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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co,, Ltd. E23-08066 5 Aug 23 4 Aug 24 -
USA. 1904011
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660354 20 Jun 23 19 Jun 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899615
Carbon Monoxide
Carbon Dioxide
Oxygen
List of Opacity Training Certification for Opacity Mesurement
No. Name Training Couse Train Date Remark
1 Mr.Pongthep Laokajorn Pollution Control Department 12-13 March 2015 -
2 Mr.Sompong  Sakunthai Pollution Control Department 22-23 March 2018 -




Envi Equipment Service Co., Ltd.
P25 Moo 3, Tumbon Bang Rak Photthana, Amphuor Bang Bua Thong, Nenthaburi 11110
Tel, 098 362 9151, 049 474 TEES
E-miail: salesgenyi-ces.com

Cenifleate Now 1 EX3-08066

Puge ¢ 1 afh
CERTIFICATE OF CALIBRATION
Customer United Analyst und Englneering Consultant Co., Ltul,
i :;IL::;;?::;;;‘ 41, Sukhumyit Rood, ks, Pl
Deseription of Equipment Console meter

Manufacturer Apex Instrument
Muodel Number XC-572-V
Serinl Number 1904011
D Control No.
[ Cond (25+2)°C
Humbdity (50 £ 15) % RH
Cal Date DS/082023
Issue Date D5/T82023
Calibration Method or Calibeation Procedure Used

u

5 EPA Method (1 nited Stale Erviroqmental Prolestion Azency)

Thiis certifioate i trocenbibe tn i seandard, which resfine the units of messunemerd ccosdm o fhe |ntematianal System of Uniis (151

Result of Calibration

Thie et ificane sy mon b reproduod iher thn i fUll except with pror Writken appravil of the Techinisil Maaer, Envi Cyuiprsat
Service Company Linsol,

These reporied ol ant &

Calibrated by

I
[ETERIN,

EES

Maeter Consule Inforanatlion

n coverage gt UEKE2, peoviding 2 95% confidknne fevel

. M. Sanva Sangnil Approved by

(Mr. Manp Fuckhui

Technical Manger

i

Cortificate No, : E23-08066
Pase :3ofb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No. 547423
5-POINT METRIC UNIET
Calibration Condifions

Note:

Conple Model | o gop.y os0sz0ns | e
wondprt | | Siibeation | | semasasenr SdPress | 760 | mm Hg
SKISEX | g::‘;:“-“ He9 | mmbg | | K | 0386 B
00004114 :;:::::m N 11,999 || console Leak Check | PASS
Standardized Duati Diry Gas Meter
| Calibration Flowrnte
Dry Gas Meter | Calibration Meter |Vl | Sud& Corr | 0212 m'uimin |  Variation
Vi) | (Quipar) | (VW) | (D) Y1 (Qunisidgianri) (&Ha) (AHa)d
W | m¥min | m | mimin wimin mm Ha0
0137 U."li. 0134 ||‘.D1| 100 o o 46171
0137 | non | 0457 | nau | nees | ooiz w1 16,843
_l}_lj‘.‘ 0.016 [IRE o6 b LAMT ‘.Lﬂl 1 hile HaHTO
037 | oote | nass | oewe | ooz | eom w016 4700
nars 0.020 1275 e ll_'Jqu‘ 0,00 0020 45847
0020 273 0,020 0943 1,000 .02 46,407
0,026 172 00240 0956 <N,007 | 0.026 46,656 0152
0026 | 0271 | voze | ooz | -tont 0.026 46,743
o030 | 026w | 0030 | e | oo 0030 46263
L0 0,270 0030 0974 ALNE 0030 | 46,142
0993 | ¥ Average A 504 _-\?elrlf 5

For Calibration Factor Y, the mtio of the reading of the calibration meter to the dry gas meter, acceplable
toberance of individual values from the avernge is £0.02.

For & Hg, orifice pressure differential that equates o 0.75 cfin (0,0212 /i it sinndurd lemperature and
pressure. pecepiable folerance of individual values frem the average is +0.2 inches (3.1mm) Hy

Meter Coy

METHOD 5 CONSOLE CALIBRATION
; REFERENCE WET GAS METER W-NK-1.5-B-Z No.547425
5-POINT METRIC UNIT

¢ Information

Cerfificate Mo, : E23-08066
Page ;2of6

FaetorsiConversions

Commie Ml | widinn Time | osowz02s | " || st Temp

ﬁr;l;':'rs‘ﬁ" o g:im“ SERES08027 | | siapress | 760 I| mm Hg

DOMMedsl | siasex _,‘f_:;‘::”‘ 25899 | mmby IK. | oo I
00MILS | ﬁ';':‘:'fﬂm | 1999 |£'nn|u|r lnucnm| PASS

Run Time Metering Console Calibration Meter

::l’:'e Valome | Volume g::: OI.:::: | Volume Volumi ?::;’ ?_::':
Elapsed DH Tmitinl Final Imitial Fimal luitial Final Tnltal Final
[ P | V) | e | G | (w0 | v [ v | ) [
min mm HA0 m* m’ W Lo m! m' o G o] )
1235 1340 1342006 [ LML n M 13532046 15546168 | ” s )
12.42 I l.il. 1343136 | 1343270 bl 29 15546168 185.60264 by 7
8.80 26,0 1343.282 13-].;.:I'.‘.1 19 ) il 15560471 155,754 37 27
_&U.l} 2600 1343422 153435621 - 30 an .l.;i_-‘_"ll-l 155 5MHE 6 26
13.05 40.0 13a3.560 | 1343849 30 an 1558076 156,179202 b Z-ii_
1385 AL T3 849 | 1344029 3 3 156, 17902 156, 45834 | 0 6 il
10,50 TG 1244138 | 1344418 31 n I .‘ﬁ.-iﬁ_'.‘-.i 156, 74556 26 16 B
10,47 0.0 1344418 | 1344698 n a Fﬁﬁ."-ﬁﬁ.‘;\ ;ST.HZZM 6 6
2.12 a0 | 124470 1344.991 kr 4 a 15703528 157.31088 26 16
9.12 o0 I.‘-N‘.'J'l 1. 13452 n 7 15731088 15758638 b1 25

Certificate No. @ EZI-0R066

Page 4ol
Seter Console nfurm Calilint
| Consabe Model | o
| Number XC-STLY | 03
Consobe Serial Calibration . |
Number _I‘IH-IIIFI | Reference No. SERZA-08027 | 760 mm Hg
DGM Model = Barometric .
N SK25EX Pressure 75899 | mmHg K 386
DGM Serlal Calibration i
Number it (LU AR R Meter Gamma 0999 gnllﬂl Lenk Cheek FASS
Colibration Date S:8-2023 Callbrution Relerence Mo SERIV-LROZT
Meter Gamma vs Flowrate
1.0
|
- - —- -
1,010
z
2 |.0oo
g —+—Gamma Y
LE = Max Allow Y
H Min Allaw Y
Z 04990
0980
nom - e Pl [
LR 0.085 LA 00 0,020 o425 .30 Lo3s
Flowrate Standardized & Comected (m?/min)
e Serial 1apant| Cunsole Madel- HC-572-¥




Certificate No. © E23-08066
Page :Soff

Faplora Canveralons

Meter Consedit Information

Callbration Couditions

: -
Console Model | ooy | | page | Time | 05082023 "AM Sul Temp | 293 K
| Mumber |~ | ill
Console Serial 40 Culibration LagnaT St Press 780 s
MNumhber _I i Reference Now SERr. i e
DG Mods] K25E Barowstric 75899 | mmh, Ki 0.386
Number SN | | Pressore 3 B |
1M Sevial Cullbention Console Léak Check | PASS
MNum ber JecoaLis || Meter Gammau i
Calibrtion Dite AaH-2023 Calibruinn Reference Mo SERIAS0IT
Meter Pressure vs Flowrate
0040 | —
0.035 |
@ 0.030 | 0030
7}
25 g |, e T026
'42 -
0,020
2 5 w20
¢ .
E 0015 TG
E A
g -
) Lot
0.005 |
T ST SISV SRS N S|
0.000 20,000 40,000 A0L000 §0.000 100,000
DGM Orifice AH (mm H20)
Comsole Serial 1906011 Comoke Mode: XC-572-V

ENTECIH

Ermsch Industrisl Selution Celed.
17121 Bal Neamwormann 47 Yesk 48 Tooresonghong. |Lakul Banghok 10210 THALAND Tal (-27

Vitwr Al e

Date of issue :  20-Jun-23

Instrumant description Fue gas Analyzer

Instrumant mocdel Testo 350 How

Instrument serial no, GOADIG61S

ID no. or control no. LAE.EFM, 0062560

Manufacturer Testn SE & Co, KGah

Probe description

Probe model

Probe serial

‘Customer nama Unitad Analyst and Engineening Consulant Co,, Lid

Customer address Bl Sai Udomsuk 41, Sisdhumvit Rd., Bangchak, Prrakhanang, Bengiok 10260

Total pages of certificabe : 3 Pages

Receiving no. t L-231754

Receiving date, H-hun-23

of :  Gasts Cleygen 2,408 10.04,21 .02 Faved, Carban Monaxide B0,14,309.9,1003 pom,

Netrogen Dicodde: $0.34,80,96,202.2 ppm, Miric Chede 38,01, 1515 420.6 ppm,
Sulphur Dizade 50.03,100.8,801.1 ppm})

Condition of UUC. £ Used

Ambient condition All'of the Measurmeant wane canied ot the stabilized fabotary
Tamperahra 1334500
Humidity 55 £ 15 %RH

Calibration place 177121 See A7 Yark 4B, q, Laks, Bangkak

oo

G no.:  Thisd wirs callbrated by compartsan with Standard gas mibcture acconding

o caiibiretion work instration no. WI-CL-26-C
The calbration cebificete axpanded af i st &5 the stanaed woceriEily of massent

Mealtimlia by coverage ot k=2, Wi for 3 homa distribltion comesnands 1o 8 coversge probabily of aopvioaimatsly Q5.
Thes ceriifcate i anmied ondy bo dem wder tost Emaraamenta! comoiiiton,
Ths Catdvation Certiicate may nat be reporduced oder than 10 A evrsod with the pammssion of the g ot
Calbration corificnar withot Signaiune and sea nof wald and The resuls ralate ony o the tems testedcatbraiod.
This caidvation certiffcate documents are tracabily to natinal standands, wiich rEaize MessEMENt Scconding 1o the

Intermationen’ System of Uhis: (ST

Drate of calibration

Mrs. Rongluck Wongsetie
Technlcal Manager

20-Jun-23

R,

Mr, Kwanchal Khamdourg
Calibration Technician

FRICL-05-C ARw.fl Fagelatd

tssued Dt 2602/16

Tox 10 - DIOSS3603IBHOT  wwwartachooth

Certificate No. : E23-08066
Page Gofl6

THERMOCOUPLES SYSTEM CALIBRATION

mpll paient Lo furmution
Console Model Number NC-5TLY | Time 3 | 1210 PM |
| Console Serinl Number T bration Reference No. SER23:-08027
DGM Model Number SK2SEX | Reference Thermometer DIGICON
DGM Serial Number ooonanis | | Serial Number 1831691405
Meter Box Modsl Number | JENCO 765 K
* Meter Box Serial Number JC17S B
Console Th-mncw‘p‘k Simulator
Channel and Meter Box Channel Temperature Reading { °C )
test point <180 | 250 | 380 | 930 | 1490 | 260.0 [ 3710 | 4820 | 5930 | 8160 | 10380
Stack 70 | 250 | 30 | 930 | 1490 | 2580 | 370.0 | 4810 | 5920 | B140 | 10370
Aux 160 | 250 | 30 | 930 | 1490 ]
Probe -17.0 | 240 | 30 | 930 | 1490
| Filter 160 | 240 | 370 | 930 | 1490
Oven | 160 | 240 | 370 | 930 | 1490
Exit <160 | 240 | 370
Tolerance Runge
Stack 4 1L50%  Absolute Meter £ 30C
Probe + A0 Fait £ 20°C
Filter a0

ENTECIH

il

Standard References  (Table 1)

Calibration Certificate
Certificate No.: G 660354

i

Standard Certificate No. Vendor Due dote
"~ Cuygen [ O ) 2498 % Vol 4219721 Linde Sep s
Cooygen | D2 ) 10,04 % Vol CG-0153-21 it 18-Nov-26
Gupgen (029 2102 % Vol C-0041-22 Mimit 10Feb-27
Carban monoxide.{ CC ) 30.14 ppm CG-0040-22 it 19-Feb-27
Carbon monmade { €0 ) 309.8 ppm 80321 Lirsfe: 12-Jun-23
Carban monaxide { €O ) 1003 pin 45513 Lirgle 9-Aug-24
Mitrogen Biodde ( NO2 ) 30,34 ppm 2703722 Misrit F2-hugH
Mitrogen Dicxide | MOZ ) 80,96 ppm I Linde 26:1un-24
Mibrogen Digwide | NO2 1202.2 ppm Ingyn Unde 0-Ml-23
Hlitric Cixics | NEH) 30,00 pon CE-0014:23 M 10-Feb-25
Nitric-Chvids { MO ) 151.5 pom 0161723 Linde 22Jan25
Nitric Cixicke { MO ) 3206 pom 2944/21 Linde G223
Suiphur Dioxide { 502 } 5004 ppm 32521 Linde: 25-ul-23
Suphur Ceaxide | 502 } 100.8 ppm 358722 Linde 09-Nav-24
Sulphur Duoxide { 502 ) 601.1 ppm 320421 Lincle: 20-1ul-23
Measured room conditions
Ternperature 2 227 °C  Humidity @ 67.E %RH Pressure 10851 mbar
Calibration conditions
Gas Tempermture © 23 °C Fowmte - 1,200 mifmin s pressure 20,2 mbar
Calibration Results (before adjustment]  (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc [£)
02 [Wvel) 2450 156 062 015
02 (o) (LT ) 10,51 ooy a.20
02 [k} i IR 0.8 .30
€0 (apm) 18 6 -2.14 in
€O fppm) 9.9 27 SEL] 60
€0 {spm) 1003 965 3 12
RGE {ppm} E 74 244 80
N2 {ppm} BA.a6 BL3 0234 80
MO {ppm) v 2053 31 12
N [parm) nmn v -3.01 a0
O (g} I5L5 143 a5 80
NO {poc) 3206 794 266 12
502 (ppm) 50,04 51 186 &l
502 (ppm) 1008 111 10.2 60
502 (ppm) B0L.1 865 63.9 13
FMLCL--C e B Page 2ol 3 stz Diate 2640215

Entsch industrial Sclution Co.Ltd,

17121 Soi b

Tw il 0108536036501

enslumunu

o gwenn T Yank 48, Toorgeonghong, Lans, Hangkek 102 10 THALAND Tel, 0-2775-8388 Gaibratiorsentocnaa i
e enipchith



ENTECIHH Calibration Certificate

Wharn
e

Ao e

Certificate No.: G 660354

= ion Results (after (Table 3)
Paramater of Standard oAy, Heanf Error SiiArany

Values uuc 1£)
07 WiV 2498 256 0062 015
OF %Vl 1004 .11 07 20
02 (Vo) 2102 21.10 L] 030
€0 {pam) B0.14 £l .86 30
0 {pom) £ 09 03 a0
€0 {pom) 1003 004 2 12
G2 [pom) 034 P 28 B
NOR (pam} 10,96 BL3 034 £
NCZ {ppm} b s 31 12
NO (ppen) 30.01 32 149 84
O {apm) 1515 155 55 840
O {ppm) 106 A8 26 b¥)
502 {pam} 50,04 50 0,04 [
502 {pom} 100,68 100 04 (13
50 (pam} BaLa 598 A 13

Remark : 1 cmolfmol = 1 %wal, | 1 pmckfmal = 1 ppm,

End of Report

FMLCLSC o Faga 3ol lasued Date 260216

i el S i CoL vl _enanslumuny

17/121 Sci Ngarmwongwan 47 Yaak 4, Toongsonaliong, Lake, Benpkok 10210 THALAMD Tu, 0-2779-8688 Calbrationentechedih
Tax D (1CESIBAEESET  wwwianinch bcitly



List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-004-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 pm (PM, ) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1403 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM, ) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-204 27 Sep 23 26 Sep 24 -
160491 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1857 2 Jun 23 1Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
Instrument 42C-67174-356
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42¢c UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
Instrument 42C-78933-390
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1182920005
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
1182920006
10 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1182920015
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1182920016
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -

1180540065




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1180540066
15 [Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
16 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 119/24 13 Mar 24 12 Mar 25 -
2111DR0041
17 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 23-ACT-109 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 82795 Co.,Ltd.
18 [Sound Level Meter Leq 24 trsr Lasor Lamaxs Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACT23199 27 Jun 23 26 Jun 24 -
seiudessuniu 00130355
19 |Sound Level Meter Laeq 20 tesr Lagos Lamaro Lacn Rion, Japan NL-62 Innovative Instrument CP20230290EA 3 Aug 23 2 Aug 24 -
FYAULEENTUNIU 00130356 Co. Ltd.
20 [Sound Level Meter Laeq 20 tesr Lagor Lamaro Ladn Rion, Japan NL-62 Innovative Instrument CP20230291EA 3 Aug 23 2 Aug 24 -
SYAULEENSUNIU 00130357 Co.Ltd.
21 |Sound Level Meter Lieq 24 trsr Lasor Lamax Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24063 18 Jan 24 17 Jan 25 -
seAudessuniu 00391458
22 |Sound Level Meter Lieq 24 s Lasor Lamaxr Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24064 18 Jan 24 17 Jan 25 -
seAudessuniu 00391494
23 |Sound Level Meter Lieq 24 trsr Lasor Lamax Ladn Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24065 18 Jan 24 17 Jan 25 -
seAudessuniu 00881367




NAC

JIRANATER ASSOUIATES COL LT,

Eraretio Asainstes G108
E/14:13, 743536
Pt 171, A Wattrera, Himgiekyal

o jnaruslisesiicn @feanaten com
Wl 182w riname o

cirvited coleotion Inbonmoey
ISONE ETORS 20T
WSC-FISETIS I7025
CALIFRATION H67

Finw measimrment labartary
Cmbration sevuees deportment

CERTIFICATE OF CALIBRATION

Page 10f 1 Pages

Catibratian procedure: -

The Oriice gus flow deulee was callbveien ogolest
Standard Aatary Uisploremsat Meter (Hoafs
Peter] Moded 065/CWRolp. The WisCLioot
W used 0% o eoifbragion made Ve,

Traceability:
This caveificaty prsados o rracombiéry of The

Approed signatory ...

the ntin
senmcheras, medd ¢ realimtion of the mtemational
apsten of s (517 thiough the VEL (Natiora!
Mecrofogy mstifite of Neltrlnds] vio Cemficare
mumber GR211801

Uncgreainty of Measuriment;
i reartor uneevtainny of messursment & based
vt e standond wncertointy maltiled by @

Eovernge foctr k=2 Which for o norml

of approvimately #3%. The staadand imeertainty
s b detemiived iy occordinge with the GLM
Burfuntion cif imemorEmenl

ol - G & the ixprneian of ancertmney in
meas

Certificate Nor. ¢ CL-004-65
MEASUNEMENT ITEM +Tap Losd! Orifice:
MANUFACTURER +Tisch Enviranengntad, nc.
MOOEL/TYPE $TE-GOISA
SERIAL NUMBER ]
10 NUMBER £ LIAE EFM D64/ 2560
CONDITION AS-RECOVED + Used ftom
CUSTOMER  Uiniteed Arsstyst and Engineering Cansultrt Coltd,
H1 56 Uidamuk 41, Sukhumvt fload, Bangchak,
Apnghrk 10260
RECENVED DATE +15 04 2022
MEASLNEMENT DATE + 28 Jus 2022
ISSLUE DATE ETRNELEH
ENVIRONMENTAL CONDITIONS:
Ambient toediticn in the laboratary are 7 follow:
Temperaturn 130430 <
Helathe Humidiy LS HRH
Atmsphens Pressite PR LG hFa
CALIRATION CONDITION:
Precomditionlng 24 hours at smbient conditions,
Measurement Conition £ The average values during mssuromunt are 26,7 °Cand 52.1 KK
TABLILATION OF RESULTS:
\ -
Callititad bin. ]\l f:‘\ﬂ

I el Brarmét Thiachalad
@ wavss fiteraporn Lertsamphol

TE AWGEINTEE OO0, L7n,

War Fasinga Boancharaen
Calibranon Dopartment Marager

NAC

JIMANATEE ASSOCIATES O0,LTD.

Page 1 of 2 Pages

MEASUREMENT RESULTS:

The Drifice gas How devicr sibrate i the Standard Rotse LI Meter [Riinks Meter), Th Humid ae wis uied @38
e n 1he systien, The Ataadaid eanitions aris 35°C (390, LHI aml 50 |m-qrarmnqmwmuur=|uru el STANCAT kiU IRApRCthnly.

Tlste 1 Thw pwnsten of © Standard exliliration data

THIS CERTIFICATE REPDRT MAY NOT BE IEFRODUCED EXCERT IN FULL UNLESS FERMISSION
1N WRITING FROM THE LABORATORY

NAC

JIRANATER ASSOCIATEY COL LT,

Eraretio Asainstes G108
E/14:13, 743536

Pt 171, A Wattrera, Himgiekyal
Rarigke 106007 halend]

Tl 12609680911

]

il arsleation @ a0 en com

Wl 182w riname o

cirvited coleotion Inbonmoey
ISONE ETORS 20T
WSC-FISETIS I7025
CALIFRATION H67

Finw measimrment labartary
Cmbration sevuees deportment

UORETTLPrUn

CERTIFICATE OF CALIBRATION

Page 10f 1 Pages

Caltbratian procedure:
e Orfice gus flow deuice was cailbvaién ogoinst

W used 0% o eoifbragion made Ve,

Tracwability:
This cavtificaty prvidas o rma\hhhv af The

atnmckary oo tn mMmum thc mlrmnrlmnl
apsten of s (517 thiough the VEL (Natiora!
Mecrofogy mstifite of Neltrlnds] vio Cemficare
mumber GR211801

Uncgreainty of Measuriment;
i reartor uneevtainny of messursment & based
vt e standond wncertointy maltiled by @

Eovernge foctr k=2 Which for o norml

of approvimately #3%. The staadand imeertainty
s b detemiived iy occordinge with the GLM
Burfuntion cif imemorEmenl

ol - G & the ixprneian of ancertmney in
meas

Certificate Nor. ¢ CL-004-65

MEASUNEMENT ITEM +Tap Losd! Orifice:

MANUFACTURER +Tisch Enviranengntad, nc.

MOOEL/TYPE $TE-GOISA

SERIAL NUMBER ]

10 NUMBER £ LIAE EFM D64/ 2560

CONDITION AS-RECOVED + Used ftom

CUSTOMER + United Arssiyss and Engineering Cansubtan Co. i,
H1 56 Uidamuk 41, Sukhumvt fload, Bangchak,
Apnghrk 10260

RECENVED DATE +15 04 2022

MEASLNEMENT DATE + 28 Jus 2022

1S5UE DATE ETRNELEH

ENVIRONMENTAL CONDITIONS:

Ambient toediticn in the laboratary are 7 follow:

Temperaturn 130130 <

Helathe Humidiy LS HRH

Atmsphens Pressite PR LG hFa

CALIRATION CONDITION:

Precomditionlng 24 hours at smbient conditions,

Measurement Conition £ The average values during mssuromunt are 26,7 °Cand 52.1 KK

TABLILATION OF RESULTS:

Caliiratad bip,

I el Brarmét Thiachalad
@ wavss fiteraporn Lertsamphol

TE AWGEINTEE OO0, L7n,

War. Fasinya Boancharaen
Calibranon Dopartment Marager

Flaw rats Presnom | Tomporature | Tempersiors | Ap meter | Ap Orifice standtar Flow {¢]
Platy [Fa) Taj [T} ¥
' fmin mmHg € © mmilg It i fimin
[ [ TE6 AR 24,580 FERE] 55,667 1705 T (=3
2 100 THATH 2a.m0 24280 fil.d63 1454 LESS 0918
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Covrelation confficient |r) 059887
Uncertainty [i=3j: oo mifmin
Tabslia 2: Tha results of @ acnual caliration data
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Slnpe (m): 1.28308
Intercep [M: -po1eey
Comelution toelicent (+) 0.00987
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Certificate of Calibration
Customer Certificate No t 23-AFM-204
Namy UNITED ANALYST AND ENGINEERING CONSULTANT COL LTI Beiuest Mo Reg-2023-1008

Aaldavsy 1 San Udomesuk 21, Sekhumyit Mo, Benpchuk, Prakmoug. Busghok 11264

Uit VUmder Catitwation Drtaily

Mesirernent Hewm Air Flow Muter

Manlactarer Kl

Masl Diclia Cxl DC S Model : «
Femal Mumbier 160 Sensor Sevisl Wusmber : -
in ALK EFAL T35

Logwion of Calihonion  LAB4 AIR VELOCTTY METER

Califeation Enyironment and Detalls

Temperiture 1Ce

Vmmictily 55 MRH = 20 %RH
Ammmetric Pressure 1013 bPa 4 10 by
Recenvad Daly 7 Seprember 212
Caulimation D 27 Sitembier 2008

Calhrativs Procedund L= house muthoild CF=AFM-01 hy Comparison techaigue wih Stndard Primany Fow Calibrasor

Beferencs Stanitanil Maded Soelal Nurber Traceble Due Callbestion
A Flanw Meor Cilllbwatize 3 Sramdand (i 1503101 o0y Sennlibyne 12 Jubv 2004
Adr Flow Muter Cillbriterr 3 High fow ELUTTRIITS ) Sennlidyne 12 iy 2034
Tempersire meter Gr CREO0ORT Urrhor 27 February 2024
Pressure meler CPGI4N AR 65 1 RE2 A 7 November 2028
Traceahility ¢

This Certifirnte is frcenile e 51 Uit ihrinigh Sessadyne A2LA Aceredifurinn o, J9ab i)
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INMOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT L LTI, HEAD ONFRCE

T MO0 13, STH SURTIRAKGHN 11 TAMBON RANG RAED,

AMPHOE BANC PHLESAMUT PRAKAN TROVINGE 10540 THAILAND I-TIE T,

TEL: (B6HFTEIG-3500-1 FAN: 16610-2116-7 1K)

Certifieate of Callbration

Customer Certilicate No ¢ 23-TPM-460
Mgme UNITED ANAL VST AND ENGINEERING Request No - Risq- 20231915
CONSULTANT 0O, LTD
Addres ESui Udomsak 41, Sukbunit Road, Bangeluk, Prikanong, Pagei 12
Banghok {260

Unit Under Calibration Detalls
Calshrntion Farameter = Temperniurn

Inssrumterst Naswe o Adr Flvw motor Ramge Calibration = 20 °C w M0°C
Munulsciirer 261 Type ol Sensie -~ KTD
Made] Belia Cul D] Senwor Dinmeter (omb : 3
Sexial Nimber T80 Calibration Position (mm) | 45
Resnlution wee Irirument Status © Used
1 Nuriber LAEEFM.1

< ation Environment and Delaib

Tempiriluse nC2IN0

Humidity T 53 %HRH |5 uRH

Recewed Dale 1 Seplermber 2025

Calilsrated Date I 27 Septembar 2023

Calibrafion Procedure ©  feliouse methond CP-TPM-01 by Compasison wilh Standind Thermuencter
Reference Stanard  © Digitul Thermomerer with Sensar, Munilfctures) GINGOAGINGO, Model: GT11 RTDID, SN:
DRGNS T, TD: 02-TPM Which weas calibruied bn 37 Febuary 2023, Calibration Cenifieals Mo, - QR23-

DAy
Traceabilicy This Cortificate is irmccable 1o S1 Unit through Quality Reborn Co.. Lid., NSC-ONSC Agcreditathon No,:

Unkibration U292

Mot
Thet reperted unveriiiny is based on seandand pncertinty mnltiplied by the Ceverage Factor #=2, providiag o leved of confidence

appramunely 45 4
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Result of Calibeation
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATHON ANI TESTIN s
1M PATTANAKARN ROAD SCIL 18, SLIANLUANG, SUANLUANC, BAMGKOK 10250 '\‘ﬁf

et
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 'ﬁ\'—/ A
RVICES

TEL. 0-271 7300024 FAX. 037195484 MECTEHHITALS
EALIBRATIGN B

Certificate of Calibration ”"""‘“";:‘:_jj i

Cort No.- 23P1857
Page; 2472

Besult of ealineation:: Without adistment Bange : 960 nPa ta 1030 WP

Funsipn- Apsalits Prossure Scalp Interval - 1 HPu | The Fifit Estimats §
Prssure

Appied Pressurm (hFa) 96027 | 97165 | B8Z5T | BO43Z | 1001.76 | 1010.97 | 1020.59 | 1030.52

LILC* ingieation (nPa) o600 | 700 | geco | ssoo | 10000 | oo | 10200 | 10800

Eiror {hPa) 2y | 1e8 | 2% | 43 | 478 | o7 | 098 | 052

Dacreasing Pressur

Appied Pressure (hPg) 105057 | 1021.07 | 1011 30 | 1001.63 | 992.36 | BEZ43 | 07177 | B60.50

LuC* inckication (MPa) 10300 | 10200 | 1010.0 | 10000 | 920.0 950.0 700 950.0

Evroe (P} <052 107 -1.30 -1.63 -2.38 -243 ST 050

Eguipmient : Anenbid Barometar
Mariafaelurin: Barkia This certificate ma.y ml.he reprodued other than in full,
except with the prior wrillen apprivel of the hesd of
Model 3 £ Gorparate Services 3. Enuipmant Calibmtion snd Testing Services.
Sarlal No.: e
1D Na.: UAE ANV, 15172550
Condition As-Received: Ussd llam
Recoived Data: 26 May 2023
Calibration Dato: 02 Juns 2023
Refarence! 2X05-0 WSS Submitted by:  Unitod Analyst snd Enginesring Conssliam Co.,Lid
Ambient Temperature: | 23 £ 2 | °C
Relative Huridity: (50 £ 150 % 81 Sui Udarrsuk 41, Suknumvit Road,
Bangchak, Phrakhancng, Bangkok 10260
Atmospheric Prossure: 1007 mbar
Procedute used: Th was Ly direct matned againsl Pressure Maasurng Instrurmanis
Slandard ascording o in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calbration of Pressure
Geuges, Editon 03/2014 * a8 A guidalines.
Condition of this result of calibration
1 Raference standarnds instrumants
Instrument Model Serial No, Certificate No, Due Date
1} Standara Baromeatar [wISAEHS 1422505040 MP-0094.23 03 May 2024

2This Instrurpent was: Instaliad in verical orientation and center of the dial was esed a3 the mlerence ke
AThes r=sull of cafrmbon was made on mguesied al thee point speciied by customer
4 This resull of aektiration instrument was in abaclule prasswre
5.Tnia |nstrumen! was =ed olREN 8ir 85 pressrs mocE.
B Tha cortificato = valid only 10 the lem calibrated on date and plsce of catibration,
7.Thia: Cerlificalion i traceasle to the Inernationzl System of Unt malntained theoughi-
-Maliona! inatiute of Matrology Thadand (NIMT)

Calibratod by | Suksan Khankasw Approved Signatory | 4 |’ P
Issue Date © 08 June 2023 | | Fhalines Prabpaipal

[ ] Sura Swwmniasr
Attapal Panurach

:
tenanslunugy
5 0316957
TEC ILOGY PROMOTION ASSOC O (THATLAND-JATAN) h\w\\‘:/‘/,‘}:
COHPORATE SERVICLS 3 EQUIPMENT CALIBRATION AND TESTING SERVICES ¥

it

S48 PATTANARARN ROAD 501 58, SUANLUANG, SUANLUARG. BANGROK 10150 % 7w
- g g

FPEL 0-271 7-30020 FAX, 0-2715- 434 MACTIRRTIE TS

CALBRATION 2300

R,

Certificate of Calibration DuctifaTe- N, - F2H100

Page: |of2
Equipment ¢ Oial Therma-Hygromatar
Manufacturer: Barigo This caificate may nict be tepreduced olber than in full,
oCEft with tha prioe written spproval of the nead of
Madal : . Comperats Services 3! Equiprent Callbration and Testing Services.
Serial No.:
10 Now: UAE EMAZ 114/2555

Condition As-Received: Lisad

Recaivod Date: 26 May 2025
Colibration Date: ) May 2023

10 06 Juna 2023
Reference: #05.0918WEE Submitted by:  Unitr<t Analys| and Engineering Gonsultant Co Lid

Amblent Temperature: | 2% £ 3 ) °C
B1 Soi Udomsiuk 21, Sukhumil Roed,

Redative Humidity: 180220 %
Bangehak, Phrakhanong,  Bangkok 10260
Procodure used: Calibreton wans uBing ir-houge CP-HZ accorming o compariaon
witth stanclard chillad mifror sensor for hurmidity Tuncgion ind & with Standard
proba fior function into humidity / temparetura chamber.

Condition of thi it fibratio
1. Reterence standards imsbrumeants

Instrumant Madsi Serial Mo, Certificate Mo, Due Date
1} Hym- M2 Dew Peint Maniler s112 2360195 20703 02 Aug 2023
2) Handhedd Tharmomaser With Sosar 153 290078 231305 15 Mar 2024

2.Tho cortificate is valid onfy 1o the flom calibvaied on date and place of calibration

3.This Cestification = lracoudle to the Informational Systern of Unil maintainesd thnough:-
Natlonal Instiute of Standards and Technology {NIST), The United States of Amarica
“Technalogy Promotion Association (Tralland-dapan), NSC-ONSC Accredited No. Calibration 0008

A

Calibrated by :  Somahai Durrwor Approvod Blicar
[..'rj Chakril Wasuwan|us

Issus Date : GF Juna 2023

[ 1 Porminippes Tameyskl
| 1Wiparn Tardiyaeati

enaslunugy
B 0316275

The uncartainty of mensurement was £ 030 hPa
* UG = Linil Undar Calioration

Tho reparied uncertainly of measuremenl was basad on 8 etandsd unoerlainty mulipied
by a covarage faclor & = 2. pravidmg & levet of confidence of apprommalely 85 %.

-alio-
Attepal .
tenaslumunu
a 1165501
Cart. No.: 23H1201
Page. 2 ol 2
Result of Caiibration:- Hafore Adjustment
Function: Humidity Measuremant
Referonce Standard uuc* Uncertainty
Tomperature  Humidity Reading Error of Measurement
{"C) RRH) BR.H.) (BRH) #WRH)
250 40,1 56 14.9 16
260 60,0 66 B0 g
2450 #0.0 T 2.0 1.8
Result of Calibration:- Alter Adjustmant
Function: Humidity Measurement
Referance Standard uuct Uncerainty
Temperature Humid ity Reading Error of Measuremaont
"c) (%RH.) (BRH) (BRH) (£%RH.)
250 401 48 55 16
250 B0.0 0 0.0 7
250 Boo 72 B0 18
Result of Calibration:- Without Adjusiman
Function: Tamperature Messureament
Standard uuc* Uneertainty
Temperature Reading Error of Measurament
rch el "G} (G}
18.987 00 a9a n0rz
30016 30.0 0016 T
38844 8.0 -0.844 02

UG™ | Unil Under Calibration
The reported uncartsinty of measurement was base on standard uncerainty mulfiplied
by e factor k = 2.00, lved A y 95%.
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?\ = United Analyst and Engineering Consultant Co., Ltd.
L—1/ 1\ 1 350l Udomsuk 41, Road, Bangchak, F . Banghok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsutant.com

A = United Analyst and Engineering Consultant Co., Ltd.
L—=—1/"_ % 1 3 50iUdomsuk 41, Sukhumvit Aicad, Bangchak, Phrakhanong, Bangkok 10260
= s Tel 0 2763 2828 Fax 0 2763 2800 www.

EE

com E-mail: Loom

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 1,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (NO2, Model : 42C Equipment : Gas Analyzer (NO2, Model : 42C
Manufacturer :  Thermo Environmental Instruments  Serial Number : 42C- 67174-356 L er:  Thermo E Instruments  Serial Number : 42C-78933-390
s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) ‘"a"’?:;:;s"'ay Difference Error | Percent Error |  [% Error ] Reference Value (ppb) A"""?:;b";s'"“ Difference Error | Percent Error|  [% Error |
Level 1 Zero .0 .5 .50 .50 .51 Level 1 Zero .0 7 .7/ .7 .70
Level 2 20.00% 1 100.7 .70 .7/ .7 Level 2 20.00% 1 .9 .9 .8 .89
Level 3 40.00% 2 2 .50 2! 2! Level 3 40.00% 2 .8 .8 4 .40
Level 4 60.00% 3 3 .90 .3 Level 4 300. .7 .7 2. .23
Level 5 80.00% 400. 4 .00 .0 Level 5 400. 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (% Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I 450 int Gas Test Chart
— 400 460:0- —~ 400 4
3 5
g 30 S 350
F 300 g 300
& 250 & 25
S 20 05 S 200
s 150 g 150
= s
£ 100 £ 100 69
50 50
0 H 0 -
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
- Calculate by Approve by Calculate by Approve by
Page 101 1 ;enms‘lumunu Page 10l 1 wnms‘lumuau
United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Road, Bangchak, F . Bangkok 10280 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail use@uasconsuRant.com Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: Lcom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023 Test Date : Nov 1,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : 1182920005 Manufacturer :  Thermo Scientific Serial Number : 1182920006
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70 Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89 Level 2 20.00% 100.0 101.1 110 1.09 1.09
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49
:Acceptable Limit + 5% :Acceptable Limit + 5%
oint Gas Test Chart Multi-Point Gas Test Chartl
450 450
= 400 46 = 400 46
5 5
g 0 g 0
F 30 T 300
g 250 g 250
5 200 0 = 200
R 2 0
= =
£ 100 £ 100 ot
50 50
0 4= 0 45
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Approve by Calculate by Approve by
Page 1ol wonanslueuny Page 1o enaslaAuAN




?\ = United Analyst and Engineering Consultant Co., Ltd. S = United Analyst and Engineering Consultant Co., Ltd.
L—1/— %1 350l Udomsuk 41, Road, Bangchak, . Banghkoi 10260 L= 1/ % "1 3 SoiUdomsuk 41, Sukhumvit Acad, Bangchak, Phrakhanong, Bangkok 10260
Tel, 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsuftant.com P> Sarms s Tel, 0 2763 2628 Fax 0 2763 2800 www com E-mail com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023 Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO, Model : 43i Equipment : Gas Analyzer (SO, Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920015 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920016
s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : _Jun24,2024
Multi-point gas test data Multi-point gas test data
— Analyzer Display | .
Reference Value (ppb) Analyt:’bb;splay Difference Error | Percent Error [% Error ] Reference Value (pph) (ppb) Difference Error | Percent Error [% Error ]
vl T Jzero 0 7 X M M Level 1 |zero 0.0 0.7 0.70 0.70 0.70
Tovel 2 120.00% 7000 1006 X X 6 Level 2 [20.00% 100.0 100.9 0.90 0.89 0.89
Tovel 3 ]40.00% 200.0 2009 o X X Level 3 [40.00% 200.0 2008 0.80 0.40 0.40
Lovel 4 160.00% 300.0 3008 8 %] %] Level 4 [60.00% 300.0 3007 0.70 023 023
Level 5 [80.00% 200.0 200.0 0.00 0.00 0.00 Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl 450 Multi-Point Gas Test Chartl
_ a0 4006 g 0 *
B & 30
F 300 3668 g 300
g g o
_‘g 250 2 2243
S 200 P
= 150 Y
£ 7 £ 100
50 50
0 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (pph) Reference value (ppb)
Calculate by Approve by Calculate by Approve by
Page 101 1 ;enms‘lumunu Page 10l 1 wnms‘lumuau
United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Road, Bangchak, F . Bangkok 10280 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uaeconsutant.com Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail: Loom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023 Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1180540065 Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387066
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70 Level 1 | Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89 Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 200.5 .5 2! .25 Level 3 40.00% 200. 200.9 .9\ .4 .45
Level 4 60.00% 300. 300.7 .7/ 2! .23 Level 4 60.00% 300. 300.7 .7/ 2. .23
Level 5 80.00% 400, 400.0 .0 .00 .00 Level 5 80.00% 400. 400.0 .0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%. .41 Remark : Measuring Range 500.0 ppb Average Difference (%. .38
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl 450 Multi-Point Gas Test Chartl
— 400 4 — 400 4
5 5
g 30 g 30
F 300 7 F 300 7
£ 20 & 20
5 5
T 200 s 200
g 150 _ﬁ 150
&) &)
g 10 766 & 10 f
50 50
0 2 0 z
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Approve by Calculate by Approve by
Q3o NOX.. /... 2023, wO3eenef o NOV.../.... 2023 w03 NOV.. /... 2023,
Page 1ol wonanslueuny Page 1o enaslaAuAN



3 Airgas Spockaley
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3 £ 1sited Dene {ATAS

TDurham, KC 27713
Akt am

ali i Certificate
CERTIFICATE OF ANALYSIS Calibration Certifi
Grade of Product: EPA Protoeol

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1 ™ 1 = :
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G i b L et
PEVP Mumoet: BzEng* Walve Chutlel: 560
Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221
Explralion Dal Jun 1, 2024
e pedamed n AwnTe wath "EFA Ion fasay Eareaa Sl 20127 adnTen] ERA,
. 11 he As5ay ER Gl Imjer, Snpishcol Velhedn oy o) A= has 3ot il e S
anGeral Ty & Sl i w3 coafeanse el 5% Thees fian Al z3renl'BRenE 2k nn A

IMGLILES woich alfd lim wsn o Ih s o3l Eralen
[T

e

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abowe. This concludes tha test report.

W [ACCREDITED]

CERT 3gaz.é

1
Apﬁrweu fc;r Release - lena'}s n@uq&h

THAT METEOROLOGICAL DEPARTMWE

4353 Sukbumvit, n, Bangliok 10260 Tel, 081-4

A04,0-2300-0469

The Result of Calibration

Standord (00K GAL ) |43 TESTED ANEMOMETER

Ulviisonse Anvaomeber | Pre Vasumm] Velooti Velagity Correstin

Fosst Sacthin

il Mictearmopehedl Instrdadnty |

tenanslumaunu

bl
tanuf t ARLETITEG
Componert Requosted Actil Protogol  Tolal Relatlva Agsay
Conzentration Loneantration Ungartainby Dakrs
O S5.LD A IOXTETS ] V1% AT Traraatie TSz, T
NI“HIZ J3i0E 45T AR 45,4 PERY @1 -1 1.4% MIST Tracealls UCASENRE, QB2 2| o
£JLFUR DI A5 25 14.50 PPRA &1 --1.0% N 5T Traceanly DG1Z0R1, 0521 Z021
CARDDH AMOHORIZE ] EB4.9 PFM GE - 0.7 WAT Traeable FRH4E2
NIMROGEN Bxare
CALIBRATION STANDARDS
Typa Lot (D Cylider Mo Soncedtration Unceclaity  Expiratian Data W ar 2050
TR ZDIGIIEE TETIRARE 1952 FRR NITRIG GRDERTRDGIN ERETY Tl 07, 292A
PR# ‘7RG LESS1ZS .91 PPK HTROGIN DIDHIMFIAIR 2% Fah 2. 2020 Ui Iy 4 ; L
SME LLOEFRTH AL E] a0t 4,243 PP MITROGEN DIOM ICITROGFR =21 Fao -8, 202} e
NTRM  1Ean0ed CLATTT 4E.02 HPK S14_FUR CICKEIENIBOCEN L% un 17 2022 I domatic AL =l L
HERM 14030118 43277 350 9 FPM CARBON MANSKIDEMITRGEEN  +i) €4 e 15, 2125 "
SN, PRY a1 RDM ncind ol ravz 13 Ihe GHIE ubeddin o 8553 an nol gl of ll anoy o e
ANATYTICAL EQUIPMENY i
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
e TR un K 20T
Heafe: 5700 FROSE" 333 NG IR n 3 £ " R
Mewin: 5700 AFRIZT 33 NCE FTIR: Hun 03, 212
Hecias 3700 ArFuBd¥s5 502 IR, dun 03, 203 : = I

" Engir Sub-Standad Insiryment o

wnenslunun
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THA!I METFOROLOGICAL DEPARTMENT

4353 Subbumvit, Bangea, Baogkok 10260 Tel, 05 [-454-2804,0-2399-0469

The Result of Calibration

Certification No, 09924

22 February, 2024 Page i 4 of §
Stundard Burometer Tarted Baromater Comaction
Prazsurs Pregaurg mmHg
758.19 rsa g
75801 rEa o
758,84 a8 -0,96
THE.18 750 848
TER.28 <] nze
.25 TaH 038
THA.E5 TED 0.35
TER.TT 760 0.23
ThAd T80 020
TEO.ER {231 42
T61.80 (1 B
T62.08 i 008
T61.86 e -0.0e
781.83 783 017
15860 758 0.68
188.81 759 ]
TERAY Tae (AR
TEGLAT 760 033
TER8 Te0 0.0
708 TED 018
Avaraga

Calibruted by : W

M Watchaugol Subwag

Mechanical Engineer

INNOVATIVEL INSTRUMENT CALIBRATION LA
ENMUVATIVE BRSTIVMENT (0. LT HEAD OFFICE

LW I L1, ARARIII |1 TARETNE ARG AT

AMFHOE HANG FHLESAMUT HEAKAN PROVINCE 1050 THANANE %ﬁ_ il i
FILD I8 211055601 FAR: 1002116731 b T il
Page ol
Certificate of Calibration
Customer
Nume : UNITED ANALYST AND ENGINEERING Certificate No @ 2Z:-ACT-108
CONSULTANT CO.LTD, Request No & Req-2023-1406
Addres * Bl Soi Udomsisk 41, Sukhumvit Road, Bungchok,
Prakanong, Hangkok 10260

Unit Under Calibration Details

Measurement iterm : Acaustic Calibrator Cluss : I

Mamafactrer . 01dB Ranpgo © 94 dB 7 1000 He

Model s CAL3] lostruenent Sttus - Lived

Serial Number - 2795

(4] : UAE EFM.113/23560

Calibration Environment and Detsils

Tempenaturz (23£2°C)

Hummidity £ {50 & 20 %RH )

Barometrc Pressure < (1013 =100 hPa )

Hecewved Dite 7 26 June 2023

Calibration Dute £ 27 June 2023

Location of Calibrtion < LAB | Acoustic

Calibration Procedure  © In-howse method CT-ACT-02 based on [EC 6{1942:2017 Efectroacoustics - Sound calibrators

Reference Stundord Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A =0 EEI 31 May 2024
THD Multimeter 015 1047765 NIMT 31 Janunry 2024

§ nutsonal standard, and 1o the

‘Traceshility This eertil sbitlity of (0]

realization of the intermational System of Units (SI1)
Note
The reported uncenainty is based on standard uncertainty multiplied by the Covernge Factor k=2, providing 4 lovel of

confidence approx|mately 95 %,

Culihrated By : 2
Mr. Noppadon  Luangart
Service Calibration Engineer

Mr. Pucit Mothavom

Calibration Engineer Supervisor
Issue Duate : 27 June 2023

IR, il

~dengnslimauny

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok (0260 Tel 081-454-2804,0-2399-)469

The Result of Calibration

Certification No, (9424

22 February, 2024 Page : 5ol 5
Stansard Tempearalure Sensor Reading
Temp. Raisfing Correction
e ‘c ‘c
462 45 o2
o3 5 &
158 L 032

Calibrated by.: l.b"

br. Wintcharupe! Subwat

Mechamioul Engineer

INNOVATIVE INSTHURMTENT CALIHRATION LAR

IMHOVATIVE IS TILUSENT

T, AL CFFICE

TN MK 13, SO0 SENTENAKCIN 11 TAMERON BANU KABR 881 Naras e G

ARDHECHE BAN FHE T SANILT PILAKAN PROVIRCT 10540 THAILASND EmEDITED
— ——

TEL: UHE20 TSRO0 | FAK U621 167140 AL Lo LAsa

Fap 3ol

Certificate No : 23-ACT-1(0
Request N ¢ Reg-2023-1406

Sound pressure level Calibration Resulis : Without Adjustment
Calibratlon Range Without (dB) Aclj () Uncertainty | Acceptunce Hmit
(dB) Measured Error Meusured Errar (£dB) | Class 1 (% 8B)

94.dB / 1000 Hz 84,11 1l = - [LHES 028

Frequency of Sound pressure level

Calibration Range Without Adjustment A 1 ¥ limit
(Hz) Measored (Ha) | Error (%) | Messored (Hz) | Error (%) (%) Clags 1 £ %)

B4 dB /10 He 104000 .00 = - [1XH] 0

Tatal Harmonke Blstortion plus Noise of Sound pressure level (THDHN %)

Calibration Range Without Adjustment Adjustment Uncertalnty | Acceptunce Hmit
(Hz) Measured (%) Measured (%) {4 %) Class 1 { £ %)
9448/ 1000 Ha nos = LR 15
Note :

+ Arcepany T was [EOME2201T Claws |
The califmen nestis cuclude s calibrmor presue comeaion
= The calilaisn by exeliafe the il hiine i

End of Calibration

= 5 isndslenuny



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

457-451/1 Sirinthorn Rd gpludd Bangkok 1 IJTDDTHMLAND NSC-TII-TIS 17025
Tel0-2435-9800 Fax0-2433-1679 e-mailcalc Ithipharm.com hitp:// hiphosm.com
Cert. No. : ACL23199
Pages 1 loff

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Maodel ¢ NL-62 / Microphane UC-59L / Preamplifier NH-26

Serial No.: 00130355 /(2734 / 00389

1D No.: UAEEMAZ, 1022556

Condition As Found : GOOn

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
§1 80T UDOMSUEK 41, SUKHUMVIT ROAD,
BANGUHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND,

Location

Ambient Temperature : (230 £3) @

Pressure : 100 £3) kPy

Relative Humidity : {5040 £20) %

Received Date : 21 JUNE 2023

Calibvration Date : 26-27 JUNE 2023

Date of 1ssue : 28 JUNE 2023

Calibrated by : Nathakorn Pisutpaisan
.makui Petchurai
This certifi is ts5ued n h with the requn of 1SOVIEC 17025 standard, my mot be reproduced

other than in full, except with the prior written approval of the head of Calibration Labomtory.

enaslunugy

CQF-TS 1 2-04-04-02066:4

SITHIPORN SITHIPORN ASSOCIATES CO,LTI.
ER CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23199

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN

Issociates

Continuation of Calibration Certificate

Cert. No. : ACL23199

Calibration Procedure ; CP-AC-01

Calibration Method :

Job Ne.  : VOG6AC0067

Pages i

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SEM),
The SEM had tests 1o Acoustical and Flectrical signal tests of frequency welghting with Anechoic chamber and Reference

Standard Instruments,

ol

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

Condition of this result of calibration :
1. Reference Stundand [nstruments

Instrament Model
Waveform CGenerator 332104
Waveform Generator 335118
Digital Multimeter EELTHTN
Digital Multimeter 3M61A
Dgital Multineter 344an1A
Programmuble Attenustor MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-4ZKAL

Serial No,
MY48017076
MY32302742
MY33220104
MYSI220076
MY 0024273

62100014

2977900

34560405

EF-0009-23
EF-0010-23
EEL.BP 3041266
EEL.BP 2941266
EEL.BP 3110266
EF-0011-23
AA-1001-23
AAI02:23

(07-FEB-24

13-FEB-24
14-FEB-24
OE-FEB-24
14-FEB-24
14-FER-24

2. This result of calibration was found scetrate as shown on date and place of calibration for this calibrated item only.

lai:

3. This certi is ble to the i i
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of

1 system of unit

anid Teshnalogical RaEs

onNans UfjU
OFTSL204-04-0120664
7 AT
S IT HIPORN, SITHIPORN ASSOCIATES CO.,LTD.
el CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23199
Jdob No. : VOSATHIGT
Pages : 4of8
Result of culibration
1. Absolute sensitivity
Reference Measured Acceptance
Avoustic Signal Value Devintion Lirmit
(dB ) (dB) (dB) (dn)
93.9 (93.98) 94.0 0.0 =03
2. Self-generated noise
2.1 Normal test
Measured Vilue
(dB )
15.4

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

Frequency Measured value
Weighting (dB )
A - weight 110
© - weight 157
Flat 4.8

Job No.  + VOG6ACIIET
Poges @ JofR
Summary of Measurement Result ;.
Unee R perinitted
Parameter Pass [ Fall uncertainty of
(dB)
measurement (dB)
1. Absclute sensitivity v - 0.2 NiA
2. Seif-gencrated noise ¥ 04 NiA
3. Acoustical signal tests of freqy |ghting:
125 Il v - 03 6
1000 Hz v 0.3 0.6
8001 Hz v 0.3 0.7
4. Electricyl signal tests of frequency weightings
For 10 He to 4 kHz v 0.3 06
For = 4 kHz to 10 kHz, v 0.3 0.7
For > 10 kHz to 20 kHz v - 03 1.0
5. Frequency and fime weightings al 1 kHe o - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v 0.2 04
8. Level linearity including the level range control v - 0.2 0.3
9, Tone burst response v L2 0.3
10, Peak € sound level v 0.2 .35
11, Overload indi v - 0.2 0.25
12. High level stability v 3 0.1 0.1

Note : Pass/Fail evaluation for each parameter,
Timit and the Mo

will be considered together from the permitted uncertainty of measuretnent.

QF-TS12-04-0 0200664

)= .

LenNMIRIAIUAN

3 Acoustical signal tests of requency weightingy
Meter free-field acoustic response a1 a level of £4 dB

Frequency Devintion from various frequency weighting response surve (dit)
(He) Z Acceptance
Flat Cr A-wei
i I S Limiis
125 ol 0.1 L] + 1.0
11061 «(,1 -1, 1 0.1 +0.7
8000 0.7 .6 0.6 +1.5,-25

QF-TS12-04-04-0200044

LBNHITRIMIUAN

b

A



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
o 'ALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings
Weighting netwurk response with relative t | kb,

Cert. No. : ACL2319%
Joh No.  : VORGACHDET
Pages : 508

Frequency Dievintion from various frequency welghting response eurve (dB)

[ Ha) B 3] Acceplance
Flay C-weight A-weight e
63 1.1 0.0 0.0 | +1.0
125 (L0 L8] 0.1 1.0
250 0.0 (.0 0.0 £10
500 4 0.1 0.0 £1.0
1000 0o 1 04 +1.0
2000 0,0 0.0 0.0 «10
4000 0.0 Xt 0.0 =10

RO (.0 1.1 0.1 + 1.5~ 29

16000 0.0 =12 -1.2 + 2.5, 1640

5. Frequency nnd time weightings at 1 kHz
5.1 Frequency weightings ai | klix

Anficiputed | Measured Deviated | Aeceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dn) (dB}
A - weight 44,0 94,0 00 +0.2
- weight 4.0 94,0 00 02
Flat S4.0 4.0 ) £ 02
.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Ageeptines
Frequency Value Valoe Value Limits
Weighting (dB ) (dB) (dB ) {dB)
Fast 940 94,0 (.0 4101
Slow 4.0 94.0 0.0 £4.1
Ley G40 94,00 [ (L1
6. Long - term stability
SLM Display | SEM Display | Deviated Acceoptanee
Frequency ol nitial wl final Value Limits
Weightitg {dH ) (B ) (dB ) {dR )
A - weight 94.0 9.1 1 411
'
_ enasluAugy
QF-TSL2-04-04-020664

s .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

1ssoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert. No. : ACL23199
Job No,  : VOGEACHGT

Pages @ TofB
B, Level linearity including the level runge control
Anticipated Measured Deviated Acceptmce
Range Value Valie Value Limits
(dB ) (dB ) (i) (B )
Auto 94,0 4.0 0.0 EXIE
9, Tone hurst response
Time Tone burst Anticipated | Measured | Dlovisted | Acceptance
duration, Th Cycle Value Value Value Limits-
Weighting {ms) (dB) (dB) [dn) (din)
025 ! 1080 nre 0.1 10430
Fast 2 8 17.0 1170 0 10515
200 00 134.0 1340 0.0 0.5
2 5 1080 18,0 [ 1.0 ;-3.0
i 200 EOD 127.6 1274 0.0 +0.5
025 1 99,00 [ 0.2 1.0;-3.0
SEL 2 & 1080 108.0 i 10;-15
200 00 128.0 1280 0.0 0.5
10, Peak € sound level
Number of cyele Anticiputed | Measured Devialed | Acceptance
in Valne | Valie, Lopenk|  Value Limits
test sigaal (dB ) (d8) (4B ) (4B )
Continuous 133.0 1330 00 2.0
One 136.4 135.7 0.7 =201
Number of eyele Anticipated Mensured Deviated Adceplance
m Valuc Value Value Limits
et signul (dB ) (am) (dB) (dB)
Continuons 133.0 133.0 0 =10
Positive hulf cycle 1354 1352 0.2 1.0
Negative half cyele 1354 135.1 -3 £1.0
'
enaslunugy

QF-TS12-04-{4-{20664

8l

Cert. No. : ACL23199
Joh Mo, : VOGBACHIET

Pages  : Goff
7. Levol lnearity on the reference fevel range
Anticipated |  Measured Deviated Avcoeplance
Value Value Value Limits
(i) (dB ) (dB) (B )
1370 1371 0.1 0.8
136.0 136.1 0.1 18
1350 13,1 01 08
1340 134.1 (.1 4.8
133.0 133.1 M1 1.8
13240 132.1 (1 .8
1310 131.1 111 0.8
129.0 129.1 1.1 .8
124,00 124.0 0.0 1.8
1190 18,0 0.0 4.8
L1440 114.0 10 1.8
LA 1080 0.0 1.8
104,40 104.0 0.0 .8
249.0 G490 10 LB
94,00 94.0 0,0 =08
.00 29.0 {10 .8
B0 840 1.1} (.8
79,1 79.0 0.0 <08
7440 740 1.0 =08
(] 690 .0 L8
4.0 6.0 0.0 #E
59,0 55,0 0.0 0.
S4.00 339 .1 L8
490 49.0 0.0 0.8
440 440 0.0 0.8
39.0 389 0.1 +.E
340 339 0.1 0,8
30.0 299 01 +0.8
2940 289 0.1 0.8
280 284 0.0 0.8
27.0 269 0 +).8
26.0 259 0.1 0.8
250 250 0.0 40,8

eN#TRIMIUAN

OF-TS 1 2-40M-04-020004

S I THIPOQRN; SITHIPORN ASSOCIATES CO.,LTD.
ey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23199
Joh No. @ VOBGACDNGT
Pages : Bol¥

11, Overload indication

Measured value ( dB ) Deviated Acceptance
Pusitive Megutive Value Limits
one-half cyele | one-half cycle (di) (dB)
895 9.6 0.1 &1.5
12, High level stability
SIM Display | SLM Display Dievinted Agceptanece
Frequency it mitinl at finml Value Limits
Weighting (dB) {dB} (4R} (dB)
A - weight 137.0 1370 (L0 Hh1

The reporsed uneenmingy is bused on o standard uncertainty multiplied by coverage fagtor & =2

Lol Aotk m "

or any value 3 F

15 a lovel of ©

of i G55

End of Calibration Certificate

enaslumuny

Fr it

QF-TS12-04-04-0120664



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoe Incistrial Estate, Soi B, Suldwrnvit Ao km 37

m Phisik S, Musang Samut Prakan, Samvw Prakan 10240 RN
Tel: +66 2709 4860 Fic 166 2329 D517

Cartificate No.: CP20230290EA
Operation Mo.: CP2023070044

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RICIH

Model/ Type: ML-62 (Meter), UC-591 iMierophariel, NH-26 (Preamplifier)

Serlal Mo 00130356 (Meter), 01891 (Micrephane), 00951 (Prearmplifier) I

1D Mo.: UAEEMAZ 1032556 I
| Customer: United Analyst and Engineering Consultant Co.Lkd

Address: 81 Sol Udarmsik 41, Sukhumvic Boad, Bangchak
Phrakhanong, Bangkok 10260

Received Date; 24 july 2023
Calibrated Date: 3 -4 August 2023
Issued Dats: T August 2023

Calibrated by: Is: Juntaparn Kunhakem

Approved by E ‘;‘

{ Mr. Sittichal Swaksurtyawong )
Group Marager

Thi rapart was prapared shcironlcally Lsing spilcetile secienls skjosturs, Privling or copy af fils an considersd == a copy of fhe documant,

The reparted unceranty of measurermet was based o standard uncertairsy multialied by a coverage facior (4 )
providing & besel af confidence of approsmately 95% This cenificate may not be reproduced ether than In full except

with the priar wiitten approval of the Flectical and Electronics Institute, Foundatian far ntugtrial

Fage L of & —
enasluRIuAl

ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20ZI0Z90EA
Calibration Report
Function : 2, Self-generated Nolse
2.1 Microphone Installad
Meazured value
{d8)
163

2.2 Microphone replaced by the electrical input signal device

Frequency Measured valus
Waighting (B
Frvizighting 113
C-waighting 185
Z-waichting 251

Function ; 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-fleld acoustic response at & level of 88 dB.
Deviation from various Frequency Weighting Response Curve

Ry T-Weighting AWerghting ZWelghting Rcceptance Umits
) (48) (B} (8) {d8)
125 o 0.1 [E1] +1.0
1000 01 01 01 +0.7
5000 L] 0z IE] TTh A5

Function : 4. Electrical signal tests of frequency welghtings
Weighting nelwork response with relative to § KHe

Fraciieficy Deviation from varlous Frequency Weighting Curve
C-Weighting AW eighting 2 Weighting Acceptance limits
{Hz) (dB) (B} {dB) {dB}
k] =02 -0.1 i) =1.0
125 [T .1 00 +1.0
250 0.0 -0.1 0.1 =10
500 0o 0.4 o +1.0
1000 oo 04 on +0.7
2000 0.1 04 o +1.0
4000 0.0 00 0.0 x1.0
2000 0.1 040 i | +15 -25
LA000 -1.8 1.4 0.0 +2.5; -16.0
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
bt oot

Certiflcate Mo CP20231290FA
Calibration Report

Eguipment: Sound Level Meter

Manufacturer: el

Modal/ Type: ML-62 (Meter), UC-59L (Microphanel, NH-26 {Preamplifisr)
Serial No- 00130356 (Meter), 01891 (Microphone), 00951 (Preamplifier)
10 Mo LIAE EMAZ 10372556

Armbient Temparature: (25 +2)%C

Relative Humidity: (50 +15)%

Pressire: {1013 4 1.5)kPFa

Muthod of Callbration -
|EC 61672-230135

Candition of this result of calibration
1. Reference standards instrument =
Instrument Model Serlal Ho, Cert. Mo, Due Date
T[Etardard micraphone q180 Z7RTAT0 AA-1026-22 & Novermber 2023
2)|Arbitrary Funchion Generator AFGEOZL COTO053 CRAGZID0A0E 26 June 2024
3)|Programmable Attenuatar PAS 2755 EF-04134-22 30 October 2023
a)|6.5 Digit precision multmetsr BRLAA Yutime CE202202 2384 14 Novemnher 2023
%) [Fressure humidity and - o CLI-F220078 701 March 2028
Termperature Transmitter SHa s CO20I301D6EA 23 July 2020
al|Pressure humidity and = o CL1-P230032 4 April 2024
PT A0
Temperature Transmitter v FRAA000% CDZ0Z3C19TEA 23 July 2029
= = CHI0230038EA 19 February 2024
T|Perf: = o A LB MY5E5 10
T|Perfarmance Audio Analyzer JBIOAR 6510003 KD O080ER 8 Septernber 2024

2. This result of callbration was found accuate as shown on date and place of calibration only.
3. This cestification Is traceabile to the internatianal system of unit maintained at =

Reference stamtands instrument o Azoushe fumction

- National Institute of Metrolegy (Thaitand}

Reference standards instrument for Electrical function

- National Institute of Metrology (Thaltand)

- Electrical and Electronics Institute; NSC Accredited Calieation No.0119

Result of Calibration:-
Function = 1. Indicafion at the calibration check frequancy
Reference Measured valus Draviation Acceptance limits
Acoustic Signal (da) (day (dB) {d&)
6.0 34.0 00 +0.7

Mote : Absplute sensithity wad established by the use of the Sound Callbratar RION Type NC-7d S/N @ 34615278,

Page 204 mnms‘himuqu

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
il

Certificate Mo CP20230290FA

Calibration Report
Functlon : 5. Frequency and time walghting at 1 kHz
5.1 Frequency welghting at 1 kHz

Frequency Measurad valus Daviated value Acceptance limits
Weighting (L (dB) (de)
C-welghting 94.0 0.0 0.2
Aoweigniing o4.0 (K] 02
Fwaighting ] [l =02

5.2 Time weighting at 1 kHz

Timsa Measured value Deviated value Mceeptance limits
Weighting (dB) (dB) {dB)

Fast 894.0 [+51] 0.1

Slowe GG ol 0.1

Laeg W0 oo a0l

Function : 6. Long-Term Stability

Long-term stability over 30 minutes, with steady 1 kHz signal at reference level,
Time Perlad to Reference Record SPL at
Apply Slgnat SPL Concluslon of Time Desibwoive.e sl ]
{min} {dB) Feriod (dB) (dB) (dg)
30 94.0 [a.0 04 20,1
Functlon : 7. Level Linearity on the reference level range
7.1 Level Linearity en the reference level range, Upper
Anticipated Measured value Deviated valus Acceptance Umits
Value (dB) dm) {dg) (dE}
500 .0 0.0 +08
830 9.0 14 108
104.0 104.0 0.0 +0.8
109.0 1094 0.0 +01.3
1140 1140 1] +08
1190 119.0 o0 4.8
1200 1240 0.0 +0.8
129.0 1290 00 0.8
130.0 1300 (] +0.8
1310 1310 0.0 0.5
1320 1320 [T +0.8
1330 1330 an +0.8
1349.0 134.0 A0 +0.8
13540 1350 0.0 18
1340 1260 00 0.5
1370 1370 a0 08

Pa4 0rt enanslumuny



ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Pl

Certificate Nou CPINZINZRCEA Certlficate No.: CP20230290EA
Calibration Repart Calibration Report
7.2 Level Linearity on the reference level rarigs, Lower Function : 10. Overload indication
Anticipated Weasured valus Deviated value Acceptance Umits WMeasured value (dB)
Valus (dB) (ciB) (df) (o8) Powtve Negative Deviatad valye Aceptanca Umits
i 94.0 00 +0B one-half cycle one-half cycle (dB) {dBy
B0 25.0 oo +0.8 1264 1335 0.1 +15
a0 aa.0 0.0 0.8
.0 79.0 0.0 +0.0 Function | 11, High-Level Stability
T T [ 0.8 High-level stability over § minutes, with steady 1 kHz signal, 1 dB below uppsr boundary.
B9 594 0.0 £0.8 Time Peried to Record SPL at " "
FAD (L] 00 =08 Apply Signal Feferedice SAL Canelsion of Tiria | roRtec value fiesApranos Uit
59.0 590 0.0 +0.8 min) (dB) Period (d8) {df) {dB)
54.0 5.0 0.0 0.8 3 129.0 1290 00 0.1
150 45.0 [ £0,8
4.0 ang 00 =0.8 Untertainty of measurement
39.0 35.0 00 +{.8 Urigestaiit Maxirmurm-permitied  uncertainty
520 350 B 08 Function 4 of measuremen
290 289 <01 0.8 (8] (i)
Ll inelieatian at the callbratlan check frequency .30 ot applicable
Function ; 8. Tone burst response 21 Self-generated Nalse .10 Not applicable
Time Tane burst Moasured Deviated Acceptance Umits 3) Acoustical signal tests of freguency welghtings 030 0.60 [L0Hz to dkHz)
Weighting duration, Th {ms) value (dB} walue (dB) (dB) - Free-figld sound pressure response level | Q.70 (=AkHz to 10kHE
200 1260 0.0 ] Elactrical signal tests of Frequency weighlings 0.20 0.20
Fast Fl 1070 [ 51 Frequency and tme waighting &1 1 kHz .50 020
0.25 959 O 6) L.ong-Term Stability .10 0.10
5 200 1156 a0 T Leved Linearity on the reference ievel rangs 0.3 030
pkid Fl 1600 0.0 Tane hurs| response 0.20 030
200 120.0 0 9] Feak C sound Levet 0.2 .33
LAE - 1600 g 10} Overioad Indication 020 025
0.25 90.3 01 |51} High-Lavel Stability 0.10 (L0
Function : 8. Peak C sound level Rurrrks; 1. The acceptancs Umit is for the devisted value,
Number of cycles Anticipated Measured value Daviated value Acceptance limits 2 Accaptance limits was [ECA18T2-4:2013 Class 1
In test signal Value (dB) [ {dB) (B} 3, The coversge factar k = 200
Complate o) e
yele 1254 1352 0z +2.0 - - End of Report ==
i 1204 1240 a8 £10
half cyele
Megstive T - 4
akf cytle 12a.4 1260 0. +10
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE @ FOEtl:IrEqCDAl RTI%\':. ;gA)IN&ECWSlmmill:!I_CSEI\Ilr\IESLWOPMrrEENT
FOUNDATION FOR INDUSTRIAL DEVELOPMENT .
475 Moo 1 Bangpoo Indusiriol Estate, Soi 8, Sukhamwit Rood hm 37, ) S ——
Phaek Su, Musans Samul Prakan, Samit Prakon 10780 “““"::
Tk o6 2704 4960 Fax: 66 2324 0917
Certificate No.; CP20250291EA
Calibration Report
Certificate Mo, CP20230251EA Equipment: Sound Level Meter
Operation No.; CP2023070045 Manufacturer: RION
Model/ Type: NL-62 (Meter), UC-59L (Mecrophone), NH-26 (Prearmplifier]
Ce{tiﬁcate of Calibration Serial Nou 0OT30357 (Meter), 02373 (Microphone), 00391 (Preamplifierd
10 Mo LIAE EMAZ 10472556
Ambient Temperature; [2322)°C
Relative Humidity: [ 50+ 15) %
Equipment: Sound Level Meter Bresakiie: (1013 = 151 kP2
Methad of Catibration -
Manufacturer: RIGN EC 61672-3:2013,
ModeUType: NL-62 (Meter), UC-59L {Micraphine), NH-26 (Preamiplifie) L eletecce StatHach Nt ot
Instrument Mpdel Serial Mo, Cert. Mo, Due Date
) § . _ 1)[Standard microphane 1180 2787090 AA-1024-22 & Novernber 2023
Serial No.: DOL2035T (Meter), 02373 (Microphone), 003591 (Preamplifisrd 2\ Afbitrary Function Generator AFGIna] TO10063 TRI0300T0EA 56 June 2008
4)|Progammahle Attenuator PAS 2755 EF-0034-22 30 Oclober 2023
10 Mt UAE EMA2.104/2556 |85 Cigit preciion mullimeter BEGA 410014 CER0220223EA 14 November 2023
S)|Pressure humidity and P01 FoBacoiz CL1-P2300248 20 March 2024
Customer: United Amalyst and Engineefing Consultant Co, Lol Temperatirs Transmitter CORDEATI9EEN 23 July 2024
Gl|Fressure bumidity anel —_— —— CL1-P230032 i Apil 2024
Address: 81 Sol Udamsuk 81, Sukhunyit Road, Bangchak Ternperalure Transmitter TOR0230197EA 23 July 2074
Phrakhanong, Bangkok 10240 = . ; it CB20230038EA 18 February 2020
Ti|Pertormance Audio Analyzer Liggo3e MYE6510003 CKZN2Z0080EA & Septamber 2023
Recelved Date: 24 July 2023 Z Tr\!& f\?$l."[ nl'.ﬁllll'rarinn was found acrurate 25 shawn on date =nd |:|La.r.e aof ralibratian anly
3, This certification |s fraceable to the international systerm of unit maintained at -
Reference standards instrument for Acoustic function
Callbrated Date: 3-8 August 2023 - Matlonal Institute of Metralogy (Thalland)
FReference standards instrument for Electrical finction
lssued Dats: T August 2023 - National Institute of Metrology (Thaiand)
= Electrical and Electronics Institute; NSC Accredited Calibration NoG119
Callbrated by: Mz, Juntaporn Kunhakom .
Result of Callbration:-
Function : L. Indication at the check frequency
Reference Measured value Deviation Acceptance limits
@,4 Acoustlc Signal (dB) (cB) (d8) (dB)
Approved by 94.0 (] 00 0.7
{ Br. Sittichai Swaksuriyawong )
Graup Manager Nete ; Abanlute sensthvity was established by the use of the Sound Calibrator RION Type NC-T8 5/ - 346152TH
‘Thiz report was prepared slactronically usng appleatin aloctronic signature, Frinhng or capy of e o canaidard as a copy of the dopument,
The reported incartanty of measurement was bazed on gandad uncertzinty maltipled by @ coverege factor (]
kil & beval of confidenice of spofoss p 95 This certificats may fat be seprodiced cther thar In full Bxcept
wilth the frior wiitten spproval of the Eléctical and Elactraniy Institute, Fourdation for Industial Developsent.
Page lof 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20230291EA
Function : 2. Self-generated Noise
£1 Micraphone Installed
Measured value
(dE)
163

Calibration Report

2.2 Microphone replaced by the electrical Input signal device

Frequency Measured value
\Weighting {dB)
A-weighting 121
C-weighting LB.5
Zawesghting 275

Function = 3. Acoustical signal tests of frequency welghtings (Without Windscreen)
Mater freedield acoustic responzs at a level of 84 dB.

Fraguetiy Deviation from varlous Frequancy Curve
C-Weighting A-Neighting Z-\Weighting Acceptance limits
{Hz) (diB) (dB) {dlE) (i)
125 0.1 0.0 0.2 +1.0
1000 (K] [ Wl 0.7
8000 0.0 0.0 0.0 +15,-2.5

Function : 4, Electrical signal tests of frequency weightings
Wesghting network response with relative to 1 Hz.

Deviation frem varlous Frequency Weighting Response Curve

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Fraguency CWeighting A-Weighting TWieighting Acceptance mits
(Hz) ) (8 (d8) (<)
5 00 00 o1 Tin
125 [} o1 o0 10
750 00 ] 61 10
50 00 ) 51 =10
JT) [ 00 o0 07
000 ] 00 00
000 00 00 00
5000 1 o1 o0
16000 13 13 o1
'
Pase 3 f e enaslunIufy
ELECTRICAL AND ELECTROMNICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
WS I ey WV
Certificate No:  CP20230291FA

Anticipated HWeasurad value Deviated value Acceptance Umits
Walue (dB) (dB) (8) (d8)
94.0 94.0 i) 0.5
ag.0 82.0 (] +0.8
8240 B.D oo +0.8
5.0 19.0 (1] +LE
74.0 T4.0 oo 0.8
9.0 63.0 oo +0B
&40 640 00 +[LE
59.0 59.0 00 +0.8
54.0 540 0.0 +0.8
45.0 45.0 oo +0.8
440 44.0 oo =08
9.0 39.0 o +0.8
30 .0 00 +0.8
290 FEEd -0.1 +0LB
Function : 8. Tone burst response
Tima Tone burst Measured Draviated Acceptance Umits
Welghting duration, Th (ms) walue (d8) walue (dB) (B}
200 1260 a0 0.5
Fast 2 1089 0.1 +10}-15
0.25 [TE 01 +10; -3.0
Elaw 200 11948 0. 0.5
< 2 1000 0.x 41030
200 1200 0.0
LAE 2 1000 0.0
0.25 LIE 2
Function ; 9, Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance Urnits
in test signal Value (d8) {dB) (d8] {dB)
Tyl 1254 1252 o2 £20
oycle
Pasithe 1246 1241 o3 010
Falf gyele
Negatlis 1300 1241 43 410
half ot
'
S tenanslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo CP20Z302%1E4

Calibration Report

Function : 5 Frequency and tme weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Freguency Measurad valus Deviatad value Acceptance Umits
Waighting {8y (4B} {dB)
C-weelghfing b0 00 $0,2
A-vazighting 04.0 0l 20.2
Fonmghting 950 [} i

5.2 Time waighting at 1 kHz

Time Measured valug Pevisted valus Acceptance Umits
Weighting (dB) (dB) {dB)

Fast 4.0 i) =01

Slow 940 0Q 20.1

Lheg 940 (] =01

Function : 6. Lang-Termm Stability

Long-term stability ower 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at i F:
Apply Signal SPL Boriclusion oF Time |  Dmeted value Aceenianpe-limits

(i} (dB) Farlod (dB) (dE) (B

30 580 58.0 0.0 0.1

Fupction : 7, Level Linearity on the reference lsvel rangs
7.1 Level Linearity on the reference level rangs, Upper
Anticipatad Ieazured value Deviated valus Acceptance limits

Value (dB) {dg) {dg} (8}

940 94.0 0.0 +0.8

99.0 99.0 0.0 +0:8

1040 1040 0.0 +0.8

105.0 109.0 0.0 +0.8

1140 1140 0.0 +0.8

119.0 118.0 0.0 +0.8

1340 1240 0.0 04

1250 1290 [ +0.8

130.0 130.0 Q.0 +0.8

1310 1310 0.0 0.8

1320 1320 0.0 +0.8

1330 1330 an +0.8

1380 1340 a0 +0.8

1350 135.0 0.0 +0.8

1260 1360 a0 +0.8

137.0 1374 ap 0.8

Pagedof b
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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Certificate Mo CPZOZ30ZRIEA

Calibration Report

Function : 10. Overload indication

Pasitive L TR {dsz‘legaﬂvg Deviated valus Acceptance Umits
one-half cycle one-half cycle (d8) (dg)
1385 1395 00 +1.5

Function : 11. High-Level Stability

High-level stability over 5 minutes, with steady 1 kHz sigrial, 1 dB below upper boundary,

ﬁ::pr:g;:: Reference SPL cﬂ:::;::::::me Deviated value Acceptance Umits
{rmiln} (dB} Period (dB) (dE) (48}
5 1280 129.0 o0 +0.1
Uncertainty of measuremant
. Uneattainty Ma:&num-peml_ik&c’_ ur‘lcﬂtairlly
Function of measurement
(=8} (dE}
1} Indication at the calibeation check frequency 030 Mot applicalble
2 Self-generated Nolse 0,10 ot applicable
4} Acoustical signal tests of frequency weiehtings 030 D.q‘)l]. (10Hz to SkHz)
- Frae-feld sound pressure response level 0,70 {>0kHz to 10kHz}
4] Electrical signal tests of frequency weightings o.20 0,20
5 Fraguency and rme swelghting al 1 kHz 20 0.20
[ Long-Term Stabilty 010 0.10
p Level Linsasity an the reference svel mags 0.30 033
B8] Tane burst resporise 020 0,30
4l Peak C sound level 0.20 035
0] Ovierload indication 020 0,25
11) Hish-Level Stabillty 0,10 0.10

Remars 1 The acceptance limit i the devated value,
2. Acceptance limits was 1672-240013 Oass 1.

3, The cewerzee factar k= 200

- - End of Report - -

Page 6 of B

tenmslumun




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

S ITH IPORN; SITHIPORN ASSOCIATES CO,LTD.

451-451/1 Si Re, Bar Bangplud Bangkak 10700 THMLAND NSC-TISISTIS 17025
Tel0-2435-8800 Fax(-2433-1679 e-mallcal-c ithip om htp hipk om
Cert. No, : ACL23033
Pages lalg
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NIL-62/ Microphone UC-S9L / Presmplifier NH-26
Serial No.: (0391458 /01748 / 01853
1D Nao.:

Condition As Found :

GOOn

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
H1 501 UDOMSUK 41, SUKHUMVIT ROAD, :
BANGCHAK SUB-DNSTRICT,
PHRAKHANONG DISTRICT, BANGROK 10260
THAILANT,

Location :

Ambient Temperature : {230 £3 ) 0"

Pressure : (1013 £3 ) kPu

Relative Humidity : ( 50,0 +20 ) %

Received Date : 0f JANLARY 2023

Calibration Date : 09 JANUARY 2023

Date of Issue

Calibrated by :

Approved by :

16 JANUARY 2023

Mathikom Plsuipaisan

7 Bl

Thanakul Petchurai

This vertiffcate is issued in secordance with the requirements of ISOMEC 17025 standard, may oot be reprosduced
other than in fidll, except with the prior writien ppproval of the head of Calibration Labomtory,

OF-T312-04-04-02064

Lanm's‘l:imuqu

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

FssOCciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No, : ACLZ3033
Jub No., i VO66AC0023
Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method ;

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

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

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

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

Instrument Madel Serial No. Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-D007-22 M-Feb-23
Wavelorm Generator 335118 MY52302742 EF-0008-22 (4-Feh-23
Digital Multimgter 334614 MY53220104 EEL.BP, (4/0265  08-Feb-23
Digital Multimeter 334614 MYS3220076 EEL.BP, 030265 09-!’1::!:-21
Digital Multimeter 3461 A MY6024273 FEL.BP, 050265 09-Feb-23
Programmahle Attenuator MAT-1070 62100114 EF-0008-22  07-Feh-23
Condenser Microphone 4180 2977500 AA-1013-22 24-Feb-23
Measuring Amplifier NA-4ZKAL 345604495 AA3005-22 22-Feb-23

2, This result of calibration was found sceurate as shown on date and place of ealibration for this calibrated item only.
3. Thix certificate s bl to the i

1 system of unit al:

3.1 National Institute of Metrology (Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

Lanm's‘lﬁmuqu
= Pl -

QF-TS1 2-M-(u-(20604

S IT H | P()R N, SITHIPORN ASSOCIATES CO,LTI.
= CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. + ACL23033
Joh Ne. ¢ VO66ACH023
Pages @ 3of8
Summary of Measurement Result :
U ! Maxlmum-permitted
Parameter Pass | Fail @B uncertainty of
measurement (dB)
1. Absolute sensitivity v na WA
2. Selfg 1 noise v 0.3 A
3, Agnustical signul tests of 'y |
125 H v 0.3 0.6
1000 Hz. v 0.3 0.6
000 Ha v 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 H 1o 4 kIl v - 0.3 0.6
For >4 kHz to 10 kHz v 0.3 0.7
For > 111 kHz 0 20 kiz V" 0.3 1.0
5, Freg and time weightings a1 | kHz v 0.2 0.2
5. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the level range contrul v 2 0.3
9, Tane burst resy v 02 0.3
101, Peak € sound level v 0.2 0.35
1. Overload indi v 02 0.25
12. High level stability v 5 0.1 0.1

QF-TS12-04-04-020664

I.E]ﬂﬂ"li‘lljﬂ'l‘l.l Ll

b

Cert, No. : ACL23033
Job No.  : VOG6ACDO2I
Pages : d4off
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB } (dB } (di) (dB}
93.9 (93.95) 94.0 0.0 0.3
1, Self-generated noise
L1 Normal fest
Measured Value
(di )
15
2.2 The microphone of the sound level meser was replaced by electrical signal input device,
Frequency Measured value
Weighting (dB )
A - weight 114
C - weight 16,5
Flat 3.7
3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response ot o level of 84 dB
Frequency Deviation from varions fr oy weighting respanse curve (dB)
(Hz) % Acceplunce
Flat C-weight A-weight i
Limits
125 0.4 04 04 + 1.0
1400 0.2 .2 0.2 0.7
A000 -6 (.6 L6 +15,-25
1
wnasluauny

QF-TE12-04-14-0 2464
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5ITHIPORN SITHIPORN ASSOCIATES CO,LTD.
FOLTEE: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23033
Job No. @ VORBACTIZ3
Pages : Sof8
4, Electrical signal tests of frequency weightings
Weighting network respons2 with relative to 1 kHz,

Freguency Deviation from various fr v weighting resp curve (dB)

(Hz) . Acceptance
Flot C-weight A-weight Ty
61 0.0 0.0 0 1.0
125 0.0 0.0 0.0 4.0
250 0.0 L (0 +1.0
500 0.0 0.0 (.0} +1.0
100101 0.0 .0 (L0 +1,0
2000 0.0 0.0 LA +1.0
4000 0.0 0.0 0.0 +1.0

8000 0.0 0.l 1.1 +1.5,-25

160040 0.0 =12 -1.2 , 164

5, Fregquency and thme weightings at 1 kHz
5.1 Frequency weightings at | kHz

Meusured Deviated Acceptance

Frequency Value Valug Limits
Weighting (dB} (dB) {dB }
A - weight 9.0 0.0 -
- weight 940 0.0 +0.2
Flut 4.0 0.0 £0:2

5.2 Time weighting at | kHz

Measured Devintod Accepiinee

Frequency Value Value Limits
Weighting (dB) (dB) (dB )

Fast G441 0.4l

Slow 94.00 il +0.1

Leg G40 0.4 +0.1

6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance

Frequency at initial it finl Value Limits
Weighting (4B} (dn) (dn ) (dB}
A - weight 94,0 94.0 0.0 +0.1

QF-TS1 2-0d-04-0120064 Lanﬂ']ilunqu u
S

SITHIPORN, SITHIP ORN ASSOCIATES CO,LTD.
AL St CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL23033
Job No. @ VOGHACHOZE

Pages  : 7of8
B. Level linearity including the level range control
Anticipated Measured Deviated Acecptance
Range Value Value Value Limits
(dB } {dB ) (dB) (B )
Auto 940 94.0 (.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Devinted Aeceptance
duration, Th Cyele Valug Value Valie Limits
Weighting (ms) (B ) (dn) (dB ) (di )
0.25 i 108.0 167.9 0.1 1S {00
Fast 2 B 117.0 117.0 0.0 10;-25
200 10 134.0 134.0 (0.4 &4
Slow 2 L 108.0 1080 0.0 15550
200 500 127.6 127.6 0.0 1)
.25 I 99.0 Yg9 -1 L5 -5.0
SEL 2 £ 108.0 1080 04 10525
200 200 128.0 1280 0.0 £1.0
10, Peak € sound level
Number of cvele Anticipated Mepsured Deviated Acceptunco
in Value  |Valug, Lopeak|  Value Limits
1est sigral (dB ) (dB) (dB ) fdB )
Contl 133.0 133.0 0.0 -
One 136.4 1357 -0.7 +2.0
Number of cycle Anticipated Measured Devinted Acceplance
in WVitlue Value Value Limits
test signal {dB ) (di) (dB ) (dB )
Continnons 133.0 1330 0.0 -
Positive hall ¢yele 135.4 13532 0.2 +1.0
Negative hull cyele 1354 1352 02 £1.0

I.E]ﬂﬂ'lﬂl-iﬂ']‘l.l 3
Po ’

OF-TSI 2-4M4-4-020664

Cert. No. @ ACL23033
Job No, @ VO66ACO023
Pages  : 6olR

7. Level linearity on the reference level range

QF-TS1 240404020604

SITHIPORN

Anticipated Measured Dieviated Acceplance
Vilye Value Value Limits
(dB ) (dB) (dB ) (dB)
137.0 137.0 0.0 L8
136.0 136.0 0.0 .8
135.0 135.0 0.0 +0.8
134.0 134.0 00 B
133.0 133.0 0.0 +0.8
132.0 132.0 .0 .8
131.0 131.0 0.0 (L8
129.0 129.0 0o HLB
124.0 124.0 0.0 +LE
119.0 115.0 .0 0.8
114.0 114.0 0.0 +0.8
100.0 100.0 0.0 +HLE
104,00 104.0 0.0 +L8
99.0 .0 14 it
94.0 S0 0.0 +HLE
20.0 #9.0 0.0 +H).8
B4.00 4.0 0.0 L8

T9.0 794 00 8
4.0 Tl 0.0 0.8
69.0 9.0 Lo L5
4.0 6.0 Lt L8
59,0 9.0 00 =5
54.0 sS40 AL +)LE
49.0 49.0 (2 H1LE
440 44.0 i) 0.8
3940 390 (0 .8
34.0 34.0 0.0 .8
30.0 0.0 0.0 0.8
29.0 29.0 0.0 =8
28.0 28,0 0.0 .8
2740 270 0.0 0.8
260 26.0 .01 B
25.4 25.0 0.0 0.8
1
nanslueuny
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23033
Job No. : VOGGACDIZI
Pages @ Bof§

11. Overload indication

Mensured value ( dB ) Deviated Acceptanee
Pesitive Negative Value Lirmits
one-half eyele | one-half cyele (dB) (di )
0.6 8.6 .0 +1.5

12, High level stability

SLM Display | SLM Display |  Deviated Aceeplance
Frequency at initial at Finul Value Limits
Weighting (dB ) (dB) (dB } (dB)

A= m:\ighi 137.0 137.0 (1E1] HL1

The reparted uncerttinty i based on a standard i Triplied by ge factor k =2

or any value following caleulati iding u lavel of confidence of app Iy 95 %

QF-TSEIAM-04-0 2664

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-62 ¢ Microphone UC-59L / Preamplifier NH-26
Serial No.: 00391494 / 01184 /01589
1D No.: UAEEFM.026/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
§1 SOl UDOMSUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : .
Ambient Temperature : {230 £3) ¥
Pressure : (1013 £3:) kPa
Relative Humidity : ( 50.0 £20 } %
Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : MNathekomn Pisutpaisan

Approved by : 7:- W\‘ -
)

(  Thanakul Petchurai

This certificate is issued in accordence with the requirements of ISOVIEC 17025 standard, may not be reproduced
ather than in fill, exeept with the prior written approval of the head of Calibration Lahomtory.

BASTAIUAN
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
4514511 lrinthorm fooel, Banghburn, Bangphud Bangkok, 19700 Theilond é JCiates
Tol +68 2433 6351 Emall ! cotitrationgsitniphomueam ::’n‘:l::; r;:

Cert. No. 1 ACL24064
Job Ne,  : VCATACD34
Pages : 3of§

Summary of Measurement Result :

Uneertainty Maximum-permitted
Parameter uncertalnty of
(dB}
measurement (dB)

1. Absolute sensitivity 0.2 NiA
2. Self-generated noise 0.3 NI

3. Acoustical signal tests of frequency welghtings
125 Hx 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7

4, Electrical signal ests of fi izhli

For 10 Hz 1o 4 kHz 0.3 0.6
Far >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz 0.3 1.0
5. Frequency and time weightings ar 1 kHz 02 0.2
6, Long = term swbility 0.1 01
7. Level linearity on the reference Jevel range 02 0.3
8. Level lincarity including the level range control 02 03
9. Tane burst response 0.2 0.3
10, Peak C sound level 02 0.35
11, Overload indicati 02 0.25
12, High level stability a.l 0.1

longsAuAL

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN
451-45)) Sirintham Rood, Bangburmis Bangplud Bangsok 10760 Thailend associates -~
Tol ¢B6 2433 833) Email: callbrotion@sithiphorn.com RACTI-TIE 1 0iS
CALIBRATION D354
Cert. No. : ACL24064
Job No, @ VOATACDHI34
Pages : 2ol8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standsrd for sound level meter (SLM).
The SEM had tests to Acoustical and Electrical signal tests of il ighting with Anechoic chamber and Reference
Stundard Instruments,

For tests results of each items were made by observation of each Instuments display und also with ST display,

Condition of this result of calibration :
1. Reference Standard Instrumenss ©

Instrument Maodel Serial No, Cert. No. Due Date
Waveforin Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY53220104 EEL BP 30/266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BF 20/0266  13-FEB-24
Digital Multimeter 344614 MYGE024273 EEL.BF 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2077900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-ZEAL 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibruted item only.
3, This certificate is bl to the i 1 system of unit maintained al ;

3.1 Mational Institute of Metrology { Thailand),

3.2 Thailand Institute of Seientific and Technological Research (TISTR),

IOREATPAYAN

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirlnthorn Roosd, Bangburmn, Bomgpluel Bongkok, 10700 Thallond
Tel +BE 24338331 Emall:collbration@sthipharmoorm

SITHIPORN
assoclates
NSCTISHTIS 17028
CALINRATION 0384

Cert. No. = ACL24064
Job Ne. @ VCOTACO034

Pages 4af 8
Hesult of calibration ;.
L. Absolute sensitivity
Reference Measured Accoptance
Acvustic Signal Valug Devintion Limit
(dB) (B} (dB) 1dB )
93.9(92.98) 4.0 0.0 +03

2. Self-generated noise
2.1 Normal 1est

Measured Value
(dB )
14.0

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

Frequency Measured value
Weighting (dB)
A - weight 10.4
C - weight 15.5
Flat 236

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a Jevel of 84 4B

Frequency Devintion from various frequency weighting response curve (dB)
(Hz) Flat Cweight A-weight .-\:m_:pmm
Limits
125 0.7 0.7 0.7 & 10
10040 0.6 0.6 0.6 0.7
B000 0.7 0.8 0.8 + 1523

IenadsFUAY




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4545 Sirrthenn Read Bangbumi, Bomgplud, Bongkok, 6700 Thodand

Tl +88 2493 8331

Ermicd s calibration@ithiphomeam

SITHI

assocl
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MSCTISITIS 17008
CALDRATION D358

4, Electrical signal tests of frequency weightings
Weighting network response with relative 1o | kHz.

Cert, No. : ACL2Z4064

Job No.
Pages

Frequency Deeviation from various frequency weighting response curve (dB)
Ly Flat C-weight A-weight Acc_q)l_nm:l:
Limils
63 .1 0.0 0.0 1.0
125 0.0 0.4 (] £1.0
250 LAY 0.0 0.0 1.0
00 0.0 0.1 00 1.0
1000 0.0 0.0 (11 1.0
2 00 0.0 0 1.0
4000 0.0 0.0 00 =10
BOOO 0.0 0.1 (1 +1.5:+2.5
16000 0.0 -1.2 -1.2 +1.5,-16.0
5. Frequency and time weightings at | kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency WValue Value Value Limits
Weighting (dB) (B} (dB) (dB)
A - weight w40 G40 0.0 +0.2
C - weight 94.0 9400 0.0 = (12
Flat 4.0 G400 00 =02
5.2 Time weighting at 1 kHz
Anticipated | Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dR) (dB) {dB ) (dB)
Fust 4.0 940 0.0 +0.1
Slow G400 040 0.0 +{L1
Leg 94.0 94.0 0.0 +0.1
6. Lang - term stability
SLM Drisploy | SLM Display | Deviaged Acceprance
Frequency ot imitial ot final Value Limits
Weighting [dB) (dB) (dB) (dB)
A - weight 94,0 4.0 0.0 +0.1

WNENIATUAN-

+ VC6TACH034
: Sof8

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4514541 Sirinthorm Rood, Banghumn, Bongplud Bangkok, 10700
Tel +60 24338331 Emall: ecfibrationiisthiphomecm

Thallond

SITHIPORN

clates

NECTIELTE 17625
CALIBIATION 1354

7. Level linearity on the reference level range

Cert. No, : ACL24064
Job No. @ VORTACINIGA
Pages : Gof§

Anticipated | Measused Deviated Acceptance
Value Value Value Limits
(4B } LdB ) (dB} (dB)
137.0 137.0 0.0 208
136.0 1360 040 0.8
135.0 1350 0.4 0.8
1340 134.0 0.0 =08
133.0 133.0 040 0.8
132.0 132.0 0.0 =8
13LD 1310 0.0 =08
120.0 129.0 0.0 =L
124.0 1240 0.0 +0.8
1190 11%.0 0.0 HILE
114.0 114.0 0.0 +LE
109.0 109.0 0.0 0.8
104.0 104.0 0.0 +0.8
99.0 G40 0.0 +0.8
240 94.0 0.0 H.E
89.0 891 1 #0.8
840 4.0 0.0 H1.8
79.0 9.0 0.0 L8
740 74.1 0.1 .8
69.0 69.1 0. H).8
4.0 64.0 0.0 .8
9.0 59.1 0.1 0.8
4.0 54.0 0.0 .8
49.0 49.1 01 HL.E
Mo 44.0 0.0 .8
39.0 39.0 X1 0.8
34.0 34.1 0 0.8
300 30,0 L0 0.8
0.0 29.1 0.1 4408
280 28.1 0.1 0.8
7.0 270 00 =L
26.0 26,0 00 0.8
5.0 25.1 0.1 0.8

\Bneisfaunu
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

A5T-A8] Stintharn feacl, Bangbumn Bangpiis, Bongkok, 10760 Thalland

Tal. +58 2433 B33 Ermall: ealibrotion@sithiphomaonm

assoclates
MIC-TISI-TIS 17025
CALIBRATION 01358

Cert. No, : ACL24064

Job No. @ VCETACHD34
Poages ¢ Bof§
T1. Overload indication
Measured value ( dB ) Deviated Acceptunce
Positive Negative Valuz Limits
one-half cyele | one-half eycle {dB ) {dB )
897 £9.5 (.2 1.5
12. High level stability
SLM Display | SLM Display Deviared Accepiance
Frequency. at iniial at final Value Limits
Weighting (dB) (dR ) (dn) (dn)
A - welght 136.9 1369 0.0 4.1

The reported uncentamty is based on a standard

by age foctor & =2

or any value s

End of Calibration Certificate
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Cert. No. : ACL24064
Job No.  : VOGTACH034
Pages : Tofl8
8, Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (d8) (dB) (dB )
Aulo 94.0 94.0 04 .5
9. Tone burst response
Time Torne hurst Anticipated | Measured Deviated | Acceplance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB} (d8) (dB) (dn)
0.25 1 108.0 1079 0.1 1.0 -3.0
Fust 2 B 1170 117.0 0.0 1.05-1.5
200 800 134.0 134.1 0.1 L5
Slow 2 ] 108.0 T08.0 0.0 1.05-3.0
200 #00 127.6 127.6 0.0 +0.5
025 ] 9.0 9849 -0l 1.0 -3.0
SEL 2 B 108.0 108.0 0.0 1.0;-L5
200 800 125.0 12580 0.0 +).5
11, Peak C sound level
Number of cycle Anticipated |  Messured Deviated | Acceptance
in Value Value, Lopeak Value Limits
test signal (dB ) (dB) (dB ) (dB }
Continuous 133.0 1330 0.0 2.0
Cme 136.4 1361 1.3 2.0
Number of cyele Anticipated Measured Devisted Aceeptmce
in Value Value Value Limits
test signal (dB) (dB) (dB } {dB )
Continuous 133.0 133.0 {10 +1.0
Pusitive half cycle 135.4 1352 2 +1.0
Negative half eycle 1354 1352 02 £1.0

lenatanavny

Iy 95 %
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Calibration Certificate

Cert. No. : ACL24065
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Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-62 / Micropt UE-59L / P plifier NH-26

Serial No.: NOBS136T /01639 /01457

1D No.: UAEEFM.027/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 501 UDOMSLUK 41, SUKHUMVIT ROAD,
BANGCHAE SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.

Location : -

Amblent Temperature : (2303 C

Pressure : (1013 £3) kPa

Relative Humidity : (500 220 ) %

Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue ; 22 JANUARY 2024
Calibrated by :
Approved hy :

Nathakom Pisutpaizan

T A e

(  Thanakul Pewchurai )

This certificate is issued in nocordance with the requirements of ISOAEC 17025 sndard, may not be reproduced
other than in full, except with the prior written approvat of the head of Calibration Laboratory,

IeNE1IAIVAN
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,
451-4511 Sirirthoen Reed, Rangburmr, Bangplud Bangkok, 19700 Thailend assoclates
Tl +08 2433 B33t Ermall - callbrationisthiphamosm ::I"T:“}T“:Nlﬁ
Cert. No. : ACL24065
Job No. 1 VOGTACO034
Pages : lof8
Summary of Measurement Hesult :
Uneertalnty Masimum-permitted
Parameter uncertainty of
(dR)
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Sell~genernted naise 0.3 WA
3. Acoustical signal tests of frequency weightings
125 He 0.3 0.6
1000 He 0.3 0.6
EOOO Hi 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz 03 0.6
For =4 kHz to 10 kHz 0.3 0.7
Tor > 10 kHz to 20 kHz 0.3 1.0
3, Frequency and time weightings at 1 kHz 0.2 02
6, Long - term stability 0.1 0.1
7. Level linearity un the reference level runge 0.2 0.3
8, Level linearity including the level range control 0.1 0.3
. Tone burst response 0.2 03
10, Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12, High level stability w1 0.1

ana#asauny

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

454511 Sirinthom Rood, Bangbumn Bongplud, Bengkok, 10700 Thallane

Tol 488 2433 8351 Ermil: calibrotion@sithiphomeom NECTISHTIS 17025
CAUIBRATION 0354
Cert. No. : ACL24065
Job Neo. : VOGTACDE34
Pupes : 2of§

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on [EC-61672-3 (2013) Standurd for sound level meter (SLM).
The SLM hiad tests to Acoustical and Electrical signul tesis of frequency weighting with Anechoie chamber and Reference

Standard Instruments,

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

Condition of this result of ealibration :
1. Reference Standard Instraments ;

Instrument Maodel Serial No.
Waveform Generator 33210A MY48017076
Wavetorm Generator 3351B MY52302742
Digital Multimeter 3461A MYS53220104
Digital Multimeter 334614 MY33220076
Digital Multimeter 34461A MYG0024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 41E0 2977900
Measuring Amplifier NA-4ZKAL 34560495

Cert. No.
EF-000%-23
EF-0010-23

EEL.BP 307266

EELBP 20/0266

EEL.BP 310266
EF-0011-23
AA-L001-23
AA-IO02-23

Due Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
OE-FEB-24
14-FEB-24
14-FEB-24

2. This result of calibration was found accurate as shawn on date snd place of calibration for this calibrated ftem only,

3. This certificate is il
3.1 National Institue of Metrology (Thailand),

10 the i 1 system of unit at:

3.2 Thailand Institute of and 1% iczl B h (TISTRL
TondsMmUAY
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451251 Sirintharm Fead, Bangbumn Bangplud, Bongkak. 10700 Thetar

assoclates

Tal, +56 2433 B30 Emall: colibtafion@sithiphomoam ::::n‘:n‘g::::
Cert. Na. ACL24065
Job No. @ VOCGTACDD
Pages 4ol 8
Result of calibration :
L. Absolute sensitivity
Reference Measured Acceplance
Acouslic Signal Value Deviation Limit
(dB) (di ) (dB) (dB)
93.9(93.98) 94.0 0.0 .3
1. Self-generated nolse
2.1 Normal test
Measured Value
(dB )

19.0

2.2 The microphone of the sound level meter was replaced by electrival signal input devies,

Frequency Measured vaiue
Weighting (dB)
A - weight 13.0
- weight 18.0
Flat 253

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustic response ut a level of 84 B

Frequency Deviation from various frequency weighting response curve (dB)
a2 Flat Coweight | A-weight fos.
Limits
125 0.0 (1 0.1 +1.0
1008 1 .1 0.1 0.7
B000 1.2 1.3 13 +1.5,-25

@i



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

464611 Srintham Rood Bongbumi, Bangpisd, Bangkok, 10700 Thalland

Fal 488 2433 8331

Ernail : oalibrotion@sithiphomcom

SITHIPORN
dssoclates

4, Electrical signal tests of frequency weightings
Weighting network response with rebative 1 1 kllz.

6. Long - term stability

Freguency Deviation from various frequency weighting response curve (dB)
(Hz) Fln C-weight A-weight m:cv_epl_am
Limits
LE] 0.4 -0.1 .1 =140
125 0.0 0.0 .0 1.0
250 .4 0.0 0.0 1.0
500 0.0 0.0 0.0 =10
1000 0.0 0.0 0.0 1.0
2000 .0 0.0 0.0 +1.0
4000 .0 0.0 0.0 +1.0
BO0GO 0.4 0.0 0.0 #18,~28
16000 0.0 -1.2 -1.2 +2.5,-16.0
5. Freguency amd time weightings at | kHz
5.1 Frequency weightings at | kHz
Anticiputed | Measured | Devisted | Acceptance
Frequency WValue Value Value Limits
Weighting (4B) (dB) (dB) (dB)
A - weight 4.0 4.0 0.0 0.2
C - weight 4.0 4.0 0.0 0.2
Flat 540 54.0 00 +0.2
5.2 Tame weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Valug Vilue Limits
Weighting (dR) (dB) (dB) (dH)
Fast 4.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 )
Leq 94.0 94.0 0 0.1
SLM Dhisplay | SLM Display | Devinted Acceplancs
Frequency at initial at final Value Limits
Weighting (4B) (dB) (dH) (4B)
A - weight B4.0 4.0 0.0 £

CALIDRATION Dok
Cert. No. : ACL24065
dob No. : VCETACDO3
Pages : 5of8

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

454811 Sinnthom Aoad Bangburmn, Bangphsd, Bongkak, 10700 Thalland

Tol +86 2433 833

Erviait - calibrationgsithipharh com

SITHIPORN)
associates
:u-"ﬂ.ﬂilx
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Cert. No. : ACL24065

Job No.  : VOATACH034
Pages  : T7of8
8. Level linearity including the level range control
Anticipated Measured Devisted Aceeptance
Rangs Value Value Value Limits
LdB) (dB ) (dB) (dB )
Aulo 94.0 G4.0 0.0 g
9. Towe burst response
Time Tone burst Anticipited Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dn ) (di) (dB) (d8)
0.25 1 108.0 107.9 -0.1 1.0;-3.0
Fast 2 & LI7.0 117.0 0.0 1.05-1.5
200 B00 124.0 134.0 0.0 H15
Slow 2 8 108.0 108.0 0.0 10 -3.0
200 800 127.6 127.6 0.0 1.5
125 1 99.0 989 -0.1 1.0;-3.0
SEL 2 3 108.0 108.0 .0 1.0;-15
200 B0 128.0 1280 0.0 )5
10 Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptanie
in Value Value, Lepeak Valug Limits
test signal (dB} {dB } (dB ) (4B }
Continuous 133.0 133.0 0.0 420
One 136.4 135.3 1.1 2.0
Mumber of cycle Anticipated Measured Deviated Apceptance
in Vilue Value Value Limuts
fest signal {dB ) (dB ) (dB) {dB )
Contimuous 133.0 133.0 0.0 +1.0
Paositive half eyele 135.4 135.1 0.3 +1.0
MNegative hall cyele 135.4 1351 -0.3 1.0

anafinavn

SITHIPORN ASSOCIATES CO. LTD.

CALIBRATION LABORATORY

41481 slrinthorn Rood, Bongiume, Sorgplud, Bangkok, 10700 Thailand

Tl +56 2433 B3T
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7. Level linearity on the reference fevel runge

CALIBRATION D394
Cert, No. : ACLZ4065
Job No. @ VOGTACDD3
Pages @ bolB

Anticipated Measured Dieviated Accepiancg
Value Varlue Value Limits
(4B } L dB ) LdB ) LdB )
137.0 137.1 0l 1.8
136.0 136.1 01 ]
135.0 1351 (A} +1.8
134.0 134.1 01 .8
133.0 133.1 0.1 .8
132.0 1321 0l 0.8
1310 131.0 04 1.8
129.0 1291 0.1 0.8
124.0 124.0 0.0 0.8
119.0 1191 0.1 =08
114.0 141 0.1 +0.8
100 109.1 0,1 0.8
104.0 104.1 0.1 (.8
w0 54,1 01 EarE]
4.0 594.0 0.0 LB
B0 BO.O 0k 0.8
4.0 540 0.0 0.8
9.0 79.0 0.0 1.8
4.0 T4.0 00 .5
gL 9.0 0 +).8
64.0 4.0 [LX1] 0.8
380 8.0 00 0.8
54.0 54.0 00 0,8
49.0 49.0 0.0 =08
44.0 44.0 0.0 =&
380 380 0.0 HLE
340 340 0.0 HLE
3040 209 01 0.8
200 289 0.0 H1LE
280 280 0.0 HLE
7.0 26.9 -1 40,8
26.0 259 0.1 .8
250 4.5 .1 0.8

wnatsrTuny
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

454G Brntharn Road, Bongbum Bengpkid, Bonglok, 10700 Thalland
ke

Tel +568 24338331

Ermodl - colibrotiond@sithaohomussnn

associates
MSCTIS-TIS KRS
CALIRRATIEN 0394

Cert. No, : ACL24065

Job No. @ VCRTACDDI4
Pages  : Sof8
11 Overload indication
Measured vaiue | dB ) Deviated Acueplince
Pasitive Negative Value Limits
one-hulf cycle | one-hulf cycle (dB ) (dB)
89,4 B9.5 .l 1.3
12. High level stability
SLM Display | SLM Display Draviated Acceptance
Frequency at initial at final Vilue Limits
Weighting (dB) (d8) (dn) (dB)
A - weight 137.0 137.0 0.0 0.1
The reporied uncerainty is based on a standard liplied by ge factor k =2
ar any value following cal ion,providing a lavel of of app ly 95 %
End of Calibration Certificute _—

BNAITRIUAN




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 |Air Flow Meter Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-219 Rev.1 25 Oct 23 24 Oct 24 -
41461813030 Co., Ltd.
2 |Dial Thermo-Hygrometer Sodium Hydroxide Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5Jun 24 -
Sodium Bisulfite as Sodium (Thailand-Japan)
Potassium Chromate as Potassium
Isopropyl Alcohol
Phenol
Sulfuric Acid
Hydrochloric Acid
Nitric Acid
Fungi
Bacteria
3 |Digital Thermo - Hygrometer Sodium Hydroxide Digicon TH-02 Technology Promotion Association 23H1101 24 May 23 23 May 24 -
Sodium Bisulfite as Sodium 395034175 (Thailand-Japan)
Potassium Chromate as Potassium
Isopropyl Alcohol
Phenol
Sulfuric Acid
Hydrochloric Acid
Nitric Acid
Fungi
Bacteria
4 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator 73249 Co.,Ltd.
5 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-105 25 Apr 24 24 Apr 25 -
117689 Co.Ltd.
6 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-107 26 Apr 24 25 Apr 25 -

117693

Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
7 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24053 18 Jan 24 17 Jan 25 -
00409050
8 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24051 18 Jan 24 17 Jan 25 -
00408982
9 |Light Meter Lux Extech Instrument, 407026 Innovative Instrument 24-LXM-152 30 May 24 29 May 25 -
Taiwan A 052209 Co,, Ltd.
10 |Thermal Environment Monitor Heat Meter 3M QuesTemp 32 Innovative Instrument 23-TPM-483 17 Oct 23 16 Oct 24 -
TPS030006 Co.,Ltd.
11 |Thermal Environment Monitor Heat Meter Quest QuesTemp 34 Innovative Instrument 23-TPM-373 7 Aug 23 6 Aug 24 -

Technologies, Inc

TEK120020

Co.,Ltd.




PNNOVATIVE INSTRUMENT CALIBRATION LAB

PRNOVATIVE IRSTRISHENT 00, LT0 MEA OFFICE

TN NI L, SO0 SUN TINAKORN |1 TAMININ BANGKARD,
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10530 THAILANG
TEL: U021 1888001 FAX: I86K-21 16-T 140

Certificate of Calibration

Cistimer Certifieate No : 23-AFM-219 Rov.l
Name UNITED ANALYST AND ENGINEERING CONSULTANT.CO,, LTD. Reyuest No 5 Reg-2023-2171
Address * 81 Sod Udomsuk 41, Sukbumvil Reod, Basgehak, Prakanoay,

Fanghok 10260

Unit Under Calibration Details

Measaremeni Herm i Air Flow Meter

Mawfsciuser + TE

Medel + Al Sensar Model © -
Serul Numsher : A1461813070 Sengon Seral Namber © -
n ¢ LUAEEFM.102/2561

Loscution of Calibeation @ LAR £ ATR VELOCITY METER

Callorathon Enyirenment and Details

Temperature 123'Ce3’C
Humidity o SE%RH 20 %RH
Baromsetric Pressurn 1013 hi'a = 11k hPs
Heoeived Dale 11 Oreroher 2023
Calihration Date - 25 Octorber 2022

Calihration Procedure ¢ In-Bouse method CP-AFM-01 by Comparison technique with Stasdard Primury Flow Caldhratos

Reference Standard Madd Serial Number Trapoie Bae Calibeation
Air Flow Meter Gilihrator 3 Srancard Ao 10 10] 1 Sensadyre 12 Juby 2024
Adr Fliw Meter Cilibrator 3 High (how 18501012012 Sensidyne 12 Fiiky 2024
Temperainre meler GT I SRIDET rebom 27 February 2024
Pressare meter CPGIA0 ATONOKDAIES 1882 TPA 7 Rovember 2023
Truceability :

This Centificae is traceable

Unit theomph Seusilyne ATLA Acerndiation Mo 394501

Note

i bused uneersity muliplicd by the Coverage Factor k=2, providing o kevel of confidence approximsicly 95 %.

Thiz Centifieate was issued o replace W Calibration Cenifieaie Mo 23-AFM-219

Calibration By & ! Approved I8y ¢ o i}
Mr. Noppadon Luangan M, Pucit Mathaviom
Service Uslibration Engmeer Calibration Engimeer Supervisr
Tssue Dhate @ 7 November 2023

[
Ve wessihis rebaisd only 401 she itom calibrnedl. The cerficaie sl s be sopeoducod uscept in full without writhon approval ol the Mnmﬂuﬂauqu

A8 TOB-AFA8-01 Aev.00 Issun date 010718

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-IATAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICESs HECEMA
P ¥ 5 ho - 1 PR T - a0, E
344 PATTANARARN ROAD SO 1K, SUANLLUANG, SUANLUANG, BANGKUR 10250 7=
FEL. 0-2717-3000-24 FAX. 0-2719.2484 AT e maratras
CALBAATION D368

Certificate of Calibration Centficate Mo, > 2841102

Page: 1ol 2
Equipment : Digenl Thormo-Hygromater
Manufacturer: Diigloan This artificate may nat be reproduced other than in full
@xcapt with (ne prar written approval of tha head af
Model © TH-02 Corporate Servicas 3 Equiprant Caliseation and Testing Servicos.
Serlal No.: 385034174
1D Naw: UAE EFM 1852565
Condition As-Received: Used (lem
Received Data: 18 May 2023
Calibration Data: 22 May 2023
o 24 May 2023
Riference: 2305084 1WSC Submitted by:  United Aralyst snd Engnesring Consultant Ca, Lid.

Amblont Temperature; [ 28 = 3} °C
B4 Snoi Udomsyic 41, Sulthurmvil Road, Bangohilk,

Pheakhianong, Bangkok 10260

Relative Humidity: (60230)%

Procedure used: Calibeation were eonducted using in-house caldration procedure GP-HD3 accanding to comparison
with stangard chitled mirror gansar far humidity funation and with atandaed
frrcte for F function into amidily / tamparature chamber,

Condition of this result of calibration

| Refarercs standards instumants

Instrument Mode Serial No. Hfitate No. Due Date
1) Chilled Mirrest Hygromter Dew Mastar 44730 205634 14 Jun 2023
2} Handbeid Tharmemater With Sensar 1521 ASAIEH 2211751 12 Osl 2023

2.The certilicats s valld anly to the flam calibrated on date and pisce of msbrbon

& This Cerification i& traceabia {0 the internaticnal System of Uil maintamed throogh.
-Naional institute of Standards snd Technology (MIST) , The Unitesd States of America
“National instituls of Metrology Thaltand (NIMT)

Calibrated by :  Kraipop Onrat i 6

[ssue Date ; 25 May 2023 /1 Enakeit Waswwan]ua
| ] Pomihippa Tameyskul
| 1WVipom Tanllyswuti

enaslunugy
B (314380

INNOVATIVE INSTRUMERT CALIRRATION LAR

PNV ATIVE INSTREMENT U0, 110, BEAD OFTICE

E PTSREr ay w
7130 MO0 18 SOESUNTINARDEN 11 TAMBON BANG KATD, VAT hE Sh R 3 =
E i il Busmuns g A C =R EDITED
AN AR 1L SANILT AR AR PRV 0 10840 THATL AT S8 9l ..
CALBNATION LiRATCR=
TEL | FAN (3] 1T Az ztal
Fage /2
Certifleate No | Z3AFM 21U
Request N+ Reg 20222171
Result ol Cablbration :
Temperature Pressure sTn e Error eertalnty
fo (kPuh (Vmin) {Vmin) imin} (Wming
2500 1nzn RO 00240 0002 LR
28,10 130 [ o050 ot LTSS
2530 ma7T LT o10n oo Hants
1530 127 n1es 0200 0% I ans6
pisl ) a7 any LR 0007 0o0TL
M 12 o7 Loan Ahoi3 UAES
I o 2za [ 1698 ®o10 0085
IS 101,18 02 2007 hons D
bEi T} (IR 209 30 ny 0042
FLE o1t L) ERLTA) TR0 EE
2530 1a1.4a 5032 5009 0023 .07
Nnie ST St LU it tider Culibsmsion

UL Retenenee Comdition : A1281 0, JOED kPa, Aje

Flaw lile was overeciad lir non-ssanilurd operating condition by wsing equation |

Q - — Pres 24 Tinea:

e Ql‘E‘f Prer Tees

whoe Q= Flow Rao B Abiohire Pressun: T = Absohale Temperatue
Mems = Measunamens Condifios rel = Stendard Uondithon

* Indicaes non soenedited

End of Certificate

[
Ve tesilis el vaily i e st eabbratisd. The el shall nn b repmsbaced esec in i, ik weitien apymoral of e .lﬂf]ﬂﬂﬂ.ﬂmuq&l

F-708-AFM-OL Rey.00 tssue date 01/07/19

Cert. No.: 23H1102

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measuremant
Reference Standard uue Uncartainty
Temperaturs  Humidity Reading Error of Measurement
fc) (%RH.) (%RH} (%RH.) (%R,
250 401 40 04 1.3
50 501 a0 -0 16
26.0 B0.0 58 =10 16
250 702 ] 232 16
Result of Callbration:- Withoul Adfustment
Function: Temperature Measuremenl
Standard uueg* Uncertainty
Temperature Reading Error of Measuramant
re) ") {"C) 2'C)
20,014 204 0.386 042
25,022 256 0.578 Q.42
30003 W2 0167 042
40,000 384 -0, 100 na4z

uuc* : Unit Under Callbeation
The reported uncertalnly of measurement was bass on standard uncerainty muliplisd
by ga factor k= 2,00, provi Ieval 5%,

-olo-

W.

tenaslumuny
a 1152979



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

A3 PATTANAKARN ROAT SCH 1K SUANLUANG, SUANLUARG, BANOKOK 10250 ‘@
TEL 037 17-300024 FAN. 0-2719-0481 T MECTEETISTOM
CALIIRATIIN 3664

Certificate No. : ZIH1101 Cert No.: 2341101

Certificate of Calibration

Page: 1of 2 Page.: 2 of 2
Result of Calibration:- Withaut Adjustment
i t: igital
Equipment igital Thermo-Hygrometer _ Function: Humidity Measurement
Manutacturer: Digioon This cartdicate may nol be meprodiced ather fhan in full,
axcapt with the priar writben aparoval of the head of -
tadel THaoz Garparate: Services 3: Favigment Calibraiion and Testing Services Rafecowe:  Standund b trsiartsinty
Sarial No.: 485034475 Tomperature  Humidily Reading Error of Measurement
{"C1 (%RH.) (MRH.) (RH.) (£5RH.)
1D No.: UAE EFM.1B4/2565 250 401 a1 g 13
Conditfon As-Recelved: Used ltem 250 50.1 5 0.5 16
Received Date: 18 May 202 #40 60.0 &0 oo 16
250 ¥oz 1.
Calibration Date: 22 May 2023 v e '
10 24 May 2023
Reforenca: 2305084 1WSC Submitted by: Uniiad Anaiyst and Enginearing Consultant Go,Ltd, Edstiit of Callbrstion:- Wikhokst Ackuisrent
I 5 Function: Temperature Maasurement
Ambient Tomperatura: 1 25 = 3} 5C
s 81 Soi Udomsuk 41, Sukhumvit :
Rolative Humidity: {50 ¢ 20 ) % ek 1, SR, et Bmgin Standard uue Uncertalnty
Phrakhanong, Bangkok 10260 Temperature Reading Error of Measurement
(4=} "C) (4] ')
Procedure used;  Calibration were conducied using In-house P CP-HOE g o 20014 04 0.386 042
with standard millndb'mlrmr sansot for humiity ‘ turiction and wilh standard 25022 5.6 0.578 042
probe F Function into humidity / temoeratune chamber, 20,003 404 0.967 042
Condition of this result of calibration 40,000 401 0100 0.4z
1. Refefence slandads nslumants :
» " UUC* : Unit Under Calibrabon
1) Chillest bl ) St L s = The reported uncerainty of measurement was base on slandard uncertsinty multipied
tror Hygromater Criw Mastar 44730 2n5ean 14 Jun 2073 by e factor k = 2.00, i el 955,
2) Hangheld Thermomates With Sensor 1521 AfAzia 2 12 Oct 2023
2.Tha cerlificata ts valid enly 1o the lem calibraled on date and place of calibration, =olo-
2.This Cartiication ks fracaabla to the Intemational Systom of Unit maimtsined through:-
Natenal Instiute of S1andards and Tachnniogy (NIST] , The United Siates of Amarica
<Maticnal Institute of Matroiogy Trigliend (NIMT)
Calibrated by :  Kmdpop Onrat o Signatory : ﬂ i
I8sue Date : 25 My 2023 IJ] Cnaknt Waowwanjua
[ 1Parnthippa Tameyakul W
[ 1Vipoen Tantiyawtti
la [
B 01314979 q a 1152930fl
INNOYATIVE TNSTRUMENT CALIREATION LAR TNMOVATIVE INSTRUMENT CALITRATION LAN
ENEATIVE INSTRUMENT €00 LTTH HEAD (FFICE OONCWATIVE INSTRUMENT 0, 1T WEAR OF T
1A MU LT S AUSTINARENS | TAMBON AN AL SRR e o B T R 1, S00 S TIRAKIIRN 13 TAMBON BASE KAP, ¥
AMPHCIE BANG PHLI SAMUT TICAKAN PIROVING L 10840 EHATLARLD " w L i ARAPLCH IAMED PHELL SARELT PRABKARN OV INCT 10480 THAIL AR -- In -iul- LY, o
L. GBI -30a0-1 FAX: (83031 16-T180 ey’ = ety TEEL: (BANIT0 100 | WAN: VB2 TS SR s AOETINT
Pagelold Pagmloll
Certificate of Calibration Certifieate No = 23-ACT-111
Customer Request No : Req-2023-1408
Name S UNITED ARALYST AND ENGINEERING Certificate No : Z3-ACT-111 Sound pressare level Calibration Resuls : Withow Adjusiment
CONSULTANT CO.LTD. Request No ;. Reg-2023-1408 Calibration Runge Without Adj (dB) A {dB) Uncertainty | Acceptance Fmit
Address < 81 Soi Udomsuk 41, Sukhumvit Roud, Bungchak, (4B} Moasared Error Mensured Error (=dB) Class 1 (= dB)
Prakanong, Bangkok 10260 dft / 10dxh Hz 384 1B = - 14 n2s
I F .2 = = w13 (L]
Unit Under Calibration Details 114 di / 1000 He 137 0.
Measuraiment ilem = Avoustic Calibratir Cluss : 1
Manufiscturer SVANTEK Range = 94, 114 dB / 1000 Hz Frequency of Suund pressure level
Mad .SV 35A ] Calibrution Range Without Adjustment Adj 1 i Bt
Serial Numbar s a0 (Hz} Measured (Hz) | Error{%) | Messwred (Hz) | Error (%) (2%) Class 1 (£ %)
(1H] : UAE.EFM. 1052561 04 dB / 1000 He 1000.00 .00 - = 001 0.0
114 dB / 1000 Hz 000,060 ooy = - 0.01 070
Calibration Environment and Details
Temperature (13 °C)
Total Harmonic Distortion plus Noise of Sound pressure level (THIHN %0}
Humsiidity 150 & 20 %RH )
Calibration Range Withaut Adjustment A Ll
Barmometric Prossure {1013 =160 hPa )
: A {Hz) Mensured (%) Measured {¥a) (= %) Class 1 (= %)
Recerved Date + 26 June 2023
G4 dB /1000 He wiv - (2] r5
Calibrution Date + 27 June 2023
114 dB /1000 He 0.04 - (.l it
Location of Calibeation = LAB | Acoustic
Calibrution Procedure In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators W
Note t
Reference Stundard Madel Serial Number Traceable Due Calibration © Agerptwece limd win TECRRA2I01T Clusa |
Sound Calibrator SV 35A SROTO EET 31 May 2024 + The walibution rewsfin orcisde ihe safibrator présuns aiveston
THD Multimeter ms L4TTRS NIMT 31 January 2024 - The calibrion ey srchere e microphone sobime comeetlinn
i End of Calibration
Traceability * This certificate provid bility af to recogmized nutional standard, and 1o the
realizntion of the infernatonnl System of Units (S11.
Mate
The reparted uncerminty is based on stundard uneertainty multiplicd by the Coverage Factor k=2, providing i level of
confidence approximately 95 S
Calibrated By : it Approved By : Tl
Mr. Noppadon  Luangart Mt. Pacit Mathavorn
Service Calibrution Enginser Calibration Engineer Supervisor
lsgue Date : 27 June 2023
' '
- a5 s AOAEASAIAIUAN o s enaaslumugy

FNATORATT-I2 A 60 lasuee chate 01 /017/28

FM-08-LT-02 Hea 00 lnsuet dabe 0107/19
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Certificute of Callbration
Cusnmer
Name UNITED ANALYST AND ENGINEFRING CONSULTANT 00,LTT Cortilepte No 3 J4-N0M-108
Aditress B Sl Uidoenm d 1 Sakhimnyi Roail Babpctak, Mrakmong, Romghod 102660 Request No 7 Beg-H124-67.
Lot Uniber Culihrution Detalks
Messsinmnd iiom Moise nimicicr Mic o Clame : 3
Munufactzmr SVANTEK Micmpl Madel : SV27
W BV 4 Micripene SN 12014
117689

m VAEEIM 11N Ireamplifier SN

0wl Irstrument Seatus - Used

Culibwatinn Enyirsmment pod Betails
Tempersine A
Husmidizy A0 faltH £ 20 %RH

Bamenesric Pressure 1EHJ its = 10

Recebved Dioe 1% March
Calibraed Dk 25 April 2024
Calibranee Frocedurs In-hiomse methad CP-NOMA | bised on 1EC 61292 2007
Locatiom of Calibrution Lab Agogstic

Reference Stondard

Inirureeent Trand Model 55 D calihatin Trscebility
Ml freqercy Callbruioe et Quest-cal 24 uly 084 TSt
Standand Micraphone GAS ABAN Anpust HI24 URAS
Sine Geisgraton Sunmick Svundl 131 W ENber 2K WK Hlestric
Tirret EXTHCH O3ACT TI'A
Natr

e stamdan uncersainty meipliod b

irated iy - It Approved By 1
it | usirygsn Mr. Pagn Marhavorn
Service Ciltation Engineer Callbeution Engincer Sepervisor
Lesure Dt 33 Apeil 2034

The sen)

atet il 0 the e calthrgen. The coificme sball ot e peprsdis il eaepe b Tall i

. ionanslumuny

PRI AL e s i 1

INMUAATIVE INSTRUMESN L UALTHIOSTIIN | AR

BT T AT T
AR S S AT IS ]| RIS AR A
AR SLARA ) PHLDSANEL | P AR A PR IR | P TH AR ST

Cerlificuio Nn 24-NDM-1T

Request N e 2402

3. Linearity of response to steady signals
a.Sound exposure meter, linearity of response for changes of input sinusoidal signal level

VLC Sarting FAST (A High
Ref (dB] 550 B o 1000 | 1100 | 1140 | 1200 | 1300 | 14R0
1000 Hz Level A (8|  gap| wnyl ol wmol ttepl woof ismo| o
Error {dB} ) T ol ool ool oof ool oo
fief B} zaal mes| 1ows| 1ias| el
8000 Hy Leval & {dB} gan)  sag LT
Erfar (k| o] ool ool oo on
Ref (e} prn| Sin|
63 Hz Level A {6} nrel a7
Error B ool 21 ol o
Toleranges Limit |208) 1]
UNCERTAINTY (£ ) o3

b. Seund exposure meter linearity of arror

VU Setiimg Tieme Expusire Mensurement Tabreances
UNCERTAINTY
FAST/ A /55140 Rel rue Hel LTS Errer Limit

fihentor Settlmy 5 ™ ira b iPa' by ) %) il
1000 Ee | 10dR m n i nin oo
1R Ee 1100 R 45 4 [} 650 000

00 e |10 .dB W # 1o 0t SALY ih

0l H 110 1D 1% 200 15 1

OO0 e 120 it i h 110 4.03

31+

RN He | 20l 7 7] il Al “hd
HHI He 12048 w0 w 1060 i3 LM
1K Bl 120 B L] " 0m nmn i
100 12040 IR0 6l Ao A4 +O RS
HH He 1200 dRt a0 T 000 B 081

Tihe resiins relaseat

e e it T cevtiflisie sall ol b vepesdimzed wassepe i Sl within

PNV ATIN T INSTRUMEST O ALIRATION | A0

NSO ATTVE TRTRL MENT 0 TF HEAD

IR R S VN TIRARTIS | T ASIH

ARIPH I AR B ESAREL T ISERRAS, 1 T THATL AN

e ey AFELY et

Cenificas No J4-NOM-TOS

R 1726

L. Absolute acoustical sensithvity

UL Setiing Titme Exposire Measurement Taberances
UNCERTAINTY
TAST (A 1 §5-1an Rl v Lo T Ervor Limin
Calibratur Setiing [ s o ) ) i b
JU0) b 114 120 120 118 UF] 1t Ll
Kot Abwolute semitivity wis extabfished by the wse of Sound Culibrssor Brand SVANTER. Model 8V 348, SN 55070
1. Frequency hti
Eieviation fram various Taleranees
ULE Sestlme ENCERTAINTY
Frequency Welghiing Limit
FAST /55140 A I.
i+ i (4l
ST Seiting ] (L]
i Hr ] [ 1400 0

128 He 02 1l [T} (K]
250 He il ikl han 1*
St e ik (X 40 £}
TEHH0 Hx 0o iy 40
) I i o 140 10
L0000 e A B {han 1
OO0 Ha (L0 [y ndn in

Tihe rosmaltn seluted only b0 fo s et The cerfifiesse shal il be sependiiers

s banEslAIUR

AL TN

PN A IV IS ERUME ST AL IEATION T AN
PR AT T s FI IS o T AR e
RS L, ST PART TR EL T ARIEE S JUASE

1 HAR L L RAAL AR

MY 0 S THATE AN

Centifivste Mo

Rt Mo Ry 3004

4. Response to shart duration

a. tor dal signals - reference level
VUC Setting Time Expisiry Memurvnnt Tolerances
UNCERTAINTY
FAST (A7 85130 Fet Lt Ref Ervur Limit
Callbrater Setfing [ 1 i# h (P ) [ ' by
000 117 9% U i hdn 1an 09 2 Dk il
. Sound exp mater respi for serles of impulses
VUC Seriing Time Evpusire Muasuremscni Tulerances
UNCERTAINTY
FAST /AL 55-140 el LR Rel e Errar Limit
Calibrater Settimg o] w 'l B (%) ) )
Burst | e, 5.6 540 Hah 140 o am Al - 438
Bt | e, 1190 AR i a0 Lo 4 -2 i 30~ 44
Harst | s, 108 B 143 EH 00 040 -1 2044
5. R 1o unipolar pulse
UL Seriing, Time Expusure Messurensent Tuberanees
UNCERTAINTY
FART /A 518l (XS tie Wifteeont Limit
Callbraise Sentisg w 't o) Pk (=)
s Retangle+ 1A
N 1 13 -2 -
i gl - 1047

* indicates non actredited

End of Certificate

e sansalaeaue

LI B e I L 11 T3




PANTIVA LIV IS TRUMES | L AT THIATHIN | AT

IR

T TS | 1] RALIH 1A S KA
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Page 14
Certificate of Calibration
Customer
Narne: UNITEITANALYST AND ENGINFERING CONSULTANT 00, LTD Cortifigate So | 24N 107
Adhlresa N1 %0\ Udomesk 21, Sk Read. Nanpchss. Prakenong, Rangkok 10260 Beguest N ;e i
Lnit U miler Calibration Detsils
Mt Naise Dty Microphors Class - 2
Mlmufacisrer SVANTER Microphono Model - SVIT
Ml S0 112860
Serl Numiser
mn UAEEFM 1152865
e 1 ol oan [}
Calibration Emvironment and Details
Tempenitsre AELC
Hurisity LD TS VRN
Haromenc Pressane 1003 hita = [0 RPa
Received Date I Al 24524
Lalbrated Dhile 2 April 2024
Calihentiom Procedure Trhionse emettiod CP-NIM-EL Sesed on T
Lagatian uf ¢ sfihrasing Lah A onusie
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3. Linearity of response 1o steady signals
i, Sound exposure meter, lineanity of response for changes of input sinusoldal signal level
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4. Response to short duration
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : WL-42 / Microphene UC-52 / Preamplifier NH-24
Serial No.: 00409050/ 189687 / 90445
1D No.: UAE.EFM.012/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SO1 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : =
Ambient Temperature : [ 23.0%3) °C
Pressure : (1013 £3 ) kPa
Relative Humidity ( 500 £20) R
Received Date : 21 DECEMEBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 IANUARY 2024
Calibrated by ; Nathnkorn Pisutpaisan
Approved by : 7‘-
L e T
{ Thanakul Perchurai )
This-certifi is issued in d with the of ISOVEC 17025 standard, may not be reproduced
other than in full, except with the prior wntten approval of the head of Calibration Laboratory. .
eneslumuAl
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Tol #66 2433 8351

Emall | ealibration@stiphomeam

Cert. No. : ACL24053

Job No.  : VCRTACHD34
Pages : Joff
Summary of Measurement Result ;
Uneertainty Maximum-permitted
Parumeter uncertainty of
(1)
measurement (dB)

1. Ahsolute sensitivity 0.2 N/A

2, Self-generated noise 0.2 NiA

3. Avoustical signal tests of frequency weightings

125 Hz o3 0.6
1000 Hz 0.3 0.6
BO0U Ha 0.3 0.7
(4. Electrical syl tests of frequency weightings
For 10 Hz to 4 kHz 0.3 .6
For=>4 kHz to 10kHz 0.3 0.7
For = 10 kHz 0 20 kHz = 1.0

5. Freguency and time weightings at | kHz 0.2 0.2

6. Long - term stability 0.1 0.1

7. Level linearity on the reference level range 0.2 03

8. Level lipesrity including the fevel range control 2 0.3

9. Tane burst response 0.2 0.3

14), Peake © sound level .2 0.35

11 Overload indication 0.2 025

12, High level sbility 0.l 0.1
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HECTILTIS K028
CALIBAATION D354

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. @ ACL24053
Job Ne. : VCETACO034

Puges i |

This equipment was calibrared by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had 12515 to Acoustical and Flectrical signol tests of frog; igghii

with hoi

Standurd Instruments.

of B

chamhber and Reference

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

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

Instrument Model Serial No.
Waveform Generator 332104 MY43017076
Waveform Generator 335118 MY52302742
Digital Multimeter 33461A MYS53220104
Digrital Multimeter 33461A MYS3220076
Digital Multimeter 344614 MY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977500
Messuring Amplifier NA-4ZKAL 34560405

Cert. No,
EF-0009-23
EF-0010-23

EEL.BP 30/0266

EEL.BP 2941266

EEL.BP 310266
EF-0011-23
AA-1001-23
AA-3002-23

Due Dute
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
0B-FEB-24
14-FEB-24
14-FEB-24

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibeited item only,

3, This centificate is bl to the

al:

| systemn of wnit

3,1 Nativnal Institute of Metrology (Thailand).
3.2 Thailond Institue of and Technological § d
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Result of calibration :
1. Absolute sensitivity
Reference Measured Accepiance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB ) (dB )
93.9 (93.98) 039 1K} 0.3
1. Self-generated noise
2.1 Normal test
Measured Value
(dB )
142

2.2 The microphone of the sound level meter was replaced by electrical sipnal input dovice,

Frequency Measured value
Weighting (dB )
A - weight 9.9
© - weight 166
Flat 226

3. Acoustical signal tesis of frequency weightings
Meter free-field scoustic response at a level of B4 di

Frequency Deviation from verious frequency weighting response curve (dB)
(k) Flat Coweight | -Asweight Aceaptinos
Limits
125 0.5 0.5 0.5 +1.5
100 03 03 0.3 =140
K00 01 0.2 02 +5.0
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d. Electricul signal tests of frequency weightings
Weighting network response with relative w | kHz,
Frequency Diewiation from various frequency weighting response curve (dB )
(Hez) A
Flat C-waight A-waight cw_p‘_n“w
Limits
63 -1 .1 1.1 +2.0
125 00 0.0 -0.1 *1.3
250 0.0 0.0 -1 +1:5
S0 00 04 .1 #1.5
1000 0.4 00 0.0 =10
2000 0.0 0.0 0.0 =20
4000 0.0 0.0 (0 3.0
A000 0.0 o0 0.0 =50
5, Frequency and time weightings st | kHz
3.1 Frequency weightings at | kHz
Anticipated Mensured Devinted Acteptance
Frequency Value Value Value Limits
Weighting (4B ) (dB) (4B) (4B)
A - weight 4.0 94,01 0.0 +0,2
C - weight 4.0 94.0 0.0 =02
Flat 4.0 94.0 0.0 +032
5.2 Time weighting at 1 kHz
Anticiputed Measared Deviated Accrptange
Frequency Value Value Velue Limits
Weighting LdR | (dB} (dB ) (dB}
Fast 94,10 4.0 0.0 0
Show 94.00 4.0 0. 0.1
Leg 4.0 “0 0.0 (.1
. Lang - term stabilliy
SLM Display | SLM Display Dievitod Aceeptanee
Frequency at initinl ot final Value Limits
Weighting (dB ) (dB) (4B} (4B )
'
A - weight 9.0 040 .0
s wrfasla
s 2
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8. Level lincarity including the level range control
Anticipated Measured Deviated Acceplunce
Range Value Value Value Limmits
(dB) (dB ) Ldi) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time “Tame burst Anticipated | Measured Deviated | Acceprance
durntion, Th Cyele Value Value Valug Limits
Weighting (ms) (dB ) (dB ) (dB ) (dB )
.25 1 1080 107.9 -1 1.5;-5.0
Fast 2 8 1170 1169 0.1 1.0;-2.5
200 A0 134.0 134.0 0.0 +1.0
Sish 2 8 108.0 L 08.0 0.4 1.5 ;-5.0
200 500 137.6 127.6 0.0 +1.0
025 1 99.0 988 02 1.5,-5.0
SEL 2 8 1080 107.9 0.1 1.0:-2.5
200 800 1280 128.0 0.0 +1.0
1, Peak C sound level
Mumber of cycle Anticipated Measured Devinted Accoptance
in Value Value, Lepeak Value Limits
test signal (dn) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.4 £3.0
Cine 1364 136.3 0.1 +1.0
Mumber of cvele Anticipaied Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) {dB ) (dB} 1 dB )
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 0.3 2.0
MNegative half cycle 1354 135,1 1.3 +2.0
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7. Level linearity on the reference level range
Anticipated Messured Dievinted Acceptance
Value Value Value Limi
(dB ) (dB) LdBE | (dB )
137.0 1370 0.0 1.0
1360 1360 0.0 & 1.1
1350 1351 0.1 + 1.1
1340 1341 1.1 + 1.1
133.0 133.0 0.0 b 11
1320 1320 0.0 =11
1310 1510 0.0 £1.1
129.0 129.0 0.0 E L
1240 124.0 0.0 L nl
119.0 9.1 0.1 1.}
1140 1140 1.0 11
109.0 109.0 0a L1
104.0 104.1 0.1 + 1.1
220 99.0 0.0 Ean
4.0 240 0 + .1
820 B9.0 i11] 1,1
B0 B0 0.0 Ll
7o 7040 [ 1.l
T4.0 740 1.0 1
9.0 650 O ol
640 6.0 £ & 11
9.0 59.0 0.0 % 1.1
.0 54.0 0.0 L1
400 490 £ 11
0 44.0 0.0 =11
9.0 39.0 0.0 1
34.0 340 0.0 % 1.4
30.0 30.0 0.0 1.1
290 28.0 0.0 =11
284 280 0.0 +1.1
210 10 0.0 + L1
260 6.1 0.1 & 1.1
250 251 0.1 + 1.1

Lan‘g:_ﬁ%gﬂ
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11, Overlosd indication
Measured value ( dB ) Deviated Acceplance
Positive MNegative Value Limits
one-half cyele | one-half eycle (dB ) (dH )
89.6 89.6 0.0 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequeney atinitial at final Value Litnits
Weighting (dB) (dB ) (dB ) (dB)
A - weight 137.0 1370 0.0 +0.3
The reporied uncertainty is bascd on 4 standard i ltiphied by e factor & =2
or any value following calculuti iding a lavel of ! of approximately 95 %

Eml of Calibration Cerfificate
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Callbl’atlml Certlﬁcate Calibration Procedure : CP-AC-01
Equipment : SOUND LEVEL METER Calibration Method :
Manufacturer : RION This equipment was ealibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM),
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24 The SLM had tests to Acoustical and Elecirical signal tests of frequency weighting with Anechoic chamber and Reference
Serial No.; Q08982 7 186172 /00727 Stundard Instruments.
1D No.: UAE.EFM.009/2564 For tests results of each items were made by observation of each Instruments display and also with SLM's display.
Condition of this result of calibration :
Condition As Found : GOOD 1. Reference Standard Instruments :
Instrument Maodel Serlul No, Cert, No, Due Date
Customer ; UNITED ANALYST AND ENGINEERING CONSULTANT (UAE) Waveforn Generntor 332104 MY48017076 EF-0009-23  07-FER-24
81 801 UDOMSUK 41, SUKHUMVIT ROAD, Waveform Generator 135118 MY52302742 EF-0010-23  07-FEB-24
BANGCHAK SUB-DISTRICT, Digital Multimerer 336IA MY5322010¢  EEL.BP30/0266 |3-FEB-24
PHRAKHANONG DISTRICT, BANGKOK 10260 Digital Multimeter 33A61A MYS3220076  EEL.BP 2900266 13-FEB-24
THAILAND. Digital Multimeter 34461A MY60024273  EELBP 3101266  14-FEB-24
Location : * Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24
Ambient Temperature ; (230 £3) e Condenser Microphone 4180 2077900 AA-I001-23 14-FEB24
Pressare : (1013 %3 ) KPa Measuring Amplifier NA-42KAI 34560495 AA-3002-23  14-FEB-24
Relative Humidity : {500 £20 ) %
2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated itom only.
Reveived Date : 21 DECEMBER 7023 3, This certificaie is N T soxval stephs R ki ot
Calibration Date : 18-19 JANUARY 2024 3.1 National ustitute of Metrology (Theiland).
Date of Issue : 2 JANUARY 2024 3.2 Thailand Tnstitute of Seientific and Technological Research (TISTR).
Calibrated by : Nathakom Pisuipaisan

Approved by : 7. ﬁ .

( Thangkul Petchurai )

This centificate is issued in necordunee with the requirements of ISOIEC 17025 swndard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory,
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Sumntiry of Measurement Hesult : it of n:

1. Absolute sensitivity

Uncertainty Maximum-permitted s —— ik py—
Parametir (aB) uncertainty of Acoustic Signal Value Deviation Limit
miasurement (dB) (dB ) (dB ) (dB ) (dB)
1. Absolute sensitivity 02 NiA 93,9 (93.98) 519 0.0 03
2. Self-gencrated noise 02 NIA
3. Acoustical signal tests of frequency weightings 2, Self-gencrated noise
125 Hz 0.3 {16 2.1 Normal test
10400 Hz 0.3 0.6
8000 Hz 0.3 0.7 Measiired Vel
4. Electricul signal tests of {i iphting: Ld8)
For 10 1z to 4 kHz 0.3 0.6 145
Foi @ kHin It s 24 o 2.2 The microphone of the sound level meter was replaced by elecerical signal input deviee.
For > 10kHz o 20 kHz - 1.0 Froqueney T ———
S. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1 Weighting {dB)
7. Level linearity on the reference level range 02 03 A - weight 12.6
£, Level Tinearity including the level rnge control 0.2 0.3 © - weight 152
9, Tome burst response 02 03 Flat 4.7
10. Peik C sound fevel 02 0,35
11. Overload indication 02 025 3. Acoustical signal tests of frequency weightings
12, High level subifity [N} ol Meter free-field acoustic response at o level of 84 dB
Frequency Devintion from varions frequency weighting response curve (d8)
{Hz) B B . Acceptance
Flat C-weight A-weight Limits
125 0.0 0.1 .1 + 1.3
10040 0.0 .0 0.0 + 1.0
BO00 3 24 24 +5.0

I.E)I];l:'lmu_ Laﬂﬁfj(im .
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Job No. : VOGTACON34
Pages : Sofd
4. Eleetrica signal tests of frequency weightings
Weighting network response with relative 1o | kHa.
Frequency Deviation from various fr ighting response curve (dB)
(Hz) Flat Coweight A-weight awmnw
Limits
63 0.1 0.0 0.0 =20
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 1 0.0 +1.5
1000 0.0 L] 0.0 =10
2000 0.0 01 0.0 +2.0
4000 0.0 00 0.0 3.0
Bl LA} 0l 0.1 5.0
5, Frequency und time weightings a1 1 ki
5.1 Frequency weightigs at | kHe
Anticipated | Measured Deviated Acceptunce
Frequency Value Valie Value Limits
Weighting (di ) (dB ) (dB) (dB)
A - weight 94.0 4.0 0.0 0.2
C - weight S 54,0 L) 0.2
Flot G40 94.0 0.0 +{.2
5.2 Time weighting at | kHz
Anticiputed Meazured Dievinted Acoeptance
Frequency Yalue Value Value Limits
Weighting (da) | dB} {dB ) (dB )
Fage 4.0 94.0 0.0 +0.1
Slow g4.0 Saih 51 +0,1
Leg 440 4.0 0.0 + .1
fi. Long - term stahbility
SLM Display | SLM Display |  Deviated Acceptance
Frequency it initial ot final Velue Limits
Welghting (dB) (dB) (4B ) (dB)
A - weight 940 94.0 00 lmjm
7 -
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8. Level linearity including the level range control
Anticipated Measured Devinted Acceptance
Runge Value Valne Ve Limits
(dB ] (dB ) {dB ) {dB )
Auto 4.0 4.0 0.0 #1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceplance
duration, Th Cycle Value Value Valye Limirs
Weighting | (ms) (dB) (d8) (dB) (dB )
(.25 1 FOEA H7e 0.1 1.5;-5.0
Fast 2 8 11740 117.0 0.0 1.0;-25
2001 B0 134.0 134.1 0.1 1.0
i 2 ] 1 08,0 10B.0 0.0 1.5 ;-5.0
204 A00 127.6 127.6 . =14
(.25 1 9900 989 -1 1550
SEL 2 £ 108.0 108.0 0.0 10,25
210 B00 128.0 128.1 0.l +1.0
10. Peak € sound level
Numtber of eyele Anficipated Measured Deviated Acceplanee
in Value Value, Lepeak Value Limmits
test signul (dB ) (d8) (dB) (dB)
Contimpous 133.0 133.0 0.0 43.0
One 136.4 136.3 0.1 430
Number of eycle Anticipated | Measurad Devisted | Aceeptance
n Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 2.0
Pasitive hall cyele 1354 1352 0.2 +2.0
Negutive half eycle 1354 135.2 0.2 2,0

Lﬂﬂ;’l%&l‘qu

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

454511 Siintnoen Rood, Borgburmea; Bongplud, Bangkak, 15700 Thafland
Tl #Af 2433 835 Ermali; cafibrotinn@esthphomaosem

SITHIPORN/

tocliates

NAC-TIR-TIS 17025
CALBRATION 344

7. Level linearity on the reference level range

Cert. No. @ ACLZ4051
Job No. : VCGTACD3Y
Pages : 6ol 8

Anticipated | Measured Devinted Acceplance
Value Value Volue Limits
(dB ) (dB) (dB ) (dB)
137.0 137.0 L] £1.]
136.0 136.0 [ a2
1350 135.0 0.0 L1
134,00 134.0 00 Ean|
133.0 133.0 00 1.
132.0 1320 0.0 + 1.1
1300 131.0 04 + 1.1
129.0 129.0 40 +1.1
124.0 124.0 [LE1] +1.1
119.0 18,0 0.0 =11
114.0 114.0 (.0 +11
109.0 0.0 0.0 1.1
104.0 104.0 0.0 =11
99.0 940 0.0 £1.1
S4.0 4.0 0.4 x L1
20,00 290 04 =11
#4.0 24.0 0 £1,1
90 T 0.0 1.1
4.0 740 0.0 1.1
9.0 69.0 00 £1.1
64.0 64.0 0.0 Lol
59.0 59.0 0.0
4.0 540 0.0
40.0 49.0 0.0
4.0 4.0 (L0
39.0 390 A1)

3.0 4.0 00
30.0 99 )1
9.0 289 .1
28.0 119 0.1
.0 26.9 -
26.0 259 0.1
50 4.9 -l

gy

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

4545 Sirinthom Road, Ranglirmeu, Bongphid, Bongkak, 10700 Thaband
Tol+682433 8331 Emall. callbrotion@ethipharncam

SITHIPORN)
ez Sl NSCTISHTE 17025
CALIBRATION 0353

Cert. No. : ACL24051
Job No. : VOGTACH03

Pages  : BolB
11, Overload indication
Medsured value { dB ) Deviated Acceptance
Positive Megative Value Limits
one-haff cycle | onc-half cycle (dB ) (dB )}
89,6 B9.5 L1 %1.5
12, High level stability
SLM Display | SLM Displuy Deviated Acceptinoe
Frequency at initial at final Vulue Limils
Weighting (dB) (dB) (dB ) (dit)
A - weight 137.0 137.0 0.0 +0.3
The reported uncertainty is based on a standard Itiplied by e factor & =2

or any value following cateulation, providing a luvel of confidence of approximately 95 %

End of Calibration Certificate

Lanm;;!.um_




INROVATIVE INSTRUMENT CALIBRATION LAR
INROVATIVI ISSTRUMINT C6, LT, WEAD OFFICT

TR MO0 10, SO0 SLRTISAKORN |1 TAMININ BANG KAFD, =
b iVl Byt +Au

AMPHEN BASE PTLLSAMUT PRARAN FEOVINCE 1050 THAILARD = ACEREDITED

1 02| 16T EaLNATEN LASanATINY
THE: SR E-TH L FAN, 06152 | 167180 ST

Certifieate of Calibration
Castomer Certileare No ¢ 23-LXM-168
Hame S LINITEL ANALYST AND ENGINEERING CONSULTANT Requiest o2 Res-2025-0913
00, LTI Page: 112
Akdress © 81 Sl Udoemesk 41, Sukbusvit Road, Basgehak, Prakenang,
Hangkek 10260
nit Under Calibration Details

Imstrument Name Dvigital Lux Meter Range Calibrstion : 2000 , 20000 1y

Munufhutuse EXTECH Insrment Sumius :  Used
Model A0T0R6

Serul Nurisher AQS2209.

Teesalution s 1k

100 Kby UAEEFM. 1732564

Calibration Environment and Detalls

Temperature LR LRt

Hismidity &0 %AH = 20 %RH

Recelvad Date 27 April 2623

Calibrused Date 19 May 2023

Calibension Procedure | The messirement wiis done in sccordonee with CP-LXM-01

Reference Stundurd Phatieneter nnd Iluminance Sensor, Seriul No.: 36622, M59272, which was calibrted on 1| November 3022,
Certificate Now: TP-1027-22

Traceability This Certifiente b5 trmeeable o Intemational System of Unie (51} Unk throagh Matlonal Instiite of
Metralogy [ Thailaml)

Mte

The reparted uncertainty is hased on o stndard uncerminty maftiplied by the Coverape Factor & = 2 providing n kvel of éonfidence

approimstely 15

Approved By : rq\':;“
Mr, Pacit Muthavor

Calibeation Engineer Supervisot

wsue Dty & 19 May 2023

i resatits relunat coly o fhe e valibnesd Thie i shalt ot by seniept I UL withinat wrlttem apppeoval 6 e Dol InunemenggCod Ll
wenansluAauRu
INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUSENT CO LTE, HEAD CHFIEE E .
TR N0 L SO0 SUNSTISARKORS | E TAMBEON BANG KAFD, _! Aty Buie kel Rimegaim v
ANMIHICIE BLANC PHT I SAMUT PR ST F wsqn T NI AL
« 0 FHL SANLIT PRAK AR FIOVINCE 1050 THAIL ANL byl atind
TEL IMAMETTIE 2800 1 FAN (0002 ] 1T 140
Certificate of Calibration
Custamer Certificate Mo 1 25-THM-443
e  UNITED ANALYST AND ENGINEERING Roquest No 1 Reqr2033:2174

CONSULTANT COLTD,

Addrees 1 Soi Udonstth 41, Suklnamy i Road, Rangehuk. Prakanong, Page 1 112

Banphok 10260
Umit Uriber: Cutlineaghon Dutally
Caliration Pammeter | Tengerstune:
Instrument Name Thermal Eurvin Range Colihruion = 35 o 6 *¢*
Manifocnirer LM Type of Semsor - KT

i OTaz Sensor Dinmeter (mm}
TISII004 Calibration Prdision o)

Unsirumient Stans

Hesohution

10 Nymiber

Calleathon Enviromment and Details

Temperaune £ ETP L0
Humidiny 33 %RH = 14 Wit
Reverved Daie 1| Cigtober 20021

Calibrancd fae 17 Dictober 2027

Calibration Frocedure Inehosase vethod CP-TPSM-H by Compansan with Standand Thermomerer

Ingital Thesmenmeter with Sensor, Mamfnciumer GINGEWUTNGD, Modet: 6T RTTHMN

Relereice Stundari
ARONOST, 103 03-TIM Which was calsheated an 27 Febuary 2023, Calibrasion Cenifivae No: - (GR23-
A

Traceahifity Wi & erti Tt s bl 0 51 Uit thicagh Quality febam Ca., Lid, NSCONSC Acenedinntion Mo

Cadibwntion 1297

Nate
Thi tepatted uncerainty b bised an stndand anceriuinty muiplied by b Coversge Faetor §=2, providing a lovel of confillence

apprkmately 95 %,

Approved By ¢ fite
Mr, Nappadan Lz

Teichical Musger

Rssiie Dhate + 17 Dxaaber 2023

e ooy 0 (f0 e ek The codicae o al af tor rmwsatie harenes G, Lt

wenarslusuny”

INNOVATIVE INSTRUMENT CALIBRATION LAl

INROVATIVI INSTRUMENT C0, LTT: HEAD BFFICE
TEND MO0 18 SO0SENTINAKORN 11 TAMDON BARDG KATT
ABFHOIR ARG PHLESAMUT PRAKAN PREVINGE 1540 THARL ARD

TEL 40632 | Lo-386Ik | PAN 660-20 17140

T —
ALISRATION LANCIETDRY
AL 2L

Calihiration Soee Certifieate No : 1L XM-108
LU Adjustvestn Tow sdjwement befics nse Requesd No @ Keap 03340613
Page: 174
Iesult of Calihratinn ¢
TC Ranse ) Stamilard ULC Reading | Carrection Uncertainey
i (1) [[14) =l
* o [ 0pass
L] 50l o 22 44 of Rending
1 m L ! 2.2.% of Resdimg
0 2 1
00 35 3
4o s 3
L nos 4 22 %ol Rending
2n01)
i HOE L 12 % of Reading
(L0 1o -1 23 % of Reuding
12m 1210 n 22 % of Rouling
Lani 1 -t 22% of Reading
16 1613 -3 22 % of Kending
1B (L] - 22% of Reading
2000 1955 2 23 % of Readding
3000 by e 22 % of Rzoding
20000 2000 W 10 23 % uf Reading
000 LAl 2 23 o Nouding
* Inudigaies o aceredined
Kt wf Corvificate.
Calllsraterd By ¢
Bl Roppackes Lusmgar:
The seaiikes elatend iy 1 e e sl The cerifice s e he I 1, i

IHROVATIVE INSTRUMENT CALIDRATION LAR

INNUVATIVE INSTRUMENT €O, LT, HEADOFFICE.

7 B9 NBOD 11500 SURTINAKORN 11 TAMBON BANCGKAED.
AMITHEE BANG PHLESANLT PRAKAN MEOVIRCE 10080 THAILANE

FEL: M2 Eh e8] FAK: 0HE2 116110

~ienasliieauny

b/

TIS) IS T0IE
EALIBRATIOND 20

Calibraties Note Cortificats No ¢ 2LTPM-S83
UL Adusimest Wil Ailiusi Reiuea No | Reg-2023-214
Vage1 12

e of Caliieation -

Sranlad

AV endmg Corrrtion e sty
U Semar Tempaas
" mm R
Lad]

00t 198 i 03

543 249 o wis

i 20K a2 i

3507 K “u2 ni

WET

A0 LUK = ols

win Ay i al

fansd 459 01 ol

00K 90 ur als

000 199 il an

5018 24 1 L)

i 20 [ ai

AS0RN EER ) L REE]

DRY

sy A i an

asmi a5 i ui

Sinas L na {Ne]

(TR oy “th1 {NL]

2081 1w il

25003 He “il

s i 02 u3

350 M3 w2 w1

GLDRE

Anain 95 =0 (&L

4501 e “al 011

RLECA) "ne -al (AE)

[ X 82 .11

Tl Crreificase
Calibrabal By 1 [a e
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INNOVATTVE INSTRUMENT CALTBRATION TAR
IRV ATIVE INSTRUMERT €0 LTI, HEATY OFFICT

T MO0 1A, SOESUNTINAKORN 11 TAMBON BANG KAEC,

AMPHOE BANG PHLI SAMUT PRARAN PROUVINCE 1040 THAILAND

6T

TEL; 166821380 1 FAX: |tiea-0

Certificate of Calibration
Customer Ceriificate No : 23-TFM-3T0

Nome o LUNITED ANALYST AND ENGINEERING IRequest No : Reg-2023-1525

CONSLLTANT COLTD,
Address 1 Sod Lclirrisuk 41, Sulhimyvie Riad, Busgelik, Page: 12

Prakanong, Bangkok 14260

Uit Under Culibration Details
Calibration Marnmeter Temperatise
Range Calibration = 2450 w60 "C

Insirmment Name Thevmul Environmest Manison

Manufacturer M Type of Semior 1 RTD
Madel gr-12 Sensar Diameter (mm) : 4.5
Serial Mumber TR0 Calibrutioe Position (mm) © 675
Hesolution (R, Intrarment Stalus @ Lised
1D Numbar - UAEEFM 0082550

Culibration Environment snd Detuils

Temperature 1 2EEIN0

Humidity S5 URH £ 15 MRH

Reveived Dale 21 July 2023

Culibrated Dute 7 Auguet 2023

Calibration Procedure lihiise mgthiod CP-TPM-01 by Comp with Standard Tk

Heference Standord Digital Thy with Sensor, Manufi T GINGOVGINGO. Model: GTEISRTD KL SN:
DRMIO03T, 10 02-TFM Which was enlibrated en 27 Febunry 2023, Colibeation Certificiie Mo, « QR23-
U4

Traceahlity This Cerfifiente |s truoeahle w51 Unit through Cuality Rebom Co, Lid., NSC-ONSC Acereditation No,:

Calitration 0242

Note

The reported imeeraingy i based on standard uneeriaingy multiptied by the Covemge Factor &=2, providing o level of confidence

approximisely 935 %,
Approved By @ ol
Mr. Noppaden  Luangast
Technical Manager
Tasue Diate ¢ 7 At 2023
'
TR Do PP R o SOENTIAIUAN

FM - TPMAI1 R 1| dewwe date LA02°20

INROVATIVE INSTRUMENT CALIREATIN 1

INNOVATIVE INSTIUMENT (O LTDL HEAD OFFRE

TER MO0 1Y SOLSUNTINAKORN 11 TAMBON HANG KAL),

q EERACTINES FRAKAN IOV INGCE 105400 THA 3 il
AMPHCHE BASCE (L] SAMUT FRAKAN IFROVINGE 10840 THATLAN] CALMRATIONDISE

TEL: (66HF21 16-28060- 1 FAX: 160HRT1 1E-T 140

Calliwition Kol Certifieate Mo © Z3TPR-370
LIUC Adfjiistmenn Nt Adjiast. Request No ; Reg-20024-1 524
Page : 27

ezsult af Calibeasion 3

Sl

UIIF Hrnig Carerines Hssriatary
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ML %9 +01 L84 ]

IS 13 =ikl (153

Wit

HLH o0 o (N5}

AT 450 i ik}

SiLi T oa 11

wLOaN AL (L] i3

20031 mh ni 0.1

pLYi L} 23dh i} [R5}

003 i (i} 013

3505 Sl o 01

I3y

A0 et wn 01

A5 450 i 0%

e a0 o a1

04T i an A

2001 199 <l w1y

pLRTLS My 0 L

34} k14 15 .l nii

ST L +iK] (¢}

GEORE

40030 ann o 11

4504t 450 na [k}

30041 30,1 81 s

0.0 .1 -0 013

i of Cortificate
Calltwated By ¢ %
M. Slitlebal Jingikdretibl
'
Rt L senaslemuny

Pt PP MO RewtH fasun dime 11030310



List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Atomic Absorption CADMIUM Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 24 Jan 24 23 Jan 25
Spectrometer LEAD (Thailand) Co.,Ltd. Checklist
2 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
3 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
4 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
SOLIDS Institute,Ministry of Industry,
Thailand
5 |DO Meter BIOCHEMICAL OXYGEN YSI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
6  |Hot Air Oven TOTAL SUSPENDED Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
SOLIDS Association (Thailand-Japan)
7  |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
8 |Kijeltec Distillation Unit TOTAL KJELDAHL FOSS Kjeltec 8100 / 91889052 FOSS South East Asia 9807 8 Feb 24 7 Feb 25
NITROGEN
9 |pH Meter pH Horiba LAQUA-PH210 / HAOA0007 technology promotion 24CH399 2 Apr 24 1 Apr 25
association (thailand-japan
10 [SCT Meter CONDUCTIVITY (umhos/cm) YSI Environmental Pro 30 / 23A104807 Technology Promotion 24CH405 3 Apr 24 2 Apr 25
Association (Thailand-Japan)
11 |UV-VIS CHEMICAL OXYGEN Hitachi U-1900 / 2021-064 DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25
Spectrophotometer DEMAND

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




CrossLab

Faoem ingight 1o Duseser

Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Prevertive Maintenance provides factony recormmended service for your analytical
systemns to assure reliable operation and the accuracy of your resulis,

Delvered by ughly tramed and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maimenance provides everything you need to reduce ynplanned
dawntime and keep your systems operating at their peak. This checklist will be completed at the
and of the service and provided to you as a record of the installation,

Note: While non-current production AA instrument and or accessory models are not covered
spzcifically in this document 1t can be used as a hasic reference.

Far mare mformation about Agilent Technologies services please visit our web site using the
following URL  hiipd fwwow agilent. comden-us/services

Introduction

Customer Information

1 Customers should provide all necessary operaling supplies upon request of the engineer.

2 Acustomer representative should be available to the engineer while performing the praventive
maintenance procedures.

3 Any parts, not included in the Parts Lists section of this docurment, are not part of the
recammended Preventive Maintenance service, nar ara they included in the price of this
SEMViCe.

4 If & syslem requires the use of exira or special procedures and/or parts for the maintenance
senvice, then these must be ordered separately and charged as a repair, which may incur
additional costs

Revasion: 10.00, Esued: Mavember 2021

& Agdent Technolgies, inc, 2021

Agilent

tanms'bimuqu

Agitent
CrossLab

Frems beakght s etz

rrent Maimerance

System Information
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o i @ Iestromer

ted Instead of

1 raport isatt

g the

Instrument System Narme and 1D
Instrument System Site and DNITED palYST ANP ENGINEERD consultant. / %nd Lab
H

Location

List the Serial Mumbers of each
Component

! G BILA ¥ 1316 000\

List System Cempenent Product Numbers

peration and Initial g

Agilent

tanms‘laiﬁuqu

CrossLab

Freen brsigat to Dok

Instrument Preventive Maintenance Checklist

Important Customer Web Links

»  For more information about Agilerst Technologies sarvices, please visit our website using the
following LIRL: hitp:/fwww.agilent.com/en-us/products/crosslab-instrument-services/ service-
repair

& Toaccess Agilent Universily, visit hitps fwewaw agilent. com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help detesming your best options.

o A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, guick lists of consumables for new instruments, and other valuable information
Check out the Resource Page here: hittps: fwww. agilent comyen-us/agilentrasources

o Needtechnical support, FAGS, supplies? — visit eur Support Home page at
hitp:/fwww sgilent cormysearch/support

e Get answers. Share insights. Build connections:
Join the Agitert Cammunity 8t httpsy//community agilent comwelcome

Service Engineer's Responsibilities

e Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

»  Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilert AA zafe operation flow chart. (Refer directly to the Af 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

» Only select those pages thal relate 1o the system or module heing serviced.
»  Complete ermpty felds with the relevant information
«  Complete the relevant checkboxes in the checkiist using either a "X or tick mark v

+ Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate,

»  Complete the Preventive Maintenance service in the order of the tasks lisied.
s Complete the Service Review section together with the custormer

= Complete the fields for page numbers at the foot of each selected page

«  Complete the tolal number of pages field in the Senice Completion section

»  Agk the customer to sign the Service Completion section including the customer’s and your
signature,

This information is subject to change without notice,

Rinviion i 1000, Is50ed Movemines #1321

© agilon: |achoologes. Inc 2091

wenlivie M

Agilent
CrossLab ro

Fraon g 13 Chtzzmye

nance Checklst

FLAME SYSTEM section

O gaction not api

Electronic components
u/ sniew and cornfirn athon data in S

& Comfirm ¢ sepply v

_{, W [ugl Beam instruments
diagnostic.

Mechanical components

ZI/H.. 15VD Lest all rreotor drives oves
<1 Monochromator drive
& Slitdrive
& Lamp selector
o ABA wk
Optics components
I Check that extarmal aptical surfaces are clean - Clean of replace s rouired
Iﬂ, 2o S andd peTon Mone Wavelength Correction.
arrm Slit Calibration,
11 Grating Squareness Disgnostic.
1 Zero Ordler Offset/Mono Correction.

ted HE lamp

» Advige

'+ Agilent

w@nmslamuny
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CréssLab

1n e

le i ization
D‘/I’.nspecl the burner interlock plate to ensure that the interlock pin Is secure and correct for
the burner type.
G/Clean the burrer slet with a clean white card,
E{Check the uniformity of the slot width
Q’C_Iean the burner if reguired
Wt.}hange the burner ¢-nng,
B/CIean the nebulizer, spray chamber and liquid trap
Ercha nge all o-rings and seals in the nebulizer, nebulizer block and spray chamber
B check that the pressure relief bung refeases readily.
@ Change o-rings an the fuel and oxidant delivery barbs
B Leave the liquid trap EMPTY and verify the flame will not ignite in this state
BT Refill liquid trap and check that overfill drains freely into the drain/waste tube.

EZ/C hack the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

D/Check and clean the igniter electrade

I Mpone fety interlocl

=
& Pressurs test for leaks
X Leak test gashox internal compenents and connections

D/Chﬂck safety interlock status and operation using the SVD interfock monitoring disgnostic,
ical perf; El S

ﬁ/?gnile a flame,

Q/C heck that you can adjust the nebulizer uptake rate from 4 10 6.5 mL per minute.

ﬁ Optimize the instrument ready to perform Cu sensitivity test

B:Create a manual method to parform a Basic Cu ABS test - "Final Performance Testing "

m‘ Run a PM completed sensitivity tast for a 5 ppm copper sample and record the results in
the A4 PM Performance test results and measurerments table.

-Agilent

o
enanslumugu
jlant
C%SSLab Instrument Preventive Maintenance Checklist
Frem i 3 Duizae
o Tube
O Electrodes
Qa Shroud

O Check and clean the end windaws on the workhead,
O Chesk safety interlock operation,
0 optimize the instrument ready to perform Cu sensitivity test.

O Run the sensitivity test for a 25 ppb copper sample and record the results in the results
table:

PSD autosampler accessory for Furmnace systems
Q/S‘ccnon MNOT Apphcabie

O check condition of the PSD capillary — replace if necessary

O check condition and aperation of PSD syringe = ensure it does not have air locks and
bubhles

O change PSD ringe bottle g-ring,
[ Check and clean the rinse vessel

O Check the drain tube for good drainage. 1t should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel

O Ensure that the waste vessel is suitable for use with the furnace system.

E(secl.cn NOT Applicable

O Re-torque screws securing the hubs, presser ams and pumg rotors

O adjust each roller so that it rotates freely

O Wipe clean the puma rotor rollers and pumnp bands with & dry clean cloth

O Ensure that the presser arms and the surfaces near the purnp are free from dirt and spills.

O Remove the pump madule rear cover and check for the incursion of liquids and any signs of
COMTsion

O Retorqgue the nuts that fasten the motor mounting plates to the chassis,
O Check clips securing the diluents holder and replace if necessary.
O bisconnect, clean T-pisce, and reassemble the tubing using the following steps

Rz 10,00, |, Heveminer 2021

Al Technalopies, ine. 2071

tamm'bimuqu

CrossLab

s b 10 Dutgaus

Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
A section not applicable
Electronic components
3 Review and confirm instrument canfiguration data in VD
2 Continm power supply valtages using the SYD Power Supply diagnostic.

Mechanical components

O Run V0 tests to exercise all motor drives over he full range of their travel:

O Monochromator drive
Q Slit drive
O Lamp selector

Optics components
O Check that external optical surfaces are clean — Clean or réplace as required.
O Use SYD and perfarm Mono Wavelength Comrection.
O Use SVD and perform Slit Calibration.
O Use 5vD and perform Grating Squareness Diagnostic,
0 Use 50 and perfarm Zero Order Offset/Mono Cormection.
3 Use sy and perform Wavelength Repeatability.

3 Physically inspect selected HE famps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
1o age

O Inzpect the GTA workhead gas hoses and connections for leaks
O Pressure test for gas leaks

O I the cooler system is accessible (stand-alone) check for corect operation and
coolant/water level — this includes any tempersture and pressure settings plus filter
cleaning (air flow and water},

O inspect the GTA workhead water hoses and connections for leaks

O check all graphite components and replace if necessary
Tyt 103 04, Emsucd, Nowssdor 2021

& aglent Technokiges, ing 2021

Agilert
CrOSSLab Instrument Preventive b ice Checklist

Pt kfighn 10 Dusconnc.

O Remove the T-place by disconnecting the pump tubes, the pump bands and all other tubing

O Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

O Wash the T-piece under a tap with a strong fiow of water,
2 Rinse with distilied water through all of the inlets in the reverse direction to normal sample
flow.

O Reassemble.

@ Section NOT Applicable
The Agitent SPS 4 aulosampler is designad to need minimal maintenance.
The fallowing maintenance requirements are suggested to maintain the performance of the
gutosampler,
3 Cleaning the spill tray, rack location mat, end frames and chassis accessories with 3 damp
soft cloth and diluted mild detergent.
[ Cleaning the autosampler cover panels with domestic window cleaner

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

O check the ¥- axis, Theta- axis and Z- axis FFC cables for cracks, incormect pasitioning,
damaged edge or damaged connaclors

NOTE: The autesampler requires no extra lubrication throughout its lifetime.
For further details refer o the 5PS 4 service manual G8410-90050.

@ample preparation system (SPS 3) accessory

Bémun NOT Applicable

[ Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension,

3 check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft If pad is dry or customer has observed any
vibration or emratic movernents of the x-axis carriage, add 1 mL of Dow Corning 200 & Fluid,
200 CS into the weil

O Check the auto-zampler ability to find ube positions - Calibrate if required.

O Clean the exterior surfaces of the acoessary with soft lint free cloth. This cloth can be
dampened with warm water or a rmild detergent. Do not use arganic solvents or sbrasive
cleaning agents,

Fewipor 10,08, dssed Mowember 2027

i i) Techieologes, Inc. 2027




Agilent
Crossl-ab Instrument Preventive Maintenance Checklist

i buskg 13 Dz

E/Sec:mﬂ NOT Appiicabla

O Inspect VGA gas supply hose.

O inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

O check precision orifice gas flow setting — adjust if required

QO Check gas regulator pressure 1o 46 psi (325 kPa) — adjust if required

O clean the exterior surfaces of the sccessory with soft lint free cloth, This cloth can be
dampened with wamm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents,

WitrAA lamp accessory (external)

B/Secﬁon NOT Applicable
O Check the condition of the power cable.

[ Clean the exterior surfaces of the sceessaory with soft int free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

IF you have altered the custarmer's instrumentation during The course of PM, restare 1o the
onninal status to allow the custormer to conduct their normal activities (e.g. reload the
customer's method.)

Guidance

It the PM service is performed prior to & qualification service, then use the qualification procedure
as a guide for final instrument set up and checkout.

Revision: 000, lssied: Mol 2021

& agilant Techoulogies, In: 7021

‘%7 Agilent
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CréssLab

Frees lesight  Doteons

AA consumable and parts list table

Test Sokution - Cu Sppm 7

sgluion BE10030700 50 55 140 240 280 Pt supplied i

Test Sohution - Blank solulian | 5190-7001 50 55 140 240 260 PM supglied Comman

Copper, 1000 wgimi, 100ml 5190-8279 £0 55 140 240 280 ‘ Commen
— —

Fo, Wtk 7 0HINGE, AQuecus, ] [ E

sopiete set 99710093100 50 55140 240 280 P supplied Flarme

Qrganic Kit 9910093500 50 BS 140 240 280 P supplied Flame

Wire Mebulizer Claaning SFI0024700 60 65 140 740 280 cansumable Fiame

Tubeig-Capdiary Std Nebs 0024800 5055 140 240 280 conraurmable Flame

Capifary Tube Hevac heb (3) ——

{orgars cnly} 930044000 §0 55 140 240 280 consurmtie Flaime

Giess impact beads (5/pk) 010025700 50 55 140 240 280 cengumable Flame

Taflon impact beads (5/k) " “

(organics ank) 9910053300 | 5055 140 240 280 consumable Fiame

Buenier cleaning siip (100/pk) | 29100535900 50 55 140 240280 congurable Flema

‘Window UV silica — reund = 7

iright side) 2010082600 50 55 140 240 280 P supgdied Comm

whadow LV silice - . 2,

vectangular (left side} 2010082500 50 55140 240 280 PM suppled Battran

Patl adheaive window (round) | 4310012700 50 85 140240 280 Pt supplied Commaon

Pad mfhesive window "

(rectangulzr) 49100712800 50 56 140 240 280 P supplied Common

Elacirock kit (1 pe) (02) B210003400 GTAZ0 M supphed Furnisce

Sheoud (D] BEN0003100 GTAI20 P supphed Fumace

Teernan alectrode kit (1 pri 4310003500 GTa20 P supplied Fumacs

Zeeman shroud 6310003600 GTAYZ0 Pt supplied Fumace

a-ing FED rnse bollke 910025000 PsD01Z0 P supplied Furnace

For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

tanms‘laiﬁuqu
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Test Results

Test

Flame optos PMT Gain test

Foi eepiper at 3248 nm, 4 ma, 15 im sla widlh <55 % a4y

Flame performance test with 5 ppm copper sample

At facetylens, midng paddie removed Abs valoe= 05 07401 p-

Alr facetylens, miing paddle installed. 10 raplicates ARED=10 0.5 4 RID

Deuterium furnace optics PMT Gain test

For copper al 3248 nim, 4 ma, 005 nmealit widlh

<55% Wik

Deuterlum fumace performance test with 25 pph copper sampee (324 8 nm)

Precision RSO [<40n s

Abs val |20 R
Zeerman fumace analytical parformance: 25 ppb copper sample (327 4 nm)

Pracigion $HS0 4% L
Abs value =010 Ll
MER% 0% L

Agilent

v
eneslunugy
Agilent
CrossLab et Brevsrithie Ma
Frem ks 1o Thitowes.
Service Engi C ptional)
Service Completion
Service request number 600&}1"_‘_1_5__ Date sérvioe caompleted 4 }J\'\Uq_rfy__ T
R — Wovomiy T. Customer signaure Aowde .

Fota number of gages in this docurment . D

- Agilent

tanm‘lu'ﬁuqu



SVD Results Report

Customer:
Addross:

Service Engineer: Worawif T,
Contact Details:

Instrument Configuration

Configuration:
Serial Number: MY13150001 Turret Type: Automatic
Instrument Model: Varizn AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: ™' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.11
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWE Version: 45
Boot Block Version: 1.09
EEPROM Data:
Instrument Run Hours: 62600.832 D2 Run Hours: 49138.000
Zero Wavelength Offset: 50.148 D2 Serial Number: not set !

D2 Install Date:

1111870

Wono Comectih: 0./ D2 Original Intensity: 1.000

Flame Hours: 29802416 D2 Last Intensity: 475.000

Frequency:
Averaging Period: 30.0

Datapoint Count: 20

Upper Limit: Highest Measured Frequency:
51.00 £0.00

Average Frequency:

50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Report Generated Af:  1/24/2024 10:11:18 AM 1 Swi Recullts R\soorr
enanslumugu

Beam Balance:
Lamp Type: Copper
Lamp Socket Used: 3

Peak Selected: 324 80
Lamp Alignment:

"Y' Lamp Screw 'Y* Lamp Screw

Sampla Feak: Sample Peak: ?

| Ref Pt 1: FRaf Pt 2

X Lamp Screw Result: RS

¥ Lamp Screw Result: |

Grating Squareness:

Lamp Element{s}: Copper
Lamp Turret Position: 3
Lamp Current{mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength(nm): 324.60
Lamp Alignment: iSRG

Lower Limit {nm)  Actual (nm)  Upper Limit(nm)  Result:

Zero Order 010 0.00 0.10 | Passed |

First Order 324.45 32475 32515 | Passed |

Second Order 49,23 649,52 549.97
Report Generated At:  T/242024 1001118 AM a sv)a Results W

enanslumugu

Power Supply:
Averaging Period: 30.0
Datapoint Count: 20
Lower Limit (V) Actual (V) Upper Limit (V) Result:

12.00V Rail 10.80 1219 13.20

-12.00V Rail -13.20 -11.90 10,80

5.00V Rail 450 5.05 550 | Passed |

310.00V Rail 275,00 320.00 341,00 | Passed |
Report Generated A L242074 1001218 AM 2 SW'J Resulls Rﬂpoﬂ'

enesluaugy

Wavelength Repeatability:

Lamp Used: Copper
Peak Used(nm): 324,750
Connacted to Socket: 3

Lamp Current(mA): 4
Slit Width(nm): 0.2

Slit Height: Normal

Lamp Alignment: IEEIETTEN
Lower Limit(nm) 324.768 324.888 Upper Limit{nm)

(Approach from Zero Order} (Apprach from end)

Sample 1: 324.828 Sample 2: 324.828

Sample 3: 324.828 Sample 4: 324.823
Sample 5: 324.823 Sample 6: 324.823
Sample 7: 324.323 Sample 8: 324.823

Sample 9: 324823 Sample 10: 324823

Mean: 324,825 Standard Deviation: 0.002

Result: JsFEETEG

Report Generated AL 1/24/2024 10:11:18 AM a Posuls W

PATT MUY



Mechanical Auto Lamp Recognition:

Wavelength Drive: Lamp 1: Uncoded Lamp/Not Connected Lamp 5: Not Supported
Lamp 2: &7 - Siver/Cadmium/Lead/Zinc(Ulrdd) (Ag/CLamp 6:/Nat Supported

Lamp 3: 14 - Copper (Cu)

Lamp 7: Mot Supported

Slit Drive: Lamp 4: Uncoded Lamp/Not Connected Lamp 8: Not Supported
P P
Passed Result: [ cF T
Turret Drive: GTA Temperature Monitoring:
asse -
Not Performed
Auto Burner Adjuster Drive:
Untested Notes:
PM 24 Jan 2024
Miscellaneous -
il e Signatures:
Signal Processing Linearity:
Calculate Mode: New Calc Mode [TU 4 N M4
Lower Limit Actual Upper Limit Result: Date Worawit T, Dale
$0 114 21 297 | Passed |
s1 166 166 181
52 271 296 322 Passed
s3 aT4 507 579 Passed
s4 825 st 1008 | Passed |
S5 1435 1528 1754 Passed
S6 2498 2769 3053 Passed
s7 a7 ar82 SN Passed |
Interlocks:
Burner Fitted: [IEIIEH Flame Detect:
N20 Burner Fitted: IIEEEER GCU Active: HIEITER
i i Worki 9 .
Flame Shield Closed: Oxidant Pressure:
Gas Control Fitted: I IERGE "
Pressure Release Bung Fitted: Oxidant Changeover:
Liguid Trap Fitted: Ignition: IIEICEENE
FReport Generated At 1/24/2024 10:11:18 AW 5 3“?”"‘”‘" Fageit Roport Gonerated At 1/24/20724 10:11-18 AM 5 SVD'R@snfreP.mM
enanslumugu enesluaugy
Sequential by time report 1124/2024 11:46 AM Spactrih Sequential by ime report 12412024 11:50 AM SpectrAA
Page 1 of1 Page 10of1
Analyst Analyst
Dato Startad 2412024 11136 AN GMT: 17242024 4:39 AM Cate Started 1/24/2024 11:47 AM GWT. 124/2024 4:47 AM
Workshaet Cu 5 PPM Senga check Workshaat Cu & PP Precitian
Comment Comment
Mathods DJ_ § Mathods Cu
Computer name  DESKTORRILIFRS Computer name  DESKTOR-FALFRS.
Serial Number: MY 13160001 Sarial Number: MY 13180001
Method: Cu (Flame) Mathod: Cu (Flama)
il ke Canc mgh o i Sampke Exm Abs WRED Mean Ao
CALZEROD 0.000 B50 nuioo3 Cu Precisian 0.723 a5 0.z
Feadngs Resadings
0.0002 0.0002 f.o004 ez Byt 07195 07228 07283 07278 072680
STANDARD 1 S.UJD. 7 0rag o201 07213 0.7266 07174 1arzd
Readings Abs  CuPrecision .
07274 07515 07458 12412024 079 o
Al Linear - Lol Gut ¥ -
oy B
080 0.40
040
00
020 o0 5!D 16.0 |5I\U 200‘
0.00, Tire
D.ouo 2,000 afon 5500
CurgiL
Curve Fil = Lingar
(naracterstic Conc = 028 gl
T * 1.0000
Calculated Conc = 0000 5000
Residuals = 0000 0.000
Abs =0,14833 x C+ 0.00325
Sample 001 4968 0F 07401
Reatings
0.7454 0.7399 07349 1i24r2024
v v
enanslumugu wneslunugy




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG RANGKTIK 10250
TEL.0-2717-3000-20 FAX.0-2710-8484

WEC.TISITISITEIS
CALIBRATION 0304

Cert.No.: 24MM282
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Batance
Condition As-Received :  Used Item
Reference : 2405-01660C-1

Procedure used :-

Cert.No.: 24KM282
Page: 2 of 3

Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14

according to direct measurement method against standard weight,

Condition of this result of callbration
1. Reference standard instruments:-

Instruments Model Serlal No. ID No, Test raport No. Due date
1} Standard Weight Set (E2) 15884 24053 TORCOOT MM-0013-24 2B Jan 2026

2. This cartificate is valid only 1o the ftem callbwated on date and place of calibration.
3. This result of calibration was made on requestad at the point specified by customer,

4, This certificate is not centified for any commarcial transaction,

Equipment : Electronic Balance

Manufacturer : Medttler Toledo

Model : ABZ04-S/FACT

Serial No. : 1128361010

D No. : LIAE WAS 00212552

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

Location : Balance Room (108)

Received order : 11 May 2024

Calibration Date : 1 May 2024

Amblent Temperature : 15 Cod40'c

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachal

umlﬂdﬁ
Approved by : ‘K
Approved Signatory
() Panpan Paipim
() Suwit Imjal

[+ ) Kunchit Promprat

Issue Date : 15 May 2024

The are fora probability of 95%

Thes certilicats may not be reprodiced cther than in full, except with the prior written
Appeoval of the head of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

inanslupauay

Equipment ; Elactronic Balancs Cert.No.: 24MM282
Condition As-Received :  Used ltem Page: 3of 3
Reference : 2405-01660C-1

Result of calibration
2. Effect of off center loading

A mass of 100 g was placed to varlous position on the pan.
The weighing machine reading error obtained is glven in the tabie

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
ta) (a) €3] (g) ta) ta)
00004 -0.0004 -0.0003 -0.0003 -0.0004 0.0o01
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} £:3] -3 {tmg] (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 0.15 213
005 0.0500 00000 018 213
L] 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 015 213
1 1.0000 00000 015 213
10 10.0000 0.0000 0.15 21
50 49,9539 +0.0001 017 2.06
100 99.9989 +1.0001 0.18 203
150 148,9028 +.0002 029 2
200 1999080 +0.0010 .30 2

The reported uncerizinty of measurement was based on a standard
factor k , providing a level of confidence of approximataly 95 %.

inty multiplied by a g

=olo-

li)ﬂﬂ"l‘ihllm’l.lq’l

5. This carti! s to the System of Unit.
Result of callbration { | Without { * ) After Adj by Internal C
Range capacity : 0 g ' 220 g Resolution 00001 1]
Before Adjustment ©
Balance Measurement Coverage
ied Weight Reading Correction Uncertainty Factor
(a) (a) (g) (£mg) (k)
100 1000000 0.0000 0.19 203
200 200,0006 -0.0006 0.30 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
(g} of Reading (g )
100 0.00007
200 0.00005
'
enasluAIuAy
s
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Foundanon for Felsmal Developrment Matona Food ramte AN NEELTISI-TIS 17028
Food cimmal Laboratary Serdce Certer CALIBRATION 0081

Calibration Certificate

Certificate No.:
Client name:

2402283-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,, LTD.

Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

+ Prakh 10260

Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDOD
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapawuttipang ~ Approved by %
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 ible for the Team
The i are for a ility of app 9504

This Certificate |s issued in accordance with the conditions of acoreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the
unés af messurement realized st the cormesponding rational standards laboratory. This certficate may not te reproduced other
than in full -except wah tha pnor written approval of the Naticnal Food Insttute.

F-C5-009 Reveuan: 01 Date: 20-04-65
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Food indusinal Laborairy Sence Cerver CALIBRATION 0087 Food ndusinal Laborary Senice Certer CALIBRATION 0081

Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electraic Balarce Manufacturer  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDG
Modal: 5220500 Resolution:  0.00001 g/ 0.0001 g Modeki  ¥5R20501 Resalution: 006001 g / 0.0001 g
Serial No.i C2I06RSIH 10 N URE WAL DI0(I56S Sarial No.: CH0EES331 10 Mot LAE WADL010/2565
Capacity; 220 g Capacity: 220 o
Date of Calibration: 2 apr 2024 Pege 2ol 4 Date of Calibration: 7 s 2004 Page3af 4
C Ammbignt 4% 4 05T Relatwe umidty: 425 = 23 % Calibration Results:  (Continued)
Place of Calibration: Labaratory, UNTTED AMALYST AND ENGINEERING CONSULTANT €O, LTD. Calibration Range: 0-80g
Condition of Equipment: Good Condtion ) Calibration Adjustment: Internal Caibration
1 Calitwation Method: NEL Mothod W-MAO0L  In-House Method based an UKAS. Lsb 14 ; 2010 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g |

3. Heterence Standards:
Reference Standard =~ Model Serial No, Calibrated By ~ Certificate No. Due Date

Standard Weight Class E2 1img to 200g B505567572 Ri= M23040535 B Apri 2024
Instrument Model Serial No, Calibrated By  Certificate No. Due Date
Therma-Hygro Meter G08-H1 WFLETH 016/23 Quaity Rebam QRI-HI3 9 February 2025

3. Ths certification & raceabie to 51 UAIT
4. Thes cortficate was comified ondy for the instrument we califrsted
E. Thi ressuilt of calration was lourd ACCUrATE 25 Shawn an dato and place of calbration anky.

1i n i
1. Repeatability of Reading:
mominal Value  { g ) Standare Dewviation of Resding (gd
Al 0.0000042
[ 0.0000052
160 D000035
00 1,000

2. Off-Center Error:
Amassof 100 g wes paced and Mowed b vancus pesElan or pan

The talsnce raading abtaired (s given (n the table. / /\

ool

l[? 3 4 § & (Marimum Difference)
L g 21t g »1¢ g 1 g »iC g PIC @ } L g ]

E 100.0000 | 1000001 8599999 9499993 | 1000001 | 100.0000 0.0001

FCS012 Revison: 01 Date: 20-04-65

FEarnEsudERUEOEdsarULE TS -
FUEUEMSAoUMRTENS3RA T SSUETF 1S '-",, o

Fourdann for rduamal Developroen Meronsl Food insiue
Food indusial Laboratory Sendce Certer

Calibration Report

Certificate No.:
Equipment:

2402283-002-01
Eectronic Balance Manufacturer:  METTLER TOLEDO
Model: XSAIOSDU Resolution:  0.00001 g / 0.0001 g
Serial Mo C210685384 1D No.r LAE WAD.010/2565

Capacity: 110 g
Date of Calibration: 2 apnl 2004 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81 - 200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )

Pormeal Vale Standard Value Mverage Reading Corecuion Uncertainty Coverage Fartar
L g 1 £ ¢ (g ) L | (= g 1 L3
50 90.00010 90,0001 0.0000 0.00015 200
100 10000006 100.0001 0.0000 000015 200
31 11000007 110.0001 00000 000016 200
120 120.00009 1200000 0.0001 £.00017 200
130 130.00010 1300000 0.0001 400319 200
140 140.00014 1400000 0.0001 0.00020 200
150 15000004 1500001 4.0000 000020 100
160 160.00010 160.0001 0.0000 000022 200
170 17000012 170.0001 0.0000 000023 200
00 200.00016 200.0002 0.0000 000028 200

The reported uncenainty of measurement was based an & standard uncenainy multipied Dy @ covenage factor & | providing a

leved of confidence of approximately 95 %
[T e PR ﬁ_

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

Hermms Value Standard Ve Aoririge Reading Comredtion Ureertanty Cowerage Factor
(] (g 3 (g} (g [& g ] i

Unlasd 0.000000 2.00000 2.00000 00000086 200
0001 4.001003 a.00101 -0.00001 00000083 200
0005 0.005003 0.00500 4.60000 40000082 200
ool 4.000003 0.01000 000000 0,0000085 200
005 1045555 002000 0.00000 00000036 200
i8] 0100011 010000 000001 0.000011 200
1] 0.500016 50001 0.00001 0.000014 200

1 100003 100007 -0.00002 0000016 200

¥ 2000023 200001 49,0001 0.000017 200

5 5000017 5 00002 0.00000 0.000020 200

10 10000005 1000000 1.00001 0.000026 200

b 20000031 20.00000 0.00003 0.000037 200

3 30009040 0.00001 0.00003 0000050 200
50 50.000024 50.00007 1.00001 0 OJ0ES 200
il BODOI0EE B0.00002 Uleeral] ool 200

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

24
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Calibration Certificate

Certificate No.:
Client name:

2402283-001-01
UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.

SN,
SmaTmnEsLEEILNLEISTaan WILE S X
AUELSMSAEE UM SRS mNesUS TS '1,,//;‘_-.:'\'\“5
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Fourdaton for ncminel Deveioement MNatonal Food nsties “uly ool
Food indusinal Laboratery Service Cenber CALIERATION 0061

Address: 3 Sol Udomsuk 41, Sukhumvit Road,
k, Prakt 10260
Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U
Serial No.: 009071872
ID No.: UAE.WAD.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapawuttipong Approved by /
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are for a ility of 95

This Certficate is issued In accordance with the conditions of accrecsation grantad by the Thai Labaratory Accreditation Scheme
which has assessed tha measurement capability af the laboratary and its traceability to recognized national standards and o the
units of measurement realized at the corresponding nationa standards |aboeatory. This cartificate may not be seproduced othar
than in full except with the prior written approval of the Mational Food Enstitute.

F-C5-009 Revisan: 01 Dete: 20-04-65
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Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturers  METTLER TOLEDC Equipment: Elnetronic Salance Manufacturerr  METTLER TOLEDO
Model: XSR2050U Resolution: 0.00001 g [ 0.0001 g Modal: XERA0500 Resolutiont 000001 g/ 0.0001 g
Serial No.; CO0S07:RTZ IO Na: UAE WADLDL22561 Sertal No.i CO0S07IET? 10 Moo UAEWAD 0122563
Capacity: 220 o Capacity! 770 g
Date of Calibration: 2 Apal 2024 Page 2af 4 Date of Calibration: 2 spnl 2024 Page 3 of 4
i Conditi Artijent M5+ U3 T Rdmhenwniy: 9ns Calibration Results;  (Continued)
Place of Calibration: Labaratary, UNITED ANALYST AND ENGINEERING COMSULTANT €0, LTD. 0-8ng
Condition of Equipment: Good Condition 2
Thi Calibration Adjustment: Internal Calibration
Condition of This Results of Calibration:
1, Calibration Mothas: NFT Mothad W-MA-DH1  In-House Method hased o UKAS Lab 14 - 2018 3. Departure from Nominal Value: (Range: 0 - 80 0 ; Resclution: 0000019 )
2 Rederence Standards.
Reference Standard ~ Model Serial No, Calibrated By Certificate No, Due Date ominal Vs Standard Valus twerage Reading Cerracticn Urcatanty Conerage Factor
Standand Weight Oass £2 1mg 10 X00 B50556757 i oS m.:nens:s" 8 April 2004 ¥y R i g3 g ) Y ¥
Instrument . Calibrated By  Certificate No.
Hadl A, D gt Unloas! 0000000 0.00000 0.00000 1.0000088 200
Therma-Hygra Meter B06-HL NFLBTH 01623 Qualry Reborn QRF-1343 9 Feonuary 7003
e b A a0 [ D001 1100001 10000091 100
4, s certificate was certified only for the Fstrument we cailinsted 2005 [ 05003 000485 anun 1L.00000R 100
5 This resik of caliration was faund acoarate a shown on dste and place of cabbristion onfy a0 0010003 001000 0.00000 00000051 200
LCalibration Results: ags 004955 005000 00000 1.0000csE 20
1. Repeatability of Reading: a1 0100011 010000 0.00001 0.000011 )
05 500016 150008 2.00001 0.000014 20
Noming Vaue (g | Standard Deviabon of Roading tg)
= T 1 1000003 100002 00000 0000036 20
[ 00000063 H 2000073 200008 0.00001 0000017 200
100 0.000048 5 3000017 500002 00000 1000030 200
200 LARAS 1 10000008 1000000 L0000 0000025 200
2. Off-Center Error: 20 20.000031 20.00002 100001 0000037 200
A mass af 100 g was plced and moved to various position on pan.
an 30000050 2000001 000008 0000052 200
The bifance veading citsired is ghven in the tasle .
B : A K ] 5 000028 5000004 00001 000084 200
€3] . o J.f ; HOMA 80 20000064 000008 10 D002 000011 200
jo) { )
@ G y "-//
il 'm| O
| 3 4 s 3 (Maimum Differente)
J1¢ g al¢ g 31t g 3IC 9 ) L A ]
ooy | woneny | sassss | 000001 | spoooos 10003 &

FC5-012 Resimon: (11 Date: 20-04-65 L5012 Revisian (1 Date; 20-D4-65

gaamnssalurysledaanba s &
AUELEM SR EUAUEN SR ISSLE IS 'z,://,‘:\o\}
e

Faundstion for Frdushnal Developrmen? Manonal Food instrune

Food Incusina Laboratory Senvce Center Qiﬁm%m .
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-TAPAN)
= = CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
callbratlon Report 33 PATTANAKARN ROAD SO0 18, SUANLUANG, SUARLUANG BANGEOK 10254}
TEL, (F2707-3000 FAX. {-2719-5484
Certificate No.: 2402283-001-01
Equipment: Eectronic Balance Manufscturers  METTLER TOLEDD. Cm:.a::. ?‘;‘:39
Model: XSRS Resolution:  0.00001 ¢ { (0001 g
Serial Mo, CO0S071872 10 Wou: LIAE WAQ 01271563 Certiﬁcate Of Tesﬁng
Capacityr 20 g
Date of Calibration: 2 snl 2024 Page 4 of 4 Equipment : DO heter
Calibration Results:  (Continued) Manufacturer : ¥al
Calibration Range: ~ &1-200g Madel : 5100
Calibration Adjustment: Triternal Calibration Serial No, : 1B 101863
3. Departure from Nominal Value: {Range: 81 - 200 g ; Resolubon: 000019 ) ks e WA e
Pominal Value Seandard Value Moverage Readng Carnection Uneertginty Civerage Factor Hachivas Date s 20 February 2024
Logi) [ { 23 {9 ) (= g ) [ Test Date : 21 Fabruary 2024
50 H0.00010 50,0000 00001 000015 200 Reference : 2402-062005C-1
100 100.00006 1000000 0001 00015 200 Submitted by : United Analyst and Engineering Consultant Co, Lt
il 110.00007 1160001 10000 00017 2.0 3 Soi Udomsuk 41, Sukhumvit Road, Bangehak,
120 12000008 12600000 [ 000018 2 Phrakhanong, Bangkok 10280
130 13000010 130,000 0.0001 000018 200 Laboratory Condition : Temperatura (2545} °C
1l 14000014 1400005 [ 0.00020 200 Humidity (50 +20) %
150 150.00009 1500001 0.0000 0.00020 2 Test Procedure : In - house method : GP-CHE
160 160.00010 1600001 00000 0.00022 200 by G W Ll
17 170.00012 170.0001 00000 000023 200 Tested by : Walalak Sirithean
200 20000016 00,0000 Do0aE 000028 200
Sk
Approved by :

Tha reparted uncertanty of measurement was based an & standerd uncertainty mutplied by 8 cowsrsge factee &, providng &
tevel of confidence of spproximately 65 %,

F-C5-012 Revasion: 01 Date: 20-04-65

{ ) Pornthippa Tamayakul
{ ) Unnopphol Haracha
(/1 8athip. Meangmai

Issue Date :

Approved Signatory

22 February 2024

@nmslumuny



Cert.No.: 24TW33
Page.: 2 of 2

of this result of cali

1

. Reference Standard Instruments |

This i s le fo the System of Unit through the reference standards
laberatory of Industrial C ion Canter, Ts qy Promotion iation [Thalland-Jagan),
Instruments Serial No. 1D No. Certificate. Due Date
1. Burette - 130BU1D 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO 23MMAD5 16 July 2024
2. Standard Matenal :-
Material Manufacturer LotNo. Assay
Sodium Thiosulfate pentahydrate Marck AM1TE3316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125

Titration Method DO Mater
(Azide Modification Method) Reading Standard Deviation
gy {mgi) (mgi)
i a1 00055

This report was certified anly for the instrument we tested.It is allowabls to use for study
Intend to use for advertising and refarral purpose (s prohibited, This raport may not be reproduced
ather in full without written approval of the laboratory

~olo-
U -
mnmslua@q%
Equipment : Hot Air Ovan Cert. No.: 24TM588
Condition As-Received :  Usad Item Paga: 2of3
Reference : 2404-00040C-3
Procedure Used :-

(e ion were using CP-OTO2 based on TLAS G-20 according to direct
measuwement method with Data igition which with Resi: p Detector { RTD )
and Tharmocouple Type T,

The temperature scale used was based on ITS-80.

Condition of this result of calibration
1. Reference standard instrumant:-
Instrument Serial No. Cert. No. Traceable Dua Date

1} Data Acquisition MYSTDI3T1 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the jtem calibrated on date and place of callbration,

3, This i Hon is to the i Systemn of Unil.
Remark : TPA : Technology Promotion Associafion ( Thailand - Japan |
Result of Callbration == { * | Without Adjustment

Function of UUC* : Temperatura Source
Fresh air setting : Closa during

Beginning Finished

a7 26

2 4 47 48

|AC Supply { Valt ) 721 20

]
1
Ref. Std, ID No.: @
" [= Paint
g (12010 180 )
Position : (104 ) "C
_/j' WE
. 1 .| 2 1ERTE 20
2 TD-2/2
W dsal
3 _IG_RTU-?Q
===l 04 | 18RTD-24
Probe Detalls:  Dimension of Chamb 5 21-16TC-05 | 1BRTD-25
g= 50 cm D= 050 m . B

b= 50 cm = 08l m LA 7 £
c= 50 ¢em = 075 m 8 21-18TC-08 | 18RTD-2/8
Capacity = 030 m? 9rel) | 2118708 | 18RTD-29

LA

mnms'lainwgu
a120973

F

i

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORFORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES
CATTTEES AKARN HOAD 501 [, SUANLLA

4G BANDKOK 10250

LTI TR P

I000.20  FAX. 02719 CALBSRATION (088
Cert, No.: 24TMS8EE
= . . Page: 1of3
Certificate of Calibration
Equipment : Hot Alr Oven
Manufacturer Memmert
Model © UF 55
Serial No. : B212.0411
1D No. = UAEWAD.0052556
Submitted by : Unitad Analyst and Engineering Consultant Co. Lid,
3 Soi Udomsuk 41, Sukhumit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Laks Floer 2
Received Order : 01 April 2024
Calibration Date : 01 - 02 Apil 2024
Ambient Temperature : (z8+10)°C
Relative Humidity : {50+30 )%
Calibrated by : Krisda hMalea
Approved by : ém
Approved Signatary
{ ) Ponpan Paipim
(") Suwit Imjai
{ ) Kunchit Promprat
Issue Date : & April 2024
The Uncertainties are for a " ility of approxii 95%

it e repecaducad other tha in Tull. exéest with the

Caliby

ten

Corpuate Services 3 sl Testzay Servacen

.
l.anm':‘l.un'mrgl
A 006508

Equipment : Hot Air Owven Cert. No.: 24TMSB9
Conditien As-Recebved : Used Itam Page: 30f3
Reference : 2404-00040C-3
Result of Calibration :- (*) Without Adjustment
Funetion of UUC* : Temperalure Source
Fresh air setting : Close
Calibration | UUC* uuce T Overall

Foint | Satting stability i Factor

{*¢) | (e ]| (c) (£°C) (°cy (G} K

104.0 104.0 | 1040 0,032 047 0,84 2

120.0 120.0 | 1200 012 QT2 1.3 2

180.0 180.0 | 180.0 013 1.2 1.5 2

L d T [ £

Point Position

{°c} 1 2 3 4 5 [ 7 8 [aef)]| (zc)

104.0 104464 | 103,847 | 104,226 | 104,232 | 104,106 103,691 | 104 275} 104,127 | 104.013 042

120.0 120,486 | 120,089 120,635 120.556] 119.531 | 119,644 | 120364 | 120,744 | 120,158 1.1

180.0 180574 | 179.769| 180.285| 180.870| 179.554 | 175.790 | 180,267 | 179.961 | 179,802 1.1

Average® : The average of 30 values in each position

Temperature stability : One-hall of the greatest i i of P at any one sensor.
: The i i of d at any sensors and the measured

temperature at the reference location which are observed at the same fime or at a= close an observation time as

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

Overall + The b of the and minimum throughout i

UUC® = Unit Under Calibration

Mota : The reported uncertainty of measurement was included stability and excluded uniformay

The reported uncertainty of measurement was based on a standard iplied by a ge
factor k, iding & level of of approxa y 95 Y.
-~ollo-

Y

tonaslunIu
a1z20973



FOS5 South East Asia
3388 Sirinrat Building, 25th = 26th Flooe, Linit No. 338E,90,
Fiama IV Road, Klongtan , Klongtaey, Bangkok, Thalland 10110

FOSS

Customer Service Report
T N

Customer. | UAE
instrament: | 1%7 100

| Report No: l 9810

[Rddres] BAtIG oW
41340 514

Hours Travel To Customer Labaur Travel From Customer
Start ?E E: | vnep
T
Finish o 13" bl g';iﬂ 1y 3}\’
Job Type
‘Application Special Standard
Narmal Caurtesy Visit Instaliation Training
i PMA Drnsioarding Quate In House
Inzernal Warranty_ Repair ] 3¢
Digital Service Sales Support Femate Other
I PO/Quote Number: | I applicabls |
| PMA Typa Fvs_\mr: ¥ applieat | contractne. | T 2ppiirahln ]
Details of Wark / Test Condition / Status
¥ ph viteg
AT T P Y T O ) }
Franirps ol % pein 100 ry i
Phaliae. %6 niL - %6 L L
gl e at [ it
- Pedad ra a0y I
|
7
B ronary S0P Mead 105500 fevied Jmi P Wil
10000 325 CRoW DEW- Coryle | PL
Instrumant Ready for Use T TokT [ notox T { nat OK - Comm
Part No: Batch Description
[ETLELTY 19.12.T0t0 | Fotr @ Jab Jertoo le JoloF Rrnloyse Bjoe ]
| canfirm thigtaport s accurate and complete
Signed FOSS e Signed Customer e%‘?ﬂ W‘
HNama Hame

| Would you be willing to porticipate in o brief survey in order to tell us how we performed? 1

laﬂﬁ"ﬁb;ﬂ’l'l.lﬂﬂ

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD $OI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000-29 FAX.0 2719-9481

NSC-TISITIS17025
CALIBRATION 0008

Cert.No.: 24CH3339
Page.: 1of 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No.:

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
()} Unnopphol Harachai
(,/} Saithip Meangmai

iIssue Date :

pH Meter
Horiba
LAQUA-PH210
HADAQDO7

UAE.EFM.002/2563(EF M. pH.02/63)

Used ltem

01 April 2024

02 April 2024
2404-0037WSC-1

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

(25 + 2.5) °C
{50 = 15) %
In - house method :

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Sed

Approved Signatory

06 April 2024

The Uncertainties are for a confidence probability of approximately 95%

stuced other than in Ml except with the prioy

ritten

Fquipment. Calibration and Te

Services

wnms‘l:imuqu

A 0062139

FOSS

Customer Service Report
[ oew 1 8-9Feb qupe
[Estomer ] URE

6th Foor, Unit No, 3388/80,
kak, Thailand 10110

| Report No: | 9807

ddress: | BANGKOW

Tnstrument: | WTE100 e ] 212f9052
Hours Traval To Customer Labour Traval From Customes
start ploe | 50 7o ©
b :H’ AT Juhre '_TY_|-.UD .5k :I L1 | Tha
ok Type
Agplication Special Standard
Normal Courtasy Visit Installaton Traming
Distributar PhAA Onboarding QOuate in House
Internal Warranty Repair M &
Digital Service Salns Supgort Remote Oithar
[ PO/ Quote Number: T
[ PMA Type [ Fasitmme. iappicanis | Contracthe. | T |
Details of Work / Test Canditian / Status
§ Fm Y%eTEics
- DT yrooagh G e I
Franey Alkaline * %6 - B0 L t
Tone g de 5 o T Q0w 5y
- WA o elnd Fia fagt [i$
- Jolige v po frefeesd [
- DSV 1rde3 1A gin W P |
]
T AT
Propmy <106 /-
Instrumant Ready for Uise 17 ox-) | wetok | f nat OK - Commen
Part No: Batch Description Gty
LO0SIf0TF 1% o W1y Foll pm it Bloe Jpwe 1 ;e |
| confirm this rgpart is accurate and complate
sigedfoss | o | sumdcustomer | oo gl
Nama Name

| Would you be wiling to participate in o brief survey in order ta tell us haw we perfarmed? |

Condition of this calibration result
1. Reference Standard Instrument
Instrument
1) Document Process Calibrator

2) Ref. Standard Thermomeler

@nmslumuny

CertNo.: 24CH399
Page.: 20f 3

Serial No. 1D Na., Cert. No. Due Date
54030049  130RC1186  23E2802 27 Aug 2024
4982054 110RC044 231908 26 July 2024

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

- Technelogy Prometion Asscciation (Thailand-Japan)

2. Certified Reference Materials

The measuremenl results are traceable to SI through CPA chem Ltd.,

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

Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.986 CPA chem
pH 9.997 CPA chem

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

Calibration Results

Function : mV Measurement

LotNo.
840102
940104
940106

Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Exp. date
27 Nov 2025
02 Nov 2024
02 Nov 2024

Nominal Standard . Uncertainty of Coverage
Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
{tmV) k
pH mv my pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAGAQOQ7 7.00 0.00 0.2 .98 0.058 2.00
7.00 0.00 0.2 6.98 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00

' (_: C«‘JL' o
enaslupIuat

a 1209881



- -
CORPORATE SERVICTS 3: TQUIPMENT CALIBRATION AND TESTING SERVICES o
Cert.No.: 24CH399 534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
Page.: 30f3 TEL.0 2717 300029 FAX.0-2719-9484 CALIZRATION 0008
Calibration Results
Function : pH Measurement
—unetion : p Cert.No.: 24CH405
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) Page.: 103
~ . . . -
Certificate of Calibration
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor Equipment : Conductivity Meter
(mv) S k Manufacturer : \Ell
pH Electrode 4.008 4.01 1802 0.0079 2.00 Model : Pro 30
S/N.: Q82M0181 6.986 6.98 13 0.0089 2.00 R
Serial No. : 23A104807
6.986 7.00 -0.9 0.0099 2.00
ID No. : UAE.EFM.085/2566 (EFM.SCT.01/66)
9.997 10.00 -169.4 0.011 2.05
Function : Temperature Measurement Condition As-Received: Used ltem
(*) Without adjustment Received Date : 01 April 2024
This equipment was connected with Temperature Probe; Calibration Date : 03 April 2024
- Model : 9652-10D Reference : 2404-0036WSC-1
- Serial No. : Q92M0181 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Dimension of prebe 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
- Length - 103 mm. Phrakhaneng, Bangkck 10260
- Diameter 16 mm. Ambient Temperature : (25 +25) °C
- Immersicn Depth : S0 mm. Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method !
Calibration Standard uuc* Uncertainty of Coverage - CP-CHS by direct measurement
Error " . N
Point Temperature Reading measurement factor with certified reference material (CRM)
(°c) (=c) (°c) ("c) (+°C) P - CP-CHB8 by comparison with temperature standard
Calibrated by : Walalak Sirithean
250 25.002 250 -0.002 0.13 2.00
30.0 30.003 300 -0.003 Q.13 2.00
35.0 35.003 350 -0.003 013 2.00 Approved by : -
P " UUC* = Unit Under Calibrati Approved Signatory
emark - = Unit Under Calibration ¢} Unnopphol Harachai
The reporled uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage () Panpan Paipim
factor k, providing a level of confidence of approximately 95 %. (./} Saithip Meangmai
-o00- Issue Date * 6 April 2024
The Uncerfainties are for a confidence probability of approximately 95
cate may o be reproduced other than in full, cxeept with the prior writien
o (J ) ; head of Corporate Services 3 - Equipment Calibracion
W 'O Lril S —— ——
21209882 A 0062142
Cert.No.: 24CH405 Cert.No.: 24CH405
Page.: 2 of 3 Page.: 3 of 3
Condition of this result of calibration Calibration Results
1. Reference Standard Instrument :- Function : Temperature Measurement
Instrument SerialNo.  IDNo. Certificate No. Due date This equipment was connected with Temperature Probe;
1) Thermometer 1963878 130RCOS5 2311051 05 Sep 2024 - Model _PROJ0OCONDT
2) Ref. Std. Thermometer 4982084  110RGO44 231908 26 July 2024 - Serial No. o 2BAN00816
- This Certification is traceable to S| Throught Technology Promotion Associalion (Thailand - Japan) Dimension of probe;
- Length : 94 mm
2. Certified Reference Materials - . =
- Diameter : 25 mm
- Concuctivity calibration sclution, CPA chem Ltd., The measurement results are traceable to Sl . e———
- Immersion Depth 90 mm
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 e
i ion R : With djust it
Conductivity Solution Manufacturer Lot No. Exp. date Calibration Result : Without adjustmen!
1413.0 pS/em CPA Chem 940111 02 Nov 2024 Calibration Standard vuc* E Uncertainty of | Coverage
rror
12.880 mS/cm CPA Chem 936625 19 Oct 2024 Point Temperature Reading Measurement factor
- Control Conductivity calibration solution temperature by Water bath (25 £ 0.1) °C {°c) (°c) (°Cc) (°C) {(x°C) K
3. This cerificate is valid only to the item calibraled on date and place of calibration.
25.002 249 -0.102 0.13 2.00
Calibration results 250
300 30.002 29.9 -0.102 0.13 i
Fun Conductivity Measurement 200
35.0 35.001 34.9 -0.101 0.13 2.00

{*) After Adjustment at 1413.0 pS/cm

Conductivity Electrode Serial No.: 23A100616 Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Standard Before Adjustment After Adjustment Uncertainty Coverage . .
factor &, providing a level of confidence of approximalely 95 %.
Conductivity UUC* Reading uucr g of factor
Solution (£) k -a0o-
1413.0 pSiem 1388 pS/cm 1413 pSiem 9.2 pS/cm 2.00
12.880 mS/cm 12.60 mS/cm 12.77 mS/cm 0.086 mS/cm 2.00

g c;.'(J)u'r.

1

a 1209887 a 1209888



DQE Services Co.,Lid,
DQE Services %o Ladpre Wanghin S5, Ladpran-Wanghin R, Ladpeso, Ladgeso, Bunghok: 10230

Phane ; +66 (012 538 2054, Email : dgeservicesnfofgmail.com s s

CERTIFICATE OF CALIBRATION
Certificate No.:  SP24-008 Page 1 of §
Customer;  United Analyst and Engineering Consultant Co. Ltd. (Head Office)

Address : 3 Soi Ud k 41, Sukt it Road, B hak, Phrakk Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No.: UAEWAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : |9 January 2024

Condition Instrument :  Good

Calibrated by : ™) qu Approved by : afnrah
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
resalt o the il et and was found shown on dute and place of Galfteation oely,

1K G, APty il G iy aind b daalilng © [T :

ther than i full cucept with the prior wrimes apprival of the DQE Servioe Co., Lal.

libsaratiry, This L]

DH)E Services Co., Lt
D$ Se WiCES 32 Sai Ladprao-Wanghin 55, Ladprac-Wanghin R, Ladprao. Ladprao, Banghkok 10230

Phone : +66 {002 338 2054, Email ; dgeservicesinfo@gmail.com po= e pr

wenenslaimuny

FM-T08402 ROT 17112021

REPORT OF CALIBRATION
Certificate No. :  SP24-008 Page 2of 5
Environment Condition :  Ambient Temperature 25 = 5 Tt
Relative humidity 535 +20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No, Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2015
Wavelength Standard set 23806 115657 23 October 2025
Wavelength Standard set 25738 1156635 25 October 2025

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

Institute of fards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 4.0  nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC ¢ 0.1 pm.

Resolution of UUC : P i 0,001 Abs.

Wavelength 0.1 mm

ienanslueuny

FM-TOE-02 ROT 17112020

DQE Services Co., Ltd.
m SENiCES 32 Soi Ladpran-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeas, Banghok 10230
Phane : +66 (012 538 2054, Email : dgeservicesinfofgmnil.com e e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelengih CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.} (Abs) {Abs) (Abs) (Absh k
0.0000 0.000 0.0000 0.0028 200
- 0.5780 0.575 0.0030 0.0031 2.00
1.0484 L.046 0.0024 0.0029 200
2.1876 2.186 00016 L0080 2.00
0.0000 (LO00 0.0000 0.0028 200
0.5595 0.558 00015 0.0034 2.00
™ 10239 1.024 -0.0001 0.0035 2.00
2.1230 2121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
(L5230 0.520 0.0030 0.0030 2.00
= 0.9633 0.961 0.0023 0.0029 2.00
1.9753 1975 0.0003 0.0070 2.00
0.0000 0000 0.0000 0.0028 2.00
s 05181 0.516 0.0021 0.0031 2.00
10002 0.999 0.0012 0.0033 2,00
1.9973 1994 (L0033 0.0084 200
0.0000 G000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
e 1003 1080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.0
0.5591 0.558 0.0011 0.0031 .00
s 1.0518 1.051 (L0008 0.0030 2.00
1.9274 1.823 00044 0.0079 y ' 2.00
TONTIMIUR
FM-MR-02 B04 1112021

DOE Services Co., Lid,
DQE _ 32 Soi Ladprao-Wanghin 53, Ludprao-Wanghin Rd., Ladprao, Ladprao. Bangkok 10230
Services E el
Plwne @ +66 (112 538 2034, Email : dogeservicesinfodgmail.com :T-‘:.:E.".‘:‘;
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage fuctor
(nm.} {Abs) (Abs) (Abs) (Abs) k
235 (L0000 0.000 0.0000 0.0050 2.00
0.7469 0.748 -0.0011 0.0057 2.00
457 0.0000 (OO0 0.0000 0.0050 2,00
0.8674 0.865 0.0024 0.0059 200
i 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0.293 -0.0011 0.0051 2.00
- 00000 {1.000 00000 0.0050 2,00
: 0.6430 0.641 0.0020 0.0055 2.00
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DOE Serviees Co. Lid.
mE B " 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprs, Ludpeo, Bangkek 10230
ervices
bone : +55 {0)2 538 2054, Emuil ; dgeservicesinfolagmail.com AT i)
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page Sof 5
Wavelength Accuracy :
CRMs Values UUCR i i i Covernge factor
(om.) (nm.) (nm.) (nm.) k
241.54 2411 044 0.18 2.00
279.40 2789 0.50 018 2.00
28RO 28BN 070 18 2.00
33422 3338 042 018 2.00
361.26 360.8 .46 [IAE) 2.00
41848 4182 .28 0.18 200
446.70 446.0 0.70 018 2.00
43320 453.1 (TR 11] 018 2.00
460,06 459.6 0.46 018 2.00
536.90 5364 0.50 0.18 2.080
637494 6376 .34 w18 200
440,74 440.1 .64 018 .00
47222 4720 0.22 018 2.0
51370 5135 0.20 018 2.00
528.72 5282 0.52 018 .00
574.60 5743 0.30 0.18 2.00
5B5.48 5850 0.48 0.20 2.00
684.63 684.2 0,43 018 2.00
740.27 740.0 027 0.20 2.00
748.28 7478 0.48 0.18 2.00
B07.16 068 0.36 018 2.00
87070 879.2 0.50 018 2.00
Remark |« ULIC = Unil Unider Calinmatson
- NiA = Mot Avaiable
- The nesuh expandsd my L1 is stuted a5 th { ungertainty multiplacil by e overag: facior &
which foe & mormal dastributaar hi Gy,
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1 Aldrin Litnsdd-Liguid Extraction, Gas Chromatographic tethe™
2 Arsenic 1) Digestion, Hydrids Generation/atomic Absorpticn
Spectrometile Method™
2) Digestlon, Inducthwely Coupled Plasma Method™
3 | Barlumn | Cigestion, Inductively Couplad Plasma Method™
4 | e Liguid-Liguid Extraction, Gas Chromatographic Method
5 B BIHE Linuia-Liquid Extiaction, Gas Chromatoegraphls Method™
& | §BHC Liguid-Liguiet Extraction, Gas Chromatoeraphic Methad
T ¥-BHC Liguid-Liguied Extraction, Gas Chromatoeraphic Mettiod™

8 | Biochemical Oxysen Demand | 1) 5-Dsy BOD Test, Azide Modification Mathad™
) 5-Day BOD Test, Membrane Electrade Method™
9 | Cagmium 1) Digestion, Direct Al-Acetylene Flame Method™
| 2) Uigestion, Flectrotharmal Atomic Absemtion
Spectromettic Mathod'™!
3} Digestion, Inductiviely Coupled Plasma Method™
1 | Chemical Oxvgen Dermand 1] Closed Reflux, Tittmettie Method™
2) Clpsed Reflux, Colormetric Method™
3 Open Reflux, Titmetric Mathod™
11 | Chlotdane Liculd: Ligult! Extratticin, Gas Chromatesraphic Method™

12 | Chromium 1) Digestion, Direct Air-fcelylene Fame Method™
2) Digestion, Electiothermal Atormic Absorption
Spactrometric Method™

3i Digestion, Inductiviely Coupled Plasma Methad™
1% | Coior ADMI Welghled-Ordinate Spectraphotometric Methad™®
18 | Copper 11 Nigesticin, Dimect Al-Acetylene Flame Method™

2] Digestioh, Elucliuthermal Atormle Absarption

SrJEI:trl:l e s

15 | Cyanice 1} Dieti lmmmmwmh

AR TANT LAY | G
2) Fiaiw Injection Analysls \’!E‘hcdr’l

16 |op-oOT Llguie-Liquicd Extraction; Gas Chramateersphic Methad™
| ‘j"ﬁfp‘l
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17 | 44-D00 Liquid-Liquid Extraction, Gas Chromatograpnic Method'™
18 |4.49-DDE Liquic-Liquid Extraction, Gas Chromatographic Method™
19 |ag-coT Liguid-Liquid Extractien, Gas Chiomatographic Method™
20 | Dleldrin Liguid-Liquid Extraction, Gas Chiomatographic Method™

71 | Endosulfan | Liguic-Liquid Extraction, Gas Chiomatographic Method™
22 | Endosulfan || Uguid-Liquid Extraction, Gas Chromatosraphic hethad™
23 | Endosulfan sulfate Liquid-Liguid Fxtraction, Gas Chiornatogrsphic Bhethod™
24 | Endrin Liguid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Linuid Exteaction, Gas Chromatographic Method™
26 | Fomaldehyde Distillation, Colorimetric Method™

27 | Free Chlorine 1) lndomatric Methad™
2 OPD Ferrous Titrimetric Method™

28 | Heptachlor Liguid-Liquid Extractian, Gas Chromatagraphic Methed™
29 | Heptachlor Epoxide Liuid-Liguid Extraction, Gas Chromatagraphic Method™
30 | Hexavalent Chiomium 1) Colerimetric Method®
3) Exiraction, Direct Air-Acetylerie Flame Methiod™
3| Lead 1) Digesticn, Direct Air-Arstylene Flame Method™
2) Digestion, £lectrothermal Atomic Abscrption
Spectrometric Method™

3) Digestion, Inductively Couplsd Plasma Methoo®

1) Digestion, Direct Alr-Acetylens Flame Method™

2) Digestion, Electrothermal Atomic Absarption
Spectrometiic Method™

3) Digastion, Inductively Coupled Plasma Method™

33 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrametric

32 | Manganess

34 | Methowychlor Linuid-Liquis Extractien, Gas Chromatographic Method™

35 | Nickel 1) Digestion, Direct Air-Acetylena Flame Method™
2) Digestion, Eledrotherrnal Atomic Absorption

36 | Oil & Grease 1 mewgmﬁ-ﬂﬂw

7) Sowhlet Extraction Method™

37 |pH Electimmetric Method™
38 Phenols..



iy auatis [ ket
38 | Phenols 1) Distiltation, Chloroform Extraction Method™
2) Distitlation, Direct Phatometric Methad™
35 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Methad™
40 | Sulfide 1) iodometric Method™
2) Methylene Blue Method
41 | Temperature Laboratory and Field Methods™
52 | Total Dissobved Solids Drled at 180 °c™
43 | Totsl Kjeldahl Mitrogen Semi-Micro-Kjeldahl Methad™
40| Total Suspended Solids Dried from 103 to 105 °C™
a5 | Trivalent Chromium 1} Digestion, Direct Air-Acetylene Flame Mothod;
Colorimetric Methad; Caleulating™!
2) Digestion, inducthvely Coupled Plasma Method;
Celorimetric Methad; Calculation™
a6 | Zinc 1) Digestion, Direct Air-Acatylene Flame Method™
2} Digestion, Electrothermal Atomic Absomption
Spectrometric Methad™!
3) Digestion, Inductively Coupled Plasma Method™
sl daniau 126 Fnns
diu ArTuAd Bk
1 | Acenaphthene 1) Liquid-Liguid Extraction, Gas Chromatographic
| hethod™
2) Liquid-Liguid Extraction, Gas Chiomatographic/tass
Spectrometric Method™
2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectiametic Method®
3| Aldrn 1) Liguid Linuid Ewtraction, Gas Chromatographic
Method®
2] Liguid ral as Chromatographic/
Mass i
4 | Anthwacene 1 L.qmmm-e Rt grlgngc)ggn(maq
AT BEPAN Y ullnul-
teth
2} Liguid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathad™ 1
S
5 Antirnony.,..
sl
i Ay Aannsd
19 | Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
20 | Bromoform Puree and Trap Gas Chromatographic/
Minss Sp::ctrorne{-ric Mathod!d
21 | Butanol Purge and Trap Gas Chromatographic/
Mass Spactrometric Method™
22 | Butyl berzyl phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
23 | Cadmium 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorpion
Spactrometric Method™
3) Digestion, Inductively Coupled Plasma Methad™
24 | Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spactrometric Method™
25 | Carbon disutfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
26 | Carbon tetrachloride Purga and Trap Gas Chiomatographic?
Mags Spectrometric Method™
27 | Chigrdane 1) Ligud-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
28 | pChleroaniling Liquic-Liguid Extraction, Gas Chromatographic/
Mass Spactrometric Method™
29 | Chiorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™ |
30 | Chicrodibromomethans Furge and Trap Gas Chromatographic/
Mass Spectrometric Method™
31 | Chlereform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
32 | 2-Chlorophenal ligguiel irpid Fxteaction, Gas Chromatographic!
Mass Spa ! &
33 | Chromium 1) Digy eric Flame Meth S
2 e ok oMYA B
SpectremmL-Meme-..n
3) Digastion, Inductively Coupled Plasma Methesd
Hoos| |
34 Chromium {If)..

iy AU A
5 | Artimony Digestion, Inductively Coupled Plasma Method™
& | Arsenic 1) Digastion, Hydride Generation/Atomic Absorption
Spectrometric Method"™
2) Digestion, Inductively Coupled Plasma Method™
7| Atrazine Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric wethod™
g Earium 1) Digasticn, Electrothermal Atomic Absorption
spectrometic Method™
2) Digestion, Inductively Coupled Plasma Method™
9 | Benzlalanthracens 1) Liguiic-Liciuid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extracticn, Gas Ctwomatographic/
Mass Spectrametric Method™
10 | Benzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
11 | Benzolpifluoranthene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method®
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
12 | Benzalkiflsaranthens 1) Liguid-Liguid Extraction, Gas Chromatographic
Method™
2] Liquid-Licyid Extraction, Gas Chromatographic/
Mass Spectrometyic Method™
13 | Beneoic acid Linuid-Liquid Extraction, Gas Chromatographic/
Wass Spectrometric Method™
14 | Benzolalpyrene 1) Liguic-Liquid Extraction, Gas Chromatographic
Method™
2) Liguic-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Methad™
15 | Benzolgh, lperylens 1) Liquid-Liguid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatesaphic/
Ia i dt*)
16 | Bendlium Digsts ey Plasma Me
17 | Bigl2-chiomethylether LN AEstrction, Gas | &W&%glaq
MadSSHEA RN WEthoo™
18 | Sisl2-sthylhexylphthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ w
o 1% Bromodichloromethane...
el
AU ArTuaE T
34 | Chrormnium (15 1) Digestion, Direct Alr-Acetylene Flame Method;

5

ar

39

41

a4z

A4

a5

46

a7

Chramium (W}

Chrysene

Cyanide
2,40
[o]n]s]

ODE

oot

Dibenzia,hlanthracene

Di-n-butyl phthalate

1,2-Dichlorobenzens

1.3-Dichlorobenzens

1a-Dichlorcbenzene

33" Dichiorobenzidine

| 2) Llguid-Uiguid Extraction, Gas Chromatographic/

Coloimetric Methoe; Calculation™

2) Digestion, Inductively Coupled Plasma Method;
Colerimetric Mathod; Calculation®™

1) Colorimetric Method™

2) Extractian, Air-fcetylene Flame Method™

1} Liguid-Liquid Extraclion, Gas Chromatographic
Mathod!

Mass Spectrometric Method™

Distillation, Colorimetric Method™

Liguid-Liquid Extraction, Gas Chromategraphic Method™
1) Linuid-Liquid Extraction, Gas Chromalographic
Method®!

2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrarnetric Miethod™

1) Liguid-Liguid Extraction, Gas Chromatoeraphic
tethad™

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

1) Liguid-Liguid Extraction, Gas Chrumalographic
Methed™

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

1) Liguid-Liquid Extraction, Gas Chromatographic
Methad™

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

Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometoc Methad™

Purge and Trap Gas Chiomatographic/

Mass Spectrométric Method™

e Sl
e AT L L

Pucge;aadLTmvaafchm
Comra LD o
Mass & Spectrome(nc Method
Ligquicl-Liquid Extraction, Gas Chromatographic!

Mass Spectrometric Method™

Sl

48 1,1-Dichloroethane..
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48 | 1,1-Richloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
4% | 1,2 Dichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
50 | 1,1-Dichloroethylene Furge and Trap Gas Chromatographic/
Mass Spectrometric Method™
51 | cis 1,2-Dichioroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
52 | trans-1,2-Dichlorosthylens Purge and Trap Gas Chromatographic/
[ Mass Spectrometric Methad™
53 | 24-Dichloraphencl Liguid-Licusd Extractsan, Gas Chmrnaiugxaphlo‘
Mass Spectrometric Method™
54 | 1,2-Dichlcropopane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
55 | L3 Dichletopropane Purge and. Trap Gas Chromatographic/
Wass Spectroretric Method™
56 | 1L,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometiic Method™
57 | Dieldrin 1) Liguid-Liquid Extraction, Gas Chrematoeraphic
Methoe!
2} Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
58 | Diethyl phihalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
5% | Zd-Dimethyiphenal Liquid-Liguid Extraction, Gas Chromatographic!
Mass Spectrometric Method™
60 | 24-Dinitrophencl Liguid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
a1 | 24-Dintiotoluens Liguid-Llauid Extraction, Gas Chromatographic/
Mass Spectrametiic Method™
62 | 2.6-Dinftrotoluens Ligyuitet-Liquid Extraction, Gas Chromatoeraphic!
Mass Specirpmietsic-Mgth
63 | Di n Octyl phthalate Linguic- r:{ d Ga;chrn{narogrnpl i W
Mass 5p NNG-\’EUE""" “Eﬁ ﬁ ]ﬁ-lﬂ
64 | Endosullan ] Limlmmm Chrorrmlqgrapﬁc
Methad™
2) Liguig-Liquid Extractien, Gas Chromatographic/
Mass Spectrometric Method™
5wl
65 Enclrin,.,
=
L] Arsuafin AT ]
76 | Y-HCH 1) Liquig-Liguid Extraction, Gas Chromatographic
Methed™
2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™
77 | Hexachlorocyclopentadiens | Liquic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
78 | Hexachloroethane Liguic-Liguic Extraction, Gas Chromatographic/
Mass Spectrometric Method™
78 | Indenall,2 3-cdipyrens LiguickLiguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
80 | lsophorane Liquic-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
81 | Lead 1] Digestian, Direct Air-Acetylene Flame Method™
2] Drgestion, Electrothermal Atomic Absomtian
Spectiometrc Method™
3} Digestion, Inductively Coupled Plasma tMethod™
B2 | Manganese 1] Digestion, Direct Al-Acetylene Flame Method™
2] Digestion, Electrothermal Atomic Absorption
Spactrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
B3 | Mercury Digestion, Cold-Vapeor Atornic Absorption Spectrometric
Method™
84 | Methanol Purge and Trap Gas Chromatowraphic/
Mass Spectromeiric Method™
85 | Methoxychlor Liguid-Liquid Extraction, Gas Chromaterraphic Methad™
86 | Methyl bromide Purge and Trap Gas Chromatoaraphic/
Mass Spectrometric Method™
87 | Methylene chioride Puree and Trap Gas Chromategraphic/
Mass Spectrometric Method™
88 | ZMethylphenot Liquid-Liguid Extraction, Gas Chramatographic’
Mass Spectrometre Method™
89 | 2-Methylnaphthalene 0 les Chromatographic
Metheldt Ty ?“V‘ B
2 quumme-mmnen g\r&hﬁ{n}g% a1
Mass Si}“ctmmetr;c I\.lh:fthcn:l':g
90 | Metid tert-butyl ether

Furge and Trap Gas Chromatographic/
Mass Spectrometiic Method™

Eaa

G-
T ity At
65 | Endrin 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
66 | Ethylbenzene Purge and Trap Gas Chromategraphic/
Mass Spectrometic Method™
67 | Fluovanthene 1} Ligquigd-Ligquid Extraction, Gas Chromatographic
method™
2) Llquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method™
68 | Fluorene 1) Liguid-Licuid Extraction, Gas Chromatogragphic
Method™
2 Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
62 | Heptachlor 1) Liguic-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Iass Spectrometric Method™
T0 | Heplachlor epoxide 1) Liguid-Liquid Extraction, Gas Chromalographic
Method™
2) Liguid-Liguld Extraction, Gas Cuomatosraphic/
Mass Spectrometiic Method™
71 | Hexachlorobenzene Liguid-Liguid Extraction, Gas Chromatographic/
IMiass Spectrometric Mathod™
72 | Hesachlore-1,3-butadiens Purge and Trap Gas Chromatographic/
Mass Spectiormetric Method™
73 | n-Hexane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
T4 | peHCH 1} Liguid-Liquid Extraclion, Gas Chromatographic
Methee™
2) Liguig-Liguid Extracuon, Gas Chromatographic/
Mass Spe etic Method™
75 | BHoH 1) Lk H @‘Gas mnmamgrap%“‘_
Methe
2 Lm"‘“‘ I%?E}-Em aphic/
Mass Spectrometric Method™ rﬂ@i
3‘ ']
T64-HCH..
-
B ArTuafiy FEmsnsit
91 | Naphthalene 1) Ligpuid-Liquid Extraction, Gas Chromatographic
Method"
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
92 | Mickel 1) Dizestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma feethod®!
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chramatographic/
Tass Spectrometric Method™
94 | N-Nitrosodipherydarnine Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
95 | N-Nitrosodi-n-propylaming Liquid-Licuid Extraction, Gas Chromatographic/
Iass Spectrommetric ethod™
%6 | Polyehlorinated Biphenyls 1] Licpuid-Liguid Extraction, Gas Chromatographic
- PCB 1016 Method™
- PCB 1221 2} Liquid-Liquid Bxtraction, Gas Chromategraphic/
- PCB 1232 Iass Spectrometic Methad™
- PCB-1242
PCB-1248
- PCB-1254
- PCB-1264
97 | Pentachlorophenol Liquid-Liquid Extraction, Gas Crvomatographic/
Mass Spectrametric Method™
98 |pH Electrometric Method™
96 | Phenanthrene 1} Liguid-Ligquid Extraction, Gas Chromategraphic
Method®
2} Licplic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
100 | Phenal 1) Distillation, Chiarofom Extraction Method™
2} Liquid-Liquid Extraction, Gas Chromatographic/
Max
101 | Pyrene Ht i Gas Chromatograp! &

o s SUWIGNS
2) Laguinkl phic/

Mass S-pectmmettl.c Method'™
%mf@l

91 Naphthalenz,,,

102 Seleniurm...
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2,85 Trichlorophenal

2,8,6-Trichlorophenct

1,3.5-Trimethyibenzene
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102 | Selenium 1) Digestion; Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
103 | Silver Digestion, Inductively Coupled Plasma Methed™
104 | Styrene Purgs and Trap Gas Chromatographicy
tass Spectrometric Method®™
105 | 1,12, 2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
104 | Tetrachloroathylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methad™
107 | Toluene Purgs and Trap Gas Chramatagraphic/
Iass Spectrametric Methad™
108 | |osaphene 1) Ligpuie-Liguied Extraction, Gas Chromatographic
Hethad
2) Lipuid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
109 | TPHIC; - Cod 1) Purge and Trap, Gas Chromatoqraphic Method! %0
2) Purge and Trap, Gas Chromatographic/
Mass spectrometric Methiod! 3
10| TPHAC.a - Ciad Separatary Funnel Liguid-Liquid Extraction, Gas
Chearnatographic Method ™49
11 | TPH G5 — Cagl Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method!2
112 | 1,28-Trichlerobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
113 | L1,1-Trichlorosthans Purge and Trap Gag Chromatographic/
Mass Spectrametric Method™
118 | 1,1, 2-Trichloroethane Purge and Trap Gas Chromatoeraphic/
Mass Spectrometric Methad™
115 | Trichloroethylena Purge and Trap Gas Chromatographics

Mass Spechomehlc I'tclethued:r

< 1{:‘& ﬂ‘n‘.‘.!IfJE

Liouid oA "ﬁrg“qr WA #{}ﬂﬂﬂi
Miass Spemataricmienma gl

Puree and Trap Gas Crrormatographicd
Mass Spectromatric Mathod®!

hnurnatozraphlc.-’

o]

diiu
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121

122

123

124

125

126

Vanadium
inyl acetata

Virl, chlaride

m-Kylens

oHylene

pylens

Kylens (Tatal)

Zinc

Digestion, Inductively Coupled Plasma Method™

Purge and Trap Gas Chromatographicd

Mass Spectrometric Method™

Purge and Trap Gas Chiomatographic/

Mass Spectrormetic Methpdm

Purge and Trap Gas Chromatographic/

fMass Spectrometric Methiod™

Purge and Trap Gas Chiomatographic!

Mass Spectrometric Method™

Purge and Trap Gas Chromatagraphic/

Mass Spectrometric Method™

fPurge and Trap Gas Chromatographic/

Mass Spectrometric Methad™

1) Digestion, Direct Alr-Acetylene Flame Method™
2) Digestion, Electrothermal Atorric Absorption
spartrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

FRE TR

Aduda shuau 38 swenas

AaTinsent

11% Vanadium...

o -

Eaton]

BgaiE

FunTed

Aldrin

Antimeny

ArsEnic

Barlum

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Methiod® 4%

2) Ultrasonic Extraction, Gas Chromatagraphic
Methodl“”

Digestion, Inductively Coupled Plasma Method®

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorplion Spectrometric
Method'.l,ﬂ.!l\l
2y Waste Extraction, Digestion, Inductively Coupled
Plasma Methad!! 44
2) Digestion, Hydride Generation/Atarmic Absorption
Spectrometric Method™ '
oupled Plasma Method®

e e

ke

T GOMPAI LMD

2 D1gest|m. Inductively Coupled Flasma Method™™

Swvo)

5 Baryllium...

L

Beryllium

Cadrmium

Chiordane

Chromium

Chramium {1}

Chramium (V)

Cobalt

1) Waste Extraction, Digestion, Inductively Coupled
Plasmia Method 414

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Flame Atamic Absorption
Spectrometric Method™ 4%

2) Waste Extraction, Digestion, Inductively Coupied
Plasrria Method™5H

3) Digestlon, Flamea Atomic Absarption Spectrometnc
Mathod!®™

4} Digestion, inductively Coupled Plasma Method™'™

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraciion, Gas Chromatographic Methed™'2!

2) Utrasonic Extraction, Gas Chiomalographic
Methed™*

1 Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method! "

2) Waste Extraction, Digestion, Inductively Coupled
Plasmia Method™#

3) Digestion, Flame Atomic Absorption Spectrometric
Method™1

4) Digastion, Inductively Coupled Plasma Method™ '

1} Waste Extraction, Digestion, Elame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation™ 3%

21 Waste Extraction, Digestion, inductively Coupled
Plasma Method; Waste Extraction, Colormetric Methord;
CalculationP 219

3} Digestlon, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method;
CalculationPatss

4} Digestion, Inductively Cnupled Plasrma Method;

Alkall fic Metheod;

1) wiseEarclon: colort g UHRTINA B

2} Alkatling SierstimnnColaimetiic Method™ 'S

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method™ &1

2} Digestion, Inductively Coupted Plasma Method™ ¥

12 Copper...

Eaa]

arsuaiy

AR

14

17

18

| Copper

*| Heptachlor

24-D

ooo

DDE

ooT

Dieldrin

Endrin

1} Waste Sxtraction, Digestion, Flame Atormic Absarption
Spectrometric Methad™ "

2) Waste Extraction, Digestion, Inductively Coupled
Plagma Method! #17

3) Digestion, Flame Atomic Absorption Spectrometiic
Methog®*?

4) Digestion, Inductively Coupled Flasma Method®™®
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method"#!

2) Ultrasonic Extraction, Gas Chromatographic
Method™2t

1) Waste Extraction, Separstory Funnel Liquid-Liguid
Extraction, Gas Chromatoeraphic Method

2} Ultrasonic Extraction, Gas Chramatographic
Methad®!

1) Waste Extraction, Separatory Funnel Liquic-Licuid
Extraction, Gas Chromalographic Method! !

2} Ultrasonic Extraction, Gas Chromatographic
Method ™!

1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chrematographic Method!'7# 1

2) Ultrasonic Extractlon, Gas Chromatographic
Methad®

1) Waste Extraction, Separatory Funnel Liquid-Licuid
Extraction, Gas Chromatographic Method™"2!

2) Ultrasenk: Extraction, Gas Chromatographic
Mathad®#!

1) Waste Extraction, Separatory Funnel Liquis-Liguid
Extraction, Gas Chromatographic Methad 7!

2} Ultrasonic Extraction, Gas Chromategraphic
Memod[uz;]

1) Waste Extraction, Separatary Funinel Liquid-Liguid
omatagraphic Methad'"2!

o Gas ghromatograph

WALFER AN ERTINET Wi
SHBULTANT COMBANY LIMITED
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Fmred

20

22

22

24

25

Lead

Lindane

Mercury

Methowychlor

Motybdenum

Mickel

1) Waste Extraction, Digestion, Flame Atomic Abisarption
Spectrometric Method® 3

2} Waste Extraction, Digestian, inductively Coupled
Plasma Method 14

3} Cigestion, Flame Atomic Abserption Spectrometric
Method™"

4) Digestion, Inductively Coupled Plasma Methad®®

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

2) Ultrasonic Extraction, Gas Chromatographic
Method™!

1] Waste Extraction, Digestion, Cold-Vapar Atomic
Absorption Spectiometric Method 9
| 2] Waste Extraction, Uigestion, Inductively Coupted
Plasma Method! 2

3] Digestion, Cold-Vapor Atamic Absarption
Spectromatric Method!t!

4) Digestion, Inductively Coupled Plasma fethod™*!

5) Tnermal Decorpasition Amalgamation and Atomic
Absorption Spectrometric Method'®

1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatoeraphic Method™/<3

2] Ultrasonic Extraction, Gas Chromatearaphic
Method™!

1) Waste Extraction, Digestion, Inductvely Coupled
Plasrma Mathod! 3

2) Digestion, Inductively Coupled Plasma Method™2

1) Waste Extraction, Digesticn, Flame Atomic Absorption
Spectrometric Methoglh 43

2) Waste Emactmn Dgastion, Inductively Coupled
Plasma {4 %
3] Digestl

Method E0 sairar asn rrsmies s

1) DigesOEM ARt SlipTed Plasma Me:hou’”“

findu AsuEiY T

26 Potychlorinated Biphenyls...

-

1) Waste Extraction, Separatory Funnel Liguid-Liuid
Extraction, Gas Chromatographic Method! 22

2) Ultrasonic Extraction, Gas Chromatographic
Method®?

26 | Polychlornated Biphenyls
- Aroclor 1016

- Argcler 1221

- Aroclor 1232

- Areclor 1242

- Aroclor 1248

- Aroclor 1254

- Arnoclor 1260

- Z-Chlarobiphernyl

- 2.3-Dichlorebipheryl

- 2,7 5-Trichlorobiphenyl
- 20" 5-Trichlorobiphenyl
- 2,235 Tetrachlorohiphenyl
- 2.2 5 5 -Tetrachiorabiphenyl
- 2,344 -Tetrachlorobiphenyl
-22345-
Pentachiombiphenyl

- 22,055
Pentachlornoipheryl

- 23306
Pentachliorobipheanyl
-223485-
Hexachlarohipheriyl

- 2.2 38,55-
Hexachlarobiphenyl

- 2,2,3,5.5'6-
Hexachlarohiphent

S2F N85S
Hexachlorobiphenyl
-2233.88 5
Heptachlorehiphenyl
-22.304.55-
Heptachlorabipheny

- 2,234,056
Heptachlorehiphenyl
-2238 556
Hegptachlarabiphenyl

- |
[AFals, dmngndBs

LIPS AWALYST AND ENCIEERING
EOMNLLTANT COMPAN T LISTED

arsuafy

kLEtE

27

28

31

a4

Pentachlorophenol

pH

Selenium

Silver

Thaltium

Toxaghene

Trichloroethytene

Vanadium

[

1) Waste Extraction, Separatory Funnel Liquid-Licguid
Extraction, Gas Chromatographic/Mass Spectrometric
Melhlx)i"uﬂ

Z) Ultrasanic Extraction, Gas Chiomatographic/

Mass Spectrometric Method™™

Flectrometric Method?5

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorplion Spectrometric Methog!#17!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Metnod™ 417

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

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

2) Digestian, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 12

2) Digestion, Inductively Coupled Plasma Method™¥
1) Waste Extraction, Separatory Funnel Liquid-Licuid
Extraction, Gas Chromatographic Method!' 1

2} Ultrasenic Extraction, Gas Chromatographic
Method®?t!

1} Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectiometric Mathiod 024
2) Waste Extraction, Enuliibrium Headspace, Gas
Chromatograghic/Mass Spactiometrie Method! 943
3) Purge and Trap, Gas Chromatograpnic/

Mass Speclrometric Method ]

4) Equilibrium Headspace, Gas Chromatographics
Mass Spectrometric Method®™

1) Waste Fyt t‘tann_l'\-uo bog, Inductively Coupled

Plasmp géw_g ﬂﬂ\{

COMBILTANT GOMPANY Liki1CB

-2233a40 556
‘im\

Nonachlorobiphenyl i
27 Pentachlorophenol...

- ol -

2 %mn.-n:.g@?s};exﬂwmquw?

35 Zinc...

S5

1) Waste Extraction, Digestion, Flame Atomic Absorption
spectiometric Method™ '

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 1@

3) Digestion, Flame Atomic Absorption Spectrormetric
Method“'m

4} Digestion, Inductively Coupled Plasma Methad™*

AU AvTuaiy

a5 | Zinc

rensaineds
1. NIENTHGRAMNTT. Us-‘mnnﬁwwmmm w . 2566, ot mwmm!!aﬂgqamn
Faniladudy sefioatgiune. 31 wisin 2566, weuid 10 w126 4.
2. sumirnisBunadasinissneo, glstnsshige, Rasrtprdsit 4. mpowmer:
Gnuuianvaiu, 2597,
3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
24™ edl, Washington, 0C: APHA, 2023,
4. United States Environmental Pretection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. SW-84¢, 2014,
5. United States Environmenital Protection Agercy, Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Sols. SW-B46
Method 30508, 1596,
6. United States Erviranmental, Protection Agency. Test Methods for Evaluation Salid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromiurm.
SW-846 Method 30604, 1556,
7. United States Environmertal Protection Agency. Test Methods for Evaluation Solid
Waste 3. Physical/Chemical Methiods, Separatory Funnel Liquid-Liquid Extraction. SW-846
Methad 2510C, 1994,
B, United States Ervirenmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Methods. Ultrasonic Extraction. SW-846 method 3550C, 2007,
9, United States Environmental Protection Agency. Test Metheds for Evaluation Salid
Waste Physical/Chemical Methods. Volatite Organic Compounds in Various Sample Matrices
Uslng Egquitibrium Headspace Analysis. SW-846 Method 50214, 2014,
10, Unitad States Envirenmental Hrotg
"Wdste Physical/Chemical Methads, Purge]a Bprfor_fiy 5 anﬁw
5030C, 2003. mmun mrm-mu
11. United States Emdronmantal Prolenlon .ﬂgency ‘I‘est Methnds for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics In Soil and Waste Sample. SW-846 Method 50354, 2000 ‘3{”3

12, United States...
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12. United States Envircnmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chermical Mathods, Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 60100, 2014,

13. Unlted States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chernical Methods. Flame Atomic Absorption Spectraphotometry. SW-846
Methed TOOOB, 2007

14, United States Environmental Protection Agency, Test Methods for Evaluation Salid
Waste Physical/Cherical Methods, Arsenic [Atomic Absorption, Gaseous Hydride). Sw-846
Method TO61A, 1992

15. United States Envirenmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hesavalent (Colarimetric). SW-B46 Method
T196A, 1952

16. United States Environmental Protection Asency, Test Methads for Evaluation Solid
Waste Fhysical/Chernical Methods, Mercury in Liquid Waste (Manual Celd Vapor
Technique). SW-B46 Method T4T0A, 1554,

17, United States Enironmental Protection Agency. Test Metheds for Evaluation Sotid
‘Waste Physical/Chernical Methads, Mereury in Solid or Semisolid Waste (Manual Cold-
Vaper Technique). SW-846 Method 74718, 1998,

18. United States Environmental Protection Agency, Test Methods for Evaluation Sclid
Waste Physical/Chernical Methods, Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-B845
Method T473, 2007,

19. United States Environmental Protection Agency. Test Methads for Evaluation Selid
Waste Physical/Cherpical Methads, Selenium (Atomic Absorption, Borohydride Reduction),
SW-846 Method 7742, 1994,

20. United States Ervironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Nenhalogenated Organics Using GC/FID. SW-Bd6 Method
B0150, 2003,

21. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chernical Methods, Organochlorine Pesticides by Gas Chromatoeraphy. SW-
B46 Mothod BOBLB, 20407,

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

23. United States Ervironmnental 5‘[’ k i Methods for EvaludWbn Solid
Waste Physical/Cherical Methods, Vcbﬁg’@ @umpwvds g%u‘& @;ﬁﬂw
Mass Spectrometry. SW-846 Method 82600, 2018

24. United States Ervironmental Protection Agency. Test Methods for Evaluation Sabid
Waste Physical/Chermical Methods, Sermivolatite Organic Compounds by Gas uw]
Chromatography/Mass Spectrometry. SW-846 Mathod B270E, 2018 B #
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25, United States Emdrenmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-BA6 Method 9040C,
2004,

26, United States Enviranmental Protection Agency, Test Methods for Bvaluation Solid
\Waste Physical/Chernical Methods. Seil and Waste pH. SW-B46 Method 90450, 2004.9”“}

AT ANALYET AND ENDTHE ARG
COMAULTANT COMPARY LI TED

. QW
§unNgnnes

H‘IJI'HI'!\.IQGH"-'WI'HW
s b wrmimgiv
HESTENTT NI sacoo
b ¢ WoHMAN dbh

due wWhsuweyrensuastonl jiRinslest

i an cagclal @il &

Gou nrsenmiginn uii glude wowfied uaud BuTdese aeudaunud $ifn

#hafle Ameturmilowssang/ RIS s siessiien
w o
BYIAM s Nl]uli“iﬁl.l oo

arnnnlsfadld s L3 gludie wnandad woud @ufifiels seudnuaud S1ifn
HanifiEm e T -t SRS o By uInnEn

R

= - - T
smmsslang DA seBeuusyEmRsusMBn fURME IRl miasBeeudu

nslssuanamnssafivraanud drduls]
- ) . W - - -,
. WandndmiiussdmianfiRmsiered duu ¢ e

@) wiarm@an aigiuauE wedaumil et -oono
o) WiEAIATIMA LR vuidiienil T e
) wnanisusssl pumpiuide nedinuianil 5 esd i corls
) wsansunitl dmsy -r.:n'iuu\a'uﬂl et t-onoo
&) wiamaandal Suniusafa vieilinuee? et Y-oact
. mtﬁwmﬁ\J‘i:ﬁngwmﬁwﬂsi T & T
@) wnayiinn defod yendouanl 1ect-9-onva
o) unamaifu qeia rnuudl 3 et v one
@) wsmgfey seRves vedlouan 3 aee-t-ond
) Wi useI vedisuse 1 e vones
ails mildanduil SosmlsdareaySutumednaias finsinamed

- o - wal w2
wnnmy AaluTuf b qunifud edoa 1"\1\] ansaiudiosssuuidnrsaindldiminivles
rrdlmTEpEr NI

FaTusmudtawsr

whuRRSFETIURD

JEC

% &W
aunIgnAed

nediduasRewiuuafivisan SATED ALY MHD NGRS
3 s - T SO AN
LT et e LR T T ABTULURNT

T, o lbewe wowio W8 loeon-¢
a3 o oree besio H8 boss
Wewildadrmsating sarabanadiv, mail.go.th

Merduiatry - » w,-a e o
@L—- “gRAMNEIH TR T 2o 1 go

T TR TR T4, o leain el BT lonomd



i an osacia¥ D olb o

melsarugAaTnT R

- .
CUWRETIT b Wi
WREENT NN mosoo

Bl nen  babh

Bat wFsulasmeinsussaETetia e

Gy nesunrddans Uit glude weused woun Sulidels seudaws Sk
g ¥

frafla AmemedouremeguRusnpmn ued

noa
BTV oo UNTWL bEbE

=

i J;‘]\]ﬁn'rﬁlm il A

o » e -~ - o ke £
Aeftdaiday na s evlFanfuuuangnenaussaua e Tio
i gfluiiin ueuundad ued Bun aeaum Sin S e wi

- - - - - - £ 8w
wrmladefidnata uit qlunﬁn upuwdad weud ufiieds asudawnut im

¥

4
m

sanlfiRnnTerehion eemioy 1ece 8o

1% & PuLgyLIn

b}

& s dn .
Wy4u 199N l'ﬂ’lﬂ!H‘L'ULN nial\“.ﬂ'ﬂ\'i'“.lﬁ'l '|.I!II\JfIﬂU|.|.\Jﬂﬂl‘ﬂﬁjﬂ‘iuﬁtﬂjﬂ-‘ﬂ“\‘!ﬂ'ﬂﬁ‘!"b“

» » &
ATAREEEILT IR

naslsasnigpamenssufiv s dersdbuil
o Win@nsdnmiihissolan fiEn et S e e

) WKy gIRaETY
I} ANl Fusuga

vedluanil egs v ooss
vadlvueii 1eed-t-ooda

= A s - - - .
. Tfiad s ia i iETed S se

@) WIS s
o) wiuwn il

@) WIRANG B

) wneRwE A

&) wnlyadu vyl

o} winwl s
af) winds i sramie
) wninenad szsing

=) unavielgnge weilnihis
mo) Wil vansn
o] UUBINIE 1TSS

weiliuEed 7-ecd-9-onnls
vl esi--onne
pedeuand 4merT-onne
mllouend 1 ecET-onnd
T T e ——
vl 3 acd §-oand
yedloused 2 ecesoams
e 2 see-v-cmne
vgleuei Ject-9-onsa
ATIAET el T-cmEm
il 1 ere 9 ongs

.

afh wﬁ'@iwﬁﬁwwqﬁmﬁaﬂmnm%mﬂmﬁamﬁﬁﬁﬂﬁlmﬁw
- . a &g e

71 91 onaolelmeakt 7a3H o quATLE pitoe AiluR b quaTiud sens Vil aasoiudia
il - - o &
e etndliwiiulednalaamigraminsa s QR Code Vievlsdaatiui

- A

Fadmandenay

wanARIATIATD

e o

~ fynndseny dsmnd)
fimmanminad s Fruianflm

R ¥

frudial naruuBdnmratin

nafiduuasipuiousiivlsam

iR nETlessimaeuts e inafan fiFnm

. & e basl HE bace-d A5 © lalno ‘oasls 1T melat
Tawdidadnrseling sasbanadiv.mall.goth

o Wi raysie ma es

INAE
gy Vs

S

o
; - 5
UNITED ANALY ST ANE ENCINFERITG a }a } s 1g ﬂ{’] ﬂ 3 UNITRE AN YIT AP Eradibn Fireg a ]!1‘! 1ﬂﬂﬂ a q
COMSULTANT COMPARY LIMITEO COMSULTANT CLMHANY Liai D s
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wpvteasuaietlduunesd Tssvugratmnssg 990 ab TIUNT 1 United States Environmental Protection Agency, Test Methods for Evaluation Solid

‘Waste Physical/Chemical Methods. Volatile Organic Compounds In Varicus Sample Matrices

i dwou 16 318073
R & i Fres—" Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,
A A IEIA o
2 United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
P Benzens Equiltbrium Headspace, Gas Chromatographic/

il Waste Physical/Chemical Methods. Violatile Organie Compounds by Gas Chromatography/

st S fssmiethe e Mass Spectrometry. SW-846 Mathod 82600, 2018, 3 i)
’

Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method
Equitibrium Headspace, Gas Chromatographic/
Mass Spectrometiic Methad
Equitibrium Headspace, Gas Chromatographic!
| Mass Spectrometric Methad ol
5 cis-1,2-Dichloroethylene Equilibrium Headspace, Gas Chromatographic/
IMass Spectrometric Method e
6 trans-1,2-Dichloroethylene Equilibriurm Headspace, Gas Chromatoersphic/
Mass Spectrometric Method il
Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method i
Equilibrium Headspace, Gas Chromatographicd
Mass Spectrometric Method oA
9 Styrerie Equilibrium Headspace, Gas Chromatographic/
Mass Spactrometric Methad
Equitibrium Headspace, Gas Chromategraphic/
Mass Spectrometric Methad A
11 Toluene Equilibrium Headspace, Gas Chromategraphic!
Mass Spactrometric Methad 7
Equitibrium Headspace, Gas Chromatographic/

2 Carbon tetrachloride

3 1,2-Dichlorcethane

4 1,1-Dichloresthylene

T Ethylbenzene

& Methylene chloride

10 Tetrachlomoethylene

12 Trichioroethylene

Mass Spectrometnc Method it

13 meXylens Equilibrium Headspace, Gas Chromatographic’
Mass Spectrometric Method ol

14 o-Rylena Equillbrium Headspace, Gas Chramatographic/
o

Mass Spectrometyic Method
13 prylene ms Chromatographic/
x|
5:
1% | Rylene (Tatal) iR RERsERES Ehdid
| R SEESE Fethod “":; )

o [LE f

INAE

o = ]
oo @ WHIPNADY

CORSULTANT CoMISIT LiNE1LD

et i Satea iRy refifmes@muiasivlen milsmg T, o s s i

w om
LENATIEIREA.



e -

'"'meammmﬂnw
 an cmmolal e asiufl o numﬁuu' bdbd na'luiuﬂ n UATHYUS bdos Wi mmmum‘wa
dussuBdmmeindlitmindulsdnsals s my OR Code Yowisdaatiui

aﬂa e o L, X ) g-" s

feoncomclal meddm el s
maareTaif b oy

MIRTTIATI TN soaoe ﬁﬁuumlﬂa\ﬂﬂu

B&  ROWH W a0y
. wnkERR IR

Jor wWiRrumsryransrasios fonsTwaedt

duu ryrumagiens Vi glude uewwdet wawd Guides resdsun iia

J‘r i ,'.‘\:aﬂ’/

Wow s & - ] - - - . -
B0 Frae e UE mae e AUREULRYRR T sl TR e U IR s

aefuil o BRT eod (watlseay Arrmd)

v dllle T S = £ fifwnsmanetiusfoudousislaem

#aAR 3fd uSen Qlu;ﬂa winaian unus Wudalse seudaueu $is U BudnalsasugremnTy
-k = -

0 e AT AT @ TRURRORY wm EULERRTY W

LI Ty

wefiRmelimredionuy um

Luamsslrus npsmuRs varfnsdenrenaastealURn T Riues
- L T 4
|I'Ilﬂ'.‘ﬂ-'l'I'Jq“ﬂ'“l[\’ﬁl.wi_'"'d“'.ﬁ’d UATRILMLRTU
. Wanfndmlimsedniafiansiemed drm s me
neillunaed ave-g-oook

o) Wit windnuan

o) WIHAMAWGR Yy veiuaeh at-v-oooe ﬂ“‘m"““m‘ﬁ"“’m
) WBngewe wadRnT vl 1-mae-S-ooed
& wsanatiyggdowel sulvinigount valouei 1 ece-cacn
PO uuauaianfifinTiaset o s e
mbamnuAn ygmas \4..|Lll_"..'.ﬁ1!\-|l Tard-R-oose
o) UgsIIN windausn vsifelani 1-emt-r-oose
a, Widandmtused e §inmTe el $a el 516
wh efuinn vieuded veiliand 1erte-onle
mh TRl wiantd WeEuenT J-arE-T-ankn ofSeuarmeuAuERYlTY
) ARRUR yE viilianl! 1ast-9-onks RSy AR i TeudaaufiRns
£ WA EAs I MDA st o 1. o ot Daio AD Beomn-¢
&) unmusd e visiTanipf 1ot oalne 138715 o lnrme bosk 78 e
o) wimienng AT weiduuref 3 aetv-onlod 'I.Uiuﬂt‘lﬁiﬂnﬂmﬁr.nﬁ sarabangciw.mall.go.th
ol wizsn Ty weilaued 1aet 1ol
al WieaugT denin el 1act vonkn
o WINTHR tmgEuy welleuntd Toet-v-onos
wo) -J-mq—.ﬁnﬁ‘" T yoluuaed 1 aadv-cmns
won) witigslae weTln A ﬂﬂ'HT;l e d-R-cme A -

wio) wiedy ae m:_}ﬂ;’;::u'“ ﬁ 15T Tﬂ ﬂﬂ 89

LSITTTY ARLYET AND ENDIEERING mq—nﬂgq

COHSLLTANT COMPANY LIMTED

el wilifina SRS o mnassin T T 2 fhina %
-B-
R m—— e
il an comolal @l adn nalzarmugmamnT a1 cemolnl/mami aid o q:wrrM lodroct: RETUT o quuifud oroet ofedl aaBurhee
T S wnae dnssuuBdnmsetindiimiivlvdnmlsaugaemnaiu A OR Code Fomifodaaiiud
} HRTIEWT N3N aioEoo Y0 T S—
o8 NUREl s o
R F— sakanATwiuie
Fe wWhrusysmnsvarfaa fifmsiwaed
Guu nysnvagians Ui gludin weuniind wouk Buiets aoudumu il
s Artunedusone limasonnens iR m‘?‘“’:fn“:;w;,“?’f’m“:‘:"iiw
AR oo Ronay bebd Wi
mumiladof drafis vlwn ghuie woandad weud Bufideds seutaumai d1in
SswFiRmsIETEheny wevndi ece SRR o 185RAT de MR BNANET
wamselvus nyamennung TewAsusyrmnsves TR TRETed PomesSunus du
naslsanugranafnsad feonudusd
. Diandndnnitvsed el SR iesm w2 1o
ol wenlin lusgiians et 1-sse-oomn
o) wiellescly adqlead valiouen 1-sed-v-oond
o) welsas qual wedautand 1-ee-t-ooca
] Lt‘Hﬂ_‘I'.lﬁ'-l’I'l‘i'nl weum el 1-ectv-ooto EusgprssRiseing
& winfnAdnd ey eliEamy 1-ned-v-cobm
o} wamideaiad Intyiug weilouen 7-nes-3-00do
o) vermnaTIn Gaduni veilnuani +sce-9-ooce
&) waandmiin Yssnaunind vailinand 1-aret-onos
. Wi fussdrionfiimatiemet Snnu as e
a) AT wenduides neiiouasil exe-v-onow
o) wnAfsein A0 vedlpuian r-axe-9-osnc
) wigiindan e vlluani -ecd-v-osen
) welseiudynd (danna nailuunil 1-aces-casls ravifeuanisuleiulem

&) wnameiieg 6w
) UIaATIUH Fuundy
) ANSETIURGT UB3RM
o) wiweuswe susdinel
S wHanIATNET BYn
wo) WRATHINING AN

wa) RS it el m&&}ﬁﬂﬂﬂ i

neLdinianil 4-eaee-a-oane

veiliuia 1-ned-3-oame

St R —

wliuaeh T-eed-v-onns
m-n'ql T-asd-T-onem
Y e

nnuunm CORPANT LIMTED

ot widoathl..

mpannsgnAEm s fl e s
T, o beine baals AL baom-&
Tnsas o kemo bmsi MB baets!

Tsedéidnwisiing sarsban@diw.mail go.th

A

CORSLLTANT CORPANY LML ED

Gf-‘-"nm'-"w “gmprtanTIsnTIing g TR




Hanconstay EOE 0 naulsaugaemnTl
mamrzrad o uwavjmgiin

l‘Jﬂ?’“ﬂa\’\‘-J TN mogoo

Wwe ey Eded

Ga wittunsnypeniveateslfiFniensd

B s sdian Ui ghuldn wowrdet ueud GuSTei: resdaumed 1

= L i - . % - . -
iafls Fmed ety W yRAInT it UfIRneTieT
aedudl mo funrs loded
wpenitinets uidn gluids souwfiad ueud Guiiiinls moudawsust $0fn
vierufidRnalinsedianey uremuuu Tawit aenitfiadt e wnegaLgt manin inasn
e U e yra R et srumvEEmutaudn

g RS Seraduiel]
w Wiendngrumugueia fifn e heeet i e i
w) unutlion wils il T-essn oo
) WIATIMAAISTU A walssmd Facta-oanl
o, Wimmidinadmel st n fiRnsimeedt S e e
ol WA S vl saettoobe
o) Wi gy Vel > med-coss
o Widdminuseduian fiRnsiinred S b
o) wsamigmden ouleRngoons vEluuee Seesst-oac
) wsamiduniin Umneunim veilvumdl Fmet-Tonos

il il el Smmifsfnden i ihmednntnufiRmsinrshoom
7 cmeotel e AU o nuni Imt‘mr Al e quiud e ol msrousioue
inasuuBdnvratndlinaduleieaslssugansa s OB Code remdaetud

fadeumiensy
wousmarLduie

funtium weeatund)
R

P
TEINE

Lk T e
nqummg-miérl1ﬂaﬁs'=1$'nwaamnuum i

. o losao oael AL baomd  Tnaats m ﬁ"ll‘u‘lgﬂw

TANT COMPANT LMITED
IuwdldBifrmintind saraben@div.mallgath

Grmaes fershmlt “ L., o »
G, et "qw|1m|'}1=|ﬁ"')T'rl W THLA T TR m gasunsaiifus

Fafidandn «
ranamwiuhendiAasuriesrgunadoutosgdintinresien
Uit ghuiin wewudied weus Sufidles doued dafn ooy T-ece

il 91 omsalal/ wiw asiudl o & Qumﬁuﬁ wdod

flonomecla) @& o naailsssgmamnTT

o i
mamies e o ey

5.7 WRTIWT NN mosos
0o WG lmdud

- | . e - ~ - -

Fo¢ deepriafefutiimedouisiiiineinsiiene

B nrsunisgdnnns v gluia weuundad woud Bulideds eeudsunut Sirin

T T AT g &

THER A 15/ LRLFRINT WaRTLme
AT iow SuaP dne

IRmeTaTesianyy

EETERT ST TigrusuatsnfiEnnsinned S e sy

o pS USRI S web 50

@ 'uau'u"luerm.laM"I.ﬁiuﬁw=Lﬂuuhnmﬂquamunn‘u

wnisBofEhads vl yluidin uavunfad uaud Budidets prudbumnt 4
wenimpguildefifumdlouin i iins o vl - ect snuifuen =
FURANRY o' LAY brsewenin wamslans nqtmuuns sanslsseugaReT du

nu'[-m:'\-uqna'mn‘rmmsmuﬁ T gluidn woundad weud BuTdes
rendaunt §ia siamqnmﬂmmmm»ﬂawmﬂﬁﬁimnm'lwmnw Tnaumn.h.nauﬁ'qu

0. §murnguaienlfRniriesed Sy <o 1o mulsideing o

o, iSRRI eee Sl mob 118 rudafidandin o

A aptthemsurfsi At meihabds Jldfy emmdo dnlfna
vl liudT unsu madildan e o

wisdvatuilszmaeguid o quaiud seoa winlssafssAaagmiia
St B nUfRn e ehan 'lunuﬁwm ertgwiEuEraEnaudnenn
nm'[mluqmummnulum T syl deminlen B ieestionmn
Fid e umnr.n.lﬁ maerusBdnseindlafwiiuledmmilsammmamn mu GR Code e
wiidnaiui]

TaSmardensu

aguamAIBILTE

nadiuuasFauoL sl LITTET) ANALYIT AN ERAIRETHIG ﬁ1iu1gnﬂa :
i - « W‘ W‘m
ngpannag wiBniersivranuusiviaeyediutanifoRnT

1. o wxen el 1 knca-d

b wsaminnurin Avsdins
o} WenssR Buwnd

an) wserrasuiion yolee

& wslerd grolannd
& wigfing udly

e} e Fla
i wwamdnd safaySnedy
e WATIETITI YT

«} wiegivd vgauDn

wa) waaTileR auussel
mon) WA ST ARTRgAR
s} Wnsan3ladnued riiqy
wen) WaEI i vialuRdia
) wwAaT urreledng
e wiaufnand Az

o) Wil wadls

s} wHEIFINT AigeReg
ed) unEaing 30

ea) wHBTIIWISH gRing
loo) ukinwed willsdidnd iy
o) eyt umeetad
i) wwianend dnsediued

n, fruuguaiosufiRnistinret dwaw oo 18

o) unamadATERS AfdnsivElvn

les) unangReSund viaeen
o) WHATIATIIN AAVE
k) YNE7TNT Mnmpad
lowd) UreFisgs T
loct) WTYTIE woniaS
e WizEyAed wand
o) wnnsind de@3ann
) e aBi Sedatad
mis) WA TN AT Agth
wien) wreaplioy egadund

I ANALYET 81 FTE

weifluats J-sat-Frocon
weADound 1-eeg-F-oocle
s Feat-Focon
veaun? 1eet-ncooe
sflund seat-Prooae
wfEuend 2 est-nooos
LTI
vl eet-foocs
VEATIUETH 2ewEFooow
weiinaand Fasd-R-oons
il ae-fosan
valouEnT Jssdrooaln
Tty T S —
s Tanf Y mad-A-oome
nadouey? 3-sat-f-ocat
vesdEuend v-pedA-oons
wealliue ese-n-ooms
sdltie s estroone
vadouiend 2-swk-rooae
i TURTH eat-A-oolse
et tmeE-Rocion
veifiiend seatn-oois
vy 2-se-Aocin
vellimaand 1-nsd-r-ooles
w2 mat-A-oold:
S T R
AT 2-med-A-ocks
nmﬁummﬁ TaEt-f-ookha
ymifnaed Teat-n-ooe
vl 1netf-oons

ﬁ‘ﬂ!

e maanﬁnﬁé DOURT  SesuLTANT M'mﬂsulm FmE E-N-oomy

gl 2 n-onmP A——
\mﬂ T-GeE -

) ST RIRIET il Foat-F-oomt
119875 o kgie Sosles fo bocw

LlswildEnmsaiing sammban@divgmall so.th (risfum wmmzefund) . i
Erun ey s feuan it o) WIRANLEL..

Al




i) wingnnlgs AUty
e wAMIATAE llawd
wa) wiafinda dhda

wmat) unadrwr sl Sdunive
wo) wisweund fufirfins

sl 1-eefoons
vl 1 et oo
iR 1 set-rnons
VTR 1 ee - ooms
TR 1 nat-f oo

Spas

i
(wralum wnyzaund)

Efrmn e Rl
AlfFemnururidnslsegnrmn

ix! |
WMWME‘WW #UUIGAADY

LS ULTANT COBMIRNY LIKITED

aio) wiuniug sysranded
) wwiedlng el

i) wwdnaud qaifund
e Wil Soyen nawsrg
wo) wisBriad smsTndnd
) WiBsam gund

o) Wiy foudu
) W TIeAi Torans
) unadng uasdund

w2t uwnigned oy

o) wiwmiv Emlisty
wal) wisaTidinom fumemd
®a) Wy Bastay
W) WIS LT RYRILN
#o) UHAIATIII Souw
) wnnmad snalny

) Wity GEEnyaed
dl WY euFs

&) winenydl muels

&) umguaus ygyin

&) WIMTURY I
it wwiind dusuns

#) winsRand Al
#el) WIBLIRD Ldmisgd

se) gy ufningy

va) uneruThund s
e} WrbFnns Fud

) s AndnG Fied

o) wnamfiiw SloTrd
wE) WA wisund
o) WHATIN U neay
o) WITATTETIEY Ny
v wiaisienl guas
Sef) WY seuTigd
wol WIHRHWA  #IUWTS

LSBT gpiv it fr T L E R —————

yeliruat? Toce oot
neilauas eret oo
welluuat 4 set-voons
weiluatd 2t 9 come
Y s et t-oors
weituand 1 eedv-ooss
vndauand s-sat-T-coxls
wsdouan? est-9-coxm
vsdouani +-eee-9-cose
neSouiani +sses-oond
VTR T ea-aoss
vt utET ot -ooar
T S PR —
vkt 1 mre- 9 o
T T R
veifieueed 1 set-v-codm
yurlsuaed 1ess- oot
weilaua ereT-cotn
wediuEnH Tk T-cote
wedlnuaii vert oot
weilnaand 1 e oot
waTtuai v st oot
VEiTowa *asd-3-oot
BRE T B
VAT 2 sed T sobo
e T P ——
VTR 7 matd 3ot
VTERET Tmed-T-cobm
vt Tect-toobe
veaflouandl 1 meessoabe
yerdeumn -ert-covs
P T e ——
vl 1eet-9-oooa

(9 et T-cote

P iguit 1-M-V~W
AHUIDAADT

wig) Wipdnuds (wam  OMSUTANT SO LNENS, ) s - med-t-c o

e
S Pl

funaSum imvsaTunms)

Pran i fneing oy
alfyn mnrsaneoiufendacugnnme

insuhewdiRetudssngd i
uidn gluidin wouwnied woud Hudided
it on omaota)/ @mEW &

Faidsarfan o

-

Qoo fmsAinsaed

=) gy Wulad

) wiegeTaLn uivliouen

«) wniily wSama

o) wiseriTladnend wileme
&) Az gyeiag

o) WHETI R VBT
) wisnIfaeT aumwy

2] WIHDTIONT W

&) wnarsensdng wrsnd
wol wisrvarrsdl awunpdeu
o) Wt Eaad wsd
wlo} 1eaMatAIal daved
wa} wInARRANE naadha
meth WHATISMETUNS Yyne
mit) WHRTINTRLE WTuEd
wio) weTugy rTwTY

mot) WIBBTING] Yiosd

wat) winilng Undlei

mad) WVIANT SUERTI

wa) wianifineal Tee

) WAETIIE 1%

) WnEIvaETy aivndune
o) WATRES 2mRESE
o) UranIan Tl Sueed
s} Witwadonm YRS
o) ww Tyl funed

el WA AR
et A (Aadadund
loet) mmTURTRA YW
o) UiETINGRT WinduauoR
ma) winuwied asln

i) Wt TERRl YiyeH A

. il iussdeeufiRnstinsat Suay acs 11

fdin  ievsiioy rece
aetufl © @ AUATHAE leaod

vaflouaed Tass-Sooom
vauilewadl -met--sools
ywiduuisel 1 net-v-soon
vl vard-ooos
vileuash v acs 3 ooos
viedluan recs-1-coon
w3 exs T ooos
veiiuan? 9 sed vooos
Ve T-sed-d-coast
VTR T-asd-9-cono
veliuEn? eet-T-coss
yeTnuanT Teed-a-cos
VATEUETT TerET-comn
MATanT S-erd-G-oos
nfluaed 1ead-9-oont
il 1 ecir-g-ooes
ndouiayd 1 ece- v comn
nesfluuasl 1 aee--cons
wedlaant ace-i-cons
wedlnuand 1-are-s-acko
yeufluusd 1-ace-v-cokm
yedlnuend 4are- ookl
wiflnuayi Tare-v-coka
yailiUaTT Gad ook
wailauend Faxd-9-ookd
vl 2 aet-1-colss
VTR Fmd-coleed
visillouend 5 aet--oola
vl 3 eed 9 oolee
viisuad Teeti-oore
B s o

# 4 e
wan) Wneefen nugiiana oo ‘ﬂmwm:miQQm 3

) Wedriad Geusdne
o) ety Adglsnd

- -
neliiuEf Taeetocns
-
vizalleu -mEE-T-oonE

tunlum inweeund)
oo mnesismn il

R s oy

i,

) wrisindiug,.

et wHEMENL

aa) WedvEnas AT
i) wisaTansTEinag drdm
ai) wiegnngal Tanles

wio) wemsdl Auaha

aiod) Wil lyews
i) Wi w3
i} s wanuAT
o) wardendad Twdiud
) UiaETInuaIe Suiund
ale) wnsmdnd Funza

aen) e Tand Ty

ai) s ARy
cid) WTnund rdant

o} UHATIANENT Sursge
i) WIHRANTTUA RS
=) wnanaThen weins
el winEnAsud Yy

2o} eI vuviiund
e UWHETTYUNT AAELRE
o] wrsaranuminl qunyiuEte
eten) WIETsurn A15ENA
e} unaaraERe TseudTiund
adth wisnaEwe AN
i) wwnlgde wivimaing
e wikeiund wousd

e} Wl Fonme Tam

st W TR wua
moo] UISHTITUTE SN
mom) WEEind grusE
maln) WEUTIT YWuIR

mow) wadviiey Tayy

moe wEnii . wsBRTIym

Bl 1-med-t-aosia
vl st s
W THUT et S-cond
e T eed-T-oos
L R
e 3 a1 oona
wedinuEd 2-seit - cone
weillsund 2-eeE-9-come
wedouiani! s aaita-comn
eidiuadl 2-satd-oode
il T-mad-t-oomm
weidouand Tess-a-cone
waend med-t-oons
yridauEn? ees-a-aoan
e Tmes-s-aome
T
[ O [P
el 1 eed T ooss
yeslasTH T-mEv-oome
wilinset Tese- oo
veditaani 1esE oo
VisiTEUETH T aEeT-cosE
nsilEued Faed-Toond
weiied Tesd-oors
iRy -mae-oom
WTRURET 1-mec-T-oots
yealleuui T eae-1-ocote
Wil 3 swd-t-onoo
vl 1 sat tomnon
veilsuendl 1eredonol
weiflnuaul 3 et 1 onon
verdluuand Teceonos

madt) wrsaTgnITng fums i Tess-onod
mon) WEEy (BunE A {Imﬁm'ﬁ Hm;—z-mw———
21N

i ANALYET AN SHSIRTRMNG
gz: :...u ¥

(uneduan wesnud)
fitarmnroneloue ]
wrensun R raTT




Fefdaiae o

onssuuuhseldeturangiunsduteafiinsiinmshant
it gluiitn uevunBad uoud Bulideds roudaumud S8 mevsleu cese
ﬂan omaola)/ @ao o

athufl o o QUAIUE  lsaoa

's:l'Lni'iuﬂ'mu’ﬁﬂuﬁlﬁ’ui\m:tﬂuumnnw'['ﬂ-ﬂuqnmmnﬁu U @ T80T

s $auy 46 31unts

&y wuafy At
1 | Aldrin Liquic-Liquid Extraction, Gas Chromatographic Method™
2 | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Flasma Method™
3| Barlum Digestion, inductively Caupled Plasma Method™
4 | @BHC Liguid-Uguid Extraction, Gas Chromatographic Methed™
5| Barc Liguith-Liguid Extraction, Gas Chiomatoigraphic Method™
& | B-BHC Liguig-Liquid Extraction, Gas Chromatceraphic tethod
T | ymic LlguicLlguld Extraction, Gas Chromatograghic Methad™
8 | Siochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Methad™
2) 5-Day BOD Test, Membrane Electrode Method™
% | Cadmium 1) Digestion, Direct Alr-fcetylens Flame Method™
21 Digestion, Electrothermal Atomic Absarption
Spectrometric Methog!!
3) Digestian, Inductively Coupled Plasma Method!
10 | Chemical Cwygen Dermand 1) Clased Reflus, Titimetric Mathod!™

2) Closed Refius, Cotarimetric Method'™
3) Open Reflux, Titimetric Methad™

11 | Chlordane Liggid-Liquid Extraction, Gas Chramatoerapiic Methad!®
12 | Chramium 1) Digestion, Diract Air-Acetylene Flame Method
2} Digestion, Electrothemal Atomic Absarption
Spectrametric Method™
3} Dleestian, Inductively Cougled Plasma Method™
12 | Cater ADMI Weighted-Ordinate Spectiophotemetric Method™
14 | Copper 1) Digestion, Direct Alr-Acetylene Flame Method'™
2| Digestion, Electrothermal Atarmic Absurption
ugded Plasma Metaes' ™
15 | Cyanide 19 ﬂﬂ B‘T
. 2) BRSO o S i
16 op-DOT ..
-
ARy EREHEL Y 85w
36 | Ol & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method !
3 |pH Electrometric Method™
38 | Pherols 1) Distiliation, Chlorafarm Extraction Methed™
2) Distillation, Direct Phatomaetric Methad™
39 | Selenium 1) Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method™
2} Digestion, Inductively Coupled Piasma Method™
40 | Sulfide 1) lodomnetic Method
2) Methylene Blue Method ™
41 | Temperature Labaratory arid Field Methods™
42 | Total Dissolved Solids Dried at 180 *C™
43 | Tatal Kjeldahl Nitrogen Semi-Micro-Keldahl Method™
44 | Total Suspended Salids Drled at 103-105 °C
45 | Trivalent Chromium 1) Digestion, Direct Alr-Acetylene Flame Methad;
Colorimetric Mathod; Calculation™
2] Digestion, Inductively Coupled Plasma Method:
Colorretric Method; Calculation
46 | Zinc 1) Digestion, Direct Alr-Acetylene Flame Method™
2) Uigestion, Electrothermal, Atamic Absorption
Spectrometric Method™
3) Digestion, inductively Coupled Plasma Mathod™!
4
unldiFy Sau 126 wntg
dafiu i HIT mriel
1 Acenaphthene 1) Llguid-Liguid Extraction, Gas Chromatoeraphic
Mathar?
2) Linuid-|.iquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
2 | Acetone d Trap Gas Chromatoeraphic/Mass
3| Aldrin , Ggs Chmm_amgraﬂc
b e A UH1NADY
2) kAR SN P WTRR, Cas Chromatogiaphic/
Mass Spectrometric Methad™ 2yl

& Anthracene.,.,

o

| ddiu ausiy 5Tt

16 |op-0OT Liguld-Liguid Extraction, Gas Chramatngraghic Method™

17 | 44000 Liquid-Liguic Extraction, Gas Chromatographic Methadt!

18 | 4.4-008 Liquig-Liguid Extraction, Gas Chramatographic Method™

15 |e4-0oT Liguic-Liguid Extraction, Gas Chomatographic Method™

20 | Dieldrin Liquic-Liguid Extraction, Gas Chromatographlc Method™

21 | Endosufan | Liguig-Liguid Extraction, Gas Chrematographic Method'™

27 | Endosutfan Il Liguid-Liguid Extraction, Gas Chromatographic Mathad™

23 | Endosulfen suifate Liguid-Liquid Extraction, Gas Chromatographic Method'™

24 | Endrin iUl Extraction, Gas Chromatographic Methad™

25 | Endrin aldehyds Liguid-Liguid Extraction, Gas Chromatographic Method™

26 | Formaldehyde Digtillation, Colorimetric Method™

27 | Free Chiodine 1) todametric Method™

2 OFD Ferrous Titdmetric Method

28 | Heptachles Liguid-Liquid Fxtraction, Gas Chiomatographic Method

29 | Heptachlor Eporide Liguid-Liguid Extraction, Gas Chromatographic Method

30 | Hexavalent Chromium 1) Colarirmetsic Method™

3

32

33

3
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Laad

Manganese

Mercury

Methoxychlor
Nickel

2} Extraction, Birecl Alr-Acetylens Flame Method"!

1) Digestion, Direct Al-Acetylene Flame Mathod™

2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Pethod™

1} Digestion, Direct Alr-Acetylere Flame Method'™

2} Digestion, Electrothermat Atomic Absorption
Spectrametric Method™

3) Digestion, Inductively Cougled Plasma Method!™
Digestinn, Cold-Vapar Atomic Absorption Spectrometric
metho!

Liguld-Liguid Extraction, Gas Chromatoeraphic Methiod™

fopBirecr Arfrptylene Flame Mpﬂme%'w_
ﬁ‘%. atial gtomic AbsorptigR

whedn. O WHIGNADY

3) P TP R cupled Plasma Me‘thod"’:j-"‘ﬁ@lll
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Anthracene

Antimany
Arsenic

Atrazine

Barium

Benz{alanthracene

Benzene

Berzolbiiluoranthens

Benzolkiluoranthene

Benzoic acid

Benzolgipyrens

1) Liguig-Ligquid Extraction, Gas Chromatographic
Method!®

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

Digestion, Inductively Coupled Plasma Mathod™
1) Digestion, Hydride Generation/Atomic Absarption
Spectrometric Method"

2) Digestion, Inductively Coupled Plasma Method
Liguid-Licuid Extraction, Gas Chromatogrsphic/
Mass Spectrometric Mathod™

1) Digestion, Electrathermal Atomic Absorption
Spectrometric Method ™

2) Digestion, Inductively Coupled Plasma Method™
1) Liquick-Liquied Extraction, Gas Chromatographic
Methog!!

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

Purgs and Trap Gas Chromatographic/hass
Spectrametric Method"!

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

2) Liquid-Liquid Extraction, Gas Chromatographic!
Mass Spectrometric Mathed™

1) Liguid-Liquid Extraction, Gas Chromatograghic
Method!®

2) Liquic-Liguid Extraction, Gas Chromatographic/
Miags Spectrometric Methead™

Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Mathod"

1) Liguid-Liquid Extraction, Gas Chromatographic
Miethod™

2 Lig s Chromatograp -
MmSW bt ol OW
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15 | Benzolgh,ipervlene 1) Liguid-Liquid Extraction, Gas Chromatoeraphic
metnod!!
2) Liguid-Liquid Extraction, Gas Chrematogtaphicd
Mass Spectrometric Method'™

1& | Berylllum Digestion, Inductively Coupled Plasma Method™!

17 | Bisl2-chloroethyllethar Liguid-Lleuld Extraction, Gas Chromatographicd
Mass Spectrometric Method

18 | Bis{z-ethylhewyl)phthalzte Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometiic Method™

18 | Bromodichioramethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'™

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

21 | Butanal Purge and Trap Gas Chromatographic/Mass
Spectramistric Method™

22 | Butyl benzyl phthalate Liguid-Liguicd Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

23 | Cadmium 1) Digestion, Direct Air-Acetylens Flame tMethad™™
2) Digestion, Electrothermal Aromic Absamtion
Spectrometric Method™
3} Digestivn, Inductively Coupled Plasma Method™

29 | Carbazole Liguid-Liguid Exlraction, Gas Chromatographic/
Mass Spectrametric Method™!

25 | Carbon disulfide Puree and Trap Gas Chromatographic/fass,
Spectrometric Method™

26 | Carbon tetrachioride Purge and Trap Gas Chromatogranhic/Mass
Spectrometric Method™

27| Chlordane 1) Liguid-Liguid Extraction, Gas Chromatceraphic

Method"!
2) Liguid-Liguid £xtraction, Gas Chromatagtaphic/

30

El

32

33

i

35

36

T
38
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Chloredibromometnane

Chlorefarm

2-Chigrophensl

Chramium

Chrarmiurn (1)

Chramium (Vi)

Chrysene

Cyznide
240
ooo

Purge and Trap Gas Chromategraphic/Mass
Spectrormetric Method!

Purge and Trap Gas Chromatographic/Mass
Spectrarmetric Method!™!

Liguid-Liguid Extraction, Gas Chromatographic!
Mass Spectrormetric Method!

1) Digestion, Direct Alr-Aretyiene Flame Method™
2) Digestion, Electrathemal Aiomic Absorption
Spectrometric Method'*!

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

2) Digestion, Inductively Coupled Plasma Method;
Colofimetric Method; Calculation!”

1) Colarimetric pethad™

2) Extraction, Al-Acetylene Flame Method!"

1) Liguid-Liguid Extraction, Gas Chromatographic
et

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

Distiliation, Colorimetric Method'*!

LiquichLiguid Extraction, Gas Chrematagraphic Method™

1} Lguicd-Llquid Extraction, Gas Chromatographic
Method"

2} Liguid-Liguld Extraction, Gas Chromatoeraphic/
Mass Spectrometric Methad®

1) Liquid-Ligeiid Extraction, Gas Chramatographic
Method!"

2) Liguid-Ligudd Estraction, Gas Chrormatographic/
Mass Spactroretric Method™

sergGas Chromatographic

PR

Sdanagimol |
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42 Dibenz{a hanthracene..,

Mass Spactrometric Method™

8 | p-Chigraaniline Liguidkl icudd £ Gas Chromatographic/
Aasy 1 ¢ hod!! i e

23 | Chiorabenzene Pur Ry A I?ﬂﬂﬁﬁﬂﬁ’iﬂ{
< thifee W'W |

30 Chlorodibromomethans.,
-
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42 | Dibenzia,hlanthracene 1) Liguid-Liquid Extraction, Gas Chromategraphic
Methed™
2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method "

43 | Dln-butyl phhalate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”

44 | 1,2-Dichlorobenzens Purge and Trap Gas Chromatographic/Mass
Spectrarmetric Methiog'™

45 | 1,3-Dichlorobenzens Purge and Trap Gas Chromatagraphic/hass
Spectrametric Method!®

46 | 1,8-Dichlorobenzena Furge and Trap Gas Chramategraphic/Mass
Spectromatric Method™

A7 | 3,3 -Dichlorobenzidine Liquig-Liquid Extraction; Gas Chromatograghic/Mass
Spectrometric Method®

48 | 1L.1-Dichloroethane Purge and Trap Gas Chromatcgraphic/Mass
Spectrametric Mathnd™

49 | 1Z:Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1;1-Dichlorcethyiens Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®

51 | cls-12-Bichloroethylene Purge and Trap Gas Chromatosraphic/Mass
Spactrometric Method™

52 | trans-1,2-Dichlorcethylens Purge and Trap Gas Chromatographic/Mags
Spectromitric Method™

533 | Za-Dichlorophenst Liguid-Linuéd Extraction, Gas Chromatographic/Mass
Spectrametric Method™

54 | 1,2-Dichlotopopans Purge and Trap Gas Chromalographic/Mass
Spectrometric Method™

55 | 1,3-Bichloropropane Furge and Trap Gas Chrormatosraphic/Mass
Spactrometric Mathad!™

56 | 1,3-Oichloropropens Puree and Trap Gas Chromatographic/Mass
spectrarnetrie Method™

57 | Dighdrin 1)

=ction Gas Chromatographic

P
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Diethyl phthalate
2,0-Dirmethyloheanal
2.8-Dintrophencl
Z4-Dinitrotoluens
26-Dinttrotcluene
Di-n-Cectyl phthalate

Endasulfan

Erciriny

Ethylbenzens

Fluaranthene

Fluorare

Heptachlor

Ligquid-Liguid Extraction, Gas Chrormatographic/Mass
Spectrametic Method' !

Ligquid-Liquid Extraction, Gas Chrornatographic/Mass
Spectrametric Methad™

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

Llguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™

Liguid-Liguid Extractlon, Gas Cruomatagraphic/Mass
Spectromatric Method!™

Liquid-Liquid Extractlon, Gas Chromatographic/Mass
Spectrometric Methad™

1) Linguid-Lionid Extraction, Gas Chromatographic
Wethod!®

2) Linuid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometrie Method™

1) Liuid-Liquid Extraction, Gas Chromatographic
Method®

2) Liepaiet-Lleid Extraction, Gas Chromatoeraphic!
Mass Spectiometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectromietric Method™

1) Liguid-Lisuid Extraction, Gas Chromatosraphic
Method!

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

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

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

1) Ligquid-Liquid Extraction, Gas Chromatographic
Method™

58 Dethyl phthatate,,
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7 | Heptachlor epoxide 1 Liguid-Liguid Extraction, Gas Chromatographic
Method®
| 2y Liguid-Liguid Extractian, Gas Chromatographic/
| Mass Spectrometric Method™
7l | Heachlorcbenzene Liguid-Liquid Extraction, Gas Chramatographic/
Mass Spectrometric Metheod
72 | Hexachlors-1,3-butadiens Purge and Trap Gas Chromatoeraphic/Mass

Spectrometric Method™

i
iy AsuaTy 8wt
B2 | Manganese 1) Digastion, irect Air-Acetylene Flame Method™
Z) Digestion, Electrothermal Atomic Absarption
Spectrometric Methad'™
1) Digestion, Induciively Coupled Plasma Methad™
B3 | Mercury Digestion, Colg-Vapor Atomic Absarption Spectrometric
Wethod®
B84 | Methamal Purge and Trap Gas Chismatographle/Mass
Spectrometric Method™
85 | Methosychler Liguich-Liuidl Extraction, Gas Chromatographic Method
86 | Methyl bromide Puree ard Trap Gas Chromatographic/Mass
Spectrometric Method™
B | Methylene chloride Purge and Trap Gas Chromatographic/itass

Spectrometric Method™

73 | n-Hexane Purge and Trap Gas Chromatographic/Mass
Spectrometiic Mathod™
7 | @-HCH 1) Liggile-Llquid Extraction, Gas Chramatographic
Methad™
2} Liguid-Liquid Extraction, Gas Chromatographicr
Mass Spectromistic Mathod®l
75 | BHCH 1) Liquid-Liquid Extraction, Gas Chramatogaphic
Method™
#) Liguid-Liguid Extraction, Gas Chromatographics
Mass Spectrametric Method ™
T6 | YHCH 1 Liguid-Liguid Extraction, Gas Chiomatographic
Method™
2) Ligquid-liguid Extraction, Gas Chromataeraphic/
Mass Spectiometric Method™
77 | Hexachlorocyclopentadiene | Liquid-Liguid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method'™
78 | Hexachloreethane Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrsmetric Method
7% | Indenol1,2.3-cd)pyrene Liguid-Liguid Extraction, Gas Chromatographic?
Mass Spectrometric Method™!
80 | saphorone Liguid-Ligquid Extraction, Gas Chromatoeraphic/
Mass Spectrometsic Methad!™
Bl | Lead 1) Digestion, Direct Air-Acetylene Flame Method
2) Digestion, Electrothermal Atomic Absorgtion
Spgtjoinepric Meyhar™
9) bt iy
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96 | Polychlorinated Biphenyls 1} Liguig-Liguid Extraction, Gas Chromatographic
~PCB 1016, Method"!
-PCR 1221 2} Liguid-Liquid Extractian, Gas Chromatographic/Mass
- PCB 1232 Spactrometric Methad®
- PCE-1242
- PCE-1248
- PCB-1294
- PCB-1260
57 | Pentachlprophenoi Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method
58 | pH Electrametric Method™
5% | Phenanthrene 1) Ligpiid-Liguid Extraction, Gas Chromatographic
Method®!
2) Liquich-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™
100 | Phenol 1) Distillation, Chiorofarm Extraction Method™
2} Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric hMethad™
101 | Pyrene 1) Liguid-Liquid Extraction, Gas Chramategraphic
Methad"!
2} Liguid-Liguid Extraction, Gas Chromatoeraphlc/Mass
Spectionmetric Mathod ™
102 | Selenium 1) Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Mathod™
103 | Silwer Digestion, Inductively Coupled Plasma Method'
100 | Styrene Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method!t!
105 | 1,1,2 2-Tetrachioroethane Purge and Trap Gas Chromatoeraphic/Mass
Spectrametric Methad
106 | Tetrachioroethylene
LY
107 | Toluene

B8 | 2-Methylphenol Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectromettic Method™

89 | 2-Mathylnaphthalone 1) Uiguid- Liguid Extraction, Gas Chroméatographic
Method™
2) Liquid-Liguid Extraction, Gas Chiomatographic/Mass
Spectromettic Methees!

90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Methe™

41 | Naphthalene 1) Liguid-Liculd Extraction, Gas Chromatograghic
Method™!

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

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

93 | Nitrobenzana Llguid-Liguid Extraction, Gas Chrornategraphic/Mass
Spactrometric Method™

94 | N-Nitrosodiphenylaming

95 | N-Nitrosadi-n-propylamine

96 Polychlorinated Bipheris..,
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108 | Toxaphene 1] tiquig-Licuid Extraction, Gas Chramatoeraphic
Method ™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method®!

108 | TPH (G- Cy) 1) Purge and Trap, Gas Chromatographic Method! 44
2) Purge and Trap, Gas Chromatographic/iiass
spectrametric Method™

110 | TPH (Caa— Coed Separatory Funnel Liguld-Liquid Extraction, Gas
Chramatagraphic Methad™ !

1| TPH G- Cas) Separatory Funnel Liquid-Linuid Extraction, Gas
Chromatographic Method™2

112 | 1,28-Trichlcrobenzens Purge and Trep Gas Chromatographic/Mass
Spectrometric Method™

113 | 1,1,1-Trichtoroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

114 | 1,5.2-Trichiorcethane Purge and Trap Gas Chromatographic/iiass
Spertrarnatric Method™!

115 | Trichloreathylene Purge and Trap Gas Chromateeraphic/Mass
Spectramatric Mathod™

116 | 24.5-Trichlorophenal Liguid-Liquic Extraction, Gas Chromatographic/
Mass Spectrometric Method!™

117 | 24,6 Trichloraphenal Liguld-Liguld Extraction, Gas Chromatographic!
Mass Spectromatric Method™

118 | 1,3 5-Trimethylbenzene Purge and Trep Gas Chromatographic/Mass
Spectrometric Methad™!

116 | Vanadium Digestion, Inductively Coupled Plasma Mathad'™

120 | Vinyl acetate Purge and Trap Gas Chromatogaphic/iass
Spectrémetric Method™

121 | Minyt chiovide Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™”

122 | rm-Xylere Furge and Trap Gas Chromatographic/Mass
Spectrometric Methad!”

123 | oRylane

g5 Ghroma

108 Toxaphere..
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1248 | pexyiene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
125 | Kylere (Teotal) Purge-and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylens Flame Method™
2) Digestion, Electrothermal Atomic Absorpton
Spectromatric Mathad™
3) Digestion, Induttively Coupled Plasma Mathod”!
pameiile (eesssan) daury 25 s1unns
Ay wTunfy Faried
1 Antirncny lsokinetic Sampline, Digestion, Inductively Coupled
Flasma Methiad™
3| Arsenic 1) Isokinetic Sarmpling, Dizestion, Hydrids
Generation/Atomic Atsorption Specliometric Method!™
2)isoedinetic Sampting, Digestion, Inductively Couplad
Plasma Method™
3 | Cadmium 1} Isokinetic Sampting; Digestion, Direct Alr-Acetylene
Flame Method”!
2) lsgrinetic Sampling, Digestion, Inductively Coupled
Plasrma Method™
4 | Carbon Monoxde Instrumental Analyzer Method™
5 | Chlorhe Isckinetic Sampling, lon Chromatographic Methoed ™
6 | Chrarmdurm 1) lsokinetic Sampding, Digestion, Rirect Air-Acetylene
Flarne Method™!
21 Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7| Cobalt Isokinetic Sampling, Digestian, Inductively Coupled
Plasma Methad™
8 | Copper 1} Isokinetic Sarpling, Dlgestion, Direct Alr-Acetylere
Flame Method™
2 ",mJ'.. estion, Inductively Coupled
Plasroh Wethof(™ 57"
3 | Cresol Aty esrper-Sh e -Gad
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Aldrin

Antimarny

Arsanic

Barium

Beryltium

Cadmium

Chlordane

Chromiurm

1) Waste Extraction, Separatary Funnel Liquid-Liquld
Extraction, Gas Chromatigraphic Method 4

2] Ultrasoniz Extraction, Gas Chromatostaphic
Method 44

Digestion, Inductively Coupted Plasma Methog! ™™

1} Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Mething !

2) Waste Extraction, Oigestion, inductively Coupled
Plasma Methad®19

3] Digestion, Hydrde Generation/Atarmic Absarption
Spectrometric Method! ™'

4) Digestion, Inductively Coupled Plasma Method™ s
1) Waste Extraction, Digestion, inductively Coupled
Plasma Methad™ 3

2) Digeistion, Inductively Coupled Plasma Methoa!™ ™
1) Waste Extraction, igestion, inductvely Coupled
Plasma Method®445

2} Digestion, Inductively Coupled Plasma Method™ ¥ [
1) Waste Extraction, Digestlen, Flame Atomic Absorption
Spectromettic Method !4

21 Waste Extractlon, Digestion, inductively Coupled
Blagma Methad %

3) Digestion, Flame Atomic Absarption Spectrometric
IMethad e

8) Digestion, Inductively Coupled Plasma Method™'"

1} Waste Extraction, Separatary Funnel Liguid-Uiquid
Extraction, Gas Chromatographic Method®##4

2} Ultrasanic Extraction, Gas Chromatographic
Method!!82

1) Waste £xtraction, Dwgeshon Flame Atomic Absorption

3) Digestion, _
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24

Diexins/Furans
Hydrogen Chloride
Hydrogen Fluaride
Hydrogen Sulfide
lead

hManganese

| Mercury

Nickel

Cpacity
Crides of Nitrogen

Selenium

Sulfur Diaoxide

Suifurle Acid
Total Suspended Particulate

Vanadium

Hylene

Isckinetic Sampling™

Isokinetic Samipling, lon Chromatagraphic Methad™
leeskinatic Sarpling, lon Chromatographic Method™
Absorpticn Sampling, lodometric Method™

1) isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™

2) lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"

1} isakinetic Sampling, Digestion, Direct Air-Acetylene
Flame Mettiod™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Cold-Vapor Atomic
#hsarption Spectrometric Method™

1) Isokinetic Sampting, Digestion, Direct Al-Acetylene
Flame Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method*!

Ringelmiann's Method!!!

1) Abscrption Sampling, Phenaldisulfonic acid Method™
2) Instrumiental Analyzer Method™

1) isokinetic Sampling, Digestion, Hydride
Generstion/&tarmic Absorption Spectrormetric Method™
2) |sokinatic Sampling, Digestion, Inductively Coupted
Plasma Methad™

1) Absorption Sampling, Barum:-Tharin Titrimetric
Methe

2) Instrumental Analyzer Method™

lsakinatic Sampling, Barium-Thorin Titimetric Method™

Isokinetic Sampling, Gravimetric Method™
esion, Inductively Coupted

b mm,wﬁgm 9 _
2) ERUEYHARRERRIUNY Bl Chromatographic Method ‘ﬁ
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Chremiurm {11}

Chromiurm (V1)

Cobalt

Copper

240

3] Digestion, Flame Atomic Absorption Spectrametric
Method™

4] Digestion, Inductively Coupled Flasma Methiod™ '™
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method: Waste Extraction, Colorimetric
tethod; Calcolation™*1541

Z) Waste Extraction, Digestion, Inductively Couptad
Flasma Methiod; Waste Extraction, Calorimetric Methiad;
Calculation™54*14)

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colerimatric Method,
Caleulalion™ 4

) Digestion, Inductively Céupled Plasma Method;
Alkaling Digestion, Colorimetric Method,

Caloulstion a8

1) Waste Extraction, Colormetric Methad#

2) Mkaline Digestion, Coloimetric Method®t

1) Waste Extraction, Digestion, Inductively Couplad
Plasma Mathad™1

2) Digestion, Inductively Coupled Plasma Method! 4
L) Waste Extracticn, Digestion, Flame Atarmic Absarption
Spectromatric Mathod! 419

2] Waste Extraction, Digestion, Inductively Coupled
Plastma Meathog!#

3} Digestion, Flame Atomic Absorption Spectrometric
Method"’"‘-'

4) Digestion, Inductively Coupled Plasma Mathod™¥
1} Waste Extraction, Separatory Funnel Liguid-Liguld
Extraction, Gas Chromatographic Methiod™ =

2 Ultrasoric Extraction, Gas Chromateographic
Methiog 182

1] Waste Extraction, Separatery Funnel Uiguid-Liguid

3
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15 | DBE 1) Waste Extraction, Separatary Funnel Liguid-Liguid |
Extraction, Gas Chromatographic Method™ &
2] ultrasonic Extraction, Gas Chromatographic
Wiethiod 5
1& | pOT 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®#22
2) Uttragonic Extraction, Gas Chrematographic
Methad!ivas
17 | Deeldrin 1)'Waste Extraction, Separatory Funned Liguld-Liguid
Extraction, Gas Chromatoeraphic Mathad™ ¥4
2) Ultrasanic Extraction, Gas Chrematagraphic
Methodhes!
18 | Endrin 1) Waste Extraction, Separatory Funinel Liguig-Licuid
Extraction, Gas Chromatceraphic Method® 2
2) Ulerasonic Extraction, Gas Chramatographic
L
18 | Heptachlor 1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatoeraphic Methog %
2) Uktrasonic Extraction, Gag Chromatographic
Method! i
20 | Lead 1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Methsd? 014
2) Waste Extraction, Digestion, Inductively Coupled
Plasrna Method 4
3] Digastion, Flarne Atomic-Absorption Spectrometric
Methad "
4) Digestion, inductively Coupled Plasma Method!™*¥
21 | Lindare 1) Waste Extraction, Separatory Funnel Liguid-Uiquid
Extraction, Gas Chramatographic Method®* ™
2) Ultrasoniic Extraction, Gas Chromatagraphic
Method!eaa
22 | Mercury 1) Waste Extraction, Digeston, Cold-Vapor Atamic |
Atsorpio 2 Methed 7
2) gticn Inductively C:I%eﬂ%
P G Qﬂ 1!“1_gﬂﬂ 3
CONBULTANT COMPANT LIMITRD
3 Digestion, .
-
AR ARty et
- 2,2.,8,55-
Pentachiorobiphenyl
-2334.6-
Pentachlombiphanyl
223845
Hexachlorobiphanyl
- 24,3855
Hexachlorabiphenyl
-223556-
Hesechiarobiphenyl
- 220,4.55-
Hexachlorobiphanyl
- R3340 5
Heptachlorobiphenyl
- 2234,855
Heptachlorabiphenyl
-22344.5 6
Heptachioroblphenyl
- 273455 6
Heptachlorabiphenyl
-2,2.3,3.4,8.55.6-
Kenzchlorobighenyl
27 | Pentachlorophenol 1] Waste Extraction, Sepamtory Funnel Liguid-Uiauid
Extraction, Gas Chramatographic/hase Spectiomettic
Method =
21 Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Method 22
28 |pH Flectrometric Method ™24
29 | Selenium 1) Waste Extraction, Digestian, Hydride

Gereration/Atomic Absorption Spectrometric
Method! 421
2) Waste E:drau:tiun Dlgeston Inductively Coupled

“Tnngnnos

II
4) ERMETANT mmw%upted Plasma Method™ “Emra

30 Silver.

dhdu

A

EEEIUTUET

23

Methaxychlor

Molyodenum

Mickel

Polychlorinated Bighenyls

- Asoclor 1016
~froclor 1221

- Arocior 1732
-Arocior 1242
~Arocior 1248
~Arocior 1254

- Aroclor 1260

- 2-Chigrobiphenyl

- 23-Dichtorobiphenyl

- 2.2 5-Trichlarablpheny!
- 2,8 5 Trichlorobiphenyl
- 2,235 Tetrachloiobiphenyl
- 2255 Tetrachlorabipheryl
- 2,388 Tetrachlorabiphenyl

~22.3485-
Pantachlorobliphemd

3} Digestion, Cold-Yapor Atomic Absorption
Spectrometric Method™

) Digestion, Inductively Coupled Plasrna Method'™
5) Thermal Decompasition Amalgamation and Mormilc
Absorption Spectrometric Method™

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

2) Ultrasenic Extraction, Gas Chicematographic
Method %22

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

2} Digestion, Inductively Cougpled Plasma Method ™
1}Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method' 14

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®*1!

3) Digestion, Flame Atamic Absorption Spectromaetric
Methed ™9

4) Digestion, Industively Coupled Plasma Metho™
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extractian, Gas Chromatographic Method 271

2) Ultrasenic Extraction, Gas Chromatographic
Method”"'m},l ol

o) dugnsien

CURBULTANT COMMAY L 15D

22455

iy

ATuRfY

Wi

50

3

3z

33

34

35

Sllver

Thatiium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method 51

2} Digestion, inductively Caupled Plasma Method ™
1} Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*™

2} Digestion, Inductively Coupled Plasma Method "™
1} Waste Extraction, Separatary Furinel Liguid-Liguid
Extraction, Gas Chromatographic Method!*#2

2} Ultrasonic Extraction, Gas Chromategraphic
Me‘?mdnm:

1} Waste Extraction, Purge and Trap, Gas
Chromatoeraphic/Mass Spectrometric Method ™5
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™ =

1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method ™

2) Digestion, Inductively Coupled Plasma Method"™
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spectrometric Method™ 17

2} \Waste Extraction, Digestion, Inductively Coupled
Plasma Method X

3) Digestion, Flame Atomic Absorption Spectromatric
Method ™9

4) Digestlon, Inductively Couplad Plasma Method™™

7y 125 318013

ffiu

Arsamfin

8%

Acenaphthéni

Acetone

1) Ultrasonic Extraction, Gas Chiernatoeraphic
Methee 12

2) Ultrasonic Extraction, Gas Chromalographic/Mass
Spectrametric Method!"
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3| Aldrin 1) Uitraseaiic Extraction, Gas Chromatographic
Method! %
2) Ultrasonic Extraction;, Gas Chromatoeraphic/Mass
Spacttometric Method! 2

4 | Anthracene 1) Ultrasonic Extraction, Gas Chromatographic
Method!228
2] Lltrasonic Extraction, Gas Chromategraphic/iass
Spectrometric Method!! 224

5 | Antimomny Digestion, Inductively Coupled Plasma Method™

& | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method! ™
2) Digestion; Inductively Coupled Plasrma Method ™™

7| Atrazine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog®#

B | Barurn Digestion, Inductively Coupled Plasma Method™*

9 | Benzalanthracane 1} Uitrasonic Extraction, Gas Chromatographic
Methd! 02
2} Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method! i

10 | Benzene Purge and Trap, Gas Chramatoganhic/Mass
Spectrometric Mathge!22%

11 | Berecibilucranhens 1] Uiltrasanic Extraction, Gas Chromatoersphic

Benzolkifluaranthenie

Benzoic acid

Benzofalpyrene

Methigdiina

2] Ultrasonle Extraction, Gas Chromatographic/Mass
Spectrometric Method 228

1) Uttrasonic Extraction, Gas Chrarnatographic
Method e

2) Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!! %

Ultrazanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! %28

‘}Ul1rason\: Extraction, Gas Chromatoagraphic

15 Benzolg nlperylene...

Iy

ATTiEY
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33

1

35

37

39

a1

42

Chloreform

2-Cnlerophenol

Chromiurr

Chremium (1)

Chramium (W)
Chrysena

Cyaride
240
ooD

Dibanz(a hisnthracene

Purge and Trap, Gas Chromatographic/Mass
Spactrometric Method! 7

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!!%2t!

1) Dligestion; Fiame Atormic Absorption Spectrometric
M.Eﬂ‘lDd”'“J

2) Digestion, Inductively Coupled Plasra Methiod ™S
1} Digastlon, Flame Atamic Absorption Spectrarnetric
Method; Alkaline Digestion, Calorimetric Method:
Calulation®1h1el

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestioh, Calorimetric Methad;

Caleutation ™l

Alkaline Digestion, Colarmatric Method™'!

1) Ultrasonic Extraction, Gas Chromatoeraphic
Mthnélhﬂ1

| 2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method

Extraction, Distillation, Colorimatric Methad ™=
Ultrasonic Extraction, Gas Chromatographic Method ™
1) Ultrasenic Extraction, Gas Chromatographic
Methndi'.l‘rﬂ-‘]

2) Ulrasonic Extraction, Gas ChromatoeraphicMass
Spectrometric Method!#

1} Ultrasonic Extraction, Gas Chromatoemsphic
mthod-[lt‘”!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! %%

1) Ultrasonic Extractian, Gas Chromatographic
Methog %241

2) Ultrasoric Extraction, Gas Chromatngraphic/iass
::Deth'on'remc Methad %

Ty, Ga! Chmmatographic e PV

duugnaed

Gas Crirgrmat8raphic/Mass

Spectrometric Methud”"‘“f, “\uJ |

43 Disn-butyl phthalate..,
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EEeltiat

Benzoly, b llperiens

1} Ultrasonic Extraction, Gas Chromatoeraphic
Methed" !

2} Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectremetiic Method 22!

16 | Beryllium Digesticn, Inductively Coupled Plasma Method ™™
17 | Bis{z-chlorcethyllether Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!*#
18 | Bis{2-ethylhesyliphthalate Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!!™#%
1% | Bromadichiorarnethane Purge and Trap, Gas Chromatographic/Mass
Spectremetric Method! 45!
20 | Bromofarm PBurge arxd Trap, Gas Chromatographic/Mass
Spectramatric Method245
21 | Butanol Purge and Trap, Gas Chromatoeraphic/Mass
Spectremetric Methad 24
22 | Butyl benzyl phthalate Ultrasonic Extraction, Gas Chromatographic/iass
Spectromeatric Mithod#
23 | Cadmium 1} Digestinn, Flarme Atomic Absarption Spectrometric
Methad!™*
2) Digestion, Inductively Coupted Plasma Method ™%
24 | Carbazole Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramatric Method®"*
25 | Carbon disulfide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 25
26 | Carbon tetrachlorde Purge and Trap, Gas Chromatographic/Mass
Spectromnetric Method >
27 | Chlovdane 1) Uitrasonic Extraction, Gas Chromatographic
Methpdl®#
2 Ultraseinie Extraction, Gas Chromatographic/iass
Spectrametiic Methad! %4
28 | p-Chloreaniline Ultrasonic Extraction, Gas Chromatograptic/Mass
Spectrometric Method! ™2
29 | Chlnrobenzene Purge & 3 Ohrons ugﬁl|;‘h'u|:.*‘l\-"a'a5!:’I =
SpecteaRat 1
30 | Chioredioromomethane Purga m’h&ugﬁgl?;r&}é;g}nﬂﬂ a
Spectiometric Methiog 31 2 ol
31 Chiorafoem..
-
#fu sUafie Fimred _-|
4% | Den-butyl phthalate Ultrasanlc Extraction, Gas Chromatographic/Mass
Spectrametric Method"™ ™
44 | 1,2-Dichlarobenzens Purge and Trap, Gas Chromatographic/Mass
Spectrametic Method 2
45 | 1,3-Dichiarobenzens Purge and Trap, Gas Chromatographic/Mass
Spectromenic Method 42
46 | 14-Dichlorobenzene Purge and Trap, Gas Chromatagraphic/Mass
Spectiometric Mathod 25
47 | 3,3-Dichlorobenzidine Ultrasonic Extraction, Gas Chiomatographic/Mass
Spectrametric Methad*#!
48 | 1,1-Cichlorosthane Purge and Trap, Gas Chrornatograghic/Mass
Spectrametric Methad™***!
a9 | 1 2Dichloreethane Purge and Trap, Gas Chiematographic/Mass
Spactrometric Method! ™
50 | 1,1-Oichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectromatric Method %
51 | eig-1.2-Dichloroethylens Puree and Trap, Gas Chromatographic/Mass
Specttametric Method! 44
52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! !
53 | 2.4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/fass
Spectrametic Methad 22
54 | 1,2-Dichlopopane Furge and Trap, Gas Chromatogrephic/Mass
Spectrometric Method! !
55 | 1.3-Dichloroprogans Puree and Trap; Gas Chromatosraphic/Mass
Spactrometric Method
56 | L3-Dichloropropene Puree and Trap, Gas Chromatographic/Mass
Spactrometric l\-'letho_al'""731
57 | Dieldsin 1} Ultrasonic Extraction, Gas Chromalographic
Methqd““"‘
2) Ultrasonie Extraction, Gas Crromatographic/Mass
Spectrometilc Method!™!
58 | Diethyl phihatata Llir EasChromatoaraphic/Alass ==
Spi thog ™
55 | 24-Dimethylphencl L i EaLe ;.uur%}&mﬂ

CAOMEULTANT
Spectremetric Methoc;r m:\“‘"}\\
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£,8-Dinitrophenol

24-Dintrotoluene

2 6-Dinitrotoluens

Di-n-Oetyl phthatate

Erdosulfan

Endirin

Ethylbenzene

Fluoranthers

Fluorensa

Heptachlor

Heptachior epoxide

Utrasenic Extraction, Gas Chiomatoeraphic/ass
Spectrometric Method®28

Littrasonic Extraction, Gas Chramategraphic/Mass
Spectrametric Methodh ™2

Ultrasonic Extraction, Gas Chromatngraphic/Mass
Spectomistric Method! o1

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod!126!

1) Ultrasonic Extraction, Gas Chromatographic
Method! o2l

2) ultrasenic Extraction, Gas Chromataeraphic/Mass
Spectrametric Method 2%

13 Ultrasenic Extraction, Gas Chramatosraphic
Methoglio

2} Ultrasonic Extraction, Gas Chramatoeraphic/Mass
Spectrometric Method! 4

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!H251

1) Ultrasonic Extraction, Gas Chromatographic
Method!ta

2} Uitrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Methog! %%

1) Ultrasonic Extraction, Gas Chromatosranhic
Method! 2T

2| Uttrasonic Extraction, Gas Chromategraphic/Mass
Spectrometric Methaod! 224

1) Ultrasonic Extraction, Gas Chromatagraphic
Method "

2) Ultrasonic Extraction, Gas Chiomatographlc/Mass
Spectrometric Method!1 9

1] Ultrssonic Extraction, Gas Chromatographic
Method 4

2) U st 545 - Chramatographic/Mass

e Akt ;;‘_uv.v}]

TS ASTAL YT A 2 g
COMAURLTART Comwisy Lo (40

T1 Hexachlorobenzens, .

ik

iy wuafle TWhmsed
71 | Hexachlorobenzene 1) Ultrasonic Extraction, Gas Chromatographic
Method!*441
2} Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methag %2
72 | Hexachlore-1,3-butadiens Purge and Trap, Gas Chromatographic/Mass

Spactrometric Mathog!#4

Ay

ssunfin

GEmTe

B3

85

87

BB

89

Y]

91

92

P

95

MLy

Methancol

Methoxychior

Methyl bromide
Methylene chlosdde
2-Methylpheniol
2-Methylnaphthalsne
Methyl ter-butyl ether

Naphthalene

Mickel

Nitmbenzens

N-Nitrasodiphenylamine

N-Mitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Abiscrption
Spectrometric Method '

2) Digestion, Inductively Coupled Plasma Method! "3
3] Thermal Decompasition Amalgamation and Atemic
Apsarptinn Spectrometric Method!™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ™25

1) Ultrasonic Extraction, Gas Chromatographic
Methodi®2

2) Uttrasonic Extraction, Gas Chromatographic/tMass
Spectramatric Method!!044

Furge and Trap, Gas Chromatographic/Mass
Spectrometric Metho!'#4

Furge and Trap, Gas Chromatographic/Mass
Spactrometric Methog 22

Ultrasenic Extraction, Gas Chrarnatographic/Mass
Spectrometric Method 52

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 145

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method ' #H

1] Ultrasonic Extraction, Gas Chrematosraghic
Methog! 152

2) Ultrasonic Extraction, Gay Chromatographic/Mass
Spectromietric Mathoa!!926

1] Digestion, Flame Atormic Absorption Spectrometric
Method!"

2 Digestion, indurtively Coupled Flasma Method ™™
Ultrazanic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! P!

Ultrasonic Extraction, Gas Chrematographic/Mass
Spectrametric Methad )

UNTTED ANALTST ANDE=TUTT NG
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96 Polychiorinated Bigheryls...

73 | n-Hexane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methed 22
4 | e-HEH 1) Ultraserie Extraction, Gas Chromatographic
Method! %41
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog!%280
75 B._HCH 1) Ultrasonic Extraction, Gas Chromatographic
Method e
Z) Ultrasonic Extraction, Gas Chromatagraphic/tass
Spectrometric Methog 24
76 Y-HCH 1) Ultrasonic Extraction, Gas Chromatographic
Methad EE!
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Method ™%
77 | Hewachlorocyclopentadiens | Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Metheg! %24
78 | Heachloroethane Ultrasonic Extractiorn, Gas Chromatographic/Mass
Spactrometiic Method!!*8
1% | Indeno{1,2,3-cdlpyrene 1) Lltrascnic Extraction, Gas Chromatographic
MEI‘hDd_“wJ
2) Ultrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methaod 42
80 | lsopharone Ultrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method!92
B1 | Lead 1) Digestion, Flame Atomic Absorption Spectrometric
Mathad™
B2 | Manganese
2) Digestion, Inductively Coupled Plasria Methad
B Mermury,.,
s
iy Fraie KEc o
96 | Polychlorinated Biphenyls 1) Ultrasonic Extraction, Gas Chrormatographic
- Arocior 1016 Methacf ™7
- frocior 1221 2} Ultrasanic Extraction, Gas Chromatographic/Mass
- Aroclor 1232 Spectrometric Method ¥
- Aroclor 1242
- Aroclor 1248
- Aroclor 1258
- Arocler 1260 ;
Polyehlorinated Sipheryls Ultrasonic Extraction, Gas Chromatographic Mettgr_!]”:‘\?l-’
4 |

- 2-Chiorobiphenyl
- 2,3-Dichlorokiphenyl

~2,2'3,4.5%
PFentachlorobiphenyl
.2,2'4,5,5-
Pentachlorobiphenyl
S233 0.6
Pentachtorabiphenyl
L2234
Hexachlombiphenyt
- 223855
Hexachlorobiphermyl
-22.355,5
Hexachlarabiphanyl
-22'4.4'5,5-
Hexachiorobiphenyl
|-223344'5
Heptachlomhiphemyl
-22.384.55-
Heptachlorokiphenyl
L2 348.5 6

Heptachiorobiphenyl

- 2,2 5-Trichlecobiphenyl
- 2,8 5-Tricnlorcbiphenyl
- 2,235 Tetrachiorobiphenyl
- 2,255 Tetrachlorobiphery!
- 2,348 Tetrachiorobipheryt
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sy | TR AEimsed
- 5234556 l
Heptachlorobiphenyl
- 223544 55 6
Nenachlorchiphenyl
57 | Pertachlorophenc! Ultrasnnic Extraction, Gas Chromatographic/Mass
Spectrometric MethadH 228!
98 | Phenanthrene 1} Ultrasonic Extraction, Gas Chrematographic
Method!o2!

2 Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrametric Method!2

98 | Phenot ultrasonic Extraction, Gas Chrormatoeraphic/Mass
Spectiometric Method 220

100 | Pyrena 1) Ultrasanie Extraction, Gas Chromatographic
Method"2T

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %2

101 | Selenium 1] Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™=

2) Digestion, Inductively Coupled Flasma Method™ ¥

102 | Stver Digestion, Inductively Coupled Plasma Mathe! ™2

103 | Styrene Purge and Trap, Gas Chromatogaphic/Mass
Spectrometric Methad! 42

104 | 1,1.2.2-Tetrachlorsethane Purge znd Trap, Gas Chromatosranhic/Mass
Spectrornetric Method! ™

105 | Tetrachloroethylene Furge and Trap, Gas Chromatographic/iass
Spectrometric Method? %3

108 | Toluene Purge and Trap, Gas Chramatoeraphic/Mass

| Spactrometric Method 4
107 | Toxaphene Ultrasariic Extraction, Gas Chromatagraphic Methiod 1022
108 | TPH (CeCe) L} Purge and Trap, Gas Chramatographic Method 22

2) Purge and Trap, Gas LmamatugraphdMaas

109 | TPH (CoaLra)

111 | 1,28 Trichlorobenzene Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Method!25 = 5

j i
10 | TPH GGy s L,

112 1.1,3-Trichloroethane...
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4, APHA, AWANA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed, Washington, DC: APHA, 2017

5. Urited States Environmental Protection Agency. Standards of Performance for
New Stationary Sources, 40 CFR 80, Appendix A, 2019,

& United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, SW-846, 1557

7. United States Environmental Protection Agency. Test Metheds for Evaluation Salid
Waste Physical/Chemical Methods, Acid Digestion of Sediments, Sludges, and Sails,
SW-846 Method 3050B, 1996.

8, United States Erwvironmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium,
SW-846 Method 30604, 1996

9. United States Environmental Pratection Agency, Test Methods for Evaluation Solid
Waste 3. Physical/Chernical Metheds. Separatory Funnel Liquid-Liquid Extraction, SW-B46
Method 3510C, 1994,

10, United States Enwironmentzl Protactisn Agency. Test Methods for Evaluation Solid
Waste Physical/Chamical Methods, Ultrasonic Extraction, SW-Bdé Method 3550C, 2007,

11 United States Envirenmental Protection Agency, Test Methods for Evaluation Solld
Viaste Physical/Chemical Methods, Purge and Trap for Aqueous Samples. SW-846 Method
5030, 2003,

12: United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Cremical Methods. Closed System Purge and Trap and Extraction for
Volatile Oreanics in Soil and Waste Sample. SW-846 Method 50354, 2000,

13, United States Environmental Protection Azercy, Test Methods for Fvaluation Salid
Waste Physical/Chemical Methors, Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 60100, 2014,

14, United States Environmiental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods Flame Atomic Ab tion Spectropt Y. SW-846
Method T000B, 2007

15, United States Environmental Protection Agency, Test Methods for Evaluation Selid

Waste Physcal/Chemical Methods, Arseni Gaseous Hydride), ;W-B-M -
Method 70614, 1992.% |
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112 | 1.1,1-Trichleroethane Purge and Trap, Gas Chromatoaraphic/Mass
Spectrometilc Mathod"' 229
1153 | 1,1,2-Trichloroethane Purgs and Trap, Gas Chromatoeraphic/Mass
Spectrametric Method 251
118 | Trichloroethyiens Purge and Trap, Gas Chromatographic/iass
Spectrometric Method 25
115 | 2,8,5-Trichlarophenal Uttrasenic Extraction, Gas Chromatographic/Mass
Spectrometric Methad %
116 | 2.4,6-Trichlorophensl Ultrzsenic Extraction, Gas Chromatographic/Mass
Spectrometric Method! 4%
117 | 1,3,5-Trimethylbenzene Putge and Trap, Gas Chromatographic/Mass
Spectimmetric Method %4
118 | Vanadium Digestion, Inductively Coupled Plasma Method™
119 | Vinyl acetate Purge and Trap, Gas Chiomatoeraphic/Mass
Spectrometric Method!'
120 | vinyl chioride Purge and Trap, Gas Chromatagraphic/Mass
Spectrometric Methiod!#4
121 | m-ylene Purge and Trap, Gas Chromatographic/iass
Spectrometric Methad!
122 | o-Myiene Purge and Trap, Gas Chromatographic/Mass
| spectrometric Methed ™2
123 | p-Xylene Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method &
124 | ¥ylene {Total) Purtge and Trap, Gas Chrematographic/Mass
spectrometiic Method "™
125 | Zinc 1} Digestion, Flame Atomic Ansorption Spectremetric
Methad ™"
2) Digestion, Inductively Coupled Plasma Method ¥
lanaaainady
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16. United States Envirenmental Protection Agercy, Test Methards for Evaluation Solid
Waste Physical/Cherrical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992
17, United States Ervironmental Protection Agency. Test Methiods for Evaluation Soiid
\Waste Physical/Chermical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method 74704, 1954,
18. Unlled States Enviranmental Protection Agericy. Test Methods for Evatuation Salid
Waste Physical/Chernical Methods, Mercury In Selid or Semisolid Waste {Manual Cold-
Vapor Technique), SW-846 Method 74718, 1598
15, United States Environmantal Protection Agency. Test Methads for Evsluation Solid
Waste Physical/Chernical Methods. Mercury in Solids and Solutiens by Thermal
Decomposition, Amalgarmation, and Atomic Absarption Spectrophotometry. SW-846
Method T473, 2007,
20. United States Environmental Protection Agency, Test Mathads for Evaluation Solld
Waste Prysical/Chemical Methods, Selenium (Atomic Absorption, Borahydride
Reduction), SW-846 Method 7742, 1994,
21. United States Enwironmental Protection Agency. Test Methods for Evaluation Sctid
Waste Physical/Chemical Methods, Monhalogenated Organics Using GC/FD, SW-B46
Method 80150, 2003,
22. Unied States Environmenttal Protection Agency. Test Methesds for Evaluation Solid
Waste Physical/Chemical Methods, Organochlorine Pesticides by Gas Chromatography.
SwW-846 Method BOB1B, 2007,
23, United States Enviranmental Pratection Agency, Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBS) by Gas
Chromatography. SW-846 Method B0B2A, 2007,
24, United States Environmental Protection Agency. Test Methods for Evaluation Solid
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