Ref Valne(ppb) | Before of Span.(ppb) | After of Span.(ppb} Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 372.0 400,90 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) : Output Difference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.5 0.5 0.00 0.13
100.0 1032.0 3.0 0.03 3.00
2000 201.90 1.0 G.01 0.50
400.0 403.0 3.0 0.01 0.75
Average Diff (%) 1.08
Multi Point Calibration
- y=1004dx+11
. I . /n .........
: :a., 350’0 i e i i e, et
23000 Lo /
g‘ 250.0 y
P L0 Lt D SO Al PP—
éz“ 150.0 ___h - -
€ 1000 - -
50.0 -
0.0 O o . R _ -
0.0 100.0 200.0 300.0 400.0 500.0
Ref Valua{pph)
/!
Calibrate by: (‘ L/// ﬂ/(/\/ ’ Approved by ¢ 77;' ?g aibo 1A

uf lundadi ;00 Fuiouia 0209715 @uRLuLe : QF-QP16-06

Thai Fnvironmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
» Tel 1 +66{0)2373-7799(Aut0) Fax : +66(DJ2373-7979 e admin@iet1995.com & www.tet1985.com



THAI METEOROLOGICAL. DEPARTMENT

TH
\E 4333 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454~2804,0-2399-(469

Calibration Gertificate

tssued by: Calibration & Test Section : Meteorological Insiruments Bureau

Date of Tssue 12 Sepicmber, 2022 Cartification Mo, 330422
) Page ; 1 of 2

Object : Wind spsed and wind directia_:n

Manufacturer . Bavig Instrumerds inc.

Type : Weather Wizard I

Serial No. WC47020A38 D No. @ No.20

Custamer Thai Envirormental Technic Limited,

1/6 Soi Ramkhamhaeng 145,

Khwaeng/het Saphan Sung, Bangkok 10240,

Calibration Condition @ Temperaiure  25.1 °GC  Barometric Prassure 1006.6 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemomster 842 SN 91563

1 HOOK GAGE NO 1425 Pitot Tube Theodor Frledrichs Type 0800.0000 serial 9023
NA.S.T. Test Referenice Number 731/241480 : Biandard Velocity 2t 20 - 30 misec
: Ulirasonic Anemometer Model DA-850-3TY (sensor TR-Q0AH)

Serial Number 110730028 {sensor 120829586)

f ' -~ 4 . ; " . ﬁ"ﬂ"ﬁ;@ml
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard VeioEyfﬁﬁgm%
ey "‘;

Calibrated by H&%G@iﬁl\.

Mr, Waicherapol Subwat

Mechanical Enginest




THAT METEOROLOGICAL DEPARTMENT

4353 Sakhumvit, Bangna, Banglok 10260 Tel. 031-454-2804,0-2359-0469

The Result of Calibration

iZ September, 2022

Certification No. 330/22

Page : 2 of 2

| Standard | HOOKGAGENO.i%5 | . TESTED sNEMOMETHR
o Tltrasonic Ancmometer | Fressure | Vacuimm | Velority Veloeity Covrection

see inches M0 | tnches HXD | HVSEC Taisen m/5ee

1.00 - - - 0.4 0.60

3.02 - - - 2.7 $32

300 - - 49 0.10

7.00 - - - 6.8 020

9.0 - - ] Q.52

11.01 - - - 1.8 0.21

13.01 - - - 12.3 0.51

1501 - - - 14.8 021

1702 - - - 16.5 0.52

20.02 - - - 9.8 0.22

Wind Aloft Plotiing Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
80 90
180 180
270

Celibrated by :

Nabrasqa

M. Watcharapol Subwat

Mechanical Englnear




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 18 August, 2022 Certification No. 296/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments inc,

Type : Weather Wizard Il

Serfal No. WEQDQ405A32 1D No. : No.11

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhambaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.8 hPz

NATIONAL STANDARD WIND TUNNEL

s Thermal Anemometer 642 S/N 91563

1 HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 3023
N.I.S.T. Test Reference Number 731/241460 : Standard Velacity at 20 - 30 m/sec
. Ultrasonic Anemomster Model DA-850-3TV {sensor TR-90AH)

Seria Number 110730028 (sensor 120629586)

P

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity a0~ 20 isetiy.

Calibrated by : H@br@ﬁ\?a&

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 296/22

18 August, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1423 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
mfsec inches H10 | inches H20 | mfsec m/see mfsee
1.06 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.9 0.10
7.00 - - - 6.7 0.30
2.02 - - - B9 0.12
11.061 - - - 0.7 0.31
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

Calibrated by : R@g‘g}m(\r@L

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 13 July, 2022 Certification No. 265/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instrumenis Inc.

Type : Weather Wizard iil

Serial No. WEDQ405A50 ID Mo. : No.12

Cusiomer : Thai Environmenital Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.1 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemomeier 842 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.5.T. Tast Reference Number 731/241480 : Standard Velocity at 20 - 30 m/sec
. Ultrasonic Anemometer Model DA-850-3TV {sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velogy SRR
7 on 5

Calibrated by : H&U}mt&m&

Mr. Watcharapol Subwat

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification Mo, 265/22

15 July, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anememeter | Pressure | Vacumm Velocity VYelocity Correction
m/sce inclies H20 | inches H20 | mifse0 mfsee mfse¢
1.00 - - - 04 0.60
3.02 - - - 2.7 032
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9,02 - - - 8.5 0.52
11.01 - - - 10.3 0.7t
13.01 - - - 12.1 0.91
15.01 - - - 14.3 .71
17.02 - - - 16.1 0.92
2002 - - - 198.3 0.72
( Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTICN
0 0
90 90
180 180
270 270
I
By
Calibrated by : / (;»E"‘;\{
LA .
WZAJOPQQ - [/
\:D alfhiratioh
5

Mr, Watcharapol Subwat

Mechanical Engineer

iy
Met: ﬁll}gica
4

Pt
L)




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhunvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instrurments Bureau

Date of Issue 16 June, 2022 Certification No. 228/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer ; Davis Instruments Inc.

Type : Weather Wizard |1l

Serial No. WC40105A43 ID No. : No.8

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition ; Temperature 25.1 °C  Barometric Pressure 1010.2 hPa

NATIONAL STANDARD WIND TUNNEL

' Thermal Anemometer 842 S/N 91563

+ HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.000C senial 8023
N1.S.T. Test Reference Number 731/241460 : Standard Veiocity at 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-850-3TV (sensor TR-90AH)
- Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATICN

Calibrated by : H@M?L Signed

Mr, Watcharapol Subwat Mr. Pisodd Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-23989-0469

The Result of Calibration

Certification No. 228/22

16 June, 2022 Page : 2 of 2
Standard HOOK GAGENO. 1423 TESTED ANEMOMETER
Ultrasonic Anemometer ¢ Pressure | Vacumm| Velocity Velocity Correction
mise¢ inches H20 | inches H20 | m/Sec mfsec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 031
13.01 - - - 12.5 0.51
1501 - - - 14.7 0.31
17.02 - - - 1e.5 0.52
20.02 - - - 18.7 0.32
Wind Aloft Plotling Board.,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
a0 90
180 180
270

Calibrated by :

Neoeaspel_

Mr, Watcharapel Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by : Callbration & Test Section : Meteorological Instruments Bureau

Date of Issue 27 January, 2022 Certification No, 025/22
Page : ! of 2

Chject : wind speed and wind direction

Manufacturer Davis Instrumenis Inc.

Type : Weather Wizard 1!l

Serial No. WCT1008A1 D No. ¢ No.26

Customer : Thal Environmental Technic Limited.

116 Soi Rémkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 561 °C  Barometric Pressure 1010.2 hPa

NATIONAL STANDARD WIND TUNNEL
- Thermal Anemometer 642 S/N 51563
- HOOK GAGE NO 1425 pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.1S.T. Test Reference Number 731/241480

- Ultrasonic Anemometer Model DA-850-3TV (sensor TR-90AH)

Serial Number 110730028  (sensorla 9586)
OO
JAPAN QUALITY ASSURANCE ORGANIZATION /"q"; N

_yc.-’—"‘\\ {E,_
Calibrated by : (,\ﬁg\mmrbx&y

g A
’c/ff:fﬁéf c&q T ;,:\
Mr. Waicharapol Subwat

N e,

Y %".‘-’_ﬁ \‘._x i ‘ 1?“" ‘ T 3
'E'{l nthorised Bignatory) © -

A RO
L\ forghe Chiel / ;}_

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhunwit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 025722

27 January, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenie Anemometer | Pressure | Vacumm | Velocity Velocity Correction
nisec imetes 120 | mehen 120§ TRESCE nses misee
1.00 - - - ¢4 .60
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - i6.5 0.52
20.02 - - - 19.3 072
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
20 Q0
180 180
270

Calibrated by :
(Noreord—

Mr. Watcharapol Subwat

Mechanica! Engineer
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 301 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000-27 FAX. 0-2719-0484
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Cert.No.: 22CHO410 3

Certificate of Calibration | Page.

Equipment :
Manufacturer :

Model :

Serial No. :

iD No. :

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

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

( /} Malee Butkruea
{ ) Seithip Meangmai

Issue Date :

pH Meter
Horiba
LAQUA-PH1300
BO6DO012
Used Iltem

11 July 2022

11 July 2022
2207-02430C-7

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)
(25.2 - 25.4) °C

(508 - 51.3) %

In - house method

- CP-OCH2 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Krisda Malee

Ml -

Approved Signatory

19 July 2022

The Uncertainties are for a confidence probability of approximately 95%

T!ﬁs ceriificate may not be reproduced other than in full, except with the prior written

Avproval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

NSC.TISITIS17025 i
CALIERATION 0008 LY
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Cert. No.: 22CHO410

Page.: 20f2
Condition of this calibration resuit

1. Reference Standard Instrument  : -

o Instrument Serial No. ID No. Cert. No. Due Date
?z 1) Document Process Calibrator 46530031 4130RC098 21E3245 Q7 Oct 2022
2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable fo National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
i ANSI-ASQ National Accreditation Board, Accredited No, AR-1835
? Buffer Selution Manufacturer Lot No. . Exp. date
pH 1.681 CPA chem 754027 | 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.866 CPA chem 754029 28 Jun 2023
pH 9.181 CPA chem 766823 04 Sep 2022
PH 12.44 Hach Lenge GmbH . C02796 15 Dec 2022

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

% Function : mV Measurement

i Performing standard curve by Fluke at pH (1.68,4,7,10)

j Unit Under Nominal | Standard Uncertainty of Coverage
! Calibration Value Voitage Actual Reading Measurement factor
Input (EmV) k
pH mvV mv pH

pH Meter 1.680 314.73 3i4.7 1.694 0.058 2.00

S/N.: BOBDOOMZ 4,000 177.48 177.5 4.008 0.058 2.00
we 6.860 8.28 8.3 6.880 0.058 2.00
it 7.000 0.0 0.0 7.000 0.058 2.00
ot 9.180 -128.97 | -128.9 9.188 0.058 - 2.00
i 10.000 17748 | 1774 | 10.011 0.058 . 2.00

#;  Function : pH Measurement
*"J? Performing four buffers standard curve by using buffer nominal pH (1.68,4,7,9)

fi: Unit Under Standard pH Actual pH |Actual mV | Uncertainty of | Coverage
Calibration Buffer Soiution Reading | Reading | pH measurement factor
: ' {(mV) @) k
pH Electrode 1.681 1.681 295.6 0.0050 2.00 .
SIN.; 9X9M0055 4.008 4.007 159.9 0.0047 2.00 -
6.866 6.866 -6.9 0.0084 2.00
9.181 9.181 -139.9 0.014 2.00
*12.44 12440 | -3145 0.056 2.00

Remark: *: Not NSC-ONSC Accredited

The reporied uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
' -000-
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Mg e U SRA T e e TR e N A e e T B e o SR, ey AT M IR S e e v 1, 6P

a 1NANRAN



;IE
i
: i
{
i
U
4
1)
(i
’
|
37
|
b
{(Ti“

RPN
'
a4
oot e, ‘: -
27 f%
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  fbia=gies . JA\ . -,;ii
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7220 M YEAAEN :1
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 oot o %%
HEC-TISI-TISIT025
TEL, 0-2717-3000-27 FAX.0-2719-0434 GALIBRATION 0008 {E
1
1
. . . Cert. No.: 22TM570 j}
Certificate of Calibration Page: 1ofs
Ve
Equipment : BOD Incubator §
7
Manufacturer : Accuplus i
. W
Model : i205 (E’
Serial No. : 0408-0115-0008 : 5
[
ID No. : TET.LAB.BODOS by
?,?
Submitted by : That Environmental Technic Limited QE
1/6 Soi Ramkhamhaeng 145, v

Khwaeng/Khet Saphan Sung,
Bangkok 10240

LN S =

Location : Laboratory {Thai Environmental Technic Limited) E’ /,-
i
Received Order : 20 April 2022 éll
Calibration Date ; 21 April 2022 E’e
Ambient Temperature : (26+10)°C E
Relative Humidity : (50+£30)% ?
Calibrated by : Preecha Hlahib gg

“ ¢
~ f
g) Approved by : % : Sig
é Approved Signatory ﬁ,{%
( ) Pomthippa Tameyakul (\I
s"é (/) Malee Butkruea ) §-|
,{f () Suwit Imjai ;{ g
/ .
‘f Issue Date : 6 May 2022 (%
if The Uncertainties are for a confidence probability of approximately 95% "‘IE
.s? This certificate may not be reproduced other than in full, except with the prior written ; ;p
% Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

P &
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| Procedure Used :-
£
o

|
} Equtpment: BOD Incubator Ceri. No.: 22TMA70 g
) Cond:t:on As-Received :  Used ltem Page.: 2 of 3 '-'._
.\.‘Reference : 2204-03690C-8

* Calibration were conducted using calibration procedure CP-OT02 according fo direct measurement
i.method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
fw The temperature scale used was based on ITS-90,

- CDndlthﬂ of this resuit of calibration '
3‘%1 Reference standard instrument:- _ F
;j, Instrument Model Serial No. Cert. No, Due Date i
’l"}'- 1 } Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
Jr 12. This certificate is valid only to the item calibrated on date and place of calibration.
¢ 3 This certification is traceable to the International System of Unit. ‘
;‘Result of Calibration :-  (*) Without Adjustment | >
foFunctlon of UUC* : Temperature Source !
‘:,:;Fresh air setting : Not Available Envlronmnt during calibration
i Beginning Finished &
fz . Temp. ( °C ) 29 30
REL.Humid. { % ) 50 55 '
4 © < AC Supply { Volt ) 220 220
3 {ret)
" S v 8 Position : Ref. Std.
T 7 ID No.:
! W, Tl . / 1 18-10RTD-01
-~ 2 18-10RTD-02
- W = 3 18-10RTD-03 |
. Probe instaliation Details : Dimension of Chamber 4 18-10RTD-04 |
,{ a= 10  em D= 048 m 5 18-10RTD-05 4
; b= 10 om W = 050 m 6 -18-10RTD-06
' c= 10  em H = 11 m 7 18-10RTD-07 G
{ Capacity = 0.6 oy 8 18-10RTD-08 - ’
fj 9 (ref.) 18-10RTD-09
5 i
i

a 10390688



'ﬁfquuipment: BOD Incubator - Cert. No.; 22TM570 '

l'.Condition As-Received : Used ltem Page.: 3 of 3 i
Reference : . 2204-03690C-8 >

- Result of Calibration :- (*) Without Adjustment

l zFunctton of UUC* : Temperature Source

s “Eresh air setting : Not Available ;

Er Calibration | UUC* vuc* Temperature Temperature Overall Uncertalrity Coverage 1‘

Point Setting Reading stability uniformity Variation Factor L

1 (°C) (*C) (°C) (£°C) (°C) (°C) (£C) k

. 20.0 19.8 19.7 0.46 0.53 1.1 0.66 2

| Calibration Measured Temperature ( °C )

2l Point Position .

Fo(ec) 1 2 3 4 5 6 7 | 8 9 (ref.)

r 20.0 20.077 20,139 | 20.043 20.202 20.077 20.010 19.886 20.013 20.132 i

':’Average The average of 30 values in each paosition. I

i Temperature stability : One-half of the greatest maximum difference of measured temperature -at any one sensor. .

o Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
i :temperature at the reference location which are observed at the same time or at as close an observafion time as
g.._apossmle to determine the température pattern or homogeneity within the chamber under steady-state conditions.

"‘*‘bverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

~#-UUC* : Unit Under Calibration
: T ‘Note : The reported uncertainty of measurement was included stability and excluded uniformity .
a[ The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
:}{ifactor k, providing a level of confidence of approximately 85 %.
l,_l_h‘: . Y

o

a 1090689
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number ! SPR22070183-2 Page: 1 of 3

Customer  Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name ! DO Meter
Manufacturer ! Horiba

Modei 1 LAQUAact-DO110
Seriai Number : DCTDO0OS

1D, Number ¢ No.t1

Environmentat Conditions

Ambient Temperature © 23°C T 2°C Received Date : 11 Feb 2022
Relative Humidity T 50% T15% Calibration Date T 14 Feb 2022
L.ocation of Calibration I In-Lab Recommend Due Date 1 14 Feb 2023
Calibration Procedure . In-House Method Date of Issue © 15 Feb 2022

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

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, Naticnal 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 cusiomer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the resulis meets their neads.

All calibrations are performad 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.8arawut Khitmai Approved by @/

Calibration Officer { Mr.Worapang Sinthusopa }

Authorized Sighatory

SP-FM-04-16 rev)



Calibration Report

Traceability
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NIMT - The National Institute of Metrology, Thailand.
SP Metrology - SP Metrology system (Thalland} Co.Ltd.

This certification is traceable tp the International System of Unit maintained at :
HANNA - Hanna instruments (Thailand) Ltd.

& Certificate Number : SPR220201283-2 Page 12 of 3
Reference Standards
Eguipment Name Modal Serial No. Certificate No. | Due. Date
Zerg Oxygsn Solution HI7040L, Lot. S0066/21 20F11 22 Jun 2026
Oxygen, Carbon monoxide and TRM-E-3100 N/A CGE-0150-21 15 Nov 2026
Electronic Batance ME2358 22314692 SPR21070480-1 | 03 Aug 2022

SP-FM-04-1%5 rev.0
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METROLOGY SYSTEM (

Result of Calibration

Certificate No.t SPRP2020183~2 Page - 3 of 3
Function : Dissolved Oxygen Permanance Test Unit : ppm
Actual Unceriainty
Range {(ppm) UUG. Reading Error
Standard { +)
0.00 0.00 0.00 0.13
0-40
8.30 8.22 -0.08 043
Note:

The result of calibration was found accurate as show ori 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 chiained by muitiplying
the standard unceriainty with the coverage factor k = 2, providing a lave! of confidence approximately 95%

- End of Certificate ~

3P-FM~04-15 REV.0
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TECHENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-27 FAX.0-2715-9484
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NSC-TISL-TIS17025
CALIBRATION DOOS

Cert.No.: 22CHO26S
Page.: 10f2

of Calibration
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E Equipment ; Conductivity Meter frf*
._Q;‘,! Manufacturer : Horiba ﬂs
*Ef Model : ES-51E e
1 Serial No. : S205087 %{E
& at
ot ID No. : . ?ff(’}
D Condition As-Received: Used Item ' %%E
7 :
- Received Date : 20 April 2022 /
,,‘: ‘-;ﬂ
!E i Calibration Date : 22 April 2022 5%%
ﬂ' £
g"? Reference : 2204-03690C-1 ?G;,
) Submitted by : Thai Environmental Technic Limited _i[
U 1/6 Soi Ramkhamhaeng 145, i
~ Khwaeng/Khet Saphan Sung, ;’g,
2 Bangkok 10240 ‘;\lE
_;é Calibration Place : Laboratory {Thai Environment Technic Limited) ;if‘
)} Ambient Temperature : (27.2 - 27.5) °C (On-Site) '\“
7 Relative Humidity : (58 - 57) % (On-Site) Y
N Calibration Procedure: In -house method : {gg
t;f)g - CP-OCHS3 : based on direct measurement by 3"!&
. using certified reference material (CRM) i)fb
\n Calibrated by : Uthen Kankawi (JL
£ e
?f’%
N - ‘
;} Approved by : % X :
§ § Approved Signatory gf
?F‘ { ./) Malee Buikruea (
fjﬂ{ ( ) Saithip Meangmai a4
i { )Warakorn Lerngagtrakui %
"‘:‘; {\
,f Issue Date : 6 May 2022 by
6 f
i N
j The Uncertainties are for a confidence probability of approximately 95% “.} :
zf 1{. This certificate may not be reproduced other than in full, except with the prior writien ;
f’;— Approval of the heed of Corporate Services 3 Equipinent Calibration and Testing Services. o {f;
e Y
;g & -"1%;3.7 @3&? ¢ ;
P Eanfoc P I AN
Eq%ﬁ? :‘?::‘.w B T kg ST 6 o TR & ¢ fmSTIE g g 8 6 =TT A g A e AT ST o ¢ T T T SR e = ‘?:i:\:j’; E
i A e i = %Mﬁni:m,mr\%m'%@ TN Ve e mR e #k‘-a;;*b"'l'*ﬁ:‘%@e T ey o m““‘““)"' )
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Condition of this result of calibration
“" 1, Reference Standard Instrument :-

Instrument Serial No.

ID No.

Certificate No.

Due date

: 1) Digital Thermometer 307901
i

7TO0RC137

2111134

19 Oct 2022

This certification is traceable to the international System of Unit maintai
il

- Traceable to Nationat Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials -

through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

i

f} Conductivity Solution Manuf_actu rer Lot No. Exp. date
T 1.413 mS/cm CPA Chem 766815 04 Sep 2022

3.
HH

'} Calibration_results

¢ Function : Conductivity Measurement

L2 (*) After Adjustment at 1.413 mS/em

' Conductivity Electrode Serial No.: 9COA0150

ned at:-

- Conductivity calibration solufion, CPA chem Lid., The measurament resuits are traceable to 8|

- Control Conductivity calibration solution temperature by Water bath (2510.2) ‘c
This certificate is valid only to the item calibrated on date and place of calibration.

; Standard Before Adjustment After Adjustment Uncertainty Coverage

' Conductivity Solution UUC* Reading UUC* Reading of Measurement factor

it (%) K
i 1.413 mSfom 1.351 mS/em 1412 mSfom 0.011 mS/em 200 |y

. Remark

:
Sl

= YUC* = Unit Under Calibration

- Adjustment Cell constant = 1,074 cm "

, The reported uncertainty of measurement was based o

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

i,
53
et

o

~000-

N a standard uncertainty muitiplied by a coverage

a 1106370
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FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

Customer : THA! ENVIRONMENTAL Date Tested: 22-n.A.~22

TECHNIC LIMITED. Recommendation Receriification
Address :  1/6 Soi Ramkhamheang 145, Period 6 Months

Khwaeng/Khet Saphan Sung, Recertification Due: 21-31.0.-23

Bangkok 10240 Date Last Certified: 26-1.m.-22
User Name: ant nunassal isudssanfllan Visit Number: 2 OF 2
Phone: 02-7353101-3, 02-3737798 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com

admin@tet1985.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab Version 3.2
AS 800 80155070102
FIAS-100 2288

TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N98300244

Page 1 of 4

TH ONE SOURCE CO.,LTD. 33/118 Moo 10,T.Ladsawai, Alam Luk Ka, Pathum Thani 12150 Thaitand



FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 600550701 01 DATE TESTED 22-n.0.-22

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

B. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cytinders
E. Cleaning the Furnace Windows

2. AUTOSAMPLE CHECK
A. Sampling and Arm

B. Sampling & Rinse Pump
C. Sampie Position & Clean

D. Clean or Replace the Rall Sensor
3. COOLING SYSTEM CHECKS

A. Clean and Change Distill water

-

B. Themosensor
4. FIAS CHECKS

~

A. Pump and 5 Port Valve
B. Chemifold ana Tuhing K
C. Power Supply K

~

D. Flow meter and Gas system

o O O (o] QO Ollolielio]lo
g | BIEIERIER BE BEEE BIHHRE
@
AV ]
9
B

TH ONE SOURCE CO.,LTD. 33/118 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand



FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600
SERIAL NUMBER 60085070101 | DATE TESTED 22-n.;m.-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 + 25 mi/min 235 mL/min
External Flow 100 + 10 ml/min 110 mbL/min

2. Chromium Baseline Noise
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 int.Abs 0.0005 Int.Abs
sSb <0.005 Int.Abs 0.0003 Int.Abs
3. Chromium Characteristic Mass(m,) and Precition
(measure 5 furnace firing using 20 ul
sampie injections of 10 ug/L Cr standard)
m, Resulis 6.5 pg + 1.5 pg 6.5 pPg
Precision < 2.0% 1.48 %
4. Copper Characteristic Mass{m,) and Zeeman Ratio
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

m, Resulis 17.0pg + 3.5 pg 14.2 pg
Zeeman Ratio 0.58 + 0.04 0.555
Page 3of 4

TH ONE SCURCE CO.,LTD. 33/118 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand



FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

~

SERIAL NUMBER 60055070101 DATE TESTED 22-n.m.-22

Remarks :
Changed The Controller Bd. Atomizer { 4 May 2015 )

Replace The Contact Cylinder ( 27 July 2021 )
Zeeman Ratio Atomic Signal{peak area)

i

Atomic Signal(peak area)+Backgroung Signal(peak area)

= Changed the THGA Contact Cylinder on 22 July 2022

Copper blank = 0.0015

This is to certify that the above tests have been perfomed and the configuration tested

meets
l:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Tregvichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE CO.,LTD, 33/113 Moa10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand
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PerkinElmer”

iNnstruments.

Cermﬁcate of T mining

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

L

CA—

CSLim
Service Specialist

Periingimor & |

. AHI NN

13 Feb 2004 EYo? oy




FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : u3i¥un wmaindvwiadauive Date Tested: 3-01.0.-65
FIAG Recommendation Recertification

Address :  1/6 aiaasudni 145, Period 6 Months
uaaEEWINEY, lnarwuge, Recertification Due: 2-134.£1,-66
AgILMN 10240 TH Date Last Certified: 4-131.21.-65

User Name: am Anfidné Wiaseu Visit Number: 2 of 2

Phone: 02-3737799 TH ONE SOURCE Phone: 081-7316733

E-maii: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

ketsarin.c@tet1995.com

CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinlLab 3.2

TEST STANDARD USED PART NUMBER
Copper N9300183

Filter 0.2 % MG0-057

Page 1 ot 4

TH ONE SOURCE Ce.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



AAnalyst 100

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

FSR 1492

SERIAL NUMBER 04050110503 DATE TESTED 3-0.0.-65
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.{if necessary)
C. D2,HCL bearn adjust (if necessary)
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system ( safety )
3. ELECTRONICS CHECKS
A. Power Supplies _
+5.00 Vdc + 0.2 Vde +5.02 Vdc
+11.50 Vde + 0.2 Vde +11.48 Vde
+15.00 Vde + 1.0 Vdc +14.29 Vde
-15.00 Vdo + 1.0 vdc -15.06 Vde
+ 35.00 Vdc + 3.0 Vde +35.13 Vde
4. WAVELENGTH ACCURACY TEST
A. Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.74 nm.
B. Fe Lamp wavelength 248,3 nm + 0.3 nm. 248.12 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.67 nm.
Page 2 of 4

TH CGNE SCURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand



FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100
SERIAL NUMBER 04050110503 DATE TESTED 3-01.A.-65
5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filier 0.2 + 10% 0.180 0.173 Abs.

B. AA Baseling noise test with Copper (324.8 nm)

integration time = (.5 seconds
Replicates = 99 times
Standard Deviation = 0.001 0.000

C. Flame sensitivity with Copper (324.8nm)

(5 mg/L Cu Standard a read time of 10 seconds

10 replicates, standard burner)

Stainless steel nebulizer =0.25 {(.285 Abs.
%RSD <03 0.14 %
Page 3 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thaifand



FSR 1492

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100
SERIAL NUMBER 04050110503 DATE TESTED 3-61.61.-65

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

THONE SCURCE Ce.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 121 50, Thailand
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Perkintirer
For the Better

WO-01865288/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

iCustomer : 13t mafinFanaionine Date Tested: Octcher 4, 2022
0@ Recommendation Recertification

Address :  1/6 BORSINAMNG 145 Period 6 Months
HYNTSHINEL LIAaEWIHEY Recertification Due: April 4, 2023
NFUNWUNINAT 10240 Date Last Certified: Agril 5, 2022

User Name: Khun Nattapong Visit Number: 20f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-8420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 O78N1310024C

810

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

1PV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Mixed standard 1/10 NOB2-1579 May 30, 2023

Mixed standard 1/100 N930-0221 November 30, 2023

CUSTOMER SUPPLIED CONMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

Page 1 of 4

Perkinkler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



, ) WO-01865289/2022

Perkin&Eirmey”
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : Ociober 4, 2022

1. MECHANICAL. CHECKS
A. Inspsct and clean al! fans and filters.

AR

8. Inspect and replace as necessary, all torch components including the RF coil,

=

C. Inspect all tubing for sign of clacking or teaking.

-

D. Adiust water and gas pressure regulator settings.

E. Inspect and leak check pneumatics drawers.

EIEEEEE
>

>

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

=

A. Inspect and clean all optical components.

-

B. As reqgiured, check and replace all purgebfiliers.

HiEE
-~

C. Recheck optical alignment.
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller,

Qllc
AR

B. Flush out the chiller svery six months.

4. PERFORMANCE CHECKS

ey

A. Torch View Alignment,

ol1C
=

B. Wavelength Calibration.

Page 2 of 4

PerkinEfer Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailang
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PerkinEirssey”
For the Betler

WO-01865280/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : Q78N1310024C DATE TESTED : QOctober 4, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 183.696 nm <0.008 0.00726

Ni 231.604 nm <0.011 0.00833

Ni 341476 nm < 0.015 0.01232
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01577
Precision

Zn 206200 nm % RSD <1.0 0.18

Mg 280.271 nm % RSD <10 0.46

Mg 285.213 nin % RSD <10 0.42

Ba 455.403 nm % RSD <10 0.06
Detection Limits : Axial As 193.896 nm 3(SD) pph 3
' Se 196.026 nm 3(SD) ppb 4.14

Tl 190.801 nm 3(SD) ppb 2.27

Pb 220.353 nm 3{(50) ppb 0.95
Detection Limits ; Radial As 193,696 nm 3(5D) ppb 8.64

Zn 213.857 nm 3(SD) ppb 0.13

Mn 257.610 nm 3(SD) ppb 0.0t

La 379.478 nm 3(SD) ppb 0.93

Ba 455403 nm 3(SD) ppb 0.04

Ba 493.408 nm 3(80) ppb 0.12
BEC : Axial (IBX1000)/(S-B) Mn 257.610 nm <30ppb 15.70
BEC : Radial (IB X 1000)/(1S-18) Mn 257.610 nm <30 ppb 9.1

Page 3of4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



' ) WO0-01865299/2022

PerkinEirnay
For the Betier

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : October 4, 2022

Remarks :
Commissioning follow as commissioning performance sheets,

This is to certify that the above tests have been perfomed and the configuration tested

mee{s
]___] does not mest

the PerkinElmer Specifications listed an this certificate.

This certificate does not modify PerkinEimer's standard terms and condition of sale,
including warranty terms.

Service Departmept-PerkinElmer Ltd.

wobormedrommeamae, W RD S LAN

( iphan Promlumda )

Service Engineer

Page 4 of 4

PerkinEler Ltd. 200 Sol 17, Rama 9 Road, Khwang Bangkapi, Knet Huay Kwang, Bangkok 10310, Thailand



Method: DLRL-Cal

Page

1

Data: 4/10/2565 12:43:40

Align View XY BAxial for analyte Mn 257.610

X-position
-2.0
-1.86

Y-position
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5-
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
15.0
19.5
20.0
15.0
15.0
15.0
15.0
15.0
13.0
13.5
14.0
14.5
15,0
15.5
16.0
16,5
17.0

Intensity
5118763,
6802430.
7988705,
8921036.
9415249.
9145189,
B561448,
7372556.
5B01066.
4360683,
3277541,

178360.

270096,

524775,
1099741,
1947168
3092168,
4482627,
6341583.
7903988,
8845944,
055387%6.
0348844,
9062049,
7895237,
6093533,
4782901.
3580353.
2452502,
1400321,

799140.

420183.
B553343.
9414538,
9524088.
9441307.
B738064.
4961231,
6479100.
BO7S437.
9293868.
9727764,
9697873,
B856220.
7B70834.
62884028.2

N d s L A s O D s 0P W00 s P s SR DWW DR LT WG = R R R o L o

4/10/2565 12:38:01 aligned for analyte Mn 257.610
-0.4 mm having Peak intensity 9727764.3 for Axial viewing
15.0 mm having Peak intensity 9727764.3 for Azial wviewing

X viewing position set to
Y viewing position set to

Align View X

X~position
-7.0
-6.5
-6.0
-5.5
-5.0
-4.5
-4.0
-3.5
-3.0
-2.5
-2.0
-1.5
-1.0
-0.5

0.
0.
1.

o wm O

Radial £for analyte Mn 257.610
Y-position

15.0
15.0
15.0
15.0¢
15.¢0
15.0
15.0
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.

o I o T o N i TR e T e o J . R e . }

Intensity
8334,
11264.
16657.
26028,
43856,
74460,
127306.
182637,
243830.
382351.
597693,
B74758.
1163200.5
1333747.2
1412726.3
1363321.5
1228528.7

WD WO WO WD



Methed: DLRL-Cal Page 2 Date: 4/10/2565 12:43:40

1.5 15.0 1009252.5
2.0 15.0 762103.9
2.5 15.0 679846.2
3.0 15.0 616511.7
3.5 15.0 449873.5
4.0 15.0 285408.6
4.5 15.0 150949.1
5.0 15.0 109896.6
5.5 15.0 56963.5
6.0 15.0 32251.4
5.5 15.0 22416.7
7.0 15.0 16775.4

4/10/25€65 12:41:55 aligned for analyte Mn 257,610
X viewing position set te 0.0 mm having Peak intensity 1412726.3 for Radial viewing




Method: DLRL-Cal Page 1 Date: 4/10/2565 13:11:38
Reﬁrccessing Bagun
Logged In Analyst: TET Technigue: ICP Continuous

Resulits Data Set {(original): PM40CT22
Results Library
Results Data Set (reprocessed):
Results Library (reprocessed):

{original): C:\Users\Public\PerkinElmer\IPV\PK.mdb

Sequence No.: 1

Sample ID: Calib Blank 1
Analyst:

Logged In Analyst {(Original)
Initial Sample Wt:
Diluticn:

Wash Time:

: TET

Mebulizer Parameters: Calib Blank 1

Autesampler Logcation:
Date Cellected: 4/10/2565 13:03:09
Data Type: Reprocessed on 4/10/2565 13:10:50

Initial Sampls Vol:
Sample Prep Vol:

Analyte Back Pressure Flow
Al 16%.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corracted Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 120.801 ~188.5 [0.001 pg/L
Az 193.696 172.3 [0.00] ng/L
Se 196.026 118.8 [0.00] ng/L
Pb 220.353 780.8 [0.00] ng/L
Sequence No.: 2 Autosampler Location:
Sample ID: DL~Standard Date Cellected: 4/10/2565 13:08:25
Analyst: Data Type: Reprocessad on 4/10/2565 13:16:50
Logged In Analyst {(Criginal) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
A1l 188.0 kPa 0.55 L/min
Maan Data: DL-Standard
Mean Corrected Calib
Analyte Intensity Std.Dav. RSD Cone. Units
Tl 180.801 27521.6 (10001 pg/L
As 153.696 253%88.0 [1000] pg/L
Se 156,026 7470.8 [500] ng/L
Pb 220.353 S6586.8 [500] ug /L
Calibration Summary
Analyte Stds. Eguation Intercept Slope Curvature Corxy. Coef. Raslope
T1 120.801 1 Lin, Calc Int 0.0 27,52 0.00000 1.000000
As 193.696 1 Lin, Cale Int 0.0 25.40 0.00000 1.000000
Se 128,026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 113.2 0.00000 1.000000
Secuenca No.: 3 Autosampler Location:
Sample ID: IDL-XL (2% HNO3) Date Collected: 4/10/2565 13:04:56
Analyst: . Data Typs: Reprocessad on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET

Initial Sample Wt:
Dilution: 3X
Wash Time:

Initial Sample Vol:
Sample Prep Vol:



Mathod: DIRL-Cal Page 2 Date: 4/10/2565 13:11:36

Nebulizer'Parametars: IDL-XL {2% HNO3)
Analyte Back Pressure Flow
all 188.0 kPa 0.55 L/min

Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std.Dev. RSD
Tl 120.801 i0.z2 0 pg/lL 0.786 1 pg/L 2.27 204.66%
As 1393.696 -32.9 -1 ug/L 1.04 -4 nyg/L 3.11 80.03%
S5e 196.026 -47.2 -3 nug/L 1.38 -9 png/L 4.14 43.71%
Pb 220.353 i32.z2 1 ng/L 0.32 4 pg/L 0.%6 27.41%
Method Loaded
Mathod Name: DLRL~Cal Method Last Saved: 5/4/2565 10:59:28
IBEC File: MSF File:

Msthod Description: C8000-Calibration for later test

Saquence No,: 1 Autesampler Location:

Sample ID: Calib Blank 1 Date Collected: 4/10/2565 12:54:37

Analyst: Data Typs: Reprocessed on 4/10/2565 13:11:22
Logged In Analyst (Original) : TET

Initial Sample W: Initial Sample Vol:

bilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calik Blank 1
Analyte Back Pressure Flow
211 188.0 kPa 0.5% L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Znalyte Intensity Std.Dev. RSD Cone. Units
As 193.696 45.2 [0.00] mg/L
Zn 213.857 5597.0 [0.00]) mg/L
Mn 257.610 3627.2 [0.00) mg/L
La 379.478 798.1 [0.00) mg/L
Ba 455.403 7460.0 [0.00] mg/L
Ba 493.408 8076.4 [6.00] mg/L
Sequence No.: 2 Autosamplex Location:
Sample ID: Calib Std 1 Date Colliected: 4/10/2565 12:45:45
ABnalyst: Data Type: Reprocessed on 4/10/2565 13:11:23
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilutien: Sample Prep Vel:

Wash Time:

Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 186.0 kPa 0.55 L/min

Mezn Data: Calib 8Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev, RSD Cone. Units
As 193,696 15741.8 [5.0] mg/L
Zn 213.857 160791.5 [1.0] mg/L
Mn 257.610 1661581.1 [1.0] mg/L
La 379.478 338793.3 [1.0]) mg/L
Ba 455,403 810942.8 [0.1] mg/L
Ba 493,408 622557.7 [0.1] mg/L

Calibration Summary

Analyte Stds. Equation Intercept Slope Curvatura Corr. Coef. Rezlope



Method: DLRL-Cal Page 3 Date: 4/10/2565 13:11:37
As 193.696 1 Lin, Calc Int -0.0 3148 0.00000 1.000000

Zn 213.857 1 Lin, Calc Int 4.0 160800 0.00000 1.0004000

Mn '257.610 1 Lin, Cale Int 0.0 1662000 (.00000 1.¢00000

La 379.478 1 Lin, Cale Int 6.0 338800 0.00000 1.0000090

Ba 455.403 1 Lin, Calec Int 0.0 3108000 0.00000 1.000000

Ba 483.408 1 Lin, Calc Int 0.0 £226000 6.00000 1.000000
Sequence No.: 3 autosanpler Lecation:

Sample ID: IDL-RL (2% HNO3) Dats Collescted: 4/10/2565 12:57:21

Analyst: Data Type: Reprocessad on 4/10/2565 13:11:23
Logged In Analyst {Original} : TET

Initial Sample Wt:
Dilution:
Wash Time:

3X

Initial Sample Vol:

Sample Prep Vol:

Nebulizer

Rnalyte
all

Parameters:

187.0 kF

IDL~RL (2% HNO3)
Back Fressure

a

Mean Data:

Analyte
193.
2i3.
257.
.478

BAs
n
Mn
La
Ba
Ba

378

455.
493.

696
857
610

403
408

IDL-RL {2% HNO3)

Mean Corrected

Intensity
~45.8
-4719.
-3285.
~316.
-6917.
~-5645,

LEURE Wl W T B a3

Flow
0.55 L/min
Calib.

Conc. Units 3td.Dev.
-0.0 mg/L 0.00
-0.0 mg/L 0.00
-0.0 mg/L 0.00
-0.0 mg/L 0.00
-0.0 ma/L 0.00
-0.0 mg/L 0.00

Conec.
~-43.
-88.
-5,
-2.
-2.
-2,

R S = S T S = 0

Std.Dev.

8.84
0.13
0.01
0.93
0.04
0.12

RSD
20.25%
0.15%
0.12%
33.34%
1.309%
4.36%



Method: DLXL-Cal Page 1 Date: 4/10/2565 13:11:01

Reérocessing Begun
Logged In Analyst: TET Techniqua: ICP Continauous

Results Data Set (original): PM4OCT22

Results Library (original): C:\Users\Public\PerkinElmer\IBV\PM.mdb
Results Data Set (reprocessed):

Results Library (reprocessed):

Sequence No.: 1 dutosampler Location:

Sample ID: Calib Blank 1 Date Collected: 4/1G/2565 13:03:09

Analyst: Data Type: Reprocessed on 4/10/2565 132:10:50
Logged In Analyst {Original) : TET

Initizl Samples Wt: Initial Sample Vol:

Biluntion: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressura Flow
All 18%.0 kPa 0.55 L/min

Mean Data: Calib Blank 1

Mean Corracted Calib
Analyte Intensity Std.Dev. RSD Cone. Units
T1 180.801 -188.5 [0.00] pg/L
As 193.696 172.3 [0-00) ng/L
Se 196.026 118.8 [0.00] ng/L
Pb 220.353 780.8 f0.00] pg/L
Saquence No,: 2 Autosampler Location:
Sample ID: DL,-Standard Date Cellected: 4/10/2565 13:08:25
JAnalyst: Data Typa: Reprocessed on 4/10/2568 13:10:50
Logged In Analyst (Original) : TET
Initial Sample W&: Iritial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
a1l 189.0 kPa 0.55 L/min

Mean Data: DIL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev, RSD Cone. Units
Tl 150.801 27521.6 [1000] pg/L
As 193.696 25388.0 {10001 ng/L
Se 196.026 7470.8 {S00} pg/L
Pb 220.353 56586.9 [500] pg/L

Calibration Summary

Analyte Stds. Equation Intercept Slcpe Curvature Corr. Coaf. Reslope
Tl 15%0.801 1 Lin, Calc Int 0.0 27.52 0.00000 1.000000

As 193.696 1 Lin, Calc Int 0.0 25.40 0.00000 1.000000

Se 18%6.026 1 Lin, Calc Int 0.0 14.94 0.00000 1.000000

Pb 220,353 i Lin, Calc Int 0.0 113.2 0.00000 1.000000
Saguenca No.: 3 Autosampler Location:

Sample ID: IDL-XL (2% HNO3) ) Date Collected: 4/10/2565 13:04:56

Analyst: Data Type: Reprocessed on 4/10/2565 13:10:50
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Voil:

Dilutien: 3X Sample Prep Vel:

Wash Time:



Method: DLXL-Cal Paga 2

Date: 4/10/2565 13:11:01

Nebulizer Parameters: IDL-XL (2% HNO3)
Apalyte Back Pressure Flow
All 1€8.0 kPa 0.55 L/min

Mean Data: IDL-XL (2% HNO3}

Mean Corrscted Calib.
Anaiyte Intensity Congc. Units Std.Dev.
T1 1%0.801 10.2 0 ng/L 0.76
As 193.6%56 -32.2 -1 ng/L 1.04
Se 196.0286 -47.2 -3 pg/L 1.38

Ph 220.353 132.2 1 ug/L .32

Sample
Units

ng/L
ug/L
ny/L
ng/L

5td.bev.

2.27
3.11
4.14
0.986

RESD
204.66%
80.03%
43.71%
27.41%



Method: MaBEC Fage 1 Date: 4/10/2565 13:11:59

Method Loaded '
Mathod Name: MnBEC Method Last Saved: 15/10/2583 10:51:07
IEC File: MBF File:

Methed Description: CB000-XL and Rl-Spec <or = 30 pg/L,Atin:Spec<or= 5bng/L

Sequence Mo.:@ 1 Auntosampler Location:

Sample ID: IE (2% ENO3) Date Collected: 4/1G/25865 13:02:02

Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst {Original) : TE?T

Initial Sample Wi: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Tima:

Nebulirax Parameters: YB (2% HNO3)

Analyte Back Pressure Flow
all 18%.0 kPa 0.55 L/min

Mean Data: 1B {2% HNQO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc., Units Std, Dav. Conc. Units Std.Dev, RSD
Mn 257 XN 179923.9
Mn 257 RN 22857.4
Sequence Mo.: 2 Antosampler Lecation:
Sample ID: IS (W069-1579/10 Date Collected: 4/10/2565 12:47:14
Analyst: Data Type: Reprocessed on 4/10/2565 13:11:50
Logged In Analyst {Original) : TET
Initial Sample Wt: Initial Sample Vol
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parametars: IS (N0E9-1579/10
Analyte Back Pressure Flow
All 187.0 kPa 0.55 L/min

Mean Data: IS (N0E9-1579/i0

Mean Corrected talib. Sample
analyts Intensity Cone, Units Std.Dev. Cone. Units Std.Dav. RSD
Mn 257 XN 11640650.3

Mn 257 RN 1784546.6



Method: Resolution
Resuli: PM40CT22

Spectra

Sample ID: Res (N0O69-1579/10)

As 193.696-Res

Rep: 31Nl 231.604-Res Rep: 3
43k i 230k i
- T
‘ l
i 5
Hly HE
ik I
f l [
AR S .
] 1| 0; r i
| 1
193.686 231604
intensity: 36069.5 intensity: 193876.2
Conc: Cone:
1 2
Nif 341.476-Res Rep: 3! Ba 455.403-Res Rep: 1
230k —T M -
i1 i
i |
i i
i | i
e t )ll lk [ f |
| ! i
EJ}I: | |
0 0] ! ]
I ]
341.476 455.403
Intensity; 132225.3 Intensity: 2785464.7
Cong: Conc:
3 4
4M10/2565 12:54:00 Page 1 WinLab
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Method: Precision
Resulf: PM40CT22

Spectra

Sample ID: RSD STD (N069-1579/10)

Zn 206,200 Rep: 31Mg 280.271 Rep: 3
240k % 1M
b
i
i
?}55.
0| i]
I I
206.200 280.271
Intensity: 533785.6 Intensity: 3175228.1
Conc: Conc:
1 2
Mg 285.213 Rep: 3| Ba 456.403 Rep: 3
81k 3M
; N
0] e
| 1
285.213 455,403
Intensity: 183857.4 Intensity: 7177474.6
Conc: Conc:
3 4
4/M10/2565 12:52:00 Page 1 WinLab



Method: Precision

Spectra

Sample ID: RSD STD (N069-1579/10)

Result: PM40CT22
Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
240k é 1M
|
i
I
i
ol | jih | ] | |
' j i E
206,200 280.271
Intensity: §33798.6 Intensity: 3175228.1
Conc: Cone:
1 2
Mg 285.213 Rep: 3;Ba 455.403 Rep: 3
81k M
|
! T |
0 of
1 )
285.213 455.403
Intensity: 183857.4 Intensity; 71774748
Conc: Conc:
3 4
Page 1 WinLab

4/10/2565 12:52:00



Method: Precision

Page 1 Date: 4/10/2565 12:51:50

Method Loaded

Method Name: Precision

IEC File:

Mathod Description: C8000 -N=10- 1.0% RSD

Method Last Saved: 3/5/2554 12:31:51
MSE File:

Sequence No.: 4

Sample ID: RSD STD (N06%-1579/10)

Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collectsd: 4/10/2565 12:48:29
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

¥Nebulizer Parameters: RSD 8Tb (N069-1579/10)

RSD
0.18%
0.46%
0.42%

Analyte Back Pressure Flow
All 187.0 kPa 0.5%55 L/min
Mean Data: RSD STD (NC&9-1579/10)

Mean Corrected Calib. Sample
Analyte Intensity Cone. Units Std.Dev, Cone. Units Std.Dev.
zZn 206.200 5329e64.1 953.086
Mg 280.271 3182498.0 14602.29
Mg 285.213 184385.3 774.20
Ba 455,403 7181766.3 4330.85

0.06%



PerkinElmer TruQ

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElraer Number: Npsais7s
Description: Multi-Eiement Standard
Matrix: 2% HNOs

Lot Numher: 57.02ACRX1 Certification Date: NOV - ZI]Z‘

Expiration Dats: MAY 3 ( 2023

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measured SRM Anaiyte Labelod Measured
As 500 pgimt 501 pgdml 3103a* Ni 10.0 pafmi 10,0 pgiml.

K S00pug/mL  50.3 pg/mlL 3141 Sr 10.0 pgimL 10.0 po/ml

La 100 pg/ml. 0.0 pofml kbt Zn 6.0 ugiml. 16.0 pgfmL

Li 10.0pgimL  10.0 pgiml 3129a* Ba 1.00 pgiml 1.01 pgfml.

Mn 10.0ug/mL 0.1 pgfml a1z Mg 1.00 ugiml 1.01 pgfmik.

* . indicates MIST GRM 1- micates CRM (when NIST SEM Is not evallable)
Reference Mult: Lot¥ 2-84MJ, 3-168MJ, 4-3804J

Refer to side 2 for details of certification.

Halancés are Galibraled with weight sefs Ithodahie 10-NIST.
We.guarantes that our PerkinElmer Tiutl Momic Spectrostopy Standards sre stable and aocurale 1o 20,5% of cariified
cenuentration untll the expiration date, provided the standaras are Xept tighdly capped and stored unter nommal iaboratory
conditions. This valutiis e sum of cimulative srveres assoclated vith the anatylical determipations, pipetting; ahd dilating to fine!
vaolume; Forthese solufians we dse high purily atids, ASTM Type | waler (18 megohm double deicrized); and leached, triple-tins

ed Botlles. Al Plassware used isclass A
E } Certifying Officer. 'y : p@dﬁlj/(ﬂ

ParkinElmer’

Visit www.perkinelmer.com/lacoffices for a complete listing of eur global effices.



Giobhal Service Training Depzartinent

service Enigineer Certification

Wiphan Dromiumda

This is to certify that the above mentioned
PerkinEimer representative has been trained (o
service the instrument indicated below:

ICP2208 Optima 8300 & Optima 4X/5X/7X00 Serics

instructor: < § - Date: July 20, 2012

Geeﬂ/ Coolic

Certified by: M“”

(Manager, Glchal Training Cperalicns)




PerinEler Tu

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N2300221
Pescription: Instrument Cailibration Standard 4

Matrix: 5% HNOs
Certifieation Date: MAY - 2322

Lot Number: 58-169CRY1
Expiration Date: NOV 30 2823

* Instrumental Analysis using ICP Spectrometer:

Analyte  Labeled Measurod SRM Labeled Weasured SRM
As 100 pgiml. 99.8 pafmlL 3103a* Pb 50.0 pgfml 49.9 pg/mlL 3128
Ti 100 ugfmb. 994 pg/mlL 358" Se 50.0 pgimb 4.8 py/rl 3148
d 500 ugmi  S0.0ugmL 3108*
* - indicates NIST SRM + - Indicates CRM {when NIST SRM iz noi availabie)

Refersnos Multl: Lot# 57-158CR, 1-177YJ, 54-134CR
Refer io side 2 for details of cerlification.

I Balances are calibratéd with vigight sets yacestieto NIST.

[l Wwe guarantee that ourRerkinElmer Tru@ Asomie Spectroscopy Standards, are stable and aocurate lo 20.5% of certified

| conceritration until he expiration date, providsd (he standards are kept tightly capped and stored vader narmal abotatory
ongditions, This vaiue is the suin of sumulative errors assoclated with the ahalylical diterminafitng, pipetting, and Huing to inal

il volurne. For these selutidns we uss high purity acids, ASTM Type | water{t8 megohm double delorized), and feachad, tuple-rins

E st boliles. Al glasaware used it olass A

E P CersimOficer 7. Prsilhn

. . PerkinEime Inc

PerkinEimer R
5.5 Tk 1-203-825-4600

BS.R ToH Frez: 1-800-762-4060.

Visit worw, peckineimer.com/lasoffices for a complete listing of our global offices.



Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Submitted by :

Location :

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

Calitrated by :

Approved by :

{ ) Pornthippa Tameyakul

" {/) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

TECHENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUARNG, SUANLUANG BANGKOK 10250

TEL.0-2717-3000-27  FAX. (-2719-9484

AR Fs
q'd-’n‘u ik Ao G 5

HSC-TISI-THS17025
CALIERATION GOO5

Cert. No.: 22TMB47
Page.: 1 of 3

incubator
Memmert

INE 500
E505.1143
TET.LAB.INC 02

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

20 April 2022
20 - 21 April 2022
(26%10)°C
(50 30 ) %

Khit Ruttanaprapachai

ks, -

Approved Signatory

" 8 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This ventificniz may not be reproduced other then in Mll, except with the prior written

Approval of die head of Corporaie Services 3 : Equipment Cafibration and Testing Services,

A 0040778




Equipment : Incubator Cert. No.: 22TMB47
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2204-03690C-11

. Procedure Used :-

¢ Cafibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on 178-80.

Condition of this result of calibration

1. Reference standard instrument:-
Instrument Modei Serial No. Cert. No, Due Date
1 ) Data Acquisition 34972A MY57013711 Z21LM7 16 Jun 2022
2. This certificate is valig only o the item calibrated on date and place of calibration.
3. This certification is traceabie to the International System of Linit,
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 24 24
REL Mumid. ( % } 50 54
AC Supply { Volt ) 221 221

Ref, Std.
1D No.:
18-18RTD-01
18-18RTN-02
18-18RTD-03
18-18RTD-04

Probe Installation Details ; Dimension of Chamber : o
a= 50 com 0= 0.40 18-18RTD-05

b 50 om W= 0.5 18-18RTD-06
c= 50 om h = 0.48 18-18RTD-07

Capacity = .11

Pesition :

18-18RTD-09

a 1105879



Incubator Cert. No.: 22TM6G47

Used Hem Page.: 3of 3
- Reference : 2204-03690C-11
Result of Calibration ;- (*) Without Adjustment
> Function of UUC* : Temperature Source
<L Fresh air setling : Close
Calibration UucH Uuc* Tempaerature Temperature Overall Uncertainty Coverage
I Point Sefting Reading stability uniformity Variation Factor
w_7e) (°C) {°c) (£°C) {°CG) ("C) (+°C) k
:'.-" 35.0 B0 35.0 0.038 0.36 045 0.30 2
37.0 37.0 3r.0 0.12 0.14 0.29 0.30 2
' 44 5 44 5 44.5 0.048 0.82 0.86 0.30 2
I Calibration Measured Temperature { °C ) 7
Point Position
(°c) 1 2 3 4 5 6 7 8 9 {ref.)
3b.0 34.915 35.119 34,888 35,269 34.884 35.220 34.927 35.107 35.227
37.0 36.8984 37.106 36.984 37.062 37.008 37.088 37.021 37.081 37.119
44.5 44,388 44,832 44.206 44 826 44.019 44741 44.038 44.490 44819

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

. Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are cbserved at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions,
., Qverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
~HUC* 1 Unit Under Cafibration
: Note : The reported uncertainty of measurement was included stability and excluded uniformity . ’

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

~-ofo-
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TECHENOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES NN
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUAMLTANG BANGKOK 10250 bt

\\.‘\ﬂ;ii;,%
=
“».____'___‘_/

" ¥

HEC-TISL-TTS17025

TEL O-2717-3000-27  FAX. 0-3719.9484 CALIERATION 0008

Certificate of Calibration

Eguipment :
Manufacturer :
Model :

Serial No. :

2 No. :

Submitted by :

i_ocation :

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

Calibrated by :

Approved by :

( 5 Pomnthippa Tameyakul

{ <) Malee Butkruea
(7} Suwit Imjai

Issue Date :

Cert. No.: 22TMB46
Page.: 1 of 3

Incubator
Memmert

INE 300
£505.0585
TET.LAB.ING 01

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

20 April 2022
20 - 21 April 2022
(26£10)°C
(50+30)%

Khit Ruttanaprapachai

Mok -

Approved Signatory

6 May 2022

The Uncertainties are for a confidence probability of approximately $5%

This veriificate may not be repredeced other than in fiull, except with the prior weitlen

Appraval of the heud of Corporans Services 3 : Equipment Calibration and Testing Services.

By

A 0040778




'Equipment ; . Incubator Cert. No.: 22TMB48

. Condition As-Regeived :  Used ltem Page,: 20of 3
~ Reference : 2204-03620C-10
. Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurament
“method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.

.+ Gondition of this result of calibration

1. Reference standard instrument:-

. Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 349724 MYB7013711 21LM7 18 Jun 2022

2. This certificate is valid only to the item calibrated on date angd place of calibration.
i3, This certification is traceable to the International System of Unit.

‘Result of Calibration :- (*) Without Adjustment

: Function of UWUC* : Temperature Source

‘Fresh air setting : Close Environment during calibration

Beginning Finished

Temp. ( °C ) 24 24
REL.Humid. ( % } 50 55
AC Supply { Volt ) 221 222

Ref. Std.
iD No.:
18RTD-2/1
18RTD-2/2
18RTD-2/3

18RTD-2/4_
axz 50 com D = 0.40 m 1BRTD-2/5
b= 50 om W= 056 m 1BRTD-2/6

Capacﬁy = 0.11 m? 18RTD-2/8
18RTD-2/4

Position :

Probe Installation Details © Dimension of Chamber :

a 1105881



 Equipment :

Incubator Cert. No.: 22TMEG46
*: Condition As-Received : Used ltem Page.: 3 0of 3
i Reference : 2204-03690C-10
- Result of Calibration :- {*) Without Adjustment
Function of UUC* ; Temperature Source
1% Fresh air setting : Close
Calibration | UUC* uuct Temperature Temperature Overall Uncertainty Coverage
| Point Sefting | Reading stabitity uniformity Variation Factor
ey ey o) (£°C) (°C) (C) | (#C)| &
21 350 35.0 35,0 0.028 0.76 0.80 0.30 2
/ 38.0 36.0 36.0 0.072 045 055 .30 2
i 41.5 41.5 41,5 0.035 0.92 0.96 0.31 2
445 44.5 445 0.042 1.0 11 0.33 2
[ Calibration Measured Temperature { °C )
| Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.016 35,248 35.069 35.260 34.613 35.260 34,702 35.098 35.357
368.0 36.031 36.107 36.037 36.080 35.684 35,868 35.706 35.826 36.098
41.5 41.601 41.877 41.663 41,872 41.041 41.659 41,154 41.487 41.8942
44 .5 44,669 44,991 44,729 44 9568 44.010 44703 44 124 44.521 45,038

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperaturss at any sensors and the measursed
temperature at the reference location which are observed at the same time or at as close an observation fime as
possibie to determine the temperature pattern or homogeneity within the chamber under sfeady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* ; Unit Under Calibration

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

The reperted uncertainty of measuremsnt was based on a standard uncertainty muitiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-ofo-
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NSC-TISI-TIS 17023
CALIBRATION 0037

FVTISTR

Request No.

Submitted by
Address
Calibrated at

21-65/0237

. 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

MTC No. EEL. BP. 47/0165

CALIBRATION CERTIFICATE

: THAI ENVIRONMENTAL TECHNIC LIMITED.

. Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

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

Model : TM-100 Ambient Pressure  : {101.325 + 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537454
3. Programmable Attenuator Tamagawa TPA-303A 8/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S$/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003, The sound pressure level of nstrument was
measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
L aboratory (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 guoted refer to the

measured values only.

Date of Receipt 13 Jan. 2022

Date of Calibration : 26 Jan. 2022

1;"@/

The results relate onty 1o the items tested/calibrated or value assigned.
Adverdising the Report/Certificate and publicity of the resutts except in full are prohilited urless wiitten permission is obiainad frarn the governor of TISTR,

FMBLMTC.002 Rev.d

Head Office

%5 M 3 Tambon Kihtone Ha, Amphoe Khiong Luang.
Changwat Pathurnthani 12120, Thailand

Tel. (68) 0 2577 2000

Fax. (66) ¢ 2577 3009

E-miail ; rumpai@tistr.orth Websitewvnw tistr.or th

Office/Laboratory

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

Fax. (66} 0 2323 9165

E-mail : mitcatistr.onth

Office

196 Phahoryothin Raad, Chatuchak, Bangkok 10900,
Thaitand

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

E-rozll - sumalee@tistr.onih



AVTISTH

NSC-TISITIS 17025
CALIBRATION 0037

Requesi No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0237

MTC No. EEL. BP.

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

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

Nominal Qutput of Unit Under Test = 94 dB re 201Pa at 1000 Hz

1. Sound Pressure Level

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

47/0165

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 94.50 0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (1z) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 689.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 245 + 0.60 +4.0%

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

3. The microphone volume correction was not included.

Date of Calibration : 26 Jan. 2022

2;‘?@/

The resulis relate only to the iterns tested/calibrated or value assigned.
Aghvertising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten parmission 1s obtained from the governor of TISTA.

FM.BLMTC.00Z Rev.d
Head Office

CUffice/Laboratory Cffice
35 Mu 3 Tarnbon Khlore Ha, Amphoe Khlong Luang,  Soi 1C, Banepoo industiial Estate, Sukhuimvit Road. 196 Phahonygihin Road, Chatuchak. Bangkok 10900,
Changwat Pathurnthani 12128, Thaltang Amphos fuang, Changevat Sarmutpraken 10280, Thaland  Thailand

Tel. {66} 0 2577 2000
Fax. (66) 0 2577 9009
E-malt : rumpai@tistr.orth Websitenwwaw tistr.orth

Tel, (863 0 2323 1672-80 ext. 115, 114
Fax. {66) 0 2323 9163
E-mail « mtc@tistr.orth

Tel. (66} 0 257% 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 85%2
E-mail : sumalee@tistr.orth
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' el NST-TISITIS 17623
IT3FISTH CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No, 21-65/0237 MTC No. EEL. BP. 47/0165
Nominzl Qutput of Unit Under Test = 114 dB re 20uPa at 1900 Hz
Acoustic Qutput in dB re 20Pa , 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) IEC6(942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Freguency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (H2) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 984.9 -15.1 15 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Unecertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 + 0.60 +4.0%

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

3, The microphone volume correction was not included.

Calibrated by : Approved by £

{Mr.Weerachai Deechaiyae)

e, PN By
Electrical a%hlé%f%‘ﬁnfcé’s@ndards Laboratory
Date of Calibration : 26 Jan. 2022 Industrial Metrology and Testing Service Centre

Drate of Issue : 27 Jan. 2022 Ref : 2011265011300154001
Engd of Certificate 373

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificata and publicity of the results except in full are prohibited unless writign penmission is obtained from the govemor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Araphioa Khiong Luang.  Soi 1C, Bangpoo industriat Estate, Sukhumvit Road, 196 Phahonvothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumithani 12120, Thatland Amphoe Muang. Changwvat Samutprakan 10280, Thatand  Thailand

Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 exi. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fex, {660 2577 9009 Fax. (66) 0 2323 9165 Fax. {66) (; 257¢ 8592

E-rmazil : rumnpai@tistr.orth Websitewvaww tistr.orth E-mail : mtcetistr.orth E-mail : surnaleegtistronth
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Sound Level Meter Calibration Report

Thai Environmental Technic Limited
VIBN MAanadunagdaulng 91ne

Equipment Type : Sound Level Meter Calibration Date © 25-8ep-2022
Calibrator : TENMARS Sound Calibrator Th-100 Barometric pressure (mmHg) © 7500 mmHg
Standard - 1EC 60942 Temperature (23=3)°C : 25 o
Accuracy 94,0 £0.5 dB and 114.020.5 dB Relative Humidity(30215%) . 4350 %RH
Fregneney Taf 1,OOO Hz =1% Dued Date of Calibrate 31-Oct-2022
Calibrator Serial NO. D 181203570
: Enstrument Calibrated Reference Before Adjust After Adju54 Peviation Result
tem T a =
Brand | Model |SerialNO.] Acoustic dB | n3afil | p3eh 2 | nfefi3| wAe | =dB £dB | Calibrate
94.0 93.8 93.8 g3.8 93.8
18 ACO 5226 070046 24.0 0.2 PASS
114.0 113.8 113.8 ;| 1138 | 113.8
94.0 84,1 94,1 04,1 94,1
18 ACO 6226 070047 94.0 a1 PASS
114.0 113.2 1139 ) 1139 | 1138
240 94.0 94.0 94.0 94.0
20 ACO 85226 070048 g4.0 .0 PASS
114.0 113.9 113.9 1139 | 1138
94.1 94.2 94.2 942 4.2
21 ACO 6226 070045 940 0.2 PASS
114.0 114.1 1149 114.1 1141
24.0 24.1 94.1 94,1 84.1
23 RION NL-21 { 00487876 a4.0 0.1 PASS
114.0 1141 1141 114.1 1141
94.0 94.1 241 94.19 94.1
25 ACO 6226 1000898 240 0.1 PASS
114.0 1144.0 | 1144.0 | 1144.0 | 1144.0
24.0 23.8 a3.8 93.5 93.8
28 ACO 6226 100089 84.0 0.2 PASS
114.0 143.8 138 | 1138 | 1138
94.0 94,2 942 942 94.2
28 ACO 6226 100101 940 02 PASS
114.0 114.0 1140 { 1140 | 1140
84.0 84.1 94,1 24,1 o4.1
28 ACO 6226 100102 94.0 G.1 PASS
114.0 114.0 1140 | 1140 114.0
4.0 93.7 93.7 937 3.7
30 ACO 6226 100108 94.0 0.3 PASS
114.0 113.7 113.7 113.7 | 1137
Calibration By e £
S -
Approve by L ,’;j 5,(,2\,5.; cf%
b4

Thai Environmental Technlc Limited

1/6 Sl Rarmkhamhagng 145 Khwaeng/Khet Saphan Sung  Banghkok 10240 Thailand
« Tel; +66{0)2373-7799(Aut0) Fax : +66(Q)2373-7975 « admin@tet1395.com « www. bet1995.com




Thai Environmental Technic Limited
U3 manaasnasaulng 9108

——————— —

Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date © 25-8ep-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (nmHg) : 7590 mmHg
Standard 1 TEC 60942 Temperature (23£3)°C c 353 ¢
Accuracy :94.040.3 dB and 114.0:0.5 dB Relative Humidity(30:15%) . 450 % RH
Frequency :at 1,000 Hz =1% Dued Date of Calibrate : 31-Ocp2022
Calibrator Serial NO. : 181203570
. Instrument Calibrated Reference Before Adjust After Adjust Deviation | Resuit
tem = L 13
Brund | Nodel | Seriat NQ.{  Acoustic dB ndaf1 | adii 2| adeis| miy =dB =dB Calibrate
54.0 938 | 938 | 938 | 938
41 ACO 6226 130127 94.0 0.2 PASS
i14.0 113.7 1137 | 1137 | 1137
94.0 94.1 84.1 94.1 94.1
42 ACQ 6226 130128 g40 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
134.0 94.1 94.1 24.1 5941
43 ACO 6226 130129 94.0 041 PASS
154.0 114.0 114.0 | 1140 | 1140
24.0 93.9 93.9 839 93.9
44 ACO 6228 130130 24.0 01 PASS
114.0 113.9 143.83 | 1139 | 1138
94.0 94.1 84.1 94.1 84.1
45 ACO 6228 130131 24.0 0.1 PASS
114.0 114.0 1140 | 1140 | 1140
94.0 93.7 83.7 a3.7 3.7
48 ACO 8238 112029 94.0 0.3 PASS
114.0 113.8 1139 1 1136 | 1138
4.0 040 94.0 24.0 94.0
47 ACD 6236 152073 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
S4.0 84.0 94.0 94.0 94.0
48 ACO 6236 162074 94.0 0.0 PASS
114.0 114.1 114.1 1141 114.1
24.0 3.9 93.9 93.9 938
49 ACO 5236 152075 94.0 0.1 PASS
114.0 113.9 1139 | 113.9 | 113.9
94.0 941 4.1 94.1 94.1
50 ACO 6236 152076 940 041 PASS
114.0 114.1 114.1 114.1 1141

Calibration By 4:__?’_‘

Approve by ?Q}.:{okm} ]}
B

—————— A —— p——————— et —n i ——————— a7
_— ——

Thai Envirenmenta! Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
v Tel; +66{0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com « wiww tet1995.com



Thai Environmental Technic Limited
USHN matadsiadsying ainn

Sound Level Meter Calibration Report

Equipment Type 1 Sound Level Meter Calibration Date T 25-Sep-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) © 7500 mmHg
Standard : TEC 60942 Temperature (2343)°C 25 °C
Accuracy :94.020.3 dB and 114.0£0.5 dB Relative Humidity(50=15%) : 450 %RH
Frequency cat 1,000 Hz +1% Dued Dage of Calibrate 31-Oct-2022
Calibrator Serial NO. 1 181203370
| Instrement Calibrated Reference Before Adjust After Adjust Deviztion Result
tem L L . B 2
Brand | Model | Serial NO.| Acoustic dB a¥aft1 | a¥ehi2 | afafiz| mde =dB + 4B Calibrate
94.0 93.9 93.8 93.8 93.8
61 ACO 6226 150205 94.0 a1 PASS
114.0 1139 | 113.9 [ 1139 | 1139
94.0 94.0 94,0 4.0 94.0
62 ACQ 6226 1802114 94.0 0.0 PASS
114.0 114.1 114.1 1141 1141
$4.0 84.1 94.1 94,19 241
63 ACC 8226 160212 24.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 93.¢ 93.9 83.9 93.9
64 ACO 8226 160213 84.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 94.1 94.1 94.1 94.1
66 ACO 8226 160215 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 942 84.2 942 942
67 ACO 6226 1602186 94.0 0.2 PASS
114.0 141 | 1141 | 1141 | 1141
24.0 84.1 94.1 94,1 94.4
88 ACO §236 2220386 24.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 840 94.0 94.0 94.0
69 ACO §236 222037 g4.0 0.0 PASS
114.0 114.1 1141 i14.1 114.1
44.0 94.1 94,1 g4.1 94.1
70 ACO 6236 222038 94.0 0.1 PASS
i14.0 114.0 114.0 | 114.0 | 1140
24.0 94.1 94.1 84,1 94.1
71 ACQO 8236 2220359 24.0 01 PASS
114.0 1140 | 114.0 | 1140 | 11480
g94.0 93.9 839 93.9 93.9
72 ACO 8236 222040 94.0 a1 FASS
114.0 113.8 113.9 | 1139 | 113.9
Calibration By e n i,
Approve by ?(F,GL hop E—;
v

Thai Environmentat Technic Limited

1/6 Snl Ramkhamhaeng 145 Khwaengfkhet Saphan Sung  Bangkok 10240 Thailand
o Tel 1 +66{0)2373-7759(Auto) Fax : +66{0)2373-7970 » admin@tet1995.com » wwnw,tei1995.com




 METROEOGGY SYSTEM (THAILARND ) CO.,LTD.

i&w iusma-.mu.-mmm.an:roir_a
Certificate of Calibration
Certificate Number ¢ SPR21120001-1 Page : 1 of 3

Customer : Thai Environmentail Technic Limited.
1/6 Soi Ramkhambhaeng 145, Khwaeng Saphan Sung, Khet Saphan
8Sung, Bangkok 10240, Thailand.

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model 1 6238

Serial Number 1 152073

1D, Number © No.47

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date » 01 Dec 2021
Relative Humidity : 50% Y15 % Calibration Date © M1 Dec 2021
Location of Calibration : In-Lab Recommend Due Date : 01 Dec 2022
Calibration Procedure 1 SP-CPE-04-01 Date of Issue : 02 Dec 2021

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

requirement of ISCAEC 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 perfoermed within manufacture's specifications.The calibration certificaie shail not be

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

Calibrated by : Mr. Surasak Vakjan Approved by

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



o

Calibration Report

Ceriificate Number |  SPR21120001-1 Page 12 of 3

Reference Standards

Equipment Mame Model Serial No. Certificate No. | Due, Date

Sound Leve! Calibrator 8C-942 8014059 EEL.BP.18/1063 | 15 Oct 2022

Traceability
This certification is traceable to the International Systern of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.Q



 METBOLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration

A Certificate No. ©  SPR21120001-1 Page : 3 of 3
& Range : 94 to i14 dB Function: @ikHz

< Select A Uit : d@8
iy

Standard UUC Reading Error Uncertainty

= Setting Fast Slow Fast Slow ()

& 94 94.0 94.0 0.0 0.0 0.15

114 113.6 113.6 0.4 ~0.4 0.15

2 Select C Unit : d8
=] Standard UUC Reading Error Uncertainty

" Setting Fast Slow Fast Siow (£)

94 94.0 94.0 0.0 0.0 0.18

= 114 113.6 113.6 0.4 0.4 0.15

Select 7 Unit : d8
@ i

o Standard UUC Reading Error Uncertainty

o Setting Fast Stow Fast Slow (£)

94 94.0 94.0 0.0 0.0 0.15

B 114 113.6 113.6 0.4 0.4 0.15

Note:

) ) The result of calibration was found accurate as show on date and place of calibration oniy.
i, This Certificate is not certified for any commercial transaction.

& Measurement Uncertainty

o The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
rc standard uncertainty with the coverage factor k = 2.00, providing a leve! of confidence approximately 895%.,
- End of Ceriificate -
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Certificate of Calibration

Certificate Number © SPR21120046-1 Page: 1 of 3

Customer © Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thaitand.

Equipment Name © Sound Level Meter
Manufacturer . ACO

Modef T 8236

Serial Number © 112028

ID. Number © No.48

Environmental Conditions

Ambient Temperature c23°Cct 3°C Received Date : 03 Dec 2021
Relative Humnidity D 50% T15% Calibration Date : 03 Dec 2021
L ocation of Calibration : In-Lab Recommend Due Date : 03 Dec 2022
Calibration Procedure : SP-CPE-04-01 Date of issue : 04 Dec 2021

Method of Calibration

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

requirement of ISONEC 17025:2017 in accordance with reference procedure. Standards used fo perform
this calibration are certified by to NIST or equivalent, National metrology instituts, Natural physical canstants,
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 resulis
include the uncertainties and the customer must determine if the results mests their needs.

All calibrations are performead 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 Daokpikul Approved by

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

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

Certificate Number  :  SPR21120046-1 Page 12 of 3
Reference Standards
Equipment Name Model Serial No. Ceriifficate No. | Due. Daie
Sound Leve! Calibrator SC-g42 BO14059 ECL.BRP.1G/1063 | 15 Oct2022
Traceability

This certification is traceabie 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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Result of Calibration

Certificate No. :  SPR21120046—1 Page : 30t 3
Range : g4 to 114 dB Function : @1kHz
Select A Unit : dB
Standard JUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 340 e4.0 0.0 0.0 0.15
114 113.6 i13.6 -0.4 -0.4 0.15
Select  C ] Unit : dB
Standard UUC Reeading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 Q4.0 g4.0 0.0 0.0 0.15
114 113.6 113.6 -0.4 -0.4 0.15
Select F Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (%)
g4 841 841 0.1 0.1 0.15
114 1137 113.7 -0.3 -0.3 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not cedtified for any commercial fransaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded unceriainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 55%.
- End of Ceriificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
Ceriificate Number : SPR21110418-1 Page: 1 of 3

Custemer : Thai Environmental Technic Limited.
( | 1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkolk 10240, Thailand.

Equipment Name » Sound Levei Meter
Manufacturer : Rion
Model . NL-21
Serial Number ;00487676

ID. Number © No.23

Environmental Conditions

Ambient Temperaturs : 23°CT 3°C Received Date ;24 Nov 2021
5 Relative Humidity  50% T15% Calibration Date © 24 Nov 2021
Lecation of Calibration . In-Lab Recommend Due Date T 24 Nov 2022
Calibration Procedure © SP-CPE-04-01 Date of Issue o 25 Nov 2021

I

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

requirement of ISO/AEC 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,
1 consensus standards. The result reported harein apply anly to the caliration of the item described above as
. received.Our decision rule is to contact the customer if the itemn pass and fail calibration when the resulis
include the uncertainties and the customer must determine if the resuits meets their needs.

All calibrations are performed within manufacture's specifications.The calibration cedificate 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 )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Cerificate Number | SPR21110418-1 Page:2 of 3
Reference Standards
Equipment Name Model Serial No, Certificate No. | Due, Date
Sound Leve! Calibrator 5C-942 BO14059 EEL.BP.19/1083 | 15 0Oci 2022

Traceability
This ceriification Is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

S5P-FM-04-15 rev.0
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Result of Calibration ™ ~#%*
Certificate Mo. :  SPR21110418-1 Page:30f3
Range : 94 to 114  dB Function : @1ikHz
Select A ' Unit : dB
Standard UUG Reading Error Uncertainty
Setting Fast Siow Fast Slow (%)
94 94.0 94,0 0.0 0.0 0.15
114 113.8 113.8 -0.2 ~0.2 .15
Select C Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 394.0 94,0 Q.0 0.0 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select  F Unit : dB
Standard VUG Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
g4 4.1 241 0.1 0.1 0.15
114 113.8 113.8 -0Q.2 -0.2 0.15
Mote:

The result of calibration was found accuraie as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainly
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



Factory Calibration Certificate

instrument information

Narme WET BULB GLOBE TEMPERATURE (WBGTYMETER
Series No 3522210140
Type JT2011-E2A

tntegrity check of instrument

Appearance +f
Parts integrity o
Screen display or touch S
Instrument button +
Power supply )
battery A
Data storage and export +

Deviation degree of comparison {est with o

standard instrument o

Calibration Results

Standard Temperature | UUC Reading Carrection Uncertainty
UUC Sensor
() (°c) {c) {z°C}
300 N2 -0.2 0.2
WET 350 34.8 nz 02
400 399 0.1 0.2
300 299 0.4 02
DRY 35.0 351 01 0.2
S 40.0 40.2 -02 02
% g 300 298 02 0.2
2E GLOBE 350 349 0.1 02
=g
==
SR 400 402 .02 02
8l &
83
3 Environmental conditions: temperature: 26 “C12°C, relative humidity: 30% RH+10RH%

Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-56,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RAZ1H-AB1000009
This Certificate is traceable to NCMT North China, Certificate No.:RA20J-AKQQO073

wRREL,
§ ! s:-?
Calibration Engineer:

| MN T

ar1*0d A90I0NHIAL L' 9NIflag '_ ) _




Factory Calibration Certificate

dﬁ!\i'n’TEl:H
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Instrurment information

Mame WET BULB GLOBE TEMPERATURE (WBGT)METER
Series No 3522210141
Type JT2011-E2A

integrity check of instrument

Appearance <
Parts integrity +f
Screen display or touch +
Instrument button o
Power supply +f
baitery o
Data storage and export o
Deviation degree of comparison testwith +f
standard insfrument Y

Calibration Results

Standard Temperature | UUC Reading Correction Uncertainty
UUC Sensor
{°C) (°c) {°c) {x°C)
30.0 30.2 -02 02
WET 350 351 -0.1 0.2
40.0 209 0.1 0.2
30,0 302 -0.2 02
DRY 35.0 348 0.2 0.2
40.0 208 0.2 0.2
g % w 30.0 30.1 -0.1 0z
m
-g g g (GLOBE 350 5.2 02 0.2
e 400 399 01 02
ala ~
55
3 g Environmental conditions: temperature: 26 °C+2°C, relative humidity: 30% RH+10RH%
=
r_o__ Reference Standard : Standard Mercury Thermometers, Manufacturer: BGRI, Model: STA, SN: 2-58,
(=) Calibrated Date: 30 March 2021, Calibration Certificate No, :RAZ21H-AB1000009
2 This Certificate is traceable to NCMT North China, Certificate No.:RA201-AK00Q
i)
o
‘i_
-t
U ] - 0
Calibration Engineer:

Date:
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CALIBRATION 0O1E

Request No. : 22-65 /0551 MTC No. : PSL-P 151 / 65

Nomenclature : Digital Lux Meter Serial No. : Q609078
Maker : DIGICON Model : LX-73

Customer :  THAI ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi

Date of receipt :
Date of calibration :
Place of calibration :

Basis of calibration :

Condition of calibration : -~ Ambient temperature : (25 £ 2) °c

Reference Standard ;

Traceability :

Support Equipment :

Calibration Procedure :

N
[

LG

CERTIFICATE OF CALIBRATION

Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240

23 May 2022

9 June 2022

Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
calibration at 0 ~ 5000 ux,

- Relative humidity : (60 £ 20) %

Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,

can be traceable to international system of units (81}, through calibration certificate

MTC No. PSL-P 132/65 and PSL-P 133/65, date of calibration 12 May 2022.

This certificate is traceable to SI units through the National Institute of Metrology (Thailand).
calibration certificate No. TP-1003-21, TP-1004-2] and TP-1005-21

1. Photometric bench , 3.0 meter long

2. BC power supply, Serial No.: BC - 341006035007/2

3. Digital Multimeter , Model : R 6551, S/N : 92041186 and 92041192

The measurement was done in accordance with WI.CP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

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

page 1 of 2

Advertising the Report/Cenificaie and publicity of the results except in full are prohibited urless written permission is obtained from the eovernor of TISTR.

The results relate only to the ifems tested/calibrated or valie assighed.

FM.BLMTC.00Z Rev.d4

Head Office Cffice/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Armphoe Khieng Luang,  50i tC, Bangpoo Industrial Estate, Sukhurrvit Road, 196 Phahonyothin Road, Chatuchak, Banghak 10900,
Changwat Pathumithani 12120, Thailand Amnphoe Muane, Changwat Samutprakan 10280, Thailand  Thaitand

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

g-mizil : rumpai@tistr.or.th Websitersa tistr.orth E-rnail - mtogtistr.onth E-riail ; sumalee@tistr.onth



HEC-TIS1-T15 17005

'Z!"J CTESTH CALIRATION D315
Request No. ; 22-65 /0551 MTC No. : PSL-P 151 /65
Serial No. : Q609078
Results :
vuc Standard *UUC Reading Uneertainty of
Range (lux) . (lux) (lux) Measurement + {{ax)
100 100.4 22
200 201.1 4.4
400
300 300.1 6.5
390 387.6 8.5
1000 997 22
2000 2027 44
4000
3000 3028 &5
3900 3902 85
4000 3980 20
40000
5000 5030 110

Note : *UUC = Unit Under Calibration.
...end of certificate...

Calibrated by : Approved by :
> T [
(g (’ ./ 4/1’
(Mr. Kittipat Wiriyaprasat) (Mr. Kamf *a{ Slﬁghaplwat)
/] n‘eetor
1 -

Photometry and Temperafure Standards Laboratory

Ref. : 20122650523022’?2003
Issued date : 10 June 2022

page 2 of 2

The results refate only to the iterns tested/calibrated or value assignad.
Advertising the Report/Ceriificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

Fi.BLMTC.002 Rev.d

Head Office Office/Laboratory Office

35 Wy 3 Tarmbon Khlong Ha, Amphoe khlong Luang,  Soi 1C, Banepoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathurnthani 12129, Thailand Amphoe tuang, Chanewat Sarmutprakan 10280, Thaland  Fhailand

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. {63) 0 2579 8592

E-mail ; rumpai@tistr.orth Welsitevawwtistrorth  E-mail : mite@tistrorth E-mail : sumalee@tistronth
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d16u fsuai ATz
1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic Method
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodm]
3 Barium 1) Digestion Direct Nitrous Oxide-Acetylene Flame
Method"
2) Digestion, Etectrothermat Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method"
a4 CL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method"
5 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Methodm]
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Methodw
7 Cadmium 1) Digestion, Direct Air-Acetylene Flame Methodm
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[q]
3) Digestion, Inductively Coupled Plasma Method"
Chemical Oxygen Demand Closed Reflux, Titrimetric Methodm
Chromium ' 1) Digestion, Direct Air-Acetylene Flame Methodm
2) Digestion, Electrothermal Atornic Absorption
Spec‘crometrlc Method™
3} Digestion, Inductively Coupled Plasma Method'"
10 Chlordane Liquid-Ligquid Extraction, Gas Chromatographic Method &
11 Color ADMI Weighted-Ordinate Spectrophotometric Method
12 Copper 1) Digestion, Direct Air-Acetylene Flame Method"™
2) Digestion, ElectrothermaL Atomic Absorption
Spectrometric Method
, 3) Digestion, Inductively Coupled Plasma Method'
13 Cyanide Distillation, Colorimetric Methodw
14 | 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method"
15 4,4’-DDT ! Liquid-Liquid Extraction, Gas Chromatographic Method[q]
16 | Dieldrin Liuid-Liquid Extraction, Gas Chromatographic Method'

?mse?f

- unsimged dasanatla)
%ﬂ'l'uﬂﬂﬂ 1 Jﬂdllll"lﬁﬁ ﬁ"'ﬁnﬁﬂ'l‘i']!.ﬂ 51q“ﬂﬂﬂauﬂﬁﬁ'ﬂ
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1.

Arsuaie

F5aased

Endrin

Endosulfan
Endosulfan |
Endosulfan I
Formaldehyde

Free Chlorine
Heptachlor
Heptachlor epoxide
'| Hexavalent Chromium
Lead

Manganese

Mercury

Nickel

Ol & Grease

pH
Phenols
Selenium

Sulfide

Temperature
Total Dissolved Solids
Total Kjeldahl Nitrogen

Liquid-Liquid Extraction, Gas Chromatographic Method[“]
Liquic-Liquid Extraction, Gas Chromatographic Method!™
Liquid-Liquid Extraction, Gas Chromatographic Method!®
Liquid-Liquid Extraction, Gas Chromatographic Method™
Distillation, Colorimetric Method™

DPD Ferrous Titrimetric Method!™ |
Liquid-Liquid Extraction, Gas Chromatographic Method!®
Liquid-Liquid Extraction, Gas Chromatographic Method™

Filtration, Colorimetric Method®™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, inductively Coupled Plasma Me_thodm] ‘

1) Digestion, Direct Air-Acetylene Ftame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ _

3) Digestion, Induttively Coupled Plasma Method™

Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

1) Liquid-Liquid, Partition-Gravimetric Method™

-1 2) Soxhlet Extraction Method®

Flectrometric Method™

Distillation, Direct Photometric Me‘chodm]
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

1) ZnS Precipitation, lodometric Method™® -

2) ZnS Precipitation, Methylene Blue Method!
Laboratory and Field Methods™

Dried at 180 °C*®

Macro-Kjeldahl Method™

(unsSnggad Sasanaile)
femnemungumnagndiniiinsesinegounaiy

‘5{*\&"?\} |

38 Total Suspended ...

sasnuloutons)iBing




-Gr-

draui fsuaiy 8asnzd
38 | Total Suspended Solids Dried at 103-105 °C"
39 Trivalent Chromium Digestion, lnducti{lely Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation'
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method'

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[ql
3) Digestion, Inductively Coupled Plasma Method"
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Acetone

Aldrin

Antimony

Arsenic

Atrazine
Barium

Benzene

Beryllium

Bromodichloromethane

Brornoform

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'"

Liquid-Liquid Extraction, Gas Chromatographic Method'

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

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"

3) Digestion, Inductively Coupled Plasma Method™

Digestion, Hydride Generation/Atomlc Absorptlon

Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatograph1c Method"

1) Dugestion Direct Nitrous Oxide-Acetylene Flame
Method

2) Digestion, Electrotherma{ Atomic Absorption
Spectrometric Method

3) Digestion, Inductively Coupled Plasma Method

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method™

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method

Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™®
_ 2) Digestion, Inductively Coupled Plasma Method™
13 Carbon Disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
14 | Carbon Tetrachleride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
15 | Chlordane Liquic-Liquid Extraction, Gas Chromatographic Method"
16 Chlorchenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
17 Chlorodibromomethane -Purge and Trap Gas Chromatographic/
Mass Spectrometric Method{a']
18 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"”
19 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
3) Digestion, Inductively Coupled Plasma Method'"
20 | Chromium (I} 1) Digestion, Direct Air-Acetylene Flame Method;
- Filtration, Colorimetric Method; Ca{culationm]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Calcutation’™ |
3) Digestion, Inductively Coupled Plasma Method:
- Filtration, Colorimetric Method; Calculationm]
21 | Chromium (V) Filtration, Colorimetric Method" _
22 Cyanide Distillation and Colorimetric Methodm]
23 CDD I_iquid-LiquId Extraction, Gas Chromatographic Method"
24 CDE Liquid-Liguid Extraction, Gas Chromatographic Method"
25 DOT Liguid-Liquid Extraction, Gas Chromatographic Method™
26 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/

Mass Spectrormetric Methodm '
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27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
28 1,4-Dichlorobenzene Purge and Trap Gas Chromatographid
Mass Spectrometric Methodm
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'"
30 1,2-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Methodm
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method" _
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
34 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
36 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
37 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method"
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method'
39 | Endrin Liquid-Liquid! Extraction, Gas Chromatographic Method'”
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
41 | Heptachlor Liuic-Liouid Extraction, Gas Chromatographic Method'”
42 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method' -
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
44 OL-HCH | Liquid-Liquid Extraction, Gas Chromatographic Method'
45 | B-HCH Liquic-Liquid Bxtraction, Gas Chrornatographic Method"
46 | y-HCH Liguid-Liquid Extraction, Gas Chromatographic Method""
47 | n-Hexane Purge and Trap Gas Chromatographic/

fa]

Mass Spectrometric Method

vwl
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48 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm] :
2) Digestion, Inductively Coupled Plasma Method"
49 Manganese 1) Digestion, Direct Air-Acetylene Flame !'v'it-:"chot:im_J
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Mgthodm}
. 3) Digestion, inductively Coupled Plasma Method'™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method" _
52 Methoxychlor Liguid-Liguid Extraction, Gas Chromatographic Method'"
53 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method®
54 Naphthatene Purge and Trap Gas Chromatographic/
Mass Spectrometric.Methodm
55 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
2) Digestion, Inductively Coupled Plasma Method'™
56 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™"
57 pH Electrometric Method[q]
58 Phenol Distillation, Direct Photometric Method
59 Polychlarinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method™
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
61 Silver 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ |
3) Digestion, Inductively Coupled Plasma Method™
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™
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63 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"

64 | Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spedrometric Methodm]

65 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"

66 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Methodm

67 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method"

68 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Method'"

69 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

70 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"

71 Vanadium 1) Digestion, Direct Air-Acetylene Flame Method"

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'"

3) Digestion, Inductively Coupled Plasma Method[q]

72 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
73 | m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm]
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
75 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method""
76 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
77 Zinc ’ 1) Digestion, Direct Air-Acetylene Flame Method'"

2) Digestion, Inductively Coupled Plasma Method'
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Antimony

Arsenic
Carbon Monoxide

Chlorine
Copper

Cresol

Dioxins/Furans

Hydrogen Chioride
Hydrogen Fluoride
Hydrogen Sulfide
Lead

Mercury

1} Isokinetic Digestion, Atomic Absorption
Spectrometric Method™

2} Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma -
Method™ .

Isckinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™

1) Bag Sampling, Non-Dispersive Infrared Method®

2) Instrument Analyzer Method™

Absorption, lon Chromatographic Method™

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method?

2) isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method®

3) Isokinetic Digestion, Inductively Cdupled Plasma
Method®

Adsorption, Gas Chromatographic Method™

Isokinetic Sampling, Analysis by ISOAEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory™

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method™

Absorption, lon Chromatographic Method™

Absorption, Titrimetric Method®

IS Isokinetic Digestion, Atomic Absorption

Spectrdmetric Method®

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method® - “

Isokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method®!
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Sulfur Dioxide

Sulfuric Acid
Total Suspended Particulate

1 Xylene

andiui anTany Whesed
13 | Opadity Ringelrnann’s Method'
14 Oxides of Nitrogen 1) Absorption Sampling, Phencldisutfonic Acid

Method[S]

2) Instrument Analyzer Method"™

1) Absorption Sampling, Barium-Thorin Titrimetric
Method™

2) Instrument Analyzer Method"

Absorption, Barium-Thorin Titrimetric Methodm

Isokinetic, Gravimetric Method"

Adsorption, Gas Chromatographic Method

Ansuaie

A5aTei

Aldrin

Antimony

Arsenic

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method "

2) Solid-Phase Extraction, Gas Chromatographic
Method”™ |

3) Soxhlet Extraction, Gas Chromatographic Method"

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Methodn’s'm '

4) Digestion, Flame Atomic Absorption
Spectrometric Method™*™

5) Digestion, Graphite Furnace Atomic Absorption

615
Spectrometric Method "
{6,13]

1) Waste Extraction, Digestion, Hydrice Generation/

Atomic Absorption Spectrometric Method[l’é'm]

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method '
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method ">

3) Waste Extraction, Digestion, Inductively CdupLed
Plasma Method™*"™

4) Digestion, Flame Atomic Absorption

Spectrometric Method™™

5) Digestion, Graphite Fumnace Atomic Absorption

Spectrometric Method ™

6) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™"

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Coupled
Plasra Method ">

4) Digestion, Flame Atomic Absorption

Spectrometric Method "

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[6'15]

6) Digestion, Inductivety Coupled Plasma Method™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method >

2) Waste Extraction, Digestion, Graphite Fumace

[1,6,15]

Atomic Absorption Spectrometric Method
3) Waste Extraction, Digestion, Inductively Coupted
Plasma Method™*™

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

1 5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Methodfﬁ’lsl
6) Digestion, Inductively Coupled Plasma Method™ ™

3
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Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Solid-Phase Extraction,

(as Chromatographic Method“'g’zﬂl

2) Solid-Phase Extraction, Gas Chromatographic
Method™ ™ '
3) Soxhlet Extraction, Gas Chromatographic Method ™

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™

2) Waste Extraction, Digestion, Graphite Furnace

Atornic Absorption Spectrometric Methodil,s,m

3) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method >

4} Digestion, Flame Atomic Absorption

Spectrometric Method ™

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[("m

6) Digestion, Inductively Coupled Plasma Method™™
1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™o

2) Waste Extraction, Digestion, Graphite Furnace

Atornic Absorption Spectrometric Method '

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method{l's’m

4) Digestion, Flame Atomic Absorption

Spectrometric Method "

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

6) Digestion, Inductively Coupled Plasma Method®"”
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ '
2) Waste Extraction, Digestion, Graphite Furnace
. Atornic Absorption Spectrometric Method >
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"”

4) Digestion, Flame Atomic Absorption

Spectrometric Method™

3mip!
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By

DOE

DOT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™

6) Digestion, Inductively Coupled Plasma Method>*?
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method" %"
2) Solid-Phase Extraction, Gas Chromatographic
Method " |
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Sotid-Phase Extraction,
[1,9,20]

[1020]

Gas Chromatographic Method
2} Solid-Phase Extraction, Gas Chromatographic
Method™™®
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™"
2) Solid-Phase Extraction, Gas Chromatographic
Method™” | -
3) Soxhlet Extraction, Gas Chromatographic Method" "
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method " _
2) Solid-Phase Extraction, Gas Chromatographic
Method"™”
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
f1,9,20]

(10,20}

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method”*" |
3) Soxhlet Bxtraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
(1,9,20]

{1020

. Gas Chromatographic Method

2} Solid-Phase Extraction, Gas Chromatographic
Method™*” |

3) Soxhiet Extraction, Gas Chromatographic Method

1) Waste Extraction, Colorimetric r\.f'te’thcjdm'ﬂ1

2) Alkaline Digestion, Colorimetric Method

110201

[7.17)
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21

22

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™**

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"*

4) Digestion, Flame Atemic Absorption
Spectrometric Method[ﬁ’m]
5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Solid-Phase Extraction,

© Gas Chromatographic Methodu’g’zol

2) Solid-Phase Extraction, Gas Chromatographic
Method” 2"

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Cold-Vapor Atomic
(1,6,18]

{16,201

Absorption Spectrometric Method
2) Digestion, Cotd-Vapor Atornic Absorption
Spectrometric Mefthodlé'la]
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™*®
2) Solid-Phase Extraction, Gas Chromatographic
Method”"
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,14]

[16.20]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method ™"
3) Waste Extraction, Digestion, inductively Coupled
Plasma Me’thod[l'é’m_ '
4) Digestion, Flame Atomic Absorption

Spectrometric Method™™®
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™”
6) Digestion, Inductively Coupled Plasma Method™"
23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method ™'
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method >
3) Waste Extraction, Digestion, Inductively Coupled-
Plasma Method ">
4) Digestion, Flame Atomic Absorption
Spectrometric Method™ " _
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method>* |
6) Digestion, Inductively Coupled Plasma Method™™?
24 Polychlorinated Biphenyls 1) Waste Extraction, Sepa'ratory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method "*%"
-2234455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method'**"
-2,2,344.5- 3) Soxhlet Extraction, Gas Chromatographic Method" "
Hexachlorobiphenyl '
-2,2,44,55- |
Hexachlorobiphenyl
- 2,2.4,55-
Pentachlorobiphenyl
-2,2,55-
Tetrachlorobiphenyl
- 2,4,4-Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generatior/
Atomic Absorption Spectrometric Method™*'”
| 2 Digestion, Hydride Generation/Atornic Absorption
Spectrometric Method ™™™
26 Silver 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method "
Sl
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2} Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method" >

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**”

4) Digestion, Flame Atornic Absorption

Spectrometric Method™*¥

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

6} Digestion, Inductively Coupled Plasma Method

27 Thallium . 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™®*"

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrormetric Method ™"

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"”

4) Digestion, Flame Atornic Absorption

Spectrometric Method™'®

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method™™™
28 Toxaphene 1} Waste Extraction, Solid-Phase Extraction,
(1,9,20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method” "
3) Soxhlet Extraction, Gas Chromatographic Method

29 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
[1,6,14)

(10201

Absorption Spectrometric Method
2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectrometric Method“‘é’ﬁ]
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"”

4) Digestion, Flame Atomic Absorption
[6,14]

Spectrometric Method

Srviod
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™"
6) Digestion, Inductively Coupled Plasma Method
30 Zinc 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™***

2) Waste Extraction, Digestion, Graphite Furnace

6,15
Atomic Absorption Spectrometric Method™*™

3) Waste Extraction, Digestion, Inductively Coupled
Plasrna Methodn’é’l?’}

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™ ™

6) Digestion, Inductively Coupled Plasma Method™

iy 19U 75 518019

déudl arsuafiy sz
1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' -
2 Aldrin Soxhlet Extraction, Gas Chromatographic Method ™"
3 Antimony 1) Digestion, Flame Atomic Absorption
Spectrometric Method *'®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
3) Digestion, Inductively Coupled Plasma Method™”
4 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™"
| Atrazine Soxhlet Extraction, Gas Chromatographic Method"**”
Barium 1) Digestion, Flame Atomic Absorption

Spectrometric Method™™

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[s'm

3) Digestion, Inductively Coupled Plasma Method™'”

v
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Benzene

Beryliium

Bromodichloromethane

Bromoform

Butanol

Cadmium

Carbon Disulfide

Carbon Tetrachtoride

Chlordane
Chlorobenzene -

Chlorodibromomethane

Chloroform

Chromium

Mass Spectrometric Method

Purge and Trap, Gas Chrornatographic/

Mass Spectrometric Method™>

1) Digastion, Flame Atomic Absorption

Spectrometric Methodlé’lq]

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method

3) Digestion, Inductively Coupled Plasma Method®™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method 22

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2 |
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm‘za}
1) Digestion, Flame Atomic Absorption
Spectrometric Method[é’m
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™
3) Digestion, Inductively Coupled Plasma Method

Purge and Trap, Gas Chromatographic/
(12,23

16,131

Mass Spectrometric Methed
Purge and Trap, Gas Chromatographic/
Mass Spectrometric J\ﬂethocim’zz'1
Soxhlet Extraction, Gas Chromatographic Method

Purge and Trap, Gas Chromatographic/
,[12,23]

110,201

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" >

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'>*

1) Digestion, Flame Atomic Absbrption

Spectrometric Method™*”

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™

3) Digestion, Inductively Coupled Plasma Method[é'lsj

| 'im.nj
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20 | Chromium (iif) 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™®"**!"
2) Digestion, Graphite Fumnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™ ™"
3) Digestion, Inductively Coupled Plasma Method:;
Alkaline Digestion, Colorimetric Method;
Calculation Method™®">"
21 Chromium (V1) Alkaline Digestion, Colorimetric Method™ "
22 Cyanide 1) Extraction, Distillation, Titrimetric Method“**>*®
2} Extraction, Distillation, Colorimetric Method[_zq’zs'm
23 | DDD Soxhlet Extraction, Gas Chromatographic Method" %%
24 DDE Soxhlet Extraction, Gas Chromatographic Method" %™
25 DT Soxhlet Extraction, Gas Chromatographic Method"***
26 1,2-Dichlorcbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*?
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™>?
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatograbhic/
Mass Spectrometric Method"**
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method! -2
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
' Mass Spectrom’e’cric-Method[12’23]
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/'
Mass Spectrometric Method" %
33 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"%?
34 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">?
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methoduz'za]
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method"**"
38 Endosulfan Soxhlet Extfaction, Gas Chromatographic Methodm’zm
39 Endrin Soxhlet Extraction, Gas Chromatographic Method" >
40 | Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
45 OL-HCH Soxhlet Extraction, Gas Chromatographic Method "
a6 B-HCH Soxhlet Extraction, Gas Chromatographic Method" ™"
47 Y-HCH Soxhlet Extraction, Gas Chromatographic Method[m'zm
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method"
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method "
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method >
44 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™*?*
43 Lead. 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method**”
3) Digestion, Inductively Coupled Plasma Method®**
49 Manganese 1} Digestion, Flame Atomic Absolrption
Spectrometric Method ™™
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®"™
3) Digestion, Inductively Coupled Plasma Method™"™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™™
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method"**”
53 Methylene chloride Purge and Trap, Gas Chromatographic/ '
Mass Spectrometric Method[12’23]
54 Naphthalene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm’m
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55 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method[ﬁ'w _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"™
3) Digestion, Inductively Coupled Plasma Method™"
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method" %"
-Aroclor 1016
-Aroclor 1260
-2,2',5,5"
Tetrachtorobiphenyl
-2,2,4,5,5'-
Pentachlorobiphenyl
-2,2'3,4,4' 5
Hexachlorobiphenyl
-2,2,4,4'5,5'-
Hexachlorobiphenyl
-2,2,3,44 55"
Heptachlorobiphenyl :
57 Pentachlcrophenol Soxhlet Extraction, Gas Chromatographic Method™"*
58 Selenium Digestion, Hydride Generation/Atornic Absorption
Spectrometric Method™"”
59 Sitver 1) Digestion, Flame Atomic Absorption
Spectrometric Method™*® _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®"™
3) Digestion, Inductively Coupled Plasma Method™"?
60 Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ >
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™>?
62 Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectfometric Me‘chodm’z_ﬂ
63 Toluene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™ >
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64 1,2,4-Trichlorchenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
65 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
66 . 1,1,2-Trichlorcethane Purge and Trap, Gas. Chromatographic/
Mass Spectrometric Method! >
67 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[lz'zﬂ
68 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[12'23]
69 Vanadium 1} Digestion, Flame Atornic Absorption
Spectrometric Method™®
2) Digestion, Graphite Furace Atomic Absorption
Spectrometric Method™>
_ 3) Digestion, Inductively Coupled Plasma Method[s’w]
70 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[12’23]
71 m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2
72 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' =2
73 p-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ >
74 Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
75 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method™'®
2) Digestion, Inductively Coupled Plasma MethodEﬁ )
BNENTA8Y

L. ASENTNNF AT, ﬂ‘svn’rﬁnimifaaqmawniiu w.A. 2548, 589 mytdndeufganie
"J’ﬁﬂﬁiﬁlwm.'s'tﬂtin'amqmnm. 25 unsAY 2549, idiufl 123 moufiey 114

2. ATEMTNGIEWRTTY. UTENANSENIIQAEMNTIL, WA, 2549, (Fa fvusrmBinauin
rfuideunlusmaiissungsananudesrsstiothlssdinildunaududewds. sofisampunw.

4 $uray 2569, w@ul 123 nouiies 1254

unmegal dassnsila)
Fnunricdenasgndimahnswinnaouatts

3{\/\@%}

3, @unAn...

vasvifaudordfiRans




Jolo-

3. dnAudmnssudanndeuwissmelng, qummﬂmuuﬁa Wuwmd‘m 4. nFUNN:
LFouuinisRun, 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, 2018. _

6. United States Environmental Protection Agency. Acid Digestion of Sedirhents,
Sludges, and Soils. SW-846 Method 30508, 1996

7. United States Environmental Protection Agency. Alkatine Digestion for Hexavalent ,
Chromium. SW-846 Method 30604, 1996.

8. United States Environmental Protection Agency. Separatery Funnel quwd Liguid
Extraction, SW-846 Method 3510C, 1996.

9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007

10. United States Environmental Protechon Agency. Soxhlet Digestion. SW-846
Method 3540C, 1996,

11. United States Environmental Protectlon Agency Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996,

“12. United States Environmental Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.

13. United States Environmental Protection Agency. Inductively Coupled Plasma-
optical Emission Spectrometry. SW-846 Method 6010C, 2014. .

14. United States Environmental Protection Agency. Flame Atom:c Absorption
Spectrophotometry. SW-846 Method 70008, 2007.

15. United States Environmental Protection Agency. Graphite Furnace Absorption
Spectrophotometry, SW-846 Method 7010, 2007.

16. United States Environmental Protection Agency. Arsenic (Atorn:c Absorption,
Gaseous Hydride). SW-846 Method 7061A, 1992. _

17. United States Environmental Protectlon Agency. Chromium, Hexavalent
(Colorimetric), SW-846 Method 7196A, 1992,

18. United States Environmental Protection'AgenC)}. Mercury in Solid or Semisolid
Waste (Manuat Cold-Vapor Technique). SW-846 Method 74718, 199¢.

19. United States Environmental Protection Agency. Selenium (Atomic Absorptlon
Borohybride Reduction) SW-846 Method 7742, 1994.

20. United States Environmental Protection Agency. Organochlorine Pesticide by Gas
Chromatography. SW-846 Method 8081B, 2007.
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 80824, 2007.

22. United States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentaflucrobenzylation Derivatization, SW-846 Method 8151A, 1996.

23. United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2018.

24. United States Environmental Protection Agency. Total and Amenable Cyanide:
Distillation. SW-846 Method 9010C, 2004.

25. United States Environmental Protection Agency. Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 9013A, 2014. -

26. United States Environmental Protection Agency. Cyanide in Water and Extracts
Using Titrimetric and Manual Spectrophotometric Prbcedures. SW-846 Method 9014, 2014,
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Acenaphthene Liquid-tiquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
2 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
3 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®@
4 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
5 Benzo(k)fluoranthene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
6 Benzoic Acid Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method@ '
7 Benzola)pyrene Liquid-Liquid Extraction, Gas Chrornatographic/
Mass Spectrometric Method®
8 Benzolg,h,perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
9 Bis{(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method |
10 Bis(2-ethylhexylphthalatée Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
1 Butyl Benzyl Phthalate Liguid-Liquid Extraction, Gas Chromatoéraphic/
Mass Spectrometric Method?
12 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic?
13 p-Chloroaniline Liquid-Liguid Extraction, Gas Chromatographic'?
14 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®@
15 |24D Liquid-Liquid Extraction, Gas Chromatographic®
16 Dibenz{a,h)anthracene | Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™®

Sl
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17 Di-n-Butyl Phthalate ' Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method?
18 Diethyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
19 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic
20 2,4-Dinitrophenol Liguid-Liquid Extraction, Gas Chroma‘cographicm
21 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographict?
- 22 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographicm
23 Di-n-Octyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
24 Flucranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
25 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
26 Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatograph:c/
Mass Spectrometric Method? |
27 Hexachloroethane Liguid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
28 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 {sophorone Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
31 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
32 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
33 | Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?
34 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
35 N-Nitrosodiphenytamine Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™®
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36 N-Nitrosodi-n-Propylamine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectromet}’ic Method”
37 | Polychlorinated Biphenyls | Liquid-Liguid Extraction, Gas Chromatographic™
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
38 Phenanthrene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method[zl
39 Phenol Liquid-Liquid Extraction, Gas ChromatographicEZ]
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
41 Toxaphene Liquid-Liguid Extraction, Gas Chromatographic[2]
a2 TPH {Cs-Cg) Purge and Trap, Gas Chromatographic/
. Mass Spectrometric |‘v‘le‘;hod[2:I
43 TPH (Cg-Cyg) Separatory Funnel Liquid-Liquid Extraction,
- | Gas Chromatographic[2]
44 TPH (C,14-Ca5) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic[Z]
45 2,4,5-Trichlorophenol Liquid-Ligquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenol Liquid-Ligquid Extraction, Gas Chromatographicm
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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1) Waste Extraction, Separatory Funnel
Liquid-Ligquid Extraction, Gas Chromatbgraphic
Method™***

2) Soxhlet Extraction, Gas Chromatographic
Method "
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method!-51¢)
2) Soxhlet Extraction, Gas Chromatographic
Method"®
'3 | Polychlorinated Biphenyls (PCBs) | 1) Waste Extraction, Separatory Funnel
- Aroclor 1221 Liguid-Liquid Extraction, Gas Chromatographic
- Aroclor 1232 Method517! |
- Aroclor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 Method!"1"
- Aroclor 1254
- Aroclor 1268
4 Pentachlorophenot 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographict$'¢
2) Soxhlet Extration, Gas Chromatographic
Method”®
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method™*#
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®*®
6 Vinyt Chloride Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method®!8
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method{l,3,11,13}

2) Waste Extraction, Digesticon, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method,;
Calculation Method!>t%13 '

3) Waste Extraction, Digéstion, Inductively
Coupled Plasma Methog; Waste Extraction,
Colorimetric Method; Calculation Method™*1%
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method;.Calculation Method! >4
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculation Method!®51213
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;

Calcutation Method!*>1%+%!
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Acenaphthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™?
2 Anthracene Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method™
3 Benz(a)anthracene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method
4 Benzofb)fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass -spectrometric Method '
5 Benzo(k)fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™
6 Benzoic acid Soxhlet Extration, Gas Chromatographic Method™
7 Benzola)pyrene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™™
8 Benzolg,h,lperylene Soxhiet Extration, Gas Chromatographic/
Mass spectrometric Method™®
9 Bis(2-chloroethylether Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method!"**
10 Bis(2-ethylhexyUphthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method' "
11 Butyl Benzyl Phthalate Soxhlet Extration, Gas Chromatographic/
' Mass spectrometric Method”
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"!%
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*”!
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™?) _
15 [24D Soxhlet Extration, Gas Chromatographic Method™4
16 Dibenz(a,h)anthracene - Soxhlet Extration, Gas Chrormatographic/
‘Mass spectrometric Method™
17 Diethyt Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Methog!™*?
18 | 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method™*
19 | 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method! ™
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™!
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method(™*)
22 Di-n-Butyl Phthalate soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!!*)
23 Din-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*"
24 Fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"1%)
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
. Mass spectrometric Method!"*?
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*%
28 | Indeno(1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
: | Mass spectrometric Method!?!
29 isophorone Soxhlet Extration, Gas Chromato‘graphic/
Mass spectrometric Method!!®
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®!3
31 | 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method!
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32 | 2-Methylnaphthalene Soxhlet Extration, Gas Chromatographic/
‘ Mass spectrometric Method™**!
33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
34 | Nitrobenzene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"!
35 N-Nitrosodiphenylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*”
36 | N-Nitrosedi-n-propylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method*)
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method?
38 Phenotl Soxhlet Extration, Gas Chromatographic Method!™*”
39 Pyrene Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method!*”
40 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Methodt 47
(PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroctor 1268
41 Toxaphene Soxhlet Extraction, Gas Chromatographic Method !4
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®*®!
43 TPH (CogCig) Soxhlet Extraction, Gas Chromatographic Method 4
44 | TPH (CorsCas) Soxhlet Extraction, Gas Chromatographic Method™4
45 2,4,5-Trichtorophenol Soxhlet Extration, Gas Chromatographic Method™*?
46 2,4,6-Trichlorophenot Soxhiet Extration, Gas Chromatographic Method™®
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®®
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1. N3EYI9290RAMNTTY. USEAIANTENTIGARMINTSY, W.A. 2548, 1303 mardadeufina
vioTanilalldudn. sneReanytunen. 25 unsiem 2549, w@udl 123 maufivy 119,
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017, _
3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods., SW-846, 1997.
4. 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. |
5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liguid-Liquid Extraction. SW-846
Method 3510C, 1996. '
7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method '3540C, 1996,
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
3665A, 1996.
9. 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. |
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductivety Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 60100, 2018
11, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007. |
12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption Spectrophotometry.
SW-846 Method 7010, 2007. | '
13. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

T196A, 1992. —~ ,)J
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14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Nonhalogenated Organics Using GC/FID. SW-846

-Method 8015D, 2003.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Phenols by Gas Chromatography. SW-846 Method
8041, 1996.

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

17. 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.

_ ' 18. United States Envirenmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

19. 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 8270D, 2014.
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