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Thal Environmental Technic Limited
UVIHN MANATIINQDN N DINE

Personal Pump Calibration Report

Lquipment Type : Barsonal Pump/Parameter

Equipment Range : 0.1-7.0 I/min

Calibration Range : 0.1-4.0 I/min

Caotibration Type : drycal

Calibration 5/N DC-L 34¢
[ Personat Pump | HiFlow/Low |

itern | asen 1
S/ Flow

B 4 ¢ 4
/7N 2 ATIN 3 Average Uncertainty
L 20140705029 1.7 1.6920

16570 16530 1.6960 +0.0G32

2 20120153044 1.7 1e6e0 v 1690 16930 16830 100647

3. 20151102080 1.7 1.6910 1.6950 16570 00031

d. 2014050350749 253 24810 46370 A0GE] 24520 10,0095

5. 20110533029 25 24790 20830 20870 2487 +0.0040

B 6_ 20120103073 23 24910 24950 24960 249410 .‘l‘.0.0C‘égm_-j
7 aovososozs 20 19730 19820 | 19920 | :380 | 400072 |
B . ' 20140605018 2.0 1.9850 1.9940 19973 19920 LOOE)E}? ______

R 20120202065 20 19940 1.9570 19350 1.9950 i0.00&g I
L. i -

Calibration Date_ 09 /09 /65

Calibration By abye2i56

Remark : Uncerfainty Type A = g = 5D

SD
X

Standard deviation

Mean
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CONTROL UNIT CALIBRATION

{ Bletric units, mon )

Tie iB-Piar-23 E Luitial Yinad Averase

AT g iy
Rarpmelric press, Pk | 755.0 E a6 E TEES minHy
SRR TS
Tory Gas Metey Trats Referenee Dy 225 Merer Ooie
Consale Mo i MS0-07 Gerial Mo §134%8
Wletering System: D f‘w'ﬁi)dt‘.].- .S—Iluﬁ}m
B WNumber "EE 1 _ a Carrection focfes{Yr) {982
DN Model SKASEX East Catfbration Datn? 0f-Tun-2
Orities Ref , | DM Femperature ( C)
BGH
manometer DRXIG [Yolume | Befl Dy (ras Meler Time Ang
prraciion
sotiing AH Yolume L IPGRT Cutlet | Aveg nin mn B0
Talet T, factar £Y)
mm 1120 ¥, Liters | Liters T T, T,
75.0¢ 10644 29.21 | Z8.A0 | ZHHC | 2804 1 2500 817 69815 47 R158
3348 TG D082 | 28.00 | 2R.04 | 2B.00 | I8.40 6332 0.28714 477345 1
50,860 ERO.00 U836 | IB.00 ] 28.468 | 2800 | R4 £.45 6.9816 A7 4461
20.50 10004 90,43 o PSR | ZB.00 | 2900 | ZB.SH 3.5 {49817 £7.51U3
[HREL 163.430 95.2% | ZB.O4 | 28.08 | 60 | 385D 313 9.9818 27,0952
Average] 09815 474712
Frneedd Fbaie of Callhrate E0-piar-23
- ;:Tf.)‘ Y B
Talibrated i‘)} H .’\p{'}?‘ﬁ\-’{:d . T i o, Comgss s
{“PI e ¥

Tiai Envicesmenil Tecloie Limiied 19 Sus Bamkbamhiseng 505 Kheaeng X bes Sapban Sung Basgkol 10230 Vradiand

@ el ~AGUMEATA-TTON Aatoy Pz o+ GAIINZATE-TY7Y & adminil ] 995 com B wowe de [ 935 00m






Equipment :
Manufacturer:
Model ©

Sarial No.:

1D No.:

Condition As-Recelved:

Received Date:

Calibration Date:

Reference:
Ambient Temperaturs:

Relative Humidify:

Atmospheric Presstre:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAR) S22
CORPORATE SERVICES 3: TQUIPMENT CALIBRATION AND TESTING SERVICES SRR/

5340 PATTANAKARN ROAD 507 18, SUANLUANG, SCANTL.UANG, BANGROK 10250 ’
THL. 0-2717-3000-24 FAX, 0-2719-9484

Certificate of Calibration

Digital Barometer

Lutron
PHB-318
BO11414
bo.T

Used Hem
08 May 2022
11 May 2022

2205-0152WSC

(23t 2y °C
{50+ 15 ) %
1008 mbar

A -
u;r”,”h‘h‘\\- p Bys
NICTISLTISITOR
LCALIERATION 0D08

Certificate No. 1 22P1748
Page: 1of 2

This certificate may not be reproduced other than i full,
except with the priar writien approval of the head of
Corporate Services 3: Equipment Galibration and Testing Services.

Submiited byt  Thal Emvironmental Technic Limilsd

1/6 Sot Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Banglok 10240

The calibration was conducted by direct comparison method against Pressire bMeasurning Instruments

Stapdard aceording to in-houss calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 032014 " as a guidelines.

. Condition of this resull of salibration

1.Reference siandards instuments :

Insirgment

1) Digital Manometer

Maodel
TBYAGT

Certificate No.
22F306

Serial No.
9IR724798

Duee Date
08 Feb 2023

2.This resuli of caiibration was made on requested at the point specified by customer.

3.5cale and conversion factor s 1 kPa = 7.50082 mmHg

4. This result of calibration instrument was in absolute pressura.

5. This Instrument was used clean air as pressure media.

£.This instrument was installed in vertical orientation and center of connacior was used as the reference kevel,

7.The certificate is vaiid only to the item celibrated on date and place of calibration,

& This Certification is iraceable to the Intermatiorat System of Unit maintained at:-

-National Institute of Metrology Thalland (NIBT}

Catibrated by :
Issue Daig :

Sukszn Khankaew
12 May 2022

Approved Sigraiory .

Atoge! €

[ ] Fhalinee Prabpaipal

{1 8ura Suwannagrl
L/]Aﬂapo[ Panurach

B 0287406



Cert.No.: 22P1748

Page: Z of 2
Resuit of calibration:-_Without adjustment Ranpe ; 730 mmbg to 790 mmHg
Function:- Absolute Pressurg Measurement Resolution : €.1 mmHg

Increasing Pressure

Applied Pressure (mimHg} | 730.85 | 74085 | 750.85 | 780,85 | 770.85 | 780.85 | 780.85
LUC* Indication {mmHg) 731.8 741.8 751.8 76819 771.8 781.8 791.9
Esror (mmHg) 0.95 1.08 .85 1.05 0.95 085 1.05

Decreasing Pressure
Applied Pressure {mmHg) 790.65 | 78085 | YV0.835 | FE0.85 | V50.85 | 740,85 | 730.85

LUIC™ Indication {mmiig) 781.9 7819 | 7718 | 76158 | 7819 | ¥a41.8 | T8
Error (mmitg) 1.05 1.05 ¢95 1.08 1.05 1.05 1.05

The uncerainty of measurement was * 6.27 mmHp
* UUC = Unit LUindar Galibration

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

alilen

a 1106634




Equipment !
Martufacturar
Model ;

Serial No.:

1D Ma.:

Candifion As-Recadved:

Recaived Diabe:

Calibration Dais:

Referenge:

Relative Humidity:

Frocedure used:

Ambient Temperature:

TECHENQLOGY PROMOTION ASROCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
344 PATTAMARARN ROAD SO I8, STANLUANG, SUANLUANG, BANGKOR 10750
TEL. 3-27E7-3000-24 BAK. 0-2719-0484

WSC-TIS-THEITE2S
EALERATION O00E

Certlficate No, ;. 22T328

Certificate of Calibration .
Page: taf 2

Digital Thermometsr With Sengor
This cerfificate may not be reproduned otier than in full,

Digicon

except with the prior written aporeval of the head of .
DP-52 Coporate Services 3: Eouipmsnd Calibration and Testing Sarvices, !
.491835
N 10
Usad Hem

01 February 2022

15 Fehruary 2022
o 23 February 2022

2202-001503C Submitted by  Thai Environmenis! Tachnis Himited
{25 + 3 ) *C ’
(50 %20} % 46 Soi Remkhamhasng 148, Knweeng/kKhiat Saphan Sung,

Sangiok 102405

Caliheation were eonductfad using in-house calibreton procedure CP.TD1 sooording fo somparison with
industrial Platinum Resistance Thermometer (IFRT) into liquid bath temperatine comroller and comparison
with Standard Theimocoupke (Type RIS into high temperature furnacs.

The tempersture scale used was based on ITS-80.

e T T

Gondition of this result of calibration

1.Raference standards instuments ;

Instrument Model Serial Mo, Cerililcate No. Dug Date
1) Dighal Thermometer £529 ABE76 2111248 16Noy 2022
2) Industrizl Piadinum Resistance Tharmomatar By 3437 211248 16 Mov 2022
3) Digital Thermometer 1528 AdETED 291312 07 Sep 2022
4 Industrial Plaiinum Resistance Thermomaier Se2¥-12 571974 211842 07 3ep 2022
) Digital Maltimeter 2700 4016315 EE-M08-21 14 Dot 2027
81 Standard Thermoceupie Probe (Type S} 5050-20 BoEE TT-0037-21 02 Apr 2022

2 The cerificate is vald only {o the itern calibrated on dats and place of calibration.
3.This Certiflsation fe traceable fo tie Iniernational System of Unit maintained at;-

-National nstitute of Metrology Thalland {(NIRT)

s

Calibrated by r  Thatchanan Chankong Appraved Signafory :

i [Phalines Prabpaipal

{sspe Daie ; 25 Fabruzry 2022

[ IChatchawan Khunpiiuek
Dot WWanlon Larpkuw

5 0281943

B A o WSSO e 1 I e 9 S A N S S
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. Result of Calibration:- Without Adjustment
- Function: Temperature meastirement for Channel T7

lvmgrsion Standard uuc Unicertainty
Depth Temperature Reading Error of Measurement
{ mrm:) {*C) (G} ("C) {#C)
. 150 2000043 2007 0.6957 0.73
150 400.0056 A4G0.3 0.2844 1.4
150 600,01 598.8 -1.11 3.1

HUC* : Unit Under Calibration
The reported tnoerialnty of measurement was based on standard unceriainfy muitiplied
by a coverage facior k = 2, providing a level of confidence of approximately 35%.

-olp-

Ceri. No.: 227328
Page.: 2 of 2

This equipment was comnectsd with Thermocguple Tvpe K SN, 11005001 1D No. 10
Dimension of prebe ;. Diaméter 8 mm., Lengih 1030 . Sheath material : Stainless Steel
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TECHMNOLOGY PROMOTION ASSOCTATION (THAT AND-EAPAN)
CORPORATE BERVICES 3 BQUITMENT CALIBRATION AND THSTING SERVICHES
I34H PATTANAKARN ROAD 505 18, SUANLUANG, SUANLUANG BANGKOK 10250

TES RT1IT-3000T 0 Fadl 0271949484

HEC-TIS-Timdvad
TALVERATION eoan

Ceri.MNo.: 22MMZT
Paga., 1ol J

Certificaie of Calibration

Eauipment :
Manufaciurer:
Mode] :

Setial No. :

t No_:

Submitted by :

Logation :

Received order :
Calibration Date :

Aimbient Temperature :
Relative Humidity :

Calibrated by :

Approved by -
'y Pornthippa Tameyakul

(./ ialee Butkrusa
{ }Suwil mjai

izssue Oate -

Electrenic Balance
hstter Toledo
AB204
1118392227
TET.LAB BALO

Thai Environmental Technic Limifed
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Knet S8aphan Sung,
Bangkok 10240

Balance Roam

20 Agprit 2022
22 Aprit 2022

15 °C 1o 40 'C
30 % to §0 %

Uthen Kankawi

St

Approved Signatory

B May 2022

The LUncertainties ave far a senfidenee o ab%ﬁm of approximately 95%

Tids cerificate mey ot e

Appaaval f Ee edd of Corporass Sevvices

reprednegd GiheT has i

caropt wish: the prior writien

: '.Equi;amf:l.t Catifrwtieg @l Tesring Servides,




ir Equipment : Flecironic Balance Cert.No.: 22MM27
1. Condition As-Received ;  Used Jtam Paga: 2 of 3
Reference : 2204-03680C-18
Procedure used -
Calibration were conducted using inchouse calibration procedure CP-0B01 according to direct
measurement methed against standard weight,
-+ Condition of this resuit of callbration
?% 1. Reference standard Insfruments:»
' Instruments Model Serial No. ID Mo, Test repori No. Due date
1) Standard Weight et (E2) 14834 - TORCA38 MM-0008-21 3 Feh 2023
" 2. Tris cerfificate is valid only to the ftem calibrated on date and place of calibration. :
3. This result of calibration was made on requssted at the point specified by customer,
4. This cerilficate is not certfiad for any commercial transaction.
5. This certification is fraceable to the International System of Unit.
Result of ealibrattors {3 Without Adjustment  { * ) After Adjustmient by External Calibration
Fange capacity : ¢ g i 210 g Resolution 0.0001 %
Before Adjustment :

Balanze Measurement GCoverage
Applied Weight Reading Correctipn Uncertainty Factor
{g) (¢} {g} {tmg} (k)
160 89.5981 +0.0019 0.22 2.00
? 200 199.9957 +0.0043 0.35 2.00
- After Adjustment :
1. Determination of the standard deviation of weighing machine {n=14)
Applied Weight Standard Deviasion
{g) of Reading (g}
100 (.00006
200 3.00007

ey s Ty e

a 1105669
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* Equipment : Electronic Balance Cert.No.: 22ZMhA27

:; Condition As-Received:  Used liem Page:r 3 of 3
- Reference : 2204-03690C-16 =3 - ;
. Result of calibration e Bolod e
-} 2. Effect of off center joading : :
% A mass of 100 ¢ was placed to varlous pasition on the pan. 2 RN
. The waighing maechine reading errcr obiained is given In the table : Frant Front
Maximum differsnce hetween
Position 1 Position 2 Position 3 Position 4 Pogition & off-center and central loading
{g} (g} {g) {g} (g} (g}
-0.0003 -.0003 -0.0003 -0.0004 0.06C0 0.0003
3. Degparture from nominal valueg
Bakance Measurement Coverage
Apntied Waight Reading Correction Unceariainty Factor
(g) {g) (g) {(tmg) (k)
Unioad 0.0000 (3.0000 313 2.09
0.91 0.0008 +0.0001 0.13 2,08
0.1 (10889 +.0004 .13 2.08
0.8 0.5000 0.0000 (.13 2.09
1 1.0001 -0.0001 0.13 2.08 i
5 5.0001 -0.0001 0.13 2.08
10 16,0000 0.0000 0.13 2.09
25 24.9908 +(1.0002 ¢.i5 206
50 49.9908 +0.0002 0.15 2.05
100 858.0808 +(.0002 (.22 200 o
200 168.8987 +0.0003 .25 200 “

Note : This instrument was adjusted before calibration by waight of Mettler Toledo F1 200, g 5/N.; 11119517
Cerificate No.: 21041856

The reported uncenainty of measursment was based on a standard uncertainty multiplied by a ocoverage
factor &, providing a teve! of confidence of approximately 95 %.

-00-

: L noELlE RN
B
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Thai Environmental Technic Limited
UIBTN INOHNATIUINRDN I TIH6

Portable Gas Calibration Report

Date of Calibration: 6-Jul-22

Manufacturer | E-instruments Ambient Condition
Instrument Model ; 26000-5D3 Temperature (2325 °C) : 25.0 *C
Instrument serial no. @ 1333 Humidity (55¢15 % RHY:  s50.8 % RH
Instrument ID : 11 o Barometer (mmHg) :  760.6  mimkg

Standard gas References

Oxygen (O,) 27360 Linde August 4, 2023
. D636041 Linde Semtember 30, 2043
Nitric Oxide(NO)
271235 Linde Ocioher 12, 2022
CC518873 Alrgas Auglst 17, 2024
Mitrogen Dioxide(NG;)
CC518878 Ajrgas August 18, 2024
DR24500 Linde Gctober 11, 2024
Sutfur Dioxide (505)
DZ71305 Linde October 11, 2024
DE24500 Linde October 11, 2024
Carbon Monoxide(CQ)
0271305 Linde October 11, 2024

Calibration Resulis

N 2.0 0.0 0.0
i3.g 13.8 0.0
RO i . . PASS
- 383.0 3840 1.0
N0 fppn) PASS
£2.2 £2.1 0.1 £5.0 ppm 0...160 ppm
o 5 5% meastred Yaiue
50: (ppsi) LoLR0e0 1..8880 10 PASS
804.0 802.0 -1.0
0 00 il B8
<2 (ppm) LoL0en ]4es0 L0 BASE
7838 F9L.0 { -1.0
' LA ){,r '{:;' _,-;i —‘I_~ ﬁ‘ :_J'_
Calibrate by: % i s Vi gpefror 17

Fhai Envirenmantal Vechnic Limited 1/6 Eoi Ramkhamhaeng 145 Khwaengy$het Saphan Sung  Bangkok 10240 Thatzre
e el 1 FER(DJFEAFI-FFAG ALY Fax @ LAE{MN2373 79 72 o admindlet193%.com = werwltei1595.com






RECALIBRATION

chmentai

£

N Cafibration Certification Information
Cai. Date:  MWovember 19, 2021 Rootsmeter 5/N: 433320 Ta: 294 K
Operator;  Jim Tisch Pa: 763.5 i He
Calibratfon Model #  TE-5025A Calibrater 5/N:; (068
Yol [nit Yal, Final Aol ATime ap AH
Rui (m3} {m3) (a3} (min} {mm Hg) {in H20O)

1 1 2 1 1.4160 33 _ 2.00

2 3 a 1 0.5970 6.4 400

3 5 Bl 1 0.8850 73 500

4 7 8 1} 084901 87 5.50}

5 g 0] T 0.6990 12.8 8.00

Data Tabudation

e e s

Vstd Qstd Jﬂ“(%%)(i?g“) Qe V‘I‘H(Ta" Pa)

{m3} {x-axis} {y-axis) Va {x-axls) {y-axis)
1.0140 0.7161, 14271 [ 0.%058]  0.7083| 08775
10082 10128 2.0182 0.9516| 09946 1.2411
1.0079 11337 2.2554 0.5898 1.1134 13875
1.0067 1.1858 2.3666 06836 1.1644 1.4553
1.0012 14324 2.8542 0.9232] 1.4066 1.7551
m= 1.90331 = 1.24818
QsTD b= °0,00049 DA b= -0.00080
= {.89399 P= (1.55909

Caleulations )
Vsid=| AVol{(Pa-AP)/Pstd {Tstd/Ta) Va=1AVol{{Pa-AP)/Pa)
Qsto=|Vstd/ATime Qa=1¥a/ATime

For subsequemt flow rate calculations:

Qstd= 1/m (( AH Tz%d"“) T,?td ))i:) Qa= 1/m ((ﬁH(Tﬁf))b)

1]

o Standard Conditions .

Tstd: 298,15 o RECALIBRATHIN

Pstd: 760 mm Hg
I~ Key US ERA recomimends annual recalibration per 1998
AH: calibrator manometer reading {in HZ0] 40 Code of Federal Regulations Part 50 to 51,
AP rootsmeter manometer reading {rm Hg} Appendix B to Part 50, Reference Method for the
Ta: actuaf absolite temperature {*k} Detarmination of Suspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
bintercept o b
i stope o

Tmh -E‘r{ﬁ;ronm-entai, - O S, e
145 South Miami Avenue TOLL FREE: (877)263-7610
Yillage of Cleves, OH 45002 FAX: [513)467-9002







Thal Environmentzl Technic Limited
YIEN MANARSIIARRL NS 9196

High Volume TSP&PM-10 Calibration Report

Locakion : Thai E
FFER £ TS

Barometric Pressure {mn Hg)

Fempearature 47 1 2

Aversge Prass, (mm Hg)
Averane Temp (°C)

]
c

Date © 1-Aug-22

Calibrate By ¢ Pipat

Site Conditions

Corvected Fressure (mem Hgl ¢ 745
Temperature (dag i) ¢ 2930
Carrecied Avarage {mm Hg) ¢
Average Tamp: (Deg K}

Calibration Orifics

dMake: Tizch (std Slope @ 1.50321 :
Modef 1 TE-50258 Qstd Intevcept : -o.000sy
Berial# @ sos8 - Celibration Due Defe ;1 19-Naw-22 g
Calibration Information
Plate or ORIFICE Qstd Indicate ic
Test # {in H,O3 (3 fming {CFR} {correcter) {inenr Regression
. i2.3¢ 1.7540 z Slope s 33 7620
intercept; 3.375% |
- Coit. Coeff @ ! .
4
> - of Observations: =

Qstd = 1/m[Sqr{H20{Fa/Pstd ) Tstd/Ta))-b]
IC =1[Sept(PafPstd Y Tstd/Ta);

Qstd = standard flow rate
IC = correcied chart response
I = achual chart response
m = calibrator Qstd slope
b = calfbrator Qstod intercapt

Te = aciual =mperaiure duiing calibration (deg K}
Pa = actual pressura curing calibration {mm Hg)

Tsid = 298 deg K
Psid = 760 mm Hg

Far subsaquent criculation of sampier fiow:
I m{{TE Syt 298/ Tav){ Pavf 7601 -b)

Caicuiations
m = samgler siope
b = sampler intercept
I = chart respanse
Tav = daily average temperature
Fav = dally evarage pressure
Calibrate By o S
: )
Approve BBy H’ -l >

MOTE: Ensiie calibration ovifice has baen certified within 12 months of use

Thai Emvdronimental Tecani Limited

1 Sai Ramihamhaang 145 Khwaeng/Knel Saphan Sung  Banghaok 10240 Thailand

e Tal | =SRIQAEYE-7I%8(A0t0) Fax : 1 SA(0)Z373-7979 = admingtati99b.com & wone St 998 com






Thai Environmental Technic Limited
BIUN MAUASIHINGS N TIn6

High Volume TSP&PM-T0 Calibration Report

Locstion @ Thal sonmeTial 1 Date: 1-2ug-22

LITEM « TSP Serial Mo No.32 ) Colibrate By & Pipat

Sive Conditions

Bzrometric Pressure {mm Heg) 1 7¢
Tewmiperatura {"C) 1

Average Press. {mum Hgyp @
Avarage Temp ("7} :

CTorracted Pressure fmm Mg}
Tamperature {deg K} ¢ 2
Correcied Average fmww Hg} ¢
Average Terp: (Deg K} & -

Catibralion Orifice

iMalte ; Tisch Geid Slope @ 2 95321
MHModal 3 TE-Z025A Qatd Intergapt 1 -0 Qoc4e
Sarizid | 0oes Calibration Pue Bate 1 19-Now-22
Calibration Infoermation
Flata or OHREEFICE Gstd Indicate IC
Test # (in H-Q) {3/ miin) (CFE) (corrected) Linear Regression

| T 12.00 1.73% £0.0 80.400 Slepa: 34.5703
T T sa0 | 153 | B4l I ntercept: 1.0593
3 .20 1. ':‘-f;%“““ I"F“—Eé -Q Corr, Coefi ! n.z32s

+ | s.00 ENELE ©a0.c o

5 | 2.0 3,869 | 20.0 30,00 £ of Chsarveiicns: ©

Crlcuintions
Cstrl = 1/mSari(H2O(Pa/Psid)(Tsid/ Ta))-4] mo = sampler slope
1C =I[Sqitf Pa/Pstd} Tstd/ Ta)] b = sarnpler intercept
T = chart response

Qstd = standard fiow rata Tav = daily average temperature
1C = carrected chart resgonse Pav = dzily average pressure
I = actual chart response I
m = calibrator Qstd siope {alibrate By Qo e
b = calibrator Qstd intercept
Ta = aciual ternperature during catibration (deg 1K)
Pa = actusl pressure during catibration {ram Hg)
Tsic = 298 deg K . . o~
Ptd = 780 mim Hg Approve By & _iiypchen )
For subsequent calcutation of sampler Tow: v

Lm{(EHSary 298/ Tav){Pav/760}]-b)
NOTE: Ensure catibration oriffice has heen certifted within 12 monilis of use

gL, e o e ann S

That Eswirermzatal Technic Limited 146 Soi Ramichamhaeng 146 Khivaengfihet Saphan Sung  Banglok 10240 Thaitand
s Tzl +5510)A373-7799¢ A0 Fax @ +GRID)Z373-757S & adminddtet»895.com = wiiw 1at1995.com
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That Environmental Techniec Limited

High Volume TSP&PM-10 Calibration Report

Lacation § 71
FTEW : TSP

Serial Bo

Site ID 1 Bangkok

= lt;._ o n ¥ 4
INUADIIEINASH (NG 2106
Pake: l-hug-22
(Ne .24 ) Calibrate By : Pipet

Site Conditions

Baromatitc Pressare (mm Hg) @ 760
Temperatura (°C) @ 73

Average Press. (mim Hg) @

Average Tesis (°C) ¢

Correciad Fressure {mmn Hg)
Temparaturs (aeg ¥} 288,02

Corrected Everage {mm Mg @ -
Average Temp: (Deg K} ¢

Calibration Qrifice

Male T Tisch
Model 1 TE-50252

Qstd Slopa
£3std Intercept

L.28331
-D.00c49

Serialst @ voeg Caithration Due Daie @ 219.Hov.22
Calibeation Information
Plats oi OREIFICE std Tnaicate Ic
Test ¥ {irx H.0) {2/ min) (CFM) feorrected) Linear Regression
3 1z.00 1.738 60.6 0.0 .
54.0 _34.5% B _
50,0 Z0.0% Copy, Coeff: o.5897
£0.0
in.g ¢ of Ohservations: >
Calculations
Qstd = 1,/ m[Sgri{H20{Pa/Pstd ¥ Tstd, Tan-b] m = samplar slops
I =T[Sopi{Pa;Psid) (Tstd/Tall b = sampler intercept

I = chart rasponse
Tav = daily average temperature
Pav = daily average nrassure

Qstd = standard flow rate
IC = corrected chart response
I = actual chart response

m = calibrator Qstd sloge Calibrate By P
b = calibrator Qstd intercept

Ta = actual temperaiure duting calibration (deg K)

Pa = aciual pressure during calibration {mm Hg)

Tstd = 298 deg K . i 7
Psod = 760 mm Hg _ﬁ_ppro\;c By : ! f%";.";-;'.{:-‘-:"a-' £

For subsequent calcuiztion of sampler dove
1fen({T3 Sqrt( 298/ Tavi(Pav/760)]-b)

MGTE: Ensure colibration orifice has been rerfified within 12 months of use

Thai Envirenmenial Technic Limited 1f6 5ok Ramkhamhzang 345 #hwaeng/¥het Saphan sung
& Tel | —Gall2373-7795(Auto) Tax :

Ranckele iDZ40 Thailang
SEO0N2ITI-707D & admin@tetl995.00m & v T2t 095, con
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Baremelne Fressure (mm Hg) 1 7

Thal Environmental Technic Limited
IR INAUADUIIASDN NS IR e

High Veolume TEP&PM-10 Calibration Report

o Sife I @ Banakok

Savie! Mo (Wo.l15

Site Conditions

Temperature [°C} & 250

Lversge Prass, [nm Hg)
Average Tamp {°C)

Earte
Caliwaie By : Pipat

Coreected Pressure {mm Ha} : 760,

Temperature {deg X} -
Correcied Aversoe {mm Ho} @ -
Average Temp: (Deg K} 1 -

Calibration Orifice

i Qstd Slope § 1 .59331 i
Model ; ; Dekbd Intercept 1 -Co00n4as i
i Serial# 1 sosa Cailbration Dus Date @ [ 8-Fov-37 E

Calibretion Information

Plate or QRIFICE Qetd Indicate 1o
Test # {in H,O} o3 fisin) {CFM) {corrected)
Al A2.BO | 1.72d
z 9.00 1.505 |
o T0e ] azee
~a.80 | 1.m9n
s T 3 0 T

Lirear Regrsasion

= of Ohservations: S

Lalcuiations

Gstd = Lim[SarttH20(Pa/Pstdy(Tstd/Ta)-b]
IC =I[Sqrt(Pa/Pstd){Tstd/ Ta)]

Qstd = standan

d flow rate

1C = corrected chart response
1 = achusl chart responsc

m = celibrator
b

= calibrator Qstd mnfercapt

fJsid slape

Ta = actual temperature during calibration {deg X}

5 = actual pressure during calibration {mm Hag}
Tstd = 298 deg ¥
Pstd = 760 mm Hg
For subsequent calculation of sempler fiow:
Hm((D{Sqit{ 288/ Tav)(Pav/ 786} -}

ROTE: Ensuie ralibration orifics has hean certified within 13 months of use

m = sampler slepe

b = sarnpler intercept

t = chart response

Tav = daily average temnzratitre
Pav = daily average prassure

Calibrate By

Approve By

P,

A

Thai Envirorsmental Technic Linfed
a Tl

36 321 Ramkhamhzeng 124 Kinwaeng/thet Saplae Suie Bangkok 10240 Thailasd

+O6IN2373-7/9% A0t} Fax @ 5BG0)2373-7979 & adran@Hel 1005 com » wavr, ie51995 com







Thai Environmental Technic Limited
YU MaladUrIaaa g 0106

High Volurie TSPEPM-10 Calibration Report

Location : Site ID & Bangicok Date @ L-Aug-22

ETEM @ PMI1D Sogisi Mot (No., 17 ) Calibrate By @ Pipst

ite Conditions

Baromstric Pressure {mm Hgl ! 765.08 Corvected Pressure (s blg) ¢+ 7600
Temperature {°C} : z5.0 Temperatura {deg ¥}  z28,0
Average Press, (mm Hg) : 754.5 Correcied Average [mm Hy) |

Everage Temp (¢} 1 31.2 Average Temp: (Jeg ¥) : -

Calihration Qrifice

Maka : Tisch Qsto Slope 5 298331
iModel: TE-S0Z5R Qsid Intercesnt @ -c.0054y
Serfalf : onga Calibration Due Date @ 15-Fov-22
Calibration Information
Plate or ORIFICE Qstd Indicate e
Tast # {in H,G} {m3fmin} {LFR) {correcied) Linear Regression
e e 22200 1.7%8 800 _&6.o0% Siope : 31.7546
2 L 3.20 2 L S&.0 L. 33.0% L Intercapt ¢ i
B S N 1.328 | sS0.0 ., . 58-0e Comr. Coeff: 0.5897
¥ of Observations: S
Czlcuiations
Qstd = 1/m[Sari{H20(Pa/Pstd Y Tst9/Ta)}-b] m = sampler slope
1C =1[Sqet(Pa/Patd ) Tsted/Ta); b = sampler intercept
I = char response
Osta = standard flow rate Tav = daily average temperature
1IC = corrected chart reshonse Pav = daily average nressure
I = actual charl response
m = calibrator Qstd sicpe Culbibrate By = £
b = celibrator Qstd iatercept
Ta = achual tempersture during calibration (deg K)
Pa = actuai pressure dusing calibration (mm Hg)
Tetd = 298 deg K £y ™
1.7 i
Pstd = 760 mm Hg Approve By e i B3

For subsequent calculation of sampler flows
3D Soit( 298/ Tayy(Paw/7007]-0)
MOTE: Ens,l._ire ca'aiibratiun_ oritice has_been ceriified within L2 mantnz of use

Thai Environrmental Tachnic Umitad 176 Soi Ramkhamraeng 145 dhwaeng/khel Saphan Sang  Sanokok 102490 Tivalland
s Tel 1 +EE(0)Z373-7799(Autm) Fax @ +66(0}2373-7970 ¢ sdmin@iet1995.com s woupar (et 1505 com






Thai Environmental Technic Limited
HIEN ARG VBNAGSN IS 308

High Volume TSP&PM-10 Calibration Report

Location : Thai Enviranmental Tach Sike ID ¢ Rangkok Drate @ 1-Rug-22
ITERE @ #M10 Serial Mo : (¥o. 12 ) Calibrate By : Pipat

Site Conditions

Bayemetiic Pressure (mm Mg} @ 750,00 Correcied Pressure (mm Mg} « 7608
Temperature ("C) 1 25,0 Temperature {deg K} ¢ 256.0
Average Press, (mm Hg) 1 754.5 Corrected Average (mom Hg) : -
Average Temp ("C}) 1 31.2 Averpge Tenym {Deg ¥}y 1 -
Calibration Orifice
Make: Tisch Ostd Sfope ¢ 1.29u21
Modei: TE-5025AR st Entercept @ -0.500409
Serfal#E  0osn Celibration Due Data 1 1.5 -¥ov-232
Cafibration Information
Plate or ORIFICE Qsid Endicate | L
Test # {in H.0) (i3 min) {CFM) Lcotrected) Limear Regression
i 12.00 1.728 £0.0 | sU.mg Slope: 3¢.2308
A Tntercept: 0 0400
s _Bg.on L Copr, Coeffy C.2026 |
s 42,08
5 30,00 F of Dhservations: &
Calculations
Qstd = 1/m[SgrifH20{Pa/Pstd ) Tatd/Ta)-b] m = sampler slope
IC =T[Sqrt(Pa/Rsid)(Tsid /Ta)) b = sarnpler intercept
[ = charl response
Ostd = standard fow rate Tav = daily average termperature
IC = corrected charl responsa Pav = daily average nressure
1 = actual chart response
m = calibrator Qstd sicpe Calibrale By @ s £
b = calibrator Qstd intercept
Ta = actual temperaiure during czlibresion {deg K)
Pa = attual pressure during calibretion {mm Ho)
Tstd = 298 deg K —
Pstd = 760 mm Hg Appro\.-c By L _i"!' L.?::,!’,‘{, £
For subsequent caleulztion of sampler flow; o

VM Sar 298/ Tav){Pav/ 7601 1-h)
NOTE: Ensure calibration orifice has baen certified within 11 months of use

Thai Environmental Techric Limited 1/a 5oi Ramkhamhaang 145 Khwaeng/khet S3phan Sung  Bangick 16240 Thattand
v Tel : +BE{032373-F798(Auto) Fax @ ~G86{0)2373-7979 o adnind@tet1995 com «  www.teti995.com







Thai Envirenmentzal Technic Limited
USHUY MANAENIASDN Y 3108

High Volume TSPEPM-18 Calibration Report

loratinn @ Thai Bavivonnantal Teczh Sikm T ; Sangkok Bate 1 1-Rug-22

ITEM 1 Pi0 Serinf Mo (No, 23 ) Calibrate By : Pipat

Site Condivions

Baromelric Pressure (mn Hg) @ 755,00 Corrected Pressure {mam Hg) @ 760.5
Temperature {*C) 1 25,0 Temperatuie {deg ) :
Average Prass, (mmig) @ 754,58 Corrected Average (mm Ho) ¢
Average Temmp ("} 1 33.3 fverage Temp: (Bsg K) ¢

Caitbration Srifice

fMake : Tisch Qetd S!ope_v?T%sz;
Madal : TE-50238 Qstd Intercept 1 -0.020432
Serial# : unsa Calibration Due Bate 1 19-wov-22
Calibration Enformation
Platmor | ORIFICE Qstd Indicate iC
Tost # {in H.0) {3/ min) (CFM) eorracted} tinear Regression

e 1 3 1i.&0 1,424 Blopa: 25.5364
B 48R0 LABEE Infercept: 0.2612

) _7.00 1.328 Corr. Coeffr 0.3983

4 %.00 O e 3
z 3.00 U.BES t pf Ohservations: 5
Colcuiations
Qstd = 1/m[Sqri{H20{Fa/Peid){Tstd/Ta)})-b) m = sampler slopa
1C =I[Saqit{Pa/Pstd}(Tstd/Ta)] b = sampler infercept
T = chart resporsa

Qetd = standard flow rate Tav = daily average temperature
1C = corracted chart responsa Pav = daily average oressuie
I = actuzl chart response
m = calibrator Qstd slope Cabibrate By © . S e v
b = calibrator Qstd intercapt
Ta = actual tempereture during caliration (deg K)
Pa = actusl pressure during calibration (mm Hg)
Tstd = 298 deg K — . A
Psid = 760 mm Hg Approve By @ [ geche
For subsecuent celoulation of sampler flow: ’
LI (D [Sart{298, Tav){Pav/760)]-5)
HOTE: Ensure calibration orifice has been cortified within 12 months of use

Thai Environmental Tachnic Umited /& Sai Ramkhambazno 145 KiwaenafKhet Sapizan Sung  Sangkok 10240 Thailang
w Tel 1 1BE(D)2573- 7799 A0} Fax @ +560,2373-7073 & admin@tel1095.com » wiww t=11895.00m
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That Envircninenta! Technic Limited
UFTEN INNUATIINBCN WY TIN6

BT

High Volume TSP&PM-10 Calibration Report

igcation: Thal L Sita ID: Rangholk Darg ! 1-RAug-22
ITEM : PM1D Besizl Mo (Wo. 28 Calizrate By : Pipat

Site Conditions

Coppacied Pressure {mn Ha) :
Tamparatuee (deg K} ¢
Corrected &verage {mm Hgy @
average Temp: (Deg K} + -

Tempearatire (U3 2
Averzge Prass, {mm Hg} 1 7
Average Tems [CY

Calbibration Orifice

Male : Tisoh Qsid Siope ¢ 5. 32330
Model ¢ 05 Qs Intercept & -0.20049
Serial# : 058 Calibration Due Bate @ 19 Nov-22

PR O

Cazlibeation Information

Blats oF CRIFICE Qstd indicate | ic
Test # {in K,O) {m3/min} fCFEM3 E {correcied) Linear Regiession
_ 12.00 60.0 Slope: 32,3409
2 | Tsse | 54.0 Intercept: |
S T T 506 ] Corr. Coeff 1
""" : 2200 RETE
= 1 3.00 |7 300 ¢ of Obzeryations! S
Calouiations
(std = 1/miSqri{H20(Pa/Pstd ) Tstd/ Ta))-b} = sampler slope
IC =I[SgrtfPayPstd ) Tstdf Ta)j b = sampler intercept
[ = chart response
Gstd = standard fiow rate Tav = daily averags temperature
IC = correcied chart response Pav = daily average pressure
1 = actual chart response
m = caliorator Qsid slope Calibrate By —_ = B

b = calibrater Qsid intercept

Ta = actual iemperature dusing calibration {deg K)

Fa = aCtual pressuse during calibration {mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Mg . Approve By

For zubsaguent calcdlation of sampler fow.

Tfm(ESart(298/ Tav)(Pav/760]-b)

HOTE: Ensure caffhration orifice has bean cortified within 12 months of e

T T T AT Y AT LT

Thai Environrnzntal Technic Limited 1j5 Soi Rambkhamhaeng 145 Knwaeng/¥het Saphan Sung  Bakokok 10240 Thailzed
e Tl +GR(02373-77097A0ln} Fax @ +HG6(I12373-7979 ¢ admin@itetl 95t com & www 1281995 com
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Spedal Gases Mixiure

Custamer Details
Mamer
Thai Envirornmental Technic Lid.

Aedress:

1/6 50f Ramkhamhaeng 145,
saphansoong, Saphansoong , Bangksk

Customer Tag No.:

10740
Certiticate Details
Humber: 2422 /21 Date of Issue: 15-Jun-2021 Expiry date; 15-Jun-2023
Material details
Production Qrder: 9166058 Material Code: 472400-5€-34 Cylinder ¥o.; ARD8225K
Gas centent: 5.23 1’ Filiing pressure: 137.0 bae Valve: CGAGBO 55
Cylinder Gwner: EINDE Cytinder Material: Spectea seal Cylinder Size: anL
Laboratory Report
Analyticol Resuit
Componeat Cn:f;?:rr;i‘:pn Analysis Result! Uncertainty® Method of Analysis® Assay Date
Sutphur Dioxide 45.0 ppm 451 ppm + 19 relstive {6)1-PB-352 7-hn & 14-4un-Z1
Miyric Dxide 45.0 poim 47.5 ppin + 1% relative {5} 1-PE-352 7-jun & 18-jun-21
Dther NOx impurity Less than 2.3 ppm
Carbon Monozide 100 ppm 9.8 ppm + 19 1elative {&) I-PB-35Z 74un § 14-Jyn-21
I Mitrogen
feference Standard used in Assey
Reterence Standard Cylinder number Concentizlion Expity date:
sulphur Doxide 619726 69.220.2 ppm 2-Dec-2022
Mitric Oxide B619726 71.4=0.2po0m 2-Dec-2022
Carbon Monoxide Da1R726 705202 ppm Z-0er-2022

ir Nitrogen

+ Andlyfical instruments used in Assay

nsifument /Make /fdodel
FTIR Specteometers nicolet i550
FEIR Spedtiometers Micolet iS50

FTiR spectromelers Nicolet 1550 -

Analvtical Principle
FHR-5012
FTIR-NO
FTIR-CO

Last faulticoint Calibiation
THun-2021
7-May & 11-Jun-21
13-May & 14-Jun-21

ecommend usage condition
sinimum utilization.
Starage condition:

545 of actual content ar before expire date whichewver conies first,
Keeo in well veatilation and secute area.

Comments . -
When reqrdeddng, please quote the material number

ftote:

1. Al resths exprevsed on this 1eparl are on role/mole Dasis, unless othenwse speckied. The Assay of this Standard has been performed i

accoidance with the EPA Traceability Pratocal £PA-6A0/R-12,/531 far the Assay and Certsfcasion of Gaseous Cakhration Standards using pracedura 51

2.The rapuried expanded uncertainty is based on & standard unee Lanty multiplied by & tovetage facior k=2, providing 2 level of confidence of apmoximalely 359
The megsurement af ihis matan b isaceable to the StUiowgh the refetente gas standasd whichss iraceable ba Swiss Natanal Standasd of Mess of

olhet izcagnised national mevralngy inshitutes.

2 £1) Gus Chiomatogiaphy, (7] Pasamagnetic Swygen Analyzer, (3) Elscirochemical Duygen Anabyee, {2} Elechr schemeal fos e Analyei,

t5% Talal dydrocasbon Analyro, (6} her - 4pecifad

Page 1 ol §
This tapart shatf nol be reproguced sxcepl in yll

UBSN S {Usanalne) A U
E PR e S T R
§u 15 niaad 11 243 w) 14 RRRbmn-RT A 6.5 RUNERD
2UOUF DaynsUss 10540 Tnsfrt (56) 2330-6100  Ensas {86) 338-6333
Tsueuinathsd: 108 af 5 auwslns oanoshag aifensn 24180
Frsftrt {66} 36.570-428-93 Tnsans (66} 32.590-323

Sukanya Parinyasoeniom

signatory for and on bahalf of Linde (Thaliand) Co., d.

PBBZ /L0

Linde (Thaitand) Public Company Limite B4/ Pt Apal 2021

BL SEGIERYIR -2 | TSI TONTES
15" Flaes, Bangnn Tower A, 2/ MoD 14, Bangna fiad KM, 6.5 Road, Bangkaow

anguiee, Samuiprakarn TG40, Tel {66) 23IR-41M FaN f65) 2333-6313
Wwellgrow Plant: §05 foa 5, T.6a0g5amak, A.Bangpakeng, Chathoengsae 247180

Thailand, Tef {64} 3B.570-479-93 Fax (55 TR.ET0-203






Thai Environmentzl Technic Limied
YIUY INRUPRIUINGON INY TI06

Analyzer Calibrafion Repori
Calibrate Daie cRb-May-22z Tamperature (°C )
Anaivzer Tvpe s, Baremeter (mnblg) © 75¢.8
Brand ; AP Humidiry (50215%): 50.0 %R
Maodel 100E Dilutor . API M700 S/W 625
Seria} Number ;1488 (Mo . 13) Zera Alr ADI M701 S/1 1926
Range 500 ppb Standuzd s SDURAAEE
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(pph) | After of Span.ppb) Abs% diff ol Span
7ero 0.0 -2.3 0.0 0.0
Span 4000 387.0 400.,0 0.0

Multt Point Calibration

. . Owiput Difference
Ref Valuelpph)  § Anelvaer Disp{ppb) — % . -
Diff (ppb) Percent B30T Abs Percent DIfY
0.0 0.3 0.3 0.0 a.08
1040 16l.0 1.0 g.01 1.40
204010 igg.0 ~2.0 -0,01 1.00
400.0 4020 2.0 G.0L 0.50
Average Dhlf (%) 0.83
Multi Point Calibration
45:‘]0 O ——
; y=1.0031x -0.22
0eo - A7 0.9999
% 35{]0 . e e e e e e m e e e e e e e = e m e i e gl e et e —
= 300.0
#2500
) :
= 1500
=
< 100.0
50.0 -
0.2 100.¢ 200 300.0 A00.0 S00.0
Ref Vaive{ppl)
Calibrate by: Approved by

.. & o - i = = o
!iﬁML;U'F'ﬁ i 'ﬂE it T 'ﬁl—'ﬁliél‘.]i?l 20013 wmwdnrndey QF-OP1&-06

Thai Envircnmental Technic Limited /6 Soi Ramknamhaerg 143 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
& Tl -65(0)2373-7700(Autn) Fax 1 +62{012373-7979 « admin@lei1005.00m & W tal1595.00m






Thal Environmental Techric Limited
F3UN MANNENASSY 1N 3106

Analyzer Cualibration Report

{alibrate Date c43-May-22 ) Temperature {7 § _f: _"’_ (_J_EE.-_--.--__.___-__________
Analveer Type e Barometer {mmklyg) :  “22.2
Rrand : Therme Humidity (50£15%): 50.0 ¥RH
Model 141 C Dilutor . API MT00 5/N 625
Serial Number (436442065 (NG .6) Zera Alr : APT M701 S/H 12286
Range ;506 ppb Standard gas . ABOB2238
Calibration of Span
Supply Gas Ref Vatue(pplb) Before of Span {ppby | After of Span.(ppb) Ahsb diff of Span
Zero 0.4 4,32 6.0 0.0
Span 4004 380.0 400.0 0.4
Mulii Point Calibration
. . Ouipid Difference
Ref Value(ppb) | Analyzer Disp.(ppb) — P —— -
) Dilf (ppb) Percent Dl Abs Percent TifF
0.0 0.3 0.3 0.00 g.6¢3
1000 102.0G 2.0 0.02 2.00
2002 201.0 1.0 0.9% .50
4000 4032.0 2.0 .01L 0.50
Average DI (99) G.77
200.0 - s
5‘.&‘ 350_0 U -
2 3000 |
[=] :
E 2DD.O e e e i e e
£ 1508 -
< 1008 . i
SO0 o o e
2000 300.0 4060 S00.0 i
Ref Valuelpphbj
Calibrate by i Approved by U ek _{#‘;_“____,_N,.,.\,._
T, T = A S ” ] __ -
uflansaR oo TUEY IR 0200015 AT QF-QF ta-06

Thisi Emvirginenental Techpic Limiged 1/6 GoE Ramkhamaasng 145 Khwaang/¥het Saphan Seng S8angkok 10240 Thadand
w Tel | +8R(ME373-7Y85{auta) Fax ¢ 468(0)2373-7079 o admin@iat1995.com » wws tet 1095 com






Thai Envirenmental Technic Limiied

UWSHY MAUATLNASHN Y 3106

Analyzer Calibration Report

Calibrate Date :24-May-22 Temperature (°C) - 22°¢
Amalyzer Type s0; Burgweter mmflg) © 7%2.9
Brand . Therms Humidity (3015 %) S0.0 $RH

Mode] asa T Dilutor . API M700 S/N 825

Serial Number

(43C-TL-572662356 (No. 9} Zero Alr ; APT M701 S/M 1926

Ranpge ;500 pps Standard gas B bt
Calibration of Span
Suppty Gas Fet Valuetpph) Refore of Spanfppb) | After of Span.(pph} Abs% difl of Span
Loro 0.0 3.7 0.0 0.0
Span 400.0 411.0 400.0 b.0
Multi Point Calibration
. o Chutput Difference
Rel Valuefppb) i Analveer Disp{ppb} , 1 - f 0
Diff {ppb) Pereent Difl Abs Percent D1
0.0 0.4 0.4 0.00 0.10
100.0 i03.0 3.0 6,03 3.09
200.0 201.0 1.0 0.01 ~0.50
400.0 202.0 2.0 g.01 0.50
Average DIt (%) 1-03
: Ruiti Point Calibration
f 45 D {] PSR es mn n Snims S i e : © e e ememee memes mmee e ee e mmme e
: A60.0 i - S );-+1.~?‘} [P :
B 3000 e e
- F 2500
S B : :
R 21 1101 RO P R
! ™ H
L= 1500 - - .
- : a
500 e e - '
0.0 1000 200.0 300.G 404.0 500.0 :
Ref Vaive{npl) :
fr_.’
i I Sar - HT;_'-J f X 12
Calibrate by: o d {; Approved by Lt i b L
ndlunisn - 00 'i'uﬁ?"auﬂﬁ 020915 adnusadl . QF-QPia-te

Thai Envirormentat Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Kast Saphan Sung  Banglkok 10240 Theilanc

n Tel: +66(052373-7799(sutn) Fax 1 +65{0}2373-7579 ¢ admin@itet1 595.cor = www.tei1935.coin






Calibrate Date
Apalyrer Typs
Brand
Ilnlel
Serial Number

Eange

Anglyzer Calibration Report

Temperature (“C )
Barometer (inmg; |
Humidity (30415 %) :
Drilator

Zeio Alr

Standard gas

Calibration of Span

Thai Envirgnmental Technic Limifed
VIBN InaUaTUAaeN T 9106

aPT M701 S/ 13325

ACI8Za5K

Supply (as

e Value/pph)

Belore of Span.(pph)

Alter of Span.{ppb)

Absi diff of Span

Zero

0.0

2.7

4.0

9.0

Span

4000

385.0

400.0

G.0

Mulii Point Calibration

Output Difference

Percent N |
.00 0.08
-0.,01 1.20
0.0% 0.50
G.01 5.75

Average DT (%) 0.63

Ref Value(pphy) | Analyzer Disp.{pph)

DIff (ppb)
0.3
1.2
1.0
3.0

Abs Percent Dafy

3.0 .3
10G.0 98.8
200.0 201.0
400.0 403.4

fMubti Point Cafibration

-

450[] . S

: y=1.0084x -0
ACQ 0 e £ bt 4 o sl e e s

E )/f._.. - —_——
& 31’)00 e e e e e e e e e o L e ——
PR
o 250.0 e e s e g . - —_ - ;
: [ d H
:I-J 2000 .,::. e e o S E—— e -
.B ; :
P& :
P00 ,
0.0 [ — e e e e s
0.0 1000 200.0 300.0 400.0 0G0
Ref Value(gpk)
- S S
Culibrate by ! Approvedby: ! J'-r:‘j{"’;_.f,'e[_‘;’ﬂw' L

: e PRI T T A -
ap lusd'sh - an Trten U 0209415 wathins et . OE-OPia-Na
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THAI METEOROLOGICAL DEPAR

TMENT
4353 Sukbumsit, Bangaa, Bangkok 10260 Tel, §81-454-2804,0-2305-3465

Calibration Cerfificate

lssued by . Calibration 8 Test Section - Matsorological Instrumants Bureau
Date of Issue 34 January, 2022

Certificazion No, 00932

Page : 1 of 2 m
Chiect viind speed and wind direciion
kianufacturer : Dawvis instruments inc.
Tvpa

Weather Wixard |}

W2T110A55 D Mo, . MNoldS

Cuslomer Thai Envranmenia Tachnic Limiiad

148 Sni Ramkhamhasng 145,

Khwazeng/Khet Saphan Sung, Bangkek 10240

. . . pe 0
Calipration Condition . Temparsivre !

o A BT o]
NATIONAL STARNDARD WIND TUNRMEL
CTheraat Anemometer G472 SN 1583
CHOOK GAGE WO 1424 it fsbe T Sroginehs Tyns

VNG

MG T. Tesl Reference Numbsr 7231241460

cUltrasanic Anememelsr Modei DA-BER-3TY (sensor TR-80AH)

Serial Numbher 110730020 (sansor FNE25528)

SAPAN CHALITY

ASSURAMNCE OREANIZAT
’ /”l \.l-“‘\ h
A
. Lo F( 1 j'i? | - r.-f :'/
Calibraied by - ) g:%,\fgsg:,\_:!};)\-ﬂ,‘_‘ S]g};m;j; PN
M, Watcharapo! Subwat

i 4 )
pir. Pisodd Promsut
nfechanical Engineer




THATI METEOQRQLOGICAL DEPARTMENT

4333 Enkhumyit, Bangona, Banghkok 10260 Tel 081-454-2804,0-239%-0469

Trne Result of Calibration

14 Fanuary, 2022

Certification Mo, 00922

Page © 2 of 2

FIGORK GAGE NOU14a25

Standard TESTED ANEMOMETER
tHerasonic Anemometer | Pressuee | Yacumet | Velncity Yeloeity Coirreciion
m/see welies H | onhey W20 [t msee by
1.4 - - - .9 10 i
42 Ea 32
200 - - - 4.6 140
: T - - - a3 0.70
g4 - - - u6G {42
I1.G1 ! 1.3 .7
13031 - E - [2.5 (.51
i
15.04 - - - 14.3 0.7t H
b
17.02 - - - 16.5 (152
20.02 - - - 18.3 =i
Wind ﬁ:;;ft Plottirg Board.

US.DEFARTMENT OF COMMERCE WEATHER BUREAU

YWIND DiRETION

¢
H

TESTED WIND CIRECTION

0

0
90

180

Calibrated by :

[J @%«Q&FL

Mo, Watcharapol Subwat

Bechanical Croinesr




TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE STRVICLS 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 5oy

33404 PATTANARARN ROAT SOT 18, SUANLUANG, SUANLUANG BANGEOE 10250 ol

HSC-TISI-TIS17025

TR G-2717-3000-27  FAX.(0-2T710-0484 CALIERATION 0008 -

Cert.No.: 22MM28
Page.: 1 of 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettler Tolado

Modet : XP205DR

Serial No.: 1129273885

ID Neo.: -

Submitted by : Thai Environmental Technic Limited
118 Soi Ramkhamhasng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : ' Balance Room

vop Tl

Received order ; 20 April 2022 s
Calibration Date : 22 April 2022 #2

N
Ambient Temperature : 15°Ci040°C i
Relative Humidity : 30 % to 90 % ag
Calibrated by : Uthen Kankawi

Approved by : Wﬁ)— '

Approved Signatory

A
A
[N

(ﬂ Pornthippa Tameyakul
{* } Malee Butkruea
{ ) Buwit Imjai

Issue Date : 6 May 2022

-4 The Uncertainties are for a confidence probability of approximately 95 %

‘Fhis certificaie muy nof be reproduces other than in full, cxcept wigh the prier wrilicn

Approval of the head of Corporate Services 3 : Equinment Calibralion and Testing Services.

A 0040785



" Equipment : Elactronic Balance Cert.No.: 22MM28
i, Condition As-Received:  Used item Page: 2 of 3
. Reference : 2204-03890C-17

.+ Procedure used :-

[N UL F AR ITYE PN DL TR SRR ST L W R LA -0 L DA s C T LORPI Yol PR SRR AT I BT B Rt T R 0L L TRE TR PR JPOPL L PR 4

Calibration were conducted using in-house calibration procedure CP-OB31 according to direct
measuremeni method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:- s
Instruments _ Model Serial No. ID No. Test report No. Due date

1} Standard Weight Sat (E2) 15884 - 70RC138 MM-0009-21 3 Feb 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at tha point specified by customer.

i+ 4. This certificate is not certified for any commercial fransaction. y
;5. This certification is traceable to the International System of Unit.
- Result of calibration { ) Without Adjustment { * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 81 g Resolution 0.00001 g _ b
ik : 81 g to 220 g Resolution 0.0001 g o
' Before Adjustment :
Balance ' Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) {g) {9) (+mg) (k)
80 7999911 +0.00089 015 2.00
i 200 199.9997 +0.0003 0.35 2.00
After Adjustment :
'."f_f 1. Betermination of the standard deviation of weighing machine {n=10)
1 Applied Weight Standard Deviation
(g) of Reading {g )
80 0.000008
200 0.00004

a 1105867



2% Equipment : Efectronic Balance

. Condition As-Received :  Used Jtem

Reference : 2204-03680C-17.

Result of calibration

2. Effect of off center loading

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

Pasition 1 Position 2 Paosition 3 Fositfon 4 Position 5
(g} {g) (g) {g) (g)
-0.0002 -0.0001 -0.0002 -0.0001 -0.0001
3. Deparfure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) (g) (g) (tmg)
o Unload 0.00000 0.00000 0.018
o 0.01 0.01000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
1 1.00001 -0.00001 0.019
2 2.00001 -0.00001 0.020
5 5.00001 -0.00001 0,026
10 10.00001 -0.00001 0.033
20 20.00001 -0.00001 0.049
50 49.99999 +0.00001 0,080
80 79.66900 +0.00001 0.15
200 199.9997 +0.0003 0.35

-olo-

Cert.No.: 22MM28
Page: 3 of 3

2 1 2 3

Frant E 1ot Froni

Maximum difference between
off-center and central loading

(g}
0.0001

Coverage
Factor
{k}
213
2,13
2.13
2.05
2.04
2.00
2.00
2.00
2.00
200
2.00

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

a 1105866
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TECHNOLOGY PROMOTION ASSOCIATION (TTLATLAND-JAPAN) i‘%ﬁ {
. CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND THSTING SERVICES: ?ﬁ S o
534/ PATTANAKARN ROAD SO 18, SITANLUANG, SUANLUANG BANGKOK 10250 i LTI rf;?

TEL. 0-2717-3000-27 FAX_D-2719-3484 CALIBRATION 0005 Y

Cert.No.: 21CHO589 v
Page.: 10of3 T| /4

; 3
Certlficate of Calibration "
Equipment : Spectrophotometer s
2
Manufacturer : Labtech E’%
Model ; . Biue Star A ‘!E
7
Serial No. : 1606UV1507 rfr:]:g,
1D No. : - ?;,;;‘
. 7
Condifion As-Received: Used Kem ' %{i
Received Date: 02 November 2021 ?fi
Calibration Date : 03 Novemnber 2021 . gg
Reference : 2711-D0060C-5 ?:p"
: i
Submitted by : Thai Environmental Technic Limited H'i%
1/6 Soi Ramkhamhaeng 145, Y
Khwaeng/Khet Saphan Sung, {I}%
Bangkok 10240 ];,i
7
Caiibration Place : Laboralory (Thai Environment Technic Limited) kf
Ambient Temperature : ({252-276)°C [On-Site) ;;j
Relative Humidity : (84 -83)% (On-Stie) [:,?
Calibration Procedure ; tn - house methed aﬂ

CP-OCH4 based on ASTM E 275-01

BESE

Calibrated by : Uthen Kankawi

T Approved by : ' _ Wﬂu :

Approved Signatfory

TS

{ /} Malee Butkruea
{ ) Salthip Meangmai

SN

( ) Warakorn Lerngagtrakul 4
Issue Date : 2 Movember 2021 %%
I

The Uncertainties are for 2 confidence probability of approximately 95%

Thés certificate may not be repraduced other than ity full, exeept with the orior written

Approval of the head of Corporale Secvices 3 : Equipment Calibration and Testing Services.

w
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A 0034258



Page: 20of3
Condition of cafibration result
. Reference Standard Material
Material Serial No. Certificate No. Bue date

1. Absorbance Standard sst - 32583 85665 17 July 2022
2. Absorbance Standard set 32505 86622 08 Sep 2022
3, Wavelength Standard set 20829 04776 02 Sep 2023
4. Wavelength Standard set 20829 94777 02 Sep 2023
5. Stray Light Standard set . 32629 107773 23 July 2022

. This certificate is valid only to the item calibrated on date and ptace of calibration,

_ This certificate is fraceabie to tha International System of Unit maintained at

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technoiogy (NIST), The United States of America

Speciral BandWidth : 2 nm
Scan Speed : Slow

Calibration Results : without adjustment

Wavalsngth Accuracy

Cert. No.: 21CHO588:

Certified Values Uncertainty of Coverage
of Reference Material HuC Reading Measurement Factor
(nm}) {hm) {Xnm) kK
361.00 360.8 D6 2.00
A72.47 t 472.0 018 200
536.86 537.0 0.16 2.00 o
684.49 . 683.8 0.17 2.00 ;i
879.27 879.4 0.17 200 ki

a 1080441



Cert. Mo.: 21CHO589

Page; 3of3
Calibration Results : without adjustment
Photometric Aceuracy '
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{nm) ( Abs ) (Abs ) { *Abs) k
Zero 0.0000 0.0028 2,00
: 0.5704 - 0.5650 0.0028 2.00
4200
0.7138 0.7074 0.0028 2.00
1.0019 0.0803 0.00z8 2.00
Zero G.0000 0.0028 2.00
0.5204 05185 0.0028 2.00
546.1
0.7000 0.6955 0.0025 2.00
0.9814 0.9780 0.0028 2.00
Zero 0.0000 0.0028 2,00 §
0.5621 0.5569 0.0028 2.00 o
B35.0 : =
0.7850 0.7595 0.0028 2.00
1.0738 1.0669 0.0028 2.00
Stray Light
* Straylight at
Readingat  279.73 nmz 0.11 nin
279.73 nm 2 0.11 nm
Abs 1.89183
%T 1.18

Remark

- Each individual fiter |s measured against the empty filter holder (blank} used to zero the Spectrophatometer

- Cut-off wavelength of stray light reference material (Potasslum lodide) = 27973 nm £ 011 pm

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength

= * 1 Not NSC-ONSC Accredited

27973 rm+ 0.11 nm

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

factor & . providing a level of confidence of approximately 85 %.

~o0o-

Yl -

a 1080440






Equipment :
Manufacturer :

Model :

Serial No. :

iD No. :

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

Submitted by :

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

Calibrated by :

L3

T s

Nt

Approved by :

e

o

Lo
wend

{ /)Matee Butkruea
{ 3 Saithip Meangmai

TECHENOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION aND TESTING SERVICES
53404 PATTANAKARN ROATI SOT 18, SUANLUANG, SUANLTANG 8ANGKOK 10250 sl

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

Certificate of Calibration

e hey
KSC-TISI-TIEi70239
CALIBRATION 0008

Ceri.No.: 22CHO410
Page.. 1of2

pH Meter
Horiba
LAQUA-PH1300
BOE00012

Used ftem

11 duly 2022

11 July 2022
2207-02430C-7

Thai Environmental Technic Limited
1/6 Sof Ramkhamhaeng 145
Khwaeng/Khet Sapghan Sung,
Bangkok 10240

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

(508 - 513) %

In - house method

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

with certified refersnce material (CRM)

Krisda Malee

Wl -

Appraved Signatory

D

Zi ) issue Date : 19 July 2022

By . . . s *

Hp The Uncertainties are for a confidence probability of approximately 95%
& - :

f’ 3 Fhis certificate msy nol be reproduced ather than ia full, excepe with the [eior written

‘.;\; Agproval of the head of Corporate Servives 3 @ Equipment (falibration and Tefing Services.

i - ” -

o
L

K,

T T

T, T e me

A 0042417




Cert. No.: 22CH0410
Page.: 2of2
Condition of this calibration result
1. Reference Stapdard Instrument  : -

Instrument Serial Ne. ID Ne. Cert. No, Due Date
_.*;fi_ﬁ_ 1) Document Process Calibrator 46530031 130RC098 21E3245 07 Qct 2022
4 2) Digital Thermometer - 130RC112 2172118 16 Nov 2022

This certification is traceabie to the International Sysiem of Unit maintained at:-
- Traceable fo National Institute of Metralogy (Thailand), NIMT .
2. Certified Refarence Materials : The measurement resulis are traceable to Si through CPA chem Lid.,

ANS|-ASG National Accreditation Board, Accredited No. AR-1835
' Buffer Solution - Manufacturar Lot No. Exp. date
pk 1.881 CPA chem 794027 ' 28 Jun 2023
pH 4.008 CPA chem 794120 14 Feb 2024
pH 6.865 CRA chem 754029 28 Jun 2023
pH 2.181 CPA chem 786823 04 Sep 2022
pH 12.44 Hach Lenge GmbH : CO0Z796 15 Dec 2022

3. This cedificate is valid only to the item calibrated on dafe and place of calibration.

;' Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (1.68,4,7,10)

Unit Under Nominai | Standard Uncertainty of Coverage i
Calibration Value Voltage Actual Reading Measurement factor .
Input (zmV) K
pH mV my pH
pH Meter 1.680 314.73 314.7 1.694 0.058 2.00 :
SiN.: BOSDOO1 2 4.000 177.48 177.5 4.008 {3.058 2.00 .
8.860 8.28 8.3 6.860 0.033 2.00
7.000 0.0 0.0 7.000 (.058 2.00
9.180 -128.97 -128.9 49188 (.058 2.00
10.000 -177.48 ~177 4 10,011 0.058 2.00

Function : pH Measurement
Performing four buffers standard curve by using huffer nominal pH (1.68,4,7,9}

Remark: * : Not NSC-ONSC Accredited

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

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

Unit Under Standard pH Actual pH |Actual mV{ Uncertainty of Coverage ,
L Calibration Buffer Solution Reading | Reading | pHmeasurement factor i
| (mV ) @) K
i |pH Electrode 1.681 1.681 295.6 0.0050 2.00 .
i 1SN 9XOM0055 4.008 4.007 159.9 0.0047 2.00
o 6.866 6.866 6.9 0.0084 2.00
9.18t 9.181 -139.9 0.014 2.00
b 12,44 12,440 -314.5 0.056 2.00

a 1030860
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) i
e CALIBRATION AND TESTING EQUIPMENT SERVICEHS
5 35474 PATTANAKARN ROAD SUL 18, SUAHLLUANG. 514 NLTIANG BANGKOK, 1250 és”'é ;
' TEL.02717-3000-24  FAX. 0-2719-9484 .
% ‘*:fsi
g CertNo.: 21CH1510 '
5 : T Page.: 1 of 2 i
| Certificate of Calibration
" Equipment ; Turbidity Meter i
Manufacturer ; Thermo Scientific
) Mogei : EUTECH ThN-100
Serial No. 2655003
iD. No. : ; t
- Condition As-Received: Used ltern Py
- Received Date : 20 October 2021 4
Calibration Date : 01 November 2021 )
Reference ! 2110-0944WSC-3 fie
- i
Submitted by Thai Environmental Technic Limited !
1/6 Soi Ramkhamhaang 145, .
i Khwaeng/Khet Saphan Sung, Bangkok 10240 oy
Ambient Temperature : (25 = 2.5) °C
Relative Humidity : (50 = 200 %
L Calibration Procedure : I - house method : CP-CH14 s
b based an direct measurement by i
using Formazin standard solution ;
Catibrated by : Walalak Sirithean .
b it
) Approved by % )
/ Approved Signatory .
y ¥ )} Malee Buticusa :-fig
( ) Saithip Meangmal i
g
{ ) Warakom Lerngagiraku! . i
issue Date : 2 November 2021 o
B Fhe Uncertainties ave for a confidence probabBify of anproximately 95% . v
_ Thisvestificate muy oot be reprodeend othed they (1A, excuept with the prion wittees f»” i
torg approval of the head of Cifbeation and Teming Eoutpment Sexvices. A N i
B

A 0007584



Cert.No.: 21CH1510

Page.: 2of2
Condition of this ecalibration result
1. Reference Standard Instruments :
This certification is traceable fo the international System of unit (81 unit) through
Technology Promotion Association (Thakand-Japan).
Instruments Serial No. i Na, Certificate No. Due date
1) Thermeo-Hygrograph 1103328 130ECO10 21H1462 27 June 2022
2) Elactronic Batance N{3679 140RCON 21Mi1429 21 8ep 2022
2. Standard Material . The Formazin suspension has been prepared gravimetric from
Matarial Manufacturer Lot No. Assay
1} Hexamethylenetetramine HIMEDIA 000343342 00 5%,
2) Hydrazinium Sulfate HIMEDIA 0000332828 98.2%

3. This certificate Is valid cnly to the item calibrated on date and place of calibration.

Calibration rosuit

Performing four ~ Formazin suspension standard curve by using 0,20,100,800 NTU <

Turbidity Meter Serial Number : 2655003
Standard UUC* Reading | Unceortainty of ; Coverage
Formazine suspension Measurement Factor
{NTU) (NTU) (£NTU} k
0 | 0.05 0.026 205
20 20.0 0.38 - 2.00 .
100 [ oery 0.71 2.00
BOO ' 800 2.1 2.05
Remark « JUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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

ks,

5 1078914




5 METROLOGY SYSTEM ( THAILAND ) €9., 07D,

Certificate of Calibration

i Cerdificate Number I SPR22GIN1EE-Z Pags: | of 3

= Gusiomer © Thal Envirormente! Technic Limited.
& Boi Ramikhiambsang 145, Khwaeng Saphdn Sung, Khet Saphan

Sung, Bangkok 10248, Theiland,

Equipment Name D00 Metar
Manufacturer T Horiba
. Modet O LAQUAAGCTHOOTIR
é"" Sarial Number . BOYDOOGS
1D, Number D Ko,

Ervironmentas! Conditions

Ambient Tempsaraiure Dooaect 20 Hegeived Date I 11 Feb 2052
Relative Humidity B0 % T o Calibration Date T14 Feb 2007
7, Loeation of Calibration T oin-lab Recommend Dus Date Y14 Feh 2023
2t
Iy Catibration Procedirs o in=Mouse Method Date of ssue DtE Feh 20070
—
o
o hethod of Calibration
i Thig caitiiies that ihe above instrument was calibrated in compliznse with the calibrafion aystem
H . X . ) B . ) i .
ot requirernent of ISONEC 17028:2817 Iy accerdancs with referenice procecurs. Standards used to perform

thig catibration are certified by o MIST or eguivilent, Natianal melrology instiiuie, Natursl physica! constants,
consensus standards. The resyll repotisd herein apply onby to the calibration of the fem desceiber shove &g
received. Our decision rule s 1o contact the customey i the ke nass and fall calibration when e resulis
inclucts the gnceriainiies and the custemer must detarming if the resuls maels their neads.

Al ealibrations are performed witnin manufaciurs's specifications The cajitiration cerfificaie shal not be

reproduced except In Rl withous writien approval of SP Metrology System (Thaliand),

)
Calibrated by . Mr.Sarawul Kpifmai Approved by . \mﬁ?’;*’ww

Calibration Offcer { MrWorasong Sirthisopa )

Authorized Sigratary

SF-F-04-15 rev 4
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Calibration Report

» Certificate Number [ SPRI2020183-2 Page 12 of 3

Reference Standards

Al

W EL

Equipment Mams Maodsl Serial No, Certificate MNo. | Dus. Date

3
i

Zor Oxypen Soluficn 7000 Lot S0065/21 22F11 22 Jun 2026
Ozygeh, Carbon monaxide and TRM-E-31.00 N A CG-50-21 15 Moy 2026
Electronic Batance ME235S 22314692 SPR21070480-1 | 03 Aug 2022

Traceabilily

SRSV ER T I IS

o This cartification is trageatle 1o the intemational System of Unit mainisined &t
i i . . pmeLv o

= HARNNA - Hanna insirumeaents (Thaiismd) Lic

‘:ﬁ NIMT - The National Institute of Metroiogy, Thalland.

SP Metrology - 8P Metrology systam (Thalland) Co.Ltd,

) IR LDmERedl g
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gl%ﬁfﬁfﬁé LOGY SYSTEM ( THAILAND ) €O.,LTD.

Reasuit of Calibration

Ceriificats No. SpR2ZGAGIRE-2 Page : 20f 3

Funciicn @ Dissolved Dwyeen Permangnce Test it @ nom
At Urcartalnty
Range (apmj UUG, Beading Error
Standard { + 3

L0 0.05 .05 .13
30 8.22 -0.08 H

o i

Note:
The resuit of celibretion was lound acocuraie ds show on date and placa of calibvation orly.

This Ceriificate s not cestified for any commercial ransaction,

hMeasurement Uncertainky
The reportad uncerteinty of measurament is the sxpanded uncertainiy obiainsd by muliiplyving
the slandard ncatiainty with the coverage facior k = 2, providing 2 levet of conlidence approximately B5%

- End of Certihicate -

SP-FM-04-15 REV.Q






- . « .
. 3 oy - N T e g, S mmmeeearm e T memssreeen 05 Smmmey s e B ws sz Ty, ernst e
S, T -‘\.‘P‘% e SR o e N e "&:"g%nm e e s T : :
B s S0, y— iy o, , ity e i e et 182,
e - e e P e & b el R O g D SRl D e iienie

raamaze -

'
3 ;}:ﬁ
| 5 1l
#a TECHNCOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ,‘;“
f 5; CALIBRATION AND TESTING EQUIPMENT SERVICES 3}%
iy v
i 53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
%5% TEL.0-2717.3000-24  FAX. 0-2719-9484 j
B 7
3541 Cert. No.: 21TM1903%E
5{% . Page.: 1 of 3 X
ke » ) ® - 7
2 - Certificate of Calibration 5,
;;} Equipment : BOD Incubatar E:i?
74 At
% | |
i Manufacturer : Siam Intercool fé
b 1;‘;} -
% 14
i Model : PJEZSCHO00 i
i'f}.w" ®EY
&5 ha !
e Serial No. : C9717492 o
B g
i ID No. : LAB BOD 03 al
"“"—-f? 3 ES !
583":? - N L a1
e Submitted by : . Thal Envircnmentat Technic Limiied ?;&;
- '\% 116 Soi Ramkhamhaeng 145, ;:i
cﬁ*{; Khwaeng/Khet Saphan Stng, gv;‘ég
;;z 4 Bangkok 10240 i
[
{% Location : Laboratory (Thai Environmental Technic Limited) ,?f“;ﬁ
j ‘ i
g ¥
%ig Received Order : 2 November 2021 '&é;
ey 2t l
73 Calibration Date : 3 November 2021 vj:
n% Ambient Temperature : {26+ 10)°C %f;
i Relative Humidity : (50 30) % 4t
v/ {‘E
@E Calibrated by : Khit Ruttanaprapachai 2 gi
. %
ﬁ _,*534 T
i i
7 i
%*‘f Approved by : m ) !i {
i a | Approved Signatory L3t
E e { }Pomthippa Tameyakul f‘“
5; i (v ) Malee Buikruea i E
ﬁ’ () Suwit Imjai ? 5
3 %
“‘l‘ g i
7 Issue Date : 9 November 2021 ”fgi
L The Uncertainties are for a confidence probability of approximately 95%. %ﬁ
This vertificate may not be reprodueced other than mn full, except with the prior weitien ?}p*
apprival of the bead of Calibration and Testing Equipment Services, «us-. i é




- Equipment : BOD Incubator Cert. No.: 21TM1503
Condition As-Received :  Used ltem Page.: 2 of 3
<, Reference : 2111-00060C-4 '
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
f method with Data Acguisition which connected with Thermocouple Type T.
= The temperature scale used was based on [TS-80.
- Candition of this result of calibration
< 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
¢ 1) Data Acquisition ' 34970A MY44060450 21LM4/1 06 Mar 2022
© 2. This certificate is valid only io the item calibrated on date and place of calibration.
3. This certification is fraceable to the International System of Unit.
;> Result of Calibration :- {(*) Without Adjustment
i Function of UUC* : Temperature Source

* Fresh air setting : Not Available

Environment during calibration

Beginning Finished
{2 R Temp. (°C ) 24 25
REL.Humid. ( % ) 52 55
4 ° © AC Supply { Vait) 221 220
g (mf
?
H | W2
3 ; & Position : Ref. Std.
v 7 D No.:
b ety il a c D
y L e I - 1| temaTCor |
= 2 19-147TC-02
w o 3 19-147TC-03
Probe Installation Details : Cimension of Chamber - 4 18-147C-04
a= ']D [#11] D - 050 .m 5 19'14TC'D5
= 10 em W= 056 m 6 19-14TC-06
c= 10 em H= 12 m 7 19-14TC-07
Cepacty= 030 8 19-14TC-08
. 4 (ref.} 19-14TC-08

a 1080443




Equipment :

BGD Incubator Cert. No.: 21TM 19203
", Condition As-Received : Used lism Page.: 30f 3
Reference : 2111-00060C-4
" Result of Calibration :- {*) Without Adjustment
. Function of UUC* : Temperatura Source
¢ Fresh air setting : Not Available
Calibration puce uuce Temperature Temperature Overall Uncertainty Coverage
Point Sefting Reading stability uniformity Variation Factor
(°C) (°C} (C) (£°C) ("C) (°C) {£°C) k
20.0 20.0 20.0 0.084 0.28 0.35 0.83 2
Catibration Measured Temperature { °C )
Point Position
{°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.071 18.877 19.969 18.855 20.008 20.008 20107 19,981 19.883

i 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 observed at the same time or at as close an observation time as

possible to determine the temperature pattern or homeogeneity within the chambear under steady-state conditions.

- Overall Variation : The Difference of the maximuem and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

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

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

-00ag-
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Part of DKSH Group

Certificate of Calibration

Calibratisn GOEY

Equipment; SPECTROPHCTOMETER Certificate No,: C06220212
Maodel: Spectroquant Prove 100 Issuied Dafe: 06 May 2022
Serial No. (or ID.): 1618111041 Jab No.: KSPR2205458
Manufacturer: Merck Page: 1 of 3
Cendition: In Condition

Customer: Thai Environmential Technic Limited

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

Environment Condition: Temperature 264 °C % 0.2 °C
Mumidity 582 %RH + 1.1 %RH
Calibration Place: Thai Environmental Technic Limited { Laboratory )

1/6 Sci Ramkhamhaeng 145, Khwaeng Saphan Sug,
Khet Saphan Sung, Bangkok 10240 Thailand

Calibration By: Mr. Atachal Ngamchanat

Calibration Date: 06 May 2022

The Methed used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabillty: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited,
The standard for Wavelength Certificate No. 85283 and 85282
The standard for Photometric Certificate No. 107642
The standard for Siray fight Certificate No. 85761

SRR o
/@" ss%z%’ﬁ LE&E@ @7
SPC BT Co.. L1

{Mr. Atachai Ngamchanaf}

Person in charge Authorized signatory

This certlficate is issued the units of measurement according to the Infemational System of Unlis (3. It provides traceabllity of measurement 1o intematichal or
national siandard or other recognized national standard laboratories.

The measurement uhcertainty stated is the expanded uncerisinty which |3 oblained from the standard uncerfainty multiptied by the coverage factor {k=2) to
provide & Isvel of confidence of approximately 95%. H Is determined in accardance with the Guids 10 Exprassion of Unperainty in Measurement {GUM).

These resulte may be aflected by deviations from specified conditions, The results relate only to the Hems tesled, calibrated or sampled. The report shall not be
repreduced except in full without approval of SPC RT Co., Lid.

{Mr. Dumrong Boonsopon)

uidn 188 8§ a1 ol

SP ET GO, LT0.

AW 00003 {129 spgrderssadaite 57 ouniydIn 1001 WHYTREIT W owsEi nganRErTaRT 0260

Branch O0D02 1994 Soi Wochirothomephlt 57, Sukhumvit 1044 Rocd, Banachek, Phrakhonang, Bengiok 10260 ¥hoiead

Tel: O 2185 4533 Exi. 3300-3308 Fpe: J 219% 4424 E-mai iiocpec@aporicem  Webghe: WINWLEPE-T S SPCC-FM-COB-13: 05 Apr 2022



Part of DKSH Group

Certificate No.: C06220212 Page 2 of 3

Calibration Resulfs:

Without Adjustment
Wavelength Accuracy (nm}), The spectra! bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelsngth Unit Under Calibration Cormrection Uincarfainty
418.48 418.8 0.32 0.13
536.90 536.8 0.10 0.13
6§37.94 637.7 .24 D.13
748.28 748.1 0.18 0.13
&07.18 806.9 0.26 .13

Photometric Accuracy (Absorbance)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2878 0.280 -0.0022 0.0045
420 nm
0.5157 0.519 -0.0033 0.0045
1.0258 1.029 -0.0032 0.0045
4.0000 0.0060 0.0000 0.0045
0.2816 0.284 -0.0024 D.0045
440 nm
0.5059 0.508 -0.0021 5.0045
1.0044 1.006 -0.0016 0.0045
0.0000 0.000 0.0000 0.06045
0.2467 G.250 -0.0033 0.0045
465 nm
04579 0.461 -0.0031 0.0045
0.8301 0.933 -0.0029 0.0045
0.0000 0.004 0.0000 0.0045
0.2419 0.245 -0.0031 0.0045
546.1 nm
D.4B846 0.466 -0.0014 0.0045
0.9453 {.946 -{3.0007 4.0045
0.0000 4.000 0.0000 0.0045
0.2560 0.259 -0.0030 0.0045
530 nm
0.5036 0.505 -0.0014 0.0045
1.0022 1.003 -0.0008 0.0045
0.0000 0.00C 0.0000 0.0045
0.2553 0.258 -0.0027 0.0045
835 nm
0.4971 0.498 -0.0008 0.0045
0.8717 0.972 -0.0003 0.0045

uhdv LeaAiT 5150 dfia

SPC RT 0O, UTD

fnyrfl 00003 w94 wopRemsenanta 57 QEUMTAN 1B U9 AWV NTAWLMIURS 10266

Branch 0003 1194 Soi Wochirothomsatait 57, Sukberwi? 1A Rond, Banachek, Phrokhonong, Bompkok 10260 Theilang

Tel: ( 2185 4333 Ext. 3300-3358 Fax: 0 285 4424 E-mail; imgaspeo@epeicom Websfe: wwwapa-rhoom SPCC-FM-C0B-13: 05 Apr 2022



Part of DKSH Group

Ceriificate No.: C06220212 Page 3of 3

Calibration Results:
Without Adjustment
Stray light *
Standard: cui-off LiUC: Waveiengih {nm} UUC: Transmigsion (%T) Ahsorbance { A)
391.96 +- 0,11 nm 392.0 1.03 1.987

* Calibration Marked " Not TISE Accredited " in this Ceriificate have been included for completeness.

The End of Certificate

uiin 108R% 21T dvia

SPC RT C0., LTD.

Arwall G0003 1104 wpoadeEsaugiia 57 mayain 104 WU MARTERNE TSIMEHNmRS 10260

Branch BOOEE 1194 Sei Wiashirctheseathit 5%, Sukhurel 1014 Rood, Bongehek, Phrdkhancng, Bargkok 102640 Thailond

Tel; ) 2145 4333 Exf. 3300-2A08 Fos 0 2485 4424 E-moil imfspeafspon.com  Website: wwwspc-r.oom SPLC-FM-C06-13: 05 Apr 2022
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wiumdnefia;  SPECTROPHOTOMETER ﬁ'u: Spectroguant Prove 100

PRI - PR & .
Loahiowarien

; A U
v Ermnter

lunsavdaudniaiasiadunage

Part of DKSH Group

el KSPR2205458
mnaaUeSae: 1618111041

ASIADY (Fu) NSO ()
06 May 2022 SEMIRTINDR 08 May 2022 VB
Und | lidnd dné | luded
Generaf
M 1. ArussyEouato O
O 2. ;R ( Teviddan, molu-uaninos) i ]
I 3. T iin - 10a wdas (On-OFf Swicth) = .
il O 4. une {Keypad) ]
= 5. wuwa (Display, Screen Gontrast) m [
Speciropfiotometsr
- O 6.  usvéiwlvh (Battery Backup) >= 2.5 VDC = .|
O = 7. shwuBanaiunneiu (Wavelength Control) [ O
™ 8. armumaiu (Wavelength Chack) O
1 [ 9. umasALilaua (UV < 3,000 hour) O (]
. 10.  uwmerinfipugs (Visible < 5,000 hour) @ =
0 0] 1. sasiauensiasn (Carousel Module) 0 O
pH Meter and Conductivity Meter
. = 12.  &daTwsa { Electrode and Connection Cable ) | |
O 1 13. sseudiRzatlu Electrode (Level KCI ) 0O O
1 O 14, hileAulan Electrode (Dust Protection Hood) 0 J
[} O 16, wdudidavse (Stand) m |
Turbidimeter
M | 16. Fhm'\m:luﬁsi'ﬂﬁﬂ (No Sample} [ 0
O [ 17.  seffumadasametacus (>= 2.5 Tk 3.0} O [}
Aitomatic Hirator
| | 18. & Piston Bureites C 1]
1 O 19.  Function Rinsing and Dosing 3 |
[ 0O 20,  swuyveswawusgnsaiisnay ] O

| [
arfwespuu=n

uTin LERRE 11ER 10a

SPC RT 0O, LTOD.

AR 00003 1194 HapidsesTimbe 57 auugyudy: 1A U HRIn WARSEAEE D{ARRIMIIRT 0250
Branch 00003 1194 Soi Wochingthomsothi 57, Sukbumd 1014 Rood, Bamgchok, Phrokkanang, Borgkok 19268 Thoflond
0 ZHBS 4335 Exi. Z3M0-3308 Fow: 0 N85 4474 E-moits infae.cpoofPspert.omm  Webaiie: woawespe-room

Mr, Atachai Ngamchanat

Service Engineer

SPCC-FM-R31-02; 23 Nov 2020



TROHNGLOGGY PROMOTION ASSOUIATION (VHATLAND-JAPAN)
CORPORATE SEFRYICES 3 BREIIMENT CALIBRATIIN AND TESTING SERVICRS

T .

; NI R RS e ATy e 1 €30 s e as BT g TEA NI T & AT A1 AR \
300 PATTANANARN ROAD 807 15, SUANLUANG, SUANET A NG BANGNGR 19250 fuin® * R 4
HEC-TIG-TIEITI28
FRLG-ZTITR000-2T  FAK. £.2710.5484 CALIBRATION 2008

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

Certificate of Calibration

Equipment : Incubator
Mianufacturer : Mermmett
Maodef : IME 800
Sarial No. : E505.0585
D No. : TET.LAB.ING 04
Submitied by Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
hwaeng/Khat Saghan Sung,
Bangikok 106240

l.ocation : Labuaratory (Thaj Environmental Technic Limited) ™
Received Order : 20 Apri| 2022
Calibration Date : 20 - 21 Aprl 2022 X
Ambient Temperature : (26 10)°C
Relative Humidity : (504 30) %
i
Calibrated by ! Khit Rut:anaprapachai

Approved by : %ﬁﬁ& .

Approved Signatory

{ 3 Pomnthippa Tameyzskyl
{ J/} Malee Butkruea

= () Suwit Imjai
L izsue Date . & May 2022
The Uncertaintios are for s configence probability of approximaisty $5% =

This corniizate o 101 be tepradaed ST pxcsgl wHE the gvi writlen

IR

4'0040778




¥ Equipment | _ Incubator Cert. Mo.: 22TMB4S W
- Condltion As-Received :  Used ltem Page. 2 of 3
7 Referenes : 2204-03890C-10 "
i Procedure Used ;-
‘' Calibration were conducted using caiibration procedure CP-0T(2 according o direct measurement
methad with Data Acauisition which connected with Resistance Tempersture Dedector { RTD 3,

The temperature scale used was based on T5-90.

. Condifion of this result of calibration

o4 Reference standard instrumeant-

instrument Modal Serial No, Cert. No. Due Gate

“ 1 1 Data Acguisition 349724 WEYETO13714 Z1LMT 16 Jun 2022 5

2 This certificate is valid only io the tem calibrated on date and place of calibration.
3. This certification is traceable to the Internationat System of Unit.

;; Resuit of Calibration - () Without Adjustment
Function of UUC™ : Temperature Source

Fresh air setting : Close Environment during calibration
L Y Beginning Finished
;/2 ) Tamp. {"C } 24 24
REL.Humid. ( % ) 50 &5
< _B“g AC Supply ( Volt } 221 222
= (gp [HES]
Hi & ' H2 s Ref. 5t e
A < Position of. Std.
;/QLV i 7 ID No.: o
A W T - | 1 18RTD 2/1

18RTD-2/2

i
¥
By

‘. - W o -
Probe Instaliation Defalis : Dimension of Chamber ;
&= SRy i D= (.40 1] . 1BRTD-2/5

o b= 50 com W = 056 m . J8RTD-26
ooe= 80 om H = 048 m | IBRTD-2T 4
Capacity = 011 m? 1BRTD-2/8 2
ol 18RTD-2/8

2 1105881



....................

Eguipment : tncubator Cart, No.o 22TMB4E

: L Condition As-Received : Used liem Page.: 3 of 3
.. Reference : 2204-036980C-10
"’ Result of Catibration :- {*) Without Adjusiment
*” Function of UUC* : Temperature Source
"7 Fresh air satting : Cloge &
Calibration |  UUC* 1 ek Temperature Temperature Qverall Uncorteinty Coverage
Paint Setiing | Reading stability uniformity Yariation Factor
4 1°CH ("G ("G ) {=°C) (*C3 {°C) (£°C) k
1 as0 3.0 35.0 0.028 0.76 0.50 0.30 2 o
1 380 36.0 36.0 0.072 0.45 0.55 0.30 2 5
a5 415 41.5 0.035 0.92 0.96 0.3t 2
44.5 44.5 44 & 0.043 1.0 1.1 0,33 2
;1 Calibration Measured Temperature { °C )
4 Point Position
{"C 1 2 3 4 5 & 7 8 4 (ref.)
| 350 | 35016 | 35245 | 35069 | 35260 | 34613 | 35260 | 34702 | 35008 | 38357 |
4 36.0 28.031 368.107 36,037 36.08C 3b.684 25,808 35708 35.826 306.093 e
" 415 41.601 41.877 44 .663 41.872 44.041 41.658 41,181 41,487 44.942 -
44 .5 44 768 44991 44,729 44,958 44,010 44703 44 124 44.521 45038

i Average* | The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured ‘emperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperabures at any sensors and the measured
termperaiure at the reference location which are observed &t the same fime or ar as close an observafion fime as
-_{f‘poss%ble o determine the temperature patiern or homaogeneity within the chamber under steady-state conditions.
 Qveralt Variation : The Difference of the maximum and minimum measured temperatures throughout obsarvation,
“TUUCT ¢ Unit Under Calibration

Note : The reporled uncertainty of measurement was inciuded stability and excluged unifarmity .

The reporied uncertainty of measurement was based on a standard uncertainty mulfipiied by & coverage
J{factar k, providing a tevel of confidence of approximatsly 85 %,

-gfo-

2 11058380
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WO-01853060/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : 15Hn masiamanaasying

f16m

Recommendation Recertification

Address :

/6 HDHTIMA K 145

Period

WU HEZWIHT Y VIR THES

NIUFIWHHTHAS 50240

User Name: Khun Nattapong

Phone: 02-3737700

Fax:

Date Tested:

Recertification Due:
Date Last Certified:

Visit Number:
PerkinElmer Phone:

PerkinElmer Fax:

Aprit 5, 2022

B Months
Qctober 5, 2022
QOctober 7, 2021

1 of 2
02-719-8420 ext 203

02-318-5597

CONFIGURATION TESTED

MODEL
OPTIA 8000

S10

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10
Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

SERIAL NUMBER
078N1310024C

CALIBRATION NUMBER

PART NUMBER
NOSS-1579

NG30-0221

COMMENTS

ACCESSORIES/COMPONENT
NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

August 30, 2022

CUSTOMER INITIALS

Page 10f4

PerkinEler Lid. 280 Soi 17, Rama 8 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thalland



WO-01853060/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022
1. MECHANICAL CHECKS
A, Inspect and clean all fans and filters. K
B. Inspect and replace as necassary, all tarch components inctuding the RF coil. K
C. Inspect all tubing for sign of clacking or leaking. K

D. Adjust water and gas pressure regulator settings,

=

E. Inspect and leak check pneumatics drawers.

HBEBEE
-

F. Clean the exterior of the instrument. K
2. OPTICAL CHECKS
A. nspect and clean all optical componants. K

B. As regiured, check and repiace all purgaebfilters. K

2][2](2

C. Recheck optical alignment. K

3. COOLING SYSTEM CHECKS

A, Perform preventive maintenance on chiller, K

HIE

B. Flush out the chiller every six months. K

4. PERFORMANCE CHECKS

A. Tarch View Alignment. K

N

HIE

B. Wavelength Calibration.

Page 2 of 4

PerkinEler Ltd. 280 Sai 17, Rama 8 Road, Khwang Bangkapi. Khet Huay Kwang, Bangkek 10310, Thailand



MAINTENANCE REPORT AND TEST CERTIFICATE

WO-01653080/2022

OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022
PARAMETER SPECIFICATION FiNAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.009 0.00723

Ni  231.604 nm = 0.011 0.00820

Ni  341.476 nm < 0.015 001216
Spectral Resolution : VIS Ba 455403 nm =0.020 0.01572
Precision

Zn 208.200 nm % RSD <10 Q7

Mg 280.271 nm % RS0 <10 0.80

Mg 285213 nm %W RSO <10 0.59

Ba 455.403 nm % RSD < 1.0 0.24
Detection Limits : Axial As 193.896 nm 3(8D) ppb 053

Se 196.026 nm 3(SD) ppb 235

TI 190.801 nm 3(SD) ppb 1.28

Ph 220353 nm 3(SD} ppb 0.41
Detection Limits : Radial As  193.696 nm 3(SP) ppb 7 44

Zn 213.857 nm 3(SD} ppb 022

Mn 257.610 nm 3(SD) ppb 0.07

La 379.478 nm 3(SD) ppb 0.54

Ba 455.403nm 3(50) ppb 1.18

Ba 493.408 nm 3(SD) ppb 4,03
BEC : Axial (B X 1000¥(S-1BY  Mn 257.810 nm <30 pph 270
BEC : Radial (B X 1000}{I5-18) Mn 257.610 nm <30 pph g.01

Page 3 of 4

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



WO-01883060/2022

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022

Remarks :

Commissioning follow as cammissioning performance sheets,

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

tnests
l:i tdoes not meet

the PerkinElmer Specifications listed on this cerificate.

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

incluging warranty terms.
Service Department-PerkinElmer Ltd.

PR
Authorizad Representative o W %9 Wf%ﬁ%

{ iphan Premiumda )

Service Engineer

Page 4 of 4

FPerkinEler Ltd. 280 Soi 17, Rama 2 Road. Khwang Bangkapl, Khet Huay Kwang, Bangkok 10310, Thailand



Mathod: Untitled Page 1 Date: 5/4/2565 10:13:54
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Methed: Untitled Fage 2 Date: 5/4/2565 10:13:54
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Method: DLRL-Cal Page 1 Date: 5/4/2565 11:28:27

Reprocessing Begun
Logged In Analyst: TET Technigque: ICP Continuous

Results Data Set {original): PFMLEAFR2Z

Results Library (origimal): C:\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):

Rasults Library (reprocessed);:

Method Loaded
Method Name: DLRL-Cal Method TLast Saved: 5/4/2565 10:5%:28
IEC File: MIF File:

Method Descripticon: C8000-Calibratien for later test

Sequence Neo.: 1 Autogsampler Lecation:

Sample ID: Calib Blank 1 Date Collected: 5/472565 11:10:27

Analyst: Data Type: Reprocassed on 5/4/2565 11:28:08
Logged In Analyst (Original) : TET

Initial Sample Wk: Initial Sample Vol:

Dilution: fzmple Proep Vol:

Wash Time:

Hebulirer Faramaters: Calil Blank 1

Analyte Pack Fressure Flow
AIZ ZE3.00 kPa 0.25% Limin

Mean Data: Calily Blank 1

Mean Corracted Calib
Analyta Intensity Std.Dav, RED Conc. Units
Az 123.£9¢ 387 [0y mg/L
Zn 213.8E57 2507 [.027 my/L
Mn ZSULELD 7L 4 [2.97] mgla
T.a 370,478 2302 [2.08] mogiz
3a £35.403 18245.4 [.02] mg/e
3a £23.408 372208 [O.001 mgf
Sequence No.: 2 Autosampler Location:
Sample ID: Calib 8td I Date Collected: 5/4/2565 11:25:35
Analyst: Data Type: Reprocessed on §5/4/2565 11:28:08
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilvtion: Sample Prap Vol:

Wash Tima:

Nebulizer Parametersz: Calib Std 1

Analyte Back Pressure Flow
il L75.0 k=a G.55 Lfmin

Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intenaity Std.Dev. RED Cong, Units
Am 193,696 15320.8
Zrn 213.8:=7 lELO9B6.6
Mo Z57.810 1852466, 4
La 37%.478 3872852.5
Za 453.4032 12x8232.1
Sa 453,408 TIR0E6A. 9
Calibration Summary
Analyte Stds. Eguation Intercept Slope Curvature Corr. Coef. Reslope
Er 193,636 1 zin, Cale Int 5.0 3104 0.000Z0 1,200090C
o 213,857 1 ~an, Z 2.0 125000 0.000%0 1.5003005
Ma 257,670 1 Zin, : T.0 LRZZL00 0.00090 1.200502
La 375,479 1 _in, G0 38Z700 0.Go000d L.aaos0s




Method: DLRE-Cal Page 2 Data: 5/4/2565 11:28:27

.0 1180005 LL500G0 i.ogooon
LC02a0 Z.aaninn

LI v

Za 455,403 - Lin, Zalc Tnu
S5a 4 408 L Lin, Calc Int o.c TIRIQOG

[

-

Sequence No.: 3 Autossmpler Location:

Sample ID: IDL-RL (2% ENO3) Date Collected: 5/4/2565 11:13:11

Analyst: Data Type: Reprocessed on 5/4/2565 11:28:08
Logged In Analyst {OCriginal) : TET

Initizl Sample Wt: Initial Sample Vol:

Dilution: 3X Sample Prep Vol:

Wash Tima:

Nebulizer FParameters: IDL-RL (2% HNO3)
Analyte Back Prezssure Flow
z11 1RE.0D EPa 0.55 Lirin

Mean Patz: IDL-RL (2% HNO3)

Maan Corrected Calib. Sample
Analyte Intensity Cenc. Thits Std.Dev. Cone. Undts 5td.Dev. RSD
s 1S5.686 -32.7 -0.0 mg/L L 00 -31.% 13/ /L T.44 E2.54%
n 213.857 -1£5.05 -C.0 ng/T .02 -2.8 £9/T 0,2z 3.1e%
Mn 257,650 ~34.43 -0 g/l 2.03 =01 wgi/L C.3T7 53.8%%
Ta 375,474 -51.4 30 nedL o.0s -0 E wyllL C.h4 130.20%
Ba 455,403 -lad31.8 0.0 mgsL G.0% -4, & mg/L 1.18 26,583
Es 493,408 ~3277.5 -2.0 me/L .05 -1.3 zg/L .03 2.70%



Method: DLXL-Cal Page 1 Date: 5/4/2565 11:29:14

Mathod Wame: MnBEC Method Last Saved: 15/10/2563 10:51:07
IEC Fila: MEF File:
Method Description: CBO0U-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50ug/L

Saquence Ho.: 1 Autosampler Location:

Sample ID: IB (2% HNC3} Date Collected: 5/4/2565 11:16:3%

Analyst: Data Type: Reprogessed on 5/4/2565 11:28:42
Logged In Analyst (Original} : TET

Initial Sample Wi: Initial Sample Vol:

Dijution: Sample Frep Vol:

Wash Time;

Nabulizer Paramseters: IB (2% HHO3)
Analyvte Back Pressures Flow
Rl 163.0 kFa 0.5%5 Limin

Mean Data: IB (2% HND3)

Mean Corrected Calib. Sample
Analyte Intensit Conc. Units Std.Dev. Conc. Tmits Std.Dev. RSD
Mro 257 XN 32375.7
Mn 257 Ry 1a535.
Sequence Ho.: 2 Autosampler Location:
Sample ID: IS (ND69-157%/10 Date Collectad: 5/4/2565 10:16:08
Analyst: Data Type: Reprocessed on B/4/2B6K 11:28:42
Logged In Analyst {Original) : TET
Initial Sample Wt: Initial Sample Veol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N0O8£9-1578/10
Analyte Back Pressure Flow
AL 1559.0 kPa 0.33 Limin

Mean Data: IS (N069-1578/10

Mean Corracted Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Cone. Units Std,Dav, RSD
Mn 257 Xk 2TERE93.5
M 257 R L4z
Method Loaded
Method Name: DLXL-Cal Method Last Saved: 18/10/25862 16:03:Q02
IEC File: MEF File:

Method Description: CRBOO00-Calibration for later test

Saquenca No.: 1 Rutosampler Location:

Sample ID: Calib Blank 1 Date Collected: 5/4/2565 11:18:41

Analyst: Data Type: Reprocessed on 5/4/2568 11:29:06
Togged In Analyst (Original) : TET

Initial Sampls Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Hebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
211 168.0 k=a 0.%5 Limin

Mean Data: Calib Blank 1

Maan Corrected Calib
Analyte Intensity 2td. Dev. RSD Cane, Units
Tl 150.801 =161 [0.00] agiz
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Method: DLEL-Cal Page 2 Date: 5/4/2565 11:29:15
b= 183,836 172601 [2.590] pn/l

Fe 1096.028 755 [2.00F pgsL

Po 226,353 678.5 [%.00] ng/L

Sequence No.: Antosampler Location:

Sample ID: DL-Standard Date Collected: 5/4/7365 11:23:28

Analyst: Data Typs: Reprocessed on 5/4/2565 11:295:06
Logged In Analyst (Original) : TET

Initial Sample Wik Initial Sampls Vol:

Diluticn: Sample Prep Veol:

Wash Time:

Hebulizer Parametsrs: DL-Standard
Analyte Back Pressure Flow
Lk L7200 KkPa LS Limin

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intansity Std.Dev. RED Cone., Units
1 280,207 2azZal. 4 [10a0] wg/z
ez 133, 656 24451 .4 r1ootol ggit
Ze _96.0Z6 T1Z1.4 (5507 pgfL
Pk 2Z20.3532 AOLRT . 4 (23020 posl

Calikration Summary

Analyte Stds. Eguation Intercapt Slope Curvature Lorr. Coaf, Raglapes
Tl 155.851 1 ' 0. 26,24 0.00030 1.00300C

Pz 183.%3986 1 0.2 24,43 0. 0000g 1.005008

Se 195.02A 1 0.4 12,24 I 1.4600G603%

Fo 224,353 1 0.3 izl.z 0.00500 1.000000
Sequence No,: 3 Antosampler Location:

Sample ID: IDL-XL (2% HHGQ3) Date Collacted: 5/4/2565 11:20:27

AZnalyst: Data Type: Reprocessed on 5/4/2565 11:29:06
Legged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Bilution: 3X Bample FPrep Vol:

Wash Time:

Nebulizer FParameters: IDL~XL (2% HMNO3)
Analyte Rack Pressurs Flow
L1 155.% kFm (.55 Z/imin

Mean Data: IDL-XL, (2% HNO3)

Mzan Correctad Calik. Sample
Analyte Intensity Cone. Units Std.bev. Canc. Units Std.bav. RSD
Tl 19G.8C1 1.8 J pa/L n.4z 1 ag/so 1.28 22Z2.47%
zs 195.£96 -33.6 -1 ag/L .o -4 g/ 0,53 1z2.B0%
Ze 1%6.026 -3.2 -3 ug/L [ -1 ougf 2,38 342,80%
P 220,353 -z148.5 -1 ug/L C.14 =% ogil .81 14.08%



Method: Precision Page 1 Date: 5/4/2585 11:30:28

Mathed Loaded
Method Name: Precision Method Last Saved: 3/E/2854 12:31:51
IBC File: MSF File:

Method Description: CE8000 -N=10- 1.3% RED

Sequance No.: 9 Butosampler Location:

Sample ID: RSD STD (NO65-1575/10) Date Cellactad: 5/4/2565 11:27:21
Analyst: Data Type: Original

Initial Sample Wh: Initizl Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Habulizer Parametsrs: RSD 3TDh (NOES-157%/10)
Analyte Back Prassure Flow
11 171.0 k¥a 2.55 L/min

Mean Data: RED 2TD (MD65-1573/10)

Mean Corrected Calib. Sample
Analyte Intensity Cong,. Units Std.Dev. Conc, Units std.Dev. RED
An 206,200 215556.0 00,71 G.i7%
Mo 280,271 393EF5R 2 L4002 38 B R
Mg 255,223 F26903.9 _335.48 0.29%
Bz A5L.403 BEER3Z1E. 12675, 87 0.24%



Method: MnBEC

Page 1 Date: 5/4/2565 11:32:09

fSeguence No.: 1

Sampla ID: IB (2% HNO3)
Analyst:

Logged In Analyst (Original)
Initial Sample Wt:
Dilution:

Waszh Time;

TET

Nebulizer Parameters: IB (2% HNO3I)

Autcsampler Location:
Date Ceollected: 5/4/2585 11:16:3%

Data Type: Raprocessed on 5/4/2565 11:31:58

Initial Sample Vol:
Sample Prep Vol:

Analyta Back Frassure Flow
213 165.0 LFa L.33 L/win
Mean Data: IB (2% HNO3)
Mean Corractead Calihb, Sample
Analyte Intensity Conc. Units Std.Dev. Come. Units Std.Dav. RED
Mn 257 XN 2E5T5B.T
Mr 257 RN 16535.1

Sequence Ho.: 2

Sample ID: IS (N0OBES-1576/10
Analyst:

Logged In Analyst (Griginal}
Initial Sample Wt:

Dilution:

Wash Time:

TET

Nebulizer Parameters: IS (H069-1575/10

Avutosampler Locaticon:
Date Collected: 5/4/2565 11:30:45
Data Type: Reprocessed on 5/4/2565 11:31:58

Initial Sample Vol:
Sampie Prep Vol:

Analivte Back Pressure Flow
Al 1TILL kPa 2.55 Linin
Moan Data: IS (H0E9-1574%/10
Mean Corrected Czlib. Sample
Analytea Intensity Cong. Units Std . Dav. Conc. Units 3td.Dev. ESD
¥n 257 XKH 12093548 .4
Mn 257 RA 1851927, 4



Spectra

Method: Resolution Sample ID: Res {N0G9-1579/10)
Result: PM5APR22

As 183.686-Res Rep 3Nt 221.864-Fes Rem 3

45K | 240k

| ! i
e :
: ¥ i
; i ! i
i
i A
. P
] ERY
i
I

195,696 337 604
Intensity: 2515583 Intensity: 1553385
Cone: Conc:
{ 2 e
Wi 341.478-Res Rep: 3| Ba 455.403-Res Rep: 2

230K - f aM]

| i :
! 341476 5 f 455 403
Intensity: 138007 8 Intensity: 3222506.2
Conc: Conc:

5/4/2565 11:33:22 Page 1 WinlLab



Method: Precision
Resuit: PM5SAPR22

Spectra

Sample ID: RSD 8T {(N068-1579/10)

Zn 208,200

Rep: 3| Mg 280.271 Rep: 3
230k ap
o : I 0
| i : : |
! 208,200 283,271 !
Intensity: 5188342 Intensity: JBRE558.1
Conc: Conc:
4 S
Fg 285,293 Rep: 3:8a £455.403 Rep: 2
100K : 3M
§ LT
585.213 455.403
Intensity: Z28877.% Intensity: 52582527
Cone: Conc:
&
5/4{2565 11:30:16 Page 1 WinLab
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Atomic Spectroscopy Sianuard

» -

Certificate of. /‘Zlfzzzfys,eu

ParkinEimer Nurhber:  nNog3is7a
Tlescfiption: Muiti-Element Standard
Matrix 29 HMO:

Lot Hamber! 3 158N Cerification Date: FER ~ ~ 2073}
Expitation Dale: AEJG 3 ﬂ zﬁzi

* Ingtrumental Analysis asing OPTIMA 7384 DY 1CF Specirameter

Artalyte Labeled easured SRS Analyie Lzholed fensured SRM
A Sllpgfmi  4B2agimi 103a” [ . glink 000 pgimi 31357
14 SG.5ughnl 488 pmAnl KEEAE- Sr 0.0 pofmil 4.0 gl FiEa”
la 10,6 wgdenl 0.1 il 3ata Zn 168 ughml 6.0 paiml 31B8s"
L G pefml S8 paiml 3120,* 140 pgrml. 2.9%8 pgimL Fi04g®
Mn 106 uamL 1000 ol 313 3 .00 pofmb 1.0 ugimi. E13iat

* . indtales NIST SRR +- indinates SR fenen MIST SRM s not avelstie)
Feferance Mot Last 218301, 3-560.), 2-84044

Refer io side 2 far details of ceriification.

Baiarces are calbrated with weight sets troceahia o MIST
e guaramtes fhal o PerkinEimer Pule Atinie Shecirescopy Stactars srestable and accurate 10 40 5% of cerlifed
contentistion unld the sxpirgion dale. provided e stendards zre kapl tighily rapped 60 siored e normal faboraicry
condions, This vake s the sum of cumulativeiarions associaizd with die-anahiical doerminstons, Apsiing, and diosing to 8nei
wailire, For these solulions we use Mgh pufly scdy, ASTM Tvpe 1weler (18 srmgobrh dofde delonzed;, and Jeached, finle-ing
20 hotiles, Al glassware Used s tiass A,

Aj O
Cearlifying Offiger, ; S LA R i

aif s LrKa-wEmr_rLn“n"fr‘*u{nu~ o a: .éu’l‘lllwt" ’1 tng of nioeg |33f1Jk f‘ﬁ%f .
- &
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Atemic Spectroscopy btancard

Certificate of Analysis

PerkinElmer Mumber: Nozpgzsi

Deseription: instrument Calibration Standard 4

Matrix: 5% HNOa
Lot Number: 54-134CRY Cortification Date: FER ~ = 2(121

Expiration Deter  AllG 4 [} F22

* Instrumental Analysis nsing OPTIMA 7308 DV ICP Speclrometer:

Anatyie  Labeled Measured SRM Analyte Labeled #easured
As 100 pg/me 100 pgiml 21032 Ph So0pgiml 0.1 ugiml
Tl 104 pmrmi 101 pgimi, 315 Se 50.0 pgfml A48.9 pgfmb
Cd 500 wgfmb  B0.E pgimt. Catil

* - indicates hIZT SR T - thciivaies DRM (whien NIET SR04 55 not avalabie)
Reference Mulli; Lot 52-1T3CR, 1-177Yd

Refer to side 2 for dealls of serification.

Baiarices are calbratsd with weiht 'sets raneabiz [0 MIST.
Wile guaramtes bt nur PerkicEinerPus Aomic Spectinscopy Standards are slaiile and s 1o 0594 of conified
sanceniration unil e expirption date, provided he standards are kapt Gohlly dapped and sthrad undsr nprmal [Bborstory
condisons This valve ks e sum-of pumdlative grrors zssecialed with the enalvical deterrsinations, cipetting, and dilaling o hna

wolume, For these solutines we uss gk purily acils, ABTM Type  vatzr {18 magehm daufle daibhized), arid leacrid, wiple-fins
ed hottles. Alglasswane utadis class A

F

A b I
Cestitying ©fficer, }f . at'«'i{f%{-&‘(f?

Poikinbines ng.

5. :1 ot 1-2R3-B25.4600
1-8008-TEZ-4000 |

Viait wwwperhmelmer com.l’lamfﬁces for a cornplete listing uf GuE gioba ufhccs




Clobal Service Trafmnine Deparizeeent

seivice Engirecy Covtiflicaiion

Theis §s B confify that e aliove BB Rl EOsRe el
Bericiniimier representative ias been trained o
service the frstrument indicalesd Below:

BUPRZGE Gplima 8300 & Optina S/3X/ TGO Sepies
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o
Py VA ) o
Eens@auscions iy as Bates July 20, 20912
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MAINTENANCE REPCRT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

Customer : THAIENVIRONMENTAL Date Tested: 22-n.A.-22
TECHNIC LIMITED. Recommendation Recertification

Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 21-u.R.-23
Bangkok 10240 Date Last Cerified: 26-u.p.-22

User Name: Aot auadsseu nbszanillon  Visit Number: 20F 2

Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733

E-mail: ketsarin.c@teti995.com E-mail thonacource@gmat.com

admin@ieii 995.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 N9300244

Page 1 of 4

TH OnNE SCURCE CO.LTD. 33/115 Moo 10,7 Ladsawal, A Lam Luk Ka, Pathum Thani 12150 Thailand



FSR1436

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60085070101 DATE TESTED 22-0.1.-22

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

N A

B, Grating Condifian

=

C. Replace or Clean Dust Fiiter

=

D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windaws

2. AUTOSAMPLE CHECK
A. Bampling and Arm

N

B. Sampling & Rinse Pump

A

C. Sample Position & Clean

-

D. Clean or Replace the Hall Sensor
3, COOLING SYSTEM CHECKS

o
-

A, Clean and Change Distill water

o

B. Themosensor K

4. FIAS CHECKS

o

A, Pump and 5 Port Valve K

B. Chemifold and Tubing

C. Power Supply

o
=

SIEElE BlE BEEE EEEERIE
A ; F >

D. Flow meter and Gas system

Page 2 of 4
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FSR1485

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHCTOMETER MODEL
AAnalyst 600

SERIAL NUMBER 60085070101 DATE TESTED 22-n.m.-22

PARAMETER SPECIFICATION ACTUAL VAULE

B. THGA Tests
1. Furnace (Gas Flows

Internal Fiow 250 1 25 mU/min 235 mb/min

External Flow 100 + 10 mLY/min 110 mL/min

2. Ghromium Baseling Noise
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0005 Int Abs
sD < 0.005 Int.Abs 0.0003 Int.Abs
3. Chromium Gharacteristic Mass{mg) and Precition
{measure 5 furnace firing using 20 ul
sample injections of 10 ug/t Cr standard)
my Resuiis 6.5pg +1.5pg 8.5 pg
Precision < 2.0% 1.48 Yo
4. Copper Characteristic Mass{m;) and Zeeman Ratio

{rmeasure b furnagce firing using 20 ul
sample injections of 25 ug/L Cu standard)

m, Results 17.0 pg + 3.5pg 14.2 Ry
Zeeman Ratio 0.58 + 0.04 (.555
Page 3of4
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FSR1486

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

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

Rematrks :
Changed The Conirofler Bd. Atomizer ( 4 May 2015 )

Replace The Contact Cylinder { 27 July 2021 )
Atomic Signalipeak area)

Zeeman Ratio

I

Atomic Sighal{peak area)+Backgroung Signal{peak area)

= Changed the THGA Coniact Cylinder on 22 July 2022

Copper biank = 0.0015

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

meets
[:l does not meet

the PerkinElmer Specifications listed an this cerificate.

This certificate does nol modify PerkinElmer's standard terms and condition of sale,
including warranty terms,

Service Department TH ONE SOURCE CO., LTD.

/ﬁxﬂ%«'ﬁej e

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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PerkinElmer”

instruments.

Certy"icate of T mmmg

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/T00/800 Service Training

09 fo 13 February 2004

L1
CSiim _ {h _
Service Specialist ‘}? 5 )
] 1. 5

&F‘:)i‘ N Ernar™ §#

PUII N (i

13 Feb 2004 %- By







Equipment :

Manufacturar ;

Modei :
: Serial No.:
D No. :

Submiited by :

Location

Baceived Order:
Calibration Date :
Ambient Temperatura :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
{« ) Males Butkrues
{ ) Suwit mial

Issue Data :

TECHNOLOGY PROJMOTION ABSOUTATION (THATLAND-JAPAN)
CORPUBATE SERVICES 3: EQUIFMENT CALIBRATION AND TESIING SERVICER
5340 PATTANAKARN ROAD SOL 18, SUANLUARE. STTANLEANG BANGROK 1625

THL G 2Iv N A00EET  FAR GETIGa4n

Certificate of Calibration

MEC-TIE-TIZEFE35
CaALLSRATHON (DDE

GCert. No.: 22ThB47
Page.. 10of 3

incubator
Memmsit

INE 50C
ESD5.1143
TET.LAB.INC 02

Thal Environmental Technic Limited
146 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saghan Sung,
Bangkok 10240

Lakboratory {Thai Environmenial Technic Limitad)

20 Aprit 2022
20 - 21 April 2022
{26 210)°C
(B0 300 %

Khit Ruttanaprapachat

Uk, -

Anprovad Signatory

| 8 May 2022

The Uscerininties are for a confidence probability of appreximately 93%

T

Agpioeasl ol the Bond of Corporage Services 3 @ Bonipaicat (Coill

st bpie fey nof Do seprodused othor M Ia Bsll, exeopt with ke prior weritten

R

. PSRN e
o e e e e e e P s d e -




Equipmeng : incubator Cert. No.: 22Ti647
. Condition As-Received - Ussd liam Page.: 2 0of 3

< Reference : - 2204-03690C-11

= Procedure Used -

" Calibration were conducted using calibration procedurs CP-QTG2 according 1o direct measurament O
method with Data Acquisition which connecied with Resistance Temperaturs Delector { RTD ). e
: The temperatwre scale usad was based on {T8-80. B
Condition of this resuit of calibration

1. Refersnce standard instrument:-

Instrisnent Medeal Serial No. cert, No. Due Daie
5 1) Data Acquisition 34972A MY57013711 21LM7 16 Jun 2022 -
2. This certificate is valid anly to the ifem calibrated on date and place of catibration, ?
.. 3. This certification Is traceabie 1o the International System of Unit.

- Result of Cafibration - () Without Adjustment
<3 Function of UUC* : Temperaturs Source

" Fresh air setting ; Clase Environment during calibration

R e Beginning Finished

-g; ., Temp. { °C ) 24 24

ta ) REL Humid, { % } 50 54
{ T ° ]2 AC Supply { Volt ) 221 224

T
R

vys Ref. 5id.
Position :

5 T
7 S
7 / 0 No.: T
z b AT [
s I BA okl t ot

1 48-18RTD-02

; ‘: T"‘OC‘]

el
@

5

L]
G0y
hE
i__g

f
"
Fu)

- - L o wisRbos] ©
.- Probe installation Defalls ; Pimension of Chamber : " 18-18RTD-04
o a= 8D om D= 040  m B JIBABRTDAOS |
b= 50 cm W= 056 m - 18-18RTD08 | %
, c= 50  om H= 048 m .
nE Capacity = 011 m® e B
18-18RTD-09 |

e fa e
L e S
PP T

a 1105873



HE
ik

Eguipmeni

incubator Cerl. No.: 22TMG47

7. Condition As-Received : Used ftern Page.: 3of 3

- Reference : 2704-036900-11

' Result of Calibration :- {*) without Adjustment

Funciion of QUC* : Temperature Source

Fresh air setting : Close

“1 Calibration | UUC" yuc Temporatiire Temperature Cvarall Uncertainty Covarage

__ Point Setting | Reading stahility uniformity Yariation Factor

Al e) |y | (c) (£°C) (°c) (c) | (+Cy| &

- 35.0 35.0 25.0 0.038 0.38 0.45 0.30 2 5
37 37.0 7.0 0.12 0.14 0.29 0.30 2 -
44.5 44.5 44.5 0.048 0.82 0.86 0.30 2 .

Calibration Measured Temperature { “C )

g Point Position 5
{°C) 1 2 3 4 5 B 7 8 9 {ref.) .
35.0 24915 35.118 34 888 35.269 34,834 a5.220 34927 35407 35257
IF0 35.984 37105 35,924 37.062 37.008 37.088 37.021 37.081 37,118 '
44 5 44,388 44 632 44,285 44 826 44,012 44,711 44038 44 49 44,8418

1.':;_:Average* : The average of 30 valuas in sach position.

*“Temperature stability : One-half of the greatest maximum difference of measured lemperaiure at any one sensor.

‘. Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

, temperaturs at the reference location which are observed at ths same time or at as close an observation tims as
possible 1o determine the temperaturs paittarn or homogeneity within the chamber under steady-state condilions.
- Qwerail Variation : The Difference of the maximum and minimurs measured tempsratures throughout ohssrvation,

UG
7o Nete

Unlt Undsr Calibration

The reported uncertainiy of measurement was inciuded stabiity and excluded uniformity

N The reporied uncerfainty of measurement was based on a standard uncertainty multipiied by & coverags
- facior &, providing a level of confidence of approximately 95 %.
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HETIETH CESTRRATION 6137

 THAILAND INSTITUTE OF SCIERTIFIC aND TECHNOLOGICAL RESEARCH (116TR)

Fequest Mo, 21-05/0337 MTC Mo, FEL. BP. 470165

CALIBRATION CERTIFICATE

! Submitied by D THAL ENVIRONMENTAL TECHNIC LDMITER.
| Address : 16 Sof Ramkhambaeng 145, Khwaens/Khet Sxphansung, Bangkok, 10240, Thailand.

Calibrated at : Blectrical and Electronie Standards Laboratory, Indusinal Metrology and Testing Service Cenire.

8ot 14, Bangpoo Industrial kstate, Sukhumyit Rd., Muang, Samuiprakan 10280

Pestrament Calibrated Ambient Envirenment

Drezcription : Bound Calibrator Temperature {23 =33 °C
Manufacirer : Tenmars Relative Humidity {30+ 13} %
| Model CTM-100 Ambient Pressure :{101.325 + 1.500) kPa

Serial No. : 181203370

Aiumdicing fag foen

Head Office
I

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

o)

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

Led

. Programmable Atlenuator Tamagawa TPA-303A 5/N OF 2214,
4, Digital Multimeter Apilent 344014 5/N MY 44003560.
3. Pressure Transmitger Vaisala PTB202AD S/N TO6A0001.
6. Audio Anabyzer Keithley 2015-P SN 41064835,
7. Condenser Microphone Bruel&Kjaer 4180 S/ 2830871,
Calibration Procedore: CP-102-04 based on FFC 60942-2003. The sound pressure level of mstrument was
measured by standard microphone using an insert voliage ischnique.

This instrumeitt has been calibrated against standards maintained at Electrical and Electronic Standards
T.aboratory (EEL}, which are traccable to the International System of Units through the Naiional Institute of
tviztrology (Thailand).

The information on actual roading is attached herewith and the uncertainly limits guoted refer 1o the
measured values only,

Ikate of Receipt o 13 Jan 2022

Eraie of Calihretion © 26 Jan. 2022 1/3
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CALTARATION f637

THAILAMT TNSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {(TISTR)

MTC Mo, EEL. BP.

The reported expanded unceriainty is based upon a standard vneertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately ¥5%.

Nominal Onsput of Unit Under Test = 94 dB re 20pPa at 1000 Hx

Acoustic Gutput in dB re 20puPa , Corrected to Referenee Coaditions 1 101.325 kPa , 23.0°C and 50 %RH

Fedvasing &

t Erade of Calibration :

i. Sound Pressure Level

Standard Microphone Meesursd Sound Pressure | Deviated value | Uncertaimy Tolerance limit
Type Level (dB) (A8} {dI3} TBECA0042:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 4 .10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated valne] Uncertainty Tolerance lmit
Tvpe {Hz) (H=z) (Hz) TECH0942:2003 Class 2
1/2 inch Bruel& Kjaer 4180 989.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type %) (%) {ECA0942:2003 Class 2
1/2 inch Bruel&Kjacr 4180 2,435 = 0.60 +4.0%

Mote : 1. No adjustment.

2. The calibraior pressure correction was not incladed.

3. The microphone velume comrection wag not included.
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TESTISY CALIBRATION D037

THATLAND INSTITUTE GF SCIENTIFIC AND TECHNOLOGICAL RESEARCTH (TISTR)

Hegwest MNe. 21-65/0237 MTC No. DEL. BP, 47401063
Momival Outpui of Unit Under Test = 114 dB ve 200Ps at 1000 Mz
Aeaustic Cutpat in dB re 2013Pa , Tovrected (o Reference Condithons : T01.325 kP2, 23.0 °C and 50 %REX

i, Spund Pressure Level

Standard Microphone Measured Sound Pressure | Deoviated valne | Urncertainly Tolerance Lt
Type Level (dB) {dR) {a®) IECH0942:2003 Class 2
172 inch Bruel&Kjaar 4180 114.28 0.28 =0.10 +0.75dB
2. freguency
Standard Microphone Measured Frequency Deviated value | Uncerlainty Tolerance limit
Type {H=z) {Hz) {Hz) IEC60542:2003 Class 7
142 inch Bruel&XKiaer 4180 0840 -15.1 1.5 +2.0%
3. Total Distortion
Standard Microphone Meusured Total Distortion Uncertainty Taolerance limit
Type {%%) (%) TECH(942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 + 0.60 +4.0%

Mote : 1. No adjustinent.
2. The calibrator pressure corraction was not included.

, 3. The microplione vojuwe correction was not included.

Cﬂﬂibs‘:’;ted h} . &ppr@veﬁ b} :+.":‘-’t

(M. Weerachai Deechaivae)

Fate of Calibration 126 lan. 2022 Endusirial Metrology and Testing Serviee Centre

Dute of Issne 27 Jan. 2022 Ref : 2011265011300154001
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Thai Environmental Techpic Limited
VIun melsdunagoulng s1ne

Sournd Level Meier Calibration Report

Ecutpment Fvpe cEound Lovel Meter Cafibration Date :
Culibratev  TENMARS Sound Calfbrator TA-HI0 Burametris pressire (mmbgh
Standard L 0042 Temperatere {23:3:31"C
ACEUEELT OG0 A and | 1AL (i Hafoifve FumidiieZhI39%) 0 30
Frequency var 1000 Hr =% Nmed Thate of Culibrate
Calibrator Serial NG CIRT2G33T0
. instrument {alibraled Reference Before Adjust After Adjusi Deviation Resuit
foem = P o
Brand | Model E Herial NO. Apoustic 65 f1eA1 {aTrfi2fafan 3| ods +dl =48 Culibrate
: 840 54,1 94.1 4.1 4.1
15 ACO G226 © 470044 ad4.0 0.3 PAKS
i14.0 Ti4.1 1141 T1a 1 1141
840 g4z 94.2 94,2 a4 2
18 ACO G228 070046 Qe (1 0.0 PASS
| 1140 1141 1141 1143 1141
! 94.0 939 | 639 | 939 | 959
12 ACO BZ26 070047 240 02 LT
a4 113.8 193.8 i13.8 §13.8 ¢
4.0 041 941 94.1 241
20 ACO G226 070048 G40 01 PASS
1140 11242 142 | H142 | 142 8
84 1 928 92.8 833 23,8
29 ALO G228 Gro049 4.0 0.4 FASS
1140 1138 113.8 1128 1138
94.0 94 1 a4, 4.1 841
23 RION NL-21 | GO487676 a4.10 0.1 PASS
11440 114,72 114.2 114.2 142
4.0 83.8 93.8 33.8 838
25 1 ACO G225 133028 - a4.0 0.2 TASS
114.0 1138 113.8 1138 1135

Calibruvon By : T

Approve by

That Erwirornental Technic Lirited Lyt So Rankhanhaeng 145 Khwsengdichel Saphan Seng  Fanckax 10240 Thaiend
& Tei o LhE{EI-F090AUG) Tax . +BO(H2273-7370 ¢ admindtarl988, com o weerw feF1 395 com




Thai Environmental Technic Limited
PIHN INANATIHINAS Y 1M TINA

. - .
Sound Level Meier Calibration Keport
Equipmest Tyne : Sownd Level erer Calibration Date D 2-Aug2072
{Calibrator D TENMARS Seund Calibrier Ta-100 Bapometric pressure (manHy) - 73500 1nmHy
Srundard L TEC 60942 Temperature (23=3)"C Loas ¢
Aceuracy 2940200 dl and 114005 dB Relative Homidity(SU+15%) . s0n0 wRN
Frequency val 1,004 Hz 1% Dued Date of Calibrate : 3-Sep-2022
Cadibrztyy Serial MO, CIRI12DE5T0
; Enstromeni Calibrated Reference Pofore Adjust After Adjust Deviation Rosnit
tem O = i = T o d
Brand | Model i Sertal NO. |  Acoustic dB AYaRi | ader2| afefia] wis + 43 +=dB Calibraic
24.0 8449 84,9 94.9 g92g
26 ACCH 8226 100088 4.0 a1 PASS
114.0 113.9 113.8 113.9 | 1139
940 839 83.9 83.9 93,9
28 ACO 8226 100101 g4.0 01 PASS
114.0 1138 113.8 113.5 113.8
4.0 G4 1 o041 a4.1 4.1
29 ACO 6224 00102 4.0 01 TASS
114.0 114.0 1140 1140 | 1140
94.0 241 341 4.1 4.1
30 ACO fiz28 06108 240 0.1 PARE
114.0 114.2 114.2 114.2 i14.2
840 939 | 939 | e3s | 939
31 ACO 8225 110098 T 94.0 0.1 I'ARS
114.0 1138 138 [ 133 139
84.0 942 | 942 | 42 | 942
az ACO G226 110805 £ ga.d 02 FARS
114.0 1944 141 1141 1141
g440 g4.17 34.1 94 1 94 1
33 A0 [-§228. .1 110086 g4.0 0.1 BASK |
114.0 N 7141 T8, 1141
@40 939 939 93.8 839
24 &G0 G228 110089 24.0 01 BASS
1140 1138 kR 1138 139 .
4.0 244 4.9 241 241
3k ACO 8226 1100897 240 a0 PARS
140 LAY 1140 1140 11440
44.0 240 240 a4.0 a4 4
36 ACO G226 110102 240 0.0 PASS
1940 1140 1140 ; 11490 114.0
4.0 g3.8 33.8 338 938
a7 ACD 422G T101%1 - ; 4.0 .2 PASS
140 713.8 1138 113.8 113.8
@40 94.2 432 94,2 94,2
38 ACO G226 110106 340 02 PASS
140 1144 141 1i4.1 141

- Calibyation By

Approve by

T Envieonmienis] Technis Limdtzd ifg s Rarmkhamhaeng 115 Kowasngd kel Saphan Seng  Saingkol 10240 Thaitand
w Tl +QE(N2373-/7800 ALY Fax ; 308033737070 e admini@icilSes.com o wnw ot i85 com



Thai Epvironmenia! Technic Limited
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Sound Level Meter Calibration Repore

Equipment Type cSpund Level Meter Calibration Bate : 2d-Ang-2022
Calibrator T TEIWNMARS Sound Calibrator Thl-100 Bavometric pressute {mmbgl - 7500 sunfly
Stundard LB G942 Temperntare (2323)°C L2
Agvuricy DO D0 dB and 134020540 Hetutive Humidity(5ii:13 %)
Freguency Tat 10 Tl it Dned Dnie of Calibrate
Calibrator Serial N{., CERL203370
] Instrument Calibraied Reference Before Sdjust Abter Adjust Deviation Rosuit
tem s o =
Braud | Model | Seriul NO.| Acoustic dB | a¥if1 | a¥sf 2| afeis| i2fy = dB +d2 | Calibrate
840 G4t 541 241 e
a9 ACO G226 110104 a4.0 0.1 TARS
114.0 1140 114.0 114.0 130
940 3.8 e 93.8 LR
A0 ACO 52206 Ti0100 840 0.2 Paky
114.0 112.3 112.8 1ias t13.8
24,0 043 gs, 843 84,3
41 ACO G226 FRCT e d 4.0 0.3 PASSE
114.0 1143 1143 1143 1143
a4.0 240 240 24.0 24.0 :
42 ACO G226 130128 g4.0 1.8 PASE
114.0 Po14s 1145 LT 1141
134.0 P04 | 941 | 24t | 941
43 ACD Y] 130128 ; 94.0 0.1 PASS
154.0 1141 11404 | 114t ] 1144
240 942 S4.2 a1z Qa2
44 ACG GZ2G 130130 34.0 0.2 PASS
114,03 1141 1141 1141 1141
94.0 9349 4938 B350 938
45 ACO GZ26 RN SN @40 [V FARS
114.0 11348 1139 1138 1138
94,0 942 84.2 04.2 94,2
4% ADD BE3G 12088 4.0 0.2 FASE
1i4.C P14 114.1 1141 449
4.0 4.1 841 241 4.1
a7 ACD Bz56 152073 p— 84.0 61 Pass
114G 1149 M4 1 141 | 1144
94.0 938 | 938 | 928 | 638
48 5800 G230 1852074 & 94.0 0.z TASS
i 114.0 11537 1157 113.7 M37
940 942 | 942 | 842 | 942
49 RO B230 152075 . G40 0.2 b OPASS
114.0 1944 | 1141 | 4541 | 1141 ;
840 941 | 841 | 241 | 941
&0 AGCD G238 152076 - G4.0 0.t PASS
114.0 1144 {144 | 1149 | 1141

Calibration By

Appreve by s

['hai Emdiroamensial Technic Lmiksd 1/¢ 50: Ramknzn hacng 113 Khvegangdhet Szpran sung  Ganglek 16240 Thailand
a Tal ) +G3(02373-7705(huta) Faw 1 4B 01257300 o admnEteil20ionm o www,Feb] 335.c0m



Thai Environmental Techmnic Limited
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Eguipment Type

Culibrator
Standard

ACCUT ALY

Sound Level Meter Calibration Report

:Sound Tevel Mersr Catilneutfon Tate D Z4-Aug-2022

: TENMARS Sound Calibrator Th-104 Barsmetric pressuce (mmifg) . 7309

CTEC 60947 Temperaturs (23£3)°C . 5
itelutive Humidity (30515 %) -

P0G B sl 114,005 dB

mmHg

it % ’i

Fregueney cal 1,000 117 L1% Thued Bate of Calibirate 2022
Calibrator Serial N, D 181203370
, Instrument Calibraied Reference Tiefore Adjust After .-‘-\A(IjumE Deviution Result
tem o & =
Brand | Model | Serlal NO.|  Acoustic dB | A39A1 | YA z| eians wde + dB £dB | Calibrate
84.0 L 040 94.0 94.0 940
£3 ACO BE2g 1860212 a4.0 0.0 PASS
114.0 1941 114.1 149 1141
! 64.0 e4.0 5440 84.0 B4.0
g4 AC0 8228 160213 ; - o 340 0.0 FASS
1140 113.8 113.8 1138 | 1139
94.0 841 g4.1 % B4.1 841
[a13] ACO G226 160215 940 0.1 T'ASS
144.0 1144 410 1441 ) 1144
34.0 941 941 841 841
57 ACD G226 160216 94.0 0.1 PASS
194.0 1140 | <140 | 114.0 | 1140
4.0 4.0 54.0 44.0 2450
a8 ACC 6236 222036 84.0 2.0 PASS
114.0 114.0 4.6 | 1140 | 1140
04.0 841 84,1 941 941
B4 ACO 6235 2E0EY 84.0 0.1 PASS
H 114.0 114.0 114.0 140 | 1140
; 84.0 241 84.1 9414 941
70 ACO 5236 222038 840 6.1 PASS
4.0 114.0 114.0 714.0 1140
24.0 938 538 93.8 928
71 ACD G236 222039 s arvmubrm 2440 0.2 PASS
4.0 1139 1139 34 | 11398
940 94.0 S4.0 94.0 94.0
T2 ACO B236 222040 4 4.0 0.0 PASS
114.0 1438 | 1329 1 1138 | 134
Calipratien By C"mﬁ -~
Approve by

Tazi Snvicnmeniat Technic Liantked 38 503 Rarpkhamiagng 145 Kheagng/Khat Saphan Sung  Banckok 0249 Thaiand

« Tal ; +&B0E303 FRALiAuto) Fax @ #H0[N2YFE-49/0 o admin@zet 1505 con 0wy tebl S95, com




Serigs No

Type

WET BULB GLOBE TEMPERATURE (WBGT}METER

3522210140
JT2011-E2A

imtagrty check of nctrument

Appearance

Parts integrity

Screen display or touch

Instrument bution

Power supply
hattery

Data storage and expart

Deviation degree of comparisen test with

standard instrument

Calibration Results

L;l;:_;ensor | standard Temperature | ULUC Reading :E Correction Uncertainty_”__
(=C) {=c} {=ci (+°C]
06 02| 0z 02
wer T 350 348 0.2 02
405 208 o 02
B W 709 ol 0.2 T
DRY SR 35.1 iy Tl
! A0 we | 02 0.2
30.0 298 I “Jﬂ? ) 0.2
GLORE 340 a9 | o1 a2
wo | 402 -0z ey

Environmental conditions: temperature: 26 “C+2°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, : RA21H-ABL10C0009

Calibration Engineer:

Date:







Factory Calibration Certificate

Instrusment infomisiion

Name WET BULB GLOBE TEMPERATURE (WBGT)METFER
Series No 3522210143
Type IT2011-E2A

bntearity checlk of instrument

Appearance -

Parts integrity o
Screen display or touch
Instrument button 'u"

Power supply +

battery xf
[Data storage and export o
Deviation degree of comparison test with
standard instrument +

P

Calibration Resuiis

ULC Sensor ! Standard Temperature | UJUC Reading Correction Uncertainty |
(°C) {~c} 1 fec} {z°C)
a0 301 -G 1 e
WET R 351 o s 0.2
e = o
0.8 209 ' M_U_l 2
iy Y R Y 02 Y,
h 0o 394 02 22
R — o o :f = ]
GLOBE 350 : 343 0.1 o2
40,0 30.9 0 -

Environmental conditions: temperature: 26 “C+2°C, relative humidity: 30% RHL10RHY

Reference Siandard : Standard Mercury Thermometers, Manufacturer: BGRI, Modek STA, SN: 2-58,
Calibrated Date: 30 March 2021, Calibration Certificate No. :RA21H-AB100000%
This Certificate is traceable to NCMT North China, Certificate No.: RA20J-AKQOQO73

Calibration Engineer:

Date: e 200223
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Aldrin {iquidLiquid Extraction, Gas Chromatographic Method -
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrormetric Method'
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method""
i 2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, Inductively Coupled Plasma Method"
4 O-BHC Liguid-Licguid Extraction, Gas Chromatograohic Method
5 V-BHC | Liquid-Liquid Extraction, Gas Chromatographic Method™
6 i Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Methéd[a]
7 Cadmium 1) Digestion, Direct Air-Acetytene Flame Method'
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, inductively Coupled Plasma Method
B Chemical Oxygen Dernand Closed Reflux, Titrimetric Methodm
Chrornium 1) Digestion, Direct Air-Acetylene Flame Method™
: 2) Digestion, Etectrothermal Atomic Absorpticn
Speciremetric Meth od”
3) DIgest%on, Inductivety Coupled Plasma Method
10 Chlordane Liguid-Liquid Bxtraction, Gas Chromatographic Method'
1% Color ADMIE Weichted-Ordinate Spectronhotometric Method™ |
12 |Copper 1) Digestion, Direct Air-Acetylene Flame Method
2) Digastion, Electrothermal Atomic Absorption
| Spectrometric Method"
_ 3) Digestion, Inductively Coupled PLasma'Method[ﬂ
13 Cyanide Distillation, Colorimetric Method'™ :
14 4,4’-DDE - Liguickliquid Extracticn, Gas Chromatographic Method "
15 4,4’-D0T i Uguid-Liquid Extraction, Gas Chromatesraphic Method
16 Dieldrin Liguid-Liquict Sxtraction, Gas Chromatosraphic Method”
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17 Endrin Uguid- iquid Extraction, Gas Chromatographic M&hodm‘
18 Endosulfan Liquid-t iquidd BExtraction, Gas Chromatographic Memodw:
19 - | Endosulfan | Liguid-Liguid BExtraction, Gas Chromatograpnic Mﬂthodw
20 Endosulfan Il Liguid-Liquid Extraction, Gas Chromatographic Method™ !
21 Formaldehyde Distiltation, Colorimetric Method™
22 | Free Chiorine DPD Ferrous Titrimetric Method™ \
23 Heptac'hlor Liguid-Liquid Extraction, Gas Chromatogfaphic Method™
24 | Heptachlor epoxide Liguic-Licuid Extraction, Gas Chromatographic Method™
25 } Hexavatent Chromium Fittration, Colorimetric Method™
26 [ Lead 1) Digestion, Direct Air-Acetylene Flame Method™
| 2) Digestion, Electrathermal Atomic Absorption
Spectromettic Method™
3) Digestion, Inductively Coupled Plasma Method[a] _
27 | Manganese 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absarption
Spectrometric Method™ |
3) Digestion, Inductively Coupted Plasma Method™
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 | Nicket 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™®
3) Digestion, Inductively Coupled Plasma Method™
30 | O & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
, | 2) Soxhtet Extraction Methodt
31 ipH Electrometric Method™ :
32 | Phenols Distillation, Direct Photometric Method™
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 | Sulfide 1) ZnS Precipitation, lodormetric Method®
' L 9) 7nS Precipitation, Methytene Blue Method™
35 Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 «C*¥
37 | Tota! Keldahl Nitrogen Macro-Kjeldah! Method™
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Total Suspended Solids

Trivalant Chromium

Zinc

| 2) Digestion, Electrothermal Atomic Absorption

Dried at 103-105 °C""

Digestion, lnductiife{y Coupled Plasma Method;
Filtration, Colarimetric Method; Calculation™

1) Digestion, Direct Air-Acetylene Flame Methed"

Spectrometric Methodm

3) Digestian, Inductively Coupled Plasma Method :

=
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1 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[a'}
Aldrin Liquid-Licuid Extraction, Gas Chromatographic Method
Artimony i) Digestion, Direct Air-Acetytene Flame Method™
2) Digestion, Electrothermal Atomic Abscrption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method!
a Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methodm
5 1 Atrazine Liquid-Liguid Bxiraction, Gas Chromatographic Method'™
Barium 1} Digestion, Direct Nitrous Oxide-Acetylene Flame
Method' | |
2) Digestion, Electrothermal Atoric Absarption
Spectrometric Method _
3) Digestion, Inductively Coupled Plasma Method
7 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
8 | Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
?_ 2) Digastion, Inductively Coupled Plasma Method'™
9 t Bromodichlaromethane Furee and Trap Gas Chromatographic/
; Mass Spectrometric Method
10

. Bromororm

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
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11 Butanol Purge and Trap Gas Chromatographic/
4 Mass Spectrometric Method
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
: 2) Digestion, nductively Coupled Plasma Method'
13 Carbon Bisulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
14 Carbon Tetrachloride ! Purge and Trap Gas Chromatographic/
Mass Spectrometric NMethod' ™
15 Chiordane Liguid-Liquid Bxtraction, Gas Chromatographic Method
16 Chlorobenzene i Purge and Trap Gas Chromatographic/
Mass Spectrormetric Method[‘ﬂ
17 Chlorodibromormethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methed'
18 Chicroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
19 Chremium 1) Digestion, Direct Air-Acetylene Flame Method
2} Digestion, Electrotharmal Atomic Absarption
a . Spectrometric Method ;
3) Digestion, Inductively Coupled Plasma Method- é
20 Chromium () 1) Digestion, Direct Ar-Acetylene Flarme Method:
| Filtration, Cotorimetric Method; Calculation™
2) Digestion, Electrothermal Atomic Absorption
! Spectrometric Method; Filtration, Colorimetric
Method; CaLc:uLatEongq] '
I 3) Digestion, inductively Coupled Plasma Method;
| Filtration, Colerimetric Method; CaLcuLation[q]
21 | Chromium (V) Fittration, Colorimatric Methoo! -
22 Cyanice | Distiltation and Ceolorimetric Method™
23 | DDD | Licuid-Liopid Extraction, Gas Chrormatographic Method™
24 DOE Liguid-Liguid Bxtraction, Gas Chromatographic Method
25 | DOT Liguid-Liquid Ex’tracﬁbn, Gas Crromatographic Method” |
26 1,2—Dichtorobenzene' Purge and Trap Gas Chromatographic/
i Mass Spectrometric Method' "
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27 1,3-Dichlerobenzene Purge and Trap Gas Chromatograph c/
Mass Spectrormetric Method
28  1,4-Dichlorobenzene | Purge and Trap Gas Ch jromatographic/
Mass Spectrometric Meshod'
29 1,1-Dichicroethane Purge and Trap Gas Chrornatographic/
Mass Spectrometric Method'”
30 1,2-Dichlorpethane Purge and Trag Gas Chromatographic/
| Mass Spectrometric Methoc:‘[q]
31 ¢ 1,1-Dichlorcethytense Purge and Trap Gas Chroma’cographc/ .
Mass Spectrometric Method " _
32 cis-1,2-Dichloroethylena Purge and Trap Gas Chromatographm/
Mass Speﬁromemc Method'
33 trans-1,2-Gichloroethylenea Purge and Trap Gas Chromatograph o/
' Mass Spectrometric Method
34 1,2-Dichloropropane Purge and Trap Gas Chromatograph;c/
Mass Spectrometric Method
35 1 1,3-Bichloropropane Purge and Trap Gas Chromatographic/
E Mass Spectrometric Method -
36 1,3-Dichloropropens Purge and Trap Gas Chromatographic/
Mass Spectrometric Method "
37 | Dieldrin Liquich-Liquid Extraction, Gas Chroratographic Method™
38 Endosulfan Liguid-Liquid Extraction, Gas Chromatographic Method
29 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method
a0 Ethylbenzene Purge and Trap Gas Chromatograpmc/
| Mass Spectrometric Method'
41 Heptachlor Liguid-Liquid Bxdraction, Gas Chromatographic Method"
az Heptachlor epoxide [ LigquickLiquid Extraction, Gas Chromatographic F\fhe*chor:lp13
13 Hexachloro-1,3-butadiene i Purge and Trap Gas Chromatographlc/
Mass Spectrometric Method
44 oL-HCH Liquid-Liquid Extraction, Gas Chromatosraphic Method'
45 | B-HCH | Liquid-Liquid Exiraction, Gas Chromatographic Method -
46 | y-HCH { LiquicHLiquid Extraction, Gas Chrormatogaphic Method "
47 | n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method"
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ik lLead 1) Digestion, Electrothermal Atomic Absarption
Spectrometric Method" :
2) Digestion, Inductively Coupled Plasma Method
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorotion
Spectrormetric Method[q
_ 3) Digestion, Inductively Coupled Plasma Method”
50 Mercury Digastion, Cold-Vapor Atormic Absorption
Spectrometric Method"
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
52 Methoxychlor Liquid-Liguid Bxtraction, Gas Chromatographic Method
53 | Methylene chioride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method ~
54 Naphthalene Purge and Trap Gas Chromatoeraphic/
hass Spectrometric_Method[ﬁ]
55 Nickel 1) Digestion, Electrathermal Atomic Absorption
Spectrometric Method'
2) Digestion, Inductively Coupled Plasma Method
56 Pentachiorophencl Liquid-Liguid Extraction, Gas Chromatographic Methad ®
57 oH Electrometric Methodia}
58 Phenol Distillation, Direct Photometric Methodm
59 Polychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chromatographic Mettod'™
- PCB 1016
¢ - PCB 1260
&0 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method" _
61 Silver 1} Digestion, Direct Air-Acetylene Flame Method'"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method _
E 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 Chromatograghic/
Mass Spectrometric ! Method ™
64 Tetrachioroethylene Purge and Trap Gas Chromatographrc/
Mass Spectrometric Method -
65 1 Toluene j Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method
66 1,2,4-Frichlorobenzene Purge and Trap Gas C?‘romatograph[c/
| Mass Spectrometric i tethad
67 | 1,1,1-Trichloroethane Purge and Trap Gas Cnromatographrc/
_ tdass Spedmmetnc Method ™
68 §,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric i Method
69 Trichleroethylene Purge and Trap Gas Ck‘romamgraph[c/
Mass Spectrometric MeLhod
70 t,3,5-Trimethylbenzene Purge and Trap Gas Cnromatograph ¢/
Mass Spectrometric f Method' -
71 Vanadium 1) Digestion, Diract Air-Acetylene Flame Method[ﬂ_':
2) Digestion, Elecirethermal Atomic Absorption
Spectrometric Method™”
3) Digestion, Inductively Coupled Plasma Method'™
72 Vinyl chicride Purge and Trap Gas Chramatographic/
iass Spectrometric Method"
73 | mXylene Purge and Trap Gas Chromatographic/
! tass Spectrometric Method'
74 o-Xylene J Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
75 p-Xytena i Purge and Trap Gas Chroma Lographm/
Mass Spectrometric Method™
76 Xyﬁene {Total) | Purge and Trap Gas Chromatographtd
Mass Spectrometric Method"
77 1} Digestion, Direct Air-Acetylene Flame Method”

Zing

2) Digestion, Inductively Coupled Plasma Method
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Antimony

Arsenic
Carbon Monoxide

Chlorine
Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride

| Hydrogen Sulfide

Lead

fMercury

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Methad™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma -
Method=! _

Isokinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™

1} Bag Sampling, Non-Dispersive Infrared Method™

2) Instrument Analyzer Method™!

Absorption, fon Chromatographic Method™

1) Isokinetic Digestion, Atornic Absorption
Spectromeatric Method®

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digastion, Inductively Coupled Plasma
Method'™ '

Adsorption, Gas Chromatographic Method!?

lsokinetic Sarnpling, Analysis by ISONEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory™

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method™

Absorption, fon Chromatographic Method!

Absorption, Tittimetric Method®

1) Isckinetic Digestion, Atomic Absorption
Spectrdmetric: Method™!

2) isokinatic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3} Isokinetic Digestion, Inductively Coupled Plasma
Method™ - ‘

Isokinetic, Digestion, Cold-Vapor Atornic Absorption

Spectrametric Method™
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13 Opacity Ringelmann’s Method
14 | Oxides of Nitrogen 1) Absorption Sampliing, Phenoldisulfonic Acid
: Method™
: 2) Instrument Analyzer Method”
15 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
; Nethod"
L 2) Instrumeant Analyzer Method™
16 Sulfuric Acid Absorption, Barium-Thorin Titrimetric Method"
17 Total Suspended Particulate | Isokinetic, Gravimetric Method"
18 Xylene - Adsorption, Gas Chromatographic Method™
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Aldrin

Antimony

i Arseric

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method™ 20

2) Solid-Phase Extraction, Gas Chromatographic

19,207 .
Method i

3) Soxhlet Bxtraction, Gas Chromatographic Method - |

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method >

i 2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method ™

3} Waste Extraction, Digestion, Inductively CoupLed
Plasma Method > -

4) Digestion, Flame Atormic Absorpticn

[ 1
Spectrometric Method ™ .

5) Digestion, Graphite Furmace Atomic Absorption

. [6,15]
Spectrometric Method

6) Digestion, Inductively Coupled Plasma Method® A1l

1} Waste Extraction,

Sigestion, Hydride Generation/
[1,6.16

? Atomic Absorption Spectrometric Method

2) Digastion, Hydride Generation/Atomic Absorption
i6.14]

Spectrormetric Method
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Barium 1) Waste Extraction, Digestion, Flame Atomic
{1.4,14]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Specirometric Methad ™
3) Waste Extraction, Digestion, Inductively Cdupied
Plasrna Method ™

4) Digestion, Flame Atomic Absorption
(&,14]

Spectrometric tethod
5) Digestion, Graphite Fumace Atomic Abserption
Spectrometric Method™ 1

6} Digastion, Inductively Coupled Plasma Method[é’laj

Beryklium : 1) Waste Extraction, Disestion, Flame Atomic

16,14
Absorption Spectrometric Method ™™ e

2) Waste Extraction, Digestion, Graphite Fumace

. . . ! : (1,615
Atomic Absorplion Spectrometric Method

3) Waste Extraction, Digestion, Inductively Coupled

, 1,6,13
Plasma Metnod[ ]

4} Digestion, Flame Afomic Absorption
Spectrometric Method
5) Digestion, Graphite Fumace Atomic Absorption

IR AL)
Spectrometric Method

6) Digastion, Inductively Ccupled Plasma Methodtﬁ‘m

Cadmium 1) Waste Exiraction, Digestion, Flame Atomic

' Absorption Spectrometric Method """

2) Waste Extraction, Digastion, Graphite Furmace
Atcmic Absorption Spectromedtric Method ™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method' L&

1) Digestion, Flame Atornic Absorption

Spectrometric Method ¥ .

| 5) Digestion, Graphite Furnace Atomic Absorption

. . [6,15]
Spectrometric Method
1%

6} Digestion, Inductively Coupled Plasma Method[@
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Chiordane

Chromium

.Coba&

Copper

1) Waste Extraction, Solid-Phase Extraction,

2) Waste Extraciion, Disestion, Graphite Furnace

GasChmnnﬁmgmphk!ﬂ@ﬁodﬁami

2) Solid-Phase Extraction, Gas Chroma‘cographic

Methodig’m]

3) Soxhlet Extraction, Gas Chromatographic Methodimzcl]

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™

2) Waste Extraction, Digestion, Graphite Furmnace
Atomic Absorption Spectrometric Method" >
3) Waste Extraction, Digestion, iInductively Coupled
Plasma I\f’lethod[j’_ﬁ'm
4) Digestion, Flame Atomic Absorption

_ . 5,14
Spectrometric Method ™™

5} Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method ™ -
&) Digestion, Inductively Coupled Plasma NMethod™" ™ j
1) Waste Extraction, Digestion, Flame Atormic
Absorption Spectrometric Method "'
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrormetric Method™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™"
4} Digestion, Flame Atomic Absorption

Spectrometric Method ™
5) Digestion, Graphite Furnace Atomic Absorpticn

. . 6,15
Spectrometric Method

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

. . . [te14
Absarption Spectrometric Method ]

- Atornic Absorpﬂcﬁn Spectrometric Method[l’s'ls"

3} Waste Extraction, Digestion, Inductively Coupled
Plasma Method ">

4) Digastion, Flame Atbmic Absorption

. : o J634)
Specirometric Method

570!
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DDE

POT

Dieldrin

Endrin

Heptachior

i Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™ ™
6) Digestion, Inductively Coupled Plasma Method ™

. 1} Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Metho d[l,g,zc]

2} Solid-Phase Extraction, Gas Chromatographic
Method "
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Sclid-Phase Extraction,
Gas Chromatographic Method™ "
Z) Sotid-Phase Extracticn, Gas Chromatographic
Method ™
3) Soxhiet Dxtraction, Gas Chromatographic Methad
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method ™%

[a0,200

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

1) Waste Extraction, Solid-Phase Extraction,
[£,8,20)

(1520

Gas Chromategraphic Method _
23 Solid-Phase Extraction, Gas Chromatographic
Method®
3) Soxnlet Extraction, Gas Chromatosraphic Method

1) Waste Extraction, Solid-Phase Extraction,
[1,%,20]

(1020

Gas Chrematographic Method
2) Solid-Phase Extraction, Gas Chromatographic’
wethod™ ™™ . :
3) Soxhlet Bdraciion, Gas Chromatographic Method ™
1) Waste Extraction, Solid-Phase Extraction,
- Gas Chromatographic Method[l'gm
2) Solid-Phase Extraction, Gas Chromatographic
Method” |

3) Soxhlet Extraction, Gas Chromatographic Methad
[1,7171

o2

1) Waste Extraction, Colormetric Method

| 2) Alkaline Digestion, Colorimetric Method

(udmaed daanadla)
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19

20

21

22

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flame Atomic
Absorption Specirometric 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 Fumnace Atomic Absorption
) [6.15]
Spectrormetric Mathod
6) Digestion, Inductively Coupled Plasma Method ™

1) Waste Extraction, Solid-Phase Extraction,

9,2
Gas Chrematographic Method 2"

2) Solid-Phase Extraction, Gas Chromatographic

15,20
Method’

3) Soxhlet Extraction, Gas Chromatograghic Method”

1) Waste Extraction, Digestion, Cold-Vapar Atornic
Abscrption Spectrometric method "
2) Digestion, Cold-Vapor Atormic Absorption
Spectrometric Method"®
_ 1) Waste Extraction, SoLid—Phase Extraction,
| Gas Chromatographic Method™ ™
2} Solid-Phase Bxtraction, Gas Chromatographic
methad”™” ‘
3) Soxhlet Extraction, Gas Chromatographic Method

1} Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™"

[10.20]

2) Waste Extraction, Digestion, Graphite Furnace
{1,5,15]

Atomic Absorption Spectrometric Method
3) Waste Extraction, Digestion, Inductively Coupted
Plasma Method " |
4) Digestion, Flame Atomic Absorption

Spectrometric Method ™

%m'}
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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 Coupted-
Plasma Method
4) Digestion, Flame Atomic Absorption
Spectrometric Method " :
_ i 5) Digestion, Graphite Fumnace Atomic Absorption
! | Spectrometric Method ™
| 6) Digestion, Inductively Coupled Plasma Method ™
24 | Polychlorinated Biphenyls 1) Waste Bxtraction, Sepa.ratory Funnel
- Aroclor 1016 Liguid-Liguid Extraction, Gas Chromatographic
| - Aroctor 1260 Method
-22344 55 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorohiphenyl Gas Chromatographic Method ™"
- 223445 3) Saxhlet Extraction, Gas Chromatographic Methodimﬂ]
Hexachlorobiphernyl
| - 2,244 55- '
! Hexachlorobiphenyl
22455
Pentachlorobiphenyl
- 2,255-
Tetrachlorobiphenyl
- 2,4,6-Trichlorabiphenyt
25 Selenturn 1} Waste Extraction, Digestion, Hydride Generation/
Atormic Absorption Spectrometric Method "
| 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometyic Method ™™
26 Silver 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™"
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27 Thallium

28 Toxaphene

28 YVanadium

!
|
l
[
b

6) Digestion, Inductively Coupled Plasma Method

2) Waste Extraction, Digestion, Graghite Furnace

Atornic Absorption Spectrometric NMethod ™™
3) Waste Extraction, Bigestion, inductively Coupled
J(14,13]

Flasma Method

d} Digestion, Flame Atomic Absorption

. [6.14]
Spectrometric Method

5) Bigestion, Graphi‘ce 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 |

Atemic Absorption Spectrometric Method "™

3) Waste Extraction, Digestion, inductively Coupled
Plasra Method

4) Digestion, Flame Atomic Absorption
Spectroretric Method
5) Digestion, Graphite Furnace Atomic Absorption

. |[6,15)
Spectrometric Methed >

[5,131

1} Waste Extraction, Solid-Phase Exiraction,

Gas Chromatographic Method "

2} Solid-Phase Extraction, Gas Chrornatosraphic
Method

3) Soxhlet Extraction, Gas Chromatographic Method

1} Waste Extraction, Digestion, Flame Aftomic
[1,6,141

(16.27]

Abscrption Spectrometric Method

2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectrometric Method "
3) Waste Extraction, Digestion, Inductively Coupled

. 1,513
lasma Method

4) Digestion, Flame Atomic Absorption

Spectrometric Method™ ¥
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5) Digestion, Graphite Furnace Atomic Absorption ;
Spectromatric Method ™™
&) Digestion, Inductively Coupled Plasma Method ™
30 Zinc 1) Waste Exiraction, Digestion, Flame Atomic

_ [L6,14
Absorption Spectrometric wethod "

2} Waste_ Extraction, Digesticn, Graphite Furnace

tomic Absorption Specirometric Method ™™

3) Waste Extraction, Digestion, inductivety Coupled
Plasma Method ™"

4) Digestion, Flame Atomic Absarpiion
Spectrometric Meth@d%’m

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™

6) Digestion, Inductively Coupled Plasma Methad®

f1 911U 75 $78013

3 Antirnony

Ll Arsenic

' Atrazine

Barium

ddud | dsuEY | BAnszet
1 Acetone Purge and Trap, Gas Chromatographic/ s
Mass Spectrometric Method
2 Aldrin Soxhlet Extraction, Gas Chromatographic Method" "

1) Digestion, Flame Atomic Absorption
Spectrometric Method ;

2) Digestion, Graphite Furnace Atornic Absorption
Spectrometric Method ™™

3) Digestion, Inductively Coupled Plasma Method ™™

Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method ™"

Soxhlet Extraction, Gas Chromatoeraphic Method

1) Digestion, Flame Atomic Absorption
1

(18201

Spectrometric Method

2) Digestion, Graphite Fumace Atomic Absorption

Spectrometric Method™™

I6,13]

3) Digestion, Inductivety Coupled Plasma Method
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10

11

12

13

14

15
16

17

18

19

Benzene

Beryllium

Bromaoform

Butanot

Cadmium

Chiordane

Chioraform

P Chromium

Carbon Disulfide

Chlorobenzene

Purge and Trap, Gas Chromatographic/

12,72
Mass Spectrometric Method 0

i 1) Digestion, Flame Atomic Absorption
f : 5141
Spectrometric Method "

2} Digestion, Graphite Furnace Atomic Absorption
16,151
Spectrometric Method™

3) Digestion, Inductivety Coupted Plasma Method ™

Bromedichleromethang Purge and Trap, Gas Chromatographic/

, 12,23]
Mass Spectremetric Method™*

| Puree and Trap, Gas Chromatographic/

Mass Spectrometric Method >

Puree and Trap, Gas Chromatographic/

12,23
Mass Spectrometric Method >

1) Digestion, Flame Atomic Abserption

616
Spectrometric Method[ :

2} Digestion, Graphite Fumnace Atomic Absorption

Spectrometric Methad >

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

Mass Spectrormetric Method

Carbon Tetrachloride Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method

Soxhlet Extraction, Gas Chromatographic Method

Puree and Trap, Gas Chromatographic/ .

Mass Spectrometric Method'

Chlorodibromomethane Purge and Trap, Gas Chromatoeraphic/

Mass Spectrometric Method" =

Purge and Trap, Gas Chromatosraphic/
Mass Spectrometric Method™ "
1} Digestion, Flame Atomic Absbrption
Spectrometric method ™"

2) Digestion, Graphite Furnace Atomic Absorption

s [5,13]
Spectromeiric Method

[5,13]

3} Digestion, Inductively Coupled Plasma Method

%?v@j
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20

21
22

23

24

25

26

27

28

29

30

31

32

33

34

35

Chromiurm (1)

Chromium (V[

- Cyanide

BB
DDE
DoT

1,2-Dichlorobenzene

1,3-Dichlorobenzene

: 1,4-Dichlorobenzene

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichlorcethylene
tran 5—1,2—D'1chLoroethngne
1,2-Dichloropropane

1,3-Dichloropropane

! Mass Spectrometric Method

i Mass Spectrometric Method

1) Digestion, Flame Atomic Absorption

Spectrometric Method; Alkatine Digestion,
Colorimetric Methed; Calculation Method[s'?’mﬂ]
2) Digestion, Graphite Furmace Atomic Abscrption

Specirometric Method; Alkaline Digestion,
Cotorimetric Method; Calculation Method[ﬁ’?’.ﬁ’m
3) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Method;
Calculation Method ™™

Alkaline Digestion, Colorimetric Methodg’m

1) Extraction, Distillation, Titdmetric Mathod™

2) Bxraction, Distillation, Colorimetric Method

Soxhiet Extraction, Gas Chromatographic Method

- it
Soxhlet Extraction, Gas Chromatographic Method

Soxhlet Extraction, Gas Chromatographic Method

[24,25,26]
[n.20] |

0,200

Puree and Trap, Gas Chromatographic/

Mass Spectrometric Method

| Purge and Trap, Gas Chromatographic/

[12.27]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method

Purge and Trap, Gas Chromatosgraphic/

: [12,22]
Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/

22m

Mass S ectrometric Method

Purge and Trap, Gas Chromatograghic/
Mass Spe—ctr@m’e’tr|‘c.;\;‘]‘;ych[:)d“zﬂ?3J

Purge and Trap, Gas Chromatographic/

hass Spectrometric Method
Purge and Trap, Gas Chromatosraphic/
[:2,2%
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method =
Purge and Trap, Gas Chromatographic/

. [12,23]
Mass Spectrometric Method

Syl

il Swsanadie)
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36 1,3-Dichloropropene ...
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36 £,3-Dichloropropene Purge and Trap, Gas Chromatographic/
_ Mass Spectrometric Method
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method™
38 Endosuifan Soxhlet Extfactfoﬂ, Gas Chromatographic Method™ "
39 Endrin Soxhlet Extraction, Gas Chromatoeraphic Me‘EhC}c:im_J’zﬂj
40 Ethyibenzene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method 2
45 | OL-HCH Soxhtet Extraction, Gas Chromatographic Method™ "
46 s B-HCH Sexhlet Extraction, Gas Chromatographic Methcldm‘zm
ar | v-HCH Soxhiet Extraction, Gas Chromatographic Method
41 Heptachlor Soxnlet Extraction, Gas Chromatographic Method[m'zm
a2 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method™ 7"
43 Hexachloro-1,3-butadiene Puree and Trap, Gas Chromatographic/
' Mass Spectrometric Method
44 n-Hexane + Purge and Trap, Gas Chromatograpic/
j Mass Spectrometric Method
a8 Lead. 1) Digestion, Flame Atormic Absorption
Spectrometric Method ™"
F 2} Digestion, Graphite Fumnace Atomic Absorption
'Spec:trometric Method
3) Digestion, inductively Coupled Plasma Method[é’ﬁ]
49 Manganese 1) Digestion, Flame Atomic Absdrption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method
3) Digestion, inductively Coupled Plasra Method ™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method ™™
51 Methanotl Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method
52 Methoxychlor Soxhlet Extraction, Gas Chromatograghic Method "
53 Methylene chloride Purge and Trap, Gas Chromatographic/ '
i Mass Spectrornetric I,\f‘i@tI'mdilz’zﬁE
54 Naphthalene

Furse and Trap, Gas Chromatographic/

iass Spectrometric Methog >
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59

60
61
62

63

Nickel

Polychlorinated Biphenyls
-Aroclor 1016
-Aroclor 1260
-2.2'5 5
Tetrachlorobipheryl
-2,2,455-
Pentachlorebiphenyl
-2,23,4,4'5"-
Hexachiorobiphenyl
-2,24,4'5 5
Hexachlorobiphenyl
2,2 34455
Heptachlorobiphenyl
Pentachlorophenol

Selenium

Silver

Styrene
1,1,2,2-Tetrachicroethane
Tetrachioroethylene

Toluene

1} Digestion, Flame Atomic Absorption

Spectrometric Method™*

2; Digestion, Graphite Fumace Atormic Absorption

Spectrometric Method ™

3) Digestion, Inductively Coupled Plasma Method®
[10,21]

Soxhilet Extraction, Gas Chromatographic Method

10,203
Soxhlet Extraction, Gas Chromatographic Method"

Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method

1) Digestion, Flame Atomic Absorption

Spectrormetric method™™"

2) Bigestion, Graphite Fumace Atoric Absorption

151
Spectrometric r\ﬂe‘d‘md[ﬁ'1 i

3} Digestion, Inductively Coupled Plasma Method ™

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 7
Purge and Trap, Gas Chromatographic/

S . [12,23]
Mass Spectrometric Method

! Purge and Trap, Gas Chromatographic/

i [12,23
Mass Spectrometric Methad Z_]

Purge and Trap, Gas Chromatographic/

(12,23
Mass Spectrarmetric Method “
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64 | 1,2,4-Trichlorobenzene
65 1,1,1-Trichlorpethane
66 1,1,2—Tr[chloroe‘chane
67 1| Trichloroethylena

68 1,3, 5-Trimethylbenzene

£9 Vanagium

70 | Vinyl chLéride
71 m-Xylene
72 o-Xyleneg
73 p-Xylena

74 Xylene (Total)

Purge and Trap, Gas Chromatographic/
Mass Spectromefric Method 22"

Purge and Trap, Gas Chromatceraphic/

| Mass Spectrometric Method 2

Purge and Trap, Gas Chromatograohic/

Mass Spectrometric Method

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Mathod'

Purge and Trap, Gas Chramatographic/

: Mass Spectrometric Method

1) Digestion, Flarne Atomic Absorption

Spectrometric Method™"®

2) Digestion, Graphite Furmace Atomic Absorption

Spectromatric Method®

3) Digestien, Inductively Coupled Plasma Metho 4517

Purge and Trap, Gas Chromatographic/

Mass Spectrormetric Method™ "

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method #2234

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' 122

Purge and Trap, Gas Chromatographic/

23
Mass Spectrometric Method' nezsl

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

tass Spectrometric Method'

75 Zinc 1) Digestion, Flame At omlc Absorption
| Spectrometric Method™
| 2) Digestion, Inductively Coupled Plasma Method[w)]
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3. AN TRaadeuursUsaAle. @:ﬁaﬁmﬂzﬁﬁ%ﬁa. Farladadl 4. nyamme;
Soaulinisiu, 2547,
4. APHA, Awwa, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed, Washington, DC: APHA, 2017
5. United States Ernvironmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2018,
6. United States Ervironmental Protection Agency. Acid Digestion of Sedh‘hents,
Sludees, and Soils. SW-846 Method 30508, 1996
7. United States Environmental Protection Agency. Alkaline Digestion for Hexavalent
Chromium. SW-84¢ Method 3060A, 1996.
8. United States Environmental Protection Agency. Separatory Funnel Liquid-Liquid
Extraction, SW-846 Method 3510C, 19986. '
9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007
10. United States Environmental Protection Agency. Soxhlet Digestion, SW-846
Method 3540C, 1996, -
11. United States Environmental Protection Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 36654, 1996. '
" 12. United States Environmeantal Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 50354, 2007.
13. United States Enwironmental Protection Agency. Inductively Coupled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014. . .
14. United States Environmental Protection Agency. Flame Atomic Ahsorption
Spectrophotometry. SW-846 Method 70008, 2007. '
15. United States Environmentzal Protection Agency. Graphite Furnace Absorption
Spectrophotometry. SW-846 Method 7010, 2007, |
16. United States Envircnmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method 7061A, 1532, | _
17. United States Environmental Protection Agency. Chromium, Hexavalent
{(Colorimetric), SW-846 Method T196A, 1992, _
18. United States Environmental Protectéon‘Agenc;‘/. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 7471B, 1998
19. United States Environmental Protection Agency. Selenium {Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1994, |
20. United States Environmental Protection Agency. Organochlorine Pesticide by Gas
Chromatography. SW-846 Method 80818, 2007.
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21. United States Enviranmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 8082A, 2007,

22. Uintted States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorchenzylation Derivatization. SW-846 Method 81514, 1596.

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 Olls. SW-846 Method 9013A, 2014,
_ 26. United States Environmental Protection Agency. Cyanide in Water and Extracts
Using Titrimetric and Manual Spectrophotornetric Procedures. SW-846 Method 9014, 2014,
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1 Acenaphthens Liguid-Liquid Extraction, Gas Chromatograpnic/
iass Spectrometric Method™?

2 Anthracene | {iquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

3 Benz{a)anthracene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method

4 Benzo{pludranthene Liquid-Liquid Extraction, Gas Chromatographic/

| Mass Spectrometric Method™ |

5 Benzo(k)fluoranthene Liquid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®

£ Renzoic Acid Liquid—'Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®? 3

7 Benzolalpyrene Liquid-Liquid Extraction, Gas Chromatographic/
{ Mass Spectrometric Method™

g Benzofg,h,ilperylene Liquigh-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

9 Bis(2-chloroethyllether Liguid-£iquid Extraction, Gas Chromatographic/

g Mass Spectrometric Method® |

10 Bis{z-ethylhexyliphthalate L Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

11 Butyl Benzyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

12 | Carbazole Liguid-Liauid Extraction, Gas Chromatographic’™

13 | p-Chlorcaniline Licid-Licuid Bxtraction, Gas Chromatcgraphic?

14 Chrysene ! biquid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method®

15 2,4-D | Liquid-Liguid Extraction, Gas Chromatographic®

16 Dibenz(a,hjanthracene Uiguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
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17 E Di-n-Butyl Phthalate ' Liquid-Liguid Extraction, Gas Chromatographic/
b Mass Spectrometric Method™
18 Diethiyt Phthalate Liguid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
19 2,4-Dimethylphenot Liquid-Liquid Extraction, Gas Chromatographicm
20 | 2,a-Dinitrophenol Licuid-Liquid Extraction, Gas Chromatographic™
21 i 2,4-Dinitrotoluene Licpuid-Liquid Extraction, Gas Chromatographic™
- 22 | 2,6-Dinitrotoluene Liguid-Liquid Extraction, Gas Chyornatographic™
23 | Di-n-Octyl Phihalate L {iguid-Liquid Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method!?
24 Fluoranthene Liguid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method?
25 Fluorene L iquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method®
26 | Hexachlorocyclopentadiene | Liguid-Liguid Extraction, Gas Cf‘romatographm/
Mass Spectrometric Method? .
27 Hexachloroethane Liguid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
28 | indeno(1,2,3-cd)pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
29 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
_ Mass Spectrometric Method™
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
31 2-WMethytphenol Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Methylnapthalene Liquid-.iquid Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method®
33 | Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
34 Nitrobenzene Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method™
35 'N—Nitrosodiphenylamine Liquich-Liguid Extraction, Gas Chrc:-matographu

Mass Spectrometric Method™
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Bxtraction, Gas Chromatographlc/
Mass Spectrometnc Method
37 Polych{ormated Blphenyls Liguid- i_|qU|d Extraction, Gas Chromatograpmc
- PCB 1221
- PCB 1232
| - PCB 1242
|- PCB 1243
-PCE 1254 .
38 Phenanthrene Liquid-Liguid Bxdraction, Gas Chromatographic/
4_ Mass Spectrormetric Method
{39 | Phenol Liquid-Liquid Extraction, Gas Chromatographic -
40 Pyrene Liquid-Liguid Extraction, Gas Chromatographic/
: Mass Spectrometric Method"
41 Toxapheneg Liguid-Liguid Extraction, Gas Chroma‘cograph]cm
42 TPH (Cs-Cy) Purge and Trap, Gas Chromatographic/
) Mass Spectrometiic Methodm
43 | TPHACsCyg) : Separatory Funnel L|qu|d Liquid Extraction,
i (Gas Chromatoeraphic =
44 TPH (C16-Cas) Separatory Funnel Liguid-Liguid Extraction,
Gas Chromatographicm
45 2,4,5-Trichlorophenct Liquid-Liquid Extraction, Gas Chroma’sographiclz]
;45 2.4.6-Trichlorophenot -+ Liquid-Liguid Extraction, Gas ChromatOgraphic[Z]
47 Vinyl Acetate Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method”
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1

2,4-D

1) Waste Bxtraction, Separatory Funnel
Ligquid-Liguid Extraction, Gas Chromat, ograpmc
: Method [1,6,16]

2) Soxhlet Extraction, Gas Chrornatosraphic
Method ™"
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liquid-Liguid Extraction, Gas Chroratographic
[ Methog618)
2) Soxhlet Extraction, Gas Chromatographic
Method™
3 Polychlorinated Biphenyls (PCBsy | 1) Waste Extraction, Separatory Funnel
- Aroclor 1221 Liquid-Liguid Extraction, Gas Chromatographic
- Aroclor 1232 Method 417 '
- Aroclor t242 : 2} Soxhlet Extraction, Gas Chrormatographic
- Aroclor 1248 Method
- Aroclor 1254
- Aroclor 1268
4 Pentachlorophencl 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chrornatographic®' |
2} Soxhlet Extration, Gas Chromatographic E
Method ™
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
(Gas Chromatographic/Mass Spectrometric
Methodh
2) Purge and Trap, Gas Chromatographic/
Mass Spactremetric Method™'®
6 Vinyt Chioride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®™'®
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
Method[1,3,11,13]

2) Waste Extraction, Digesticn, Graphite Furnace
Atomic Absorption Spectrometric Method,
Waste Extraction, Colorimetric iethod;
Calculation Method!*121% '

3) Waste Extraction, Digestion, Inductively
Coupled Plasma Method; Waste Extraction,

Colorimetric Method: Calculation Method! 1044
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calcutation Methogl 51t
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method >4
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digastion, Coloyimetric Method;

- Calculation Methodi-1043
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Acenaphthene
Anthracene
Beni(a)anthrac‘ene
Benzo(b)fluoranthene
Benzolijfluoranthene

BRenzoic acid

Benzolapyrene
Benzolg,h,Nperylene
Bis(2-chloroethyllether
Bis(2-ethyihexyliphthalate

Butyl Benzyl Phthalate

| Mass spectrometyic Method

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™?

: Soxhlet Extration, Gas Chromatographic/

Mass spectrometric tiethod ™%

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™™

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™

Soxhlet Extration, Gas Chromatographic Method™!
Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method™*

Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method!*”

Soxhlet Extration, Gas Chromatographic/
{[7,15]

Soxhlet Extration, Gas Chromatographlc/

Mass spectrometric Method™

: Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method '
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12 Carbazole Soxhiet Extraticn, Gas Chromatographic/
Mass spectrametric Method™
13 p-Chloroaniline Soxhlet Extration, Gas Chromatosraphic/
Mass spectrometric Method ™!
14 Chrysene Soxhlet Extration, Gas Chromatoeraphic/
Mass spectrometric Method! ™1
15 124D Soxhlet Extration, Gas Chromatographic Method”’lﬂ
16 | Dibenzi{a,hlanthracene Soxhlet Extration, Gas Chromatographic/
‘tass spectrometric Method™!
17 Diethyl Phthalate § Soxhilet Extration, Gas Chromatographic/
| Mass spectrometric Method "™ ;
18 2,4-Dimethylphenol Soxhiet Extration, Gas Chromatographic Method! ™
19 | 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method ™
20 | 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™
21 [ 26-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™
22 Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method ™™
23 Di-n-Octyt Phthalate Soxhlet Extration, Gas Chromatographic/
i Mass spectrometric Method!™?
24 Fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass specirometric Method ™
25 | Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method?
27 Hexachloroathane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method 1
28 | Indeno(1,23-cdjpyrene | Soxhtet Extration, Gas Chromatographic/
| | Mass spectrometric Method™
29 Isophorone Soxhlet Extration, Gas Chromato-graphic/
Mass spectrometric Method
30 Methyl Sromide Purge and Trap, Gas Chromatographic/
| Mass spectrometric Method®'
31 | 2-Methylphenol | Soxhiet Extration, Gas Chromatographic Method™
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32 | ZMethyinaphthalene : Soxhiet Extratién, Gas Chromatoeraphic/
_ | 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-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™”!
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™!
38 | Phenot Soxhlet Extration, Gas Chromatographic Method™!
39 |Pyrene | Soxhilet Extration, Gas Chromatographic/
. Mass spectrometric Method ™'
40 Polychtorinated Biphenyls Sewhlet Extraction, Gas Chromatograohic Method ™™
(PCBs)
- Aroclor 1221
- Aroclor 1232
| - Aroclor 1242
- Aroclor 1248
- Aroclor 1454
.~ Aroclor 1268
41 | Toxaphene | Soxhlet Extraction, Gas Chromitographic Method?
42 TPH (Cs-Ca) Purge and Trap, Gas Chrormatographic/
. Mass spectrometric Method®®
4% TPH (CosCae) Soxhlet Extraction, Gas Chrormatographic Method ™
44 TPH (Coyg-Cas) Soxhlet Exiraction, Gas Chromatographic Method T
45 | 2,85 Trichiorophenot Soxhlet Extration, Gas Chromatographic Method ™
14 2,4 6-Trichlorophensl Soxhlet Extration, Gas Chromatographic Method™™!
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

£
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| Mass spectrometric Method™'®
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vieYanitlaildud mefinangune. 25 unsiau 2549, Wl 123 mewdliee 1149,
2. APHA, AYAWA, 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 Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemnical 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/Chernical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996.
6. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1596, '
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 Evatuation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
36654, 1996.
9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Closed-System Purge-and-Trap and Extracticn for
Volatile Crzanics in Soil and Waste Samples, SW-846 Method B5036A, 2002.
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
11, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007.
12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemicel Methods. Graphite Furnace Atomic Absorption Spectrophotormnetry.
SW-B46 Method 7010, 2007, '
13, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

7196A, 1992. .
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14. United States Ervironmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Nonhatogenated Organics Using GC/FID. SW-846

-Method 80150, 2003

15. United States Environmental Protection Agency. Test Methods for Fvaluation Sold
Waste Physical/Chemical Mathods. Phenols by Gas Chromatography. SW-846 Method
8041, 1996,

16. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Organochlorine Pasticides by Gas Chromatography.
SW-848 Method 80818, 2007,

17. United States Environmental Protection Agency. Test Methods for Evaluation Scotid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas Chromatography.
SW-846 Method 8082A. 2007.

18. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spactrometry {GC/MS). SW-846 Method 8260C, 2006.

19, United States Environmentat Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 82700, 2014
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