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RECALIBRATION |
DUE DATE:

July 29, 2022

< ;.é ;/g% .

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

Calibration Certification Information
Cal. Date: July 29, 2021 Rootsmeter S/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 751.33 mm Hg
Calibration Model #: TE-5028A Calibrator S/N: 3945
Vol. Init Vol. Final AVol. ATime ap AH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3350 41 1.50
2 3 4 i 1.0290 6.8 2.50
3 5 6 i 0.9360 8.1 3.00
4 7 8 1 0.8360 9.5 3.50
5 9 10 1 0.6570 16.4 6.00
Data Tabulation
Pa ( Tstd )
Vstd Qstd \/ AH( Pstd ) Ta Qa |y A"'(Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9898 0.7415 1.2218 0.9945 0.7450 0.7687
0.9863 0.9585 1.5774 0.9909 0.9630 0.9924
0.9845 1.0519 1.7280 0.9892 1.0569 1.0872
0.9827 1.1755 1.8664 0.9874 1.1810 1.1743
0.9735 1.4818 2.4437 0.9782 1.4888 1.5375
m= 1.62970 m= 1.02049
QSTD b= 0.00443 QA = 0.00279
r= 0.99765 r= 0.99765
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
i Pa Tstd = ( iy
Qstd=| 1/m ((\/AH( Potd )( Ta ))-b) Qa=| 1/m (( AH( Ta/Pa )) b)
Standard Conditions
Tstd: 298.15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30.
b: intercept
m: slope

www.tisch-enrv.cidm
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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Analyzer Performance Test

Calibrated Date: 18 January 2022

Instruments Information

Analyzer Type: CO Analyzer
Model: 48C

Manufacturer Thermo Environmental
S/N: 48C-67713-358

Calibration System

Calibrator Unit

Standard Gas

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

NO Conc 55.47 PPM
SO2 Conc 55.11 PPM
CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °

Calibration Report

Humidity:_ 51 %RH

Calibrate By : %%Q/

Mr. PASAGORN SAMOL

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.2 45.0 1.7
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/l 45.0
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=
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0 5,0-2 44.24
Reference (PPM)
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Analyzer Performance Test

Calibrated Date: 20 January 2022
Instruments Information

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

Manufacturer Thermo Environmental
S/N: 0413406269

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM

S/N: 705 SO2 Conc 55.11 PPM

ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

KRS

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.4 400.0 -1.7
NOx 0.1 0.0 0.1 396.7 400.0 -0.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
_ 450 1 393.4
o) 400 400.0
9
o 350 _/
S 300
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0.000 400.0
NO Reference Value (ppb)
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EMVIE SESVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 20 January 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N: 0327402325

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51 _%RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.4 -1.6
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
500
Zig 393.4
- _==>% 400.0
@ 350 //‘
& 300
° L / —— e
T 200 T e
[5]
€ 150 —
100
0.1
50
0 l/
o 0.0 400
Reference (PPB)
Calibrate By :

Mr.PASAGORN SAMOL



J 63/14-16,67/35-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
lel: (66) 02-8680812#13 Fax.. (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No.: WD-C

Pane 3¢
Measurement Item fire n sensor with data logge
Manufacturer Jata logger: Day
{ it n Da
Model/Type Data logager: Vantage PRQOZ
i ens
Serial Number Data logger: BF2001210046.
Customer TNF ENVIRONMENT CO.LTD
73 Bangrak Phatthana, Bang Bua Thong, Nonthaburi 11110 Thailand
Environmental Condition:
surement wa arried it in an ambient temperaty 23 C. and re imid 4 )
Measurement Method:
direction sensor calibration according to compatison method with reference m Irem =
3 ntro neasurement ere ta 3 4 nterval Wi r =
f Tt JUC 38 W s 3 r h alibration g D rmed
Traceability:
Measur are traceable ne natlona ystem ] roug 51 e N 503 04
| K [e] J44

Measurement Date March 05, 2021

lssued Date : March 09, 2021

J

NAC

JIRANATE ASSOCIATES COL, LTD.

Performed by Approved Signatoryi.cuicicisisusiaissics s

&l ]




63/14-16,67/365-36, Soi Petchkasem?7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
HEANATEE ASSOCIATES COLTD Tel.: (Oé) 02‘86808]2#13 Fax.: (66) 02’8680860 WWW.jifanatBE.Com

Continuation of Certificate of Calibration Number Certificale No: WD-03032021

Pages 2 of 2 pages

Result of calibration: M witnout adjustment L] with adjustment,

Calioration in the range of O - 360 ° al a calibration interval of 45"

The results of calibration and associsted measurement uncertainties are reported in table below.

e Viitifig Diréetion Nominal Angle Standard Reading UUC* Reading Error Uncertainty

) ") (") ) +(")

07360 360 359 =l 3.0

45 45 46 1 3.0

g Q0 QU 20 8] 3.0

E lergivies 135 135 136 0] 3.0

5 180 180 179 =1 3.0

228 2256 223 =2 3.0

270 270 268 2 3.0

& 315 315 313 -2 3.0

@ 0/360 360 359 -1 3.0

10 45 45 45 0 3.0

11 20 20 Q0 0 3.0

7 . 135 135 135 0 3.0

Counter Clockwise

13 180 180 179 -1 3.0

Id 2268 225 224 =1 3.0

18 270 270 269 = 3.0

16 315 318 314 = 3.0

UUC*: Unit Under Calibration The reported expanded uncertainty is based on standard uncertainty mulliplied by a coverage fac-

wr k=2 providing a tevel of confidepce of approximately 95%

***cnd of Certificate of Calibration®**

NAC

JIRANATE ASSOCIATES CO., LTD.




63/14-156,67/356-36, Soi Petchkasem7,7/1, Petchkasem Rd,
NAC Watthapra, Bangkokyai,Bangkok 10600 Thailand.
' Tel: (66) 02-8680812#13 Fax.: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBBATION

Certificate No: W&-0303

Page 1
Measuremenl Item Cup anemometer with data logger
Manufacture: . Data logger: [
nometer: Ca
Model/Type Data logger: Vantage PROZ
1em L¢
Serial Number Dats logger; BF200121006
Lup anemometer
Customer : TNP ENVIBONMENT D
/173 Bangrak Phatthana. Bang B \ DU 0 ailan
Test Conditions 3 nne re 20 crr
Anemometer frontal ares 100 cm
m T 19 [ nn
Blockage ratic test object 0.111
Tesl Conditions Air temperalure
\ = 1 .4 hP
= RH
€ 1
Calibration Procedure Calibralion was carried cul base or
61400-12-1:2017 Annex F: Wind tunnel cali =] anemomete
MEASNET Anemometer Calibration Procedure Version 2: 2009;
raceabilily his ealibpation document e lraceable nallona standard. 'Whict ealizt
ar rding he ernationa em Units | i Nation | le i

Measurement Dale : Mar 08, 202 1.

Issued Dale : Mar 09, 2021

pa—

SNAC

Calibrated by JIRANATE ASSOCIATES CO., LTD, Approved Signatory:

'_} v Mr. Pa f g
4] M. Bergkoeh M

THIS CERTIFICATC MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN
OBTAINED IN WRITING FROM THE LABORATORY.



63/14-15,67/36-36, Soi Petchkasem7.7/1, Petchkasem Rd,

Watthapra, Bangkokyai,Bangkok 10600 Thailand.
Tel: (66) 02-8680812#13 (66) 02-8680860 www.jiranatee.com

NAC

Fax.:

Conlinuation of Certificate of Calibration Number Certificate No. : \

Ej Without adjustment D With

Hesull of calibration:

ition in the range of - 16 m/s st & calibration interval of 1 m/s.
es i 3 Measuremer erlainties are repoaried | e {able belo
Varn Reading Ve Reading Errar Uncertainty
m/s m/s (m/s} (%)
2.023 1.8 -0.2 2.7
4.075 4.0 -0.1 1.2
6.03 5.7 -0.3 2.1
7.9¢ 7.6 -0.4 0.71
10.00 9.8 -0.2 0.55
12.00 11.6 -0.4 0.47
14.00 13.7 -0.3 1.5
1599 1654 0.6 0.99
1409 14.8 -0.2 0.37
12.80 12.5 -0.3 3.4
11.01 10.7 -0.3 0.50
2.00 8.7 -0.3 1.7
7.03 8.7 -0.3 0.81
5.102 4.9 -0.2 0.93
2.983 3.1 0.1 1.4
1.042 0.9 -0.1 5.3
UUC* Unil Under Calibralior
eporied expanded uncertainty is based andard uncertainty mulliplied by a coverage factor k=2 viding a leve
onfigence of app mat 05
Appendix 1: Instrumentations
NS S Wanisfaeliicer | Modsutygs Calibration Cerlificate Reporl Hangs
Date Number
it TESTC' INC. 06352145 P | 020 & -
f Differential Prossure Meter Znalat 16 20 5 /s
3 er ( irej T8 ] 10 el 0
Temperat [E] farch 30 121 -30
ative humidity Zoglat March 30. 2021 100 { 100 %A
Atmospheric Mar 1301001 0 1
7 Wind tunnel ( 50 Hz

raw

“**€nd of cerlificale of calibralion

i \‘-_‘.ﬁ

.LUL

JIRANATE ASSOCIATES CO., LTD.
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_ ANSI National Accreditation Board
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Certificate of Calibration
Certificate Number : SPR22070283-6 Page : 1 of 3

Customer o TNP ENVIRONMENT CO,,LTD.

332173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name © Sound Level Meter
Manufacturer . Scarlet Tech
Model : 8T-25D
Serial Number © 10340948
ID. Number © TNP-F-S29
Environmental Conditions
Ambient Temperature ik ol e Received Date D18 Jul 2022
Relative Humidity : 50% T15% Calibration Date D29 Jul 2022
Location of Calibration : In-Lab Recommend Due Date . 29Jul 2023
Calibration Procedure : SP-CPE-04-01 Date of Issue © 30 Jul 2022

Method of Calibration

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

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

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

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

Calibrated by : Mr.Karoon Pengsalung Approved by : @y‘/

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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E - | ll C I n b n R DIMEN‘;IE;:‘;}L-P;.E? BBBBBBBB
alibration Report
Certificate Number @ SPR22070283-6 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B0O14059 EEL.BP. 34/1264 | 22 Dec 2022

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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| _Isonec 7025
\ CALIBRATION AND

Result of Calibration

Certificate No.: SPR22070283-6 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 84.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 1 94 1 0.1 0.1 0.15
114 114.1 114.1 0.1 0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow &3
94 94 1 94 .1 0.1 0.1 0.15
114 1141 1141 0.1 0.1 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate —

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

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM19129
Calibration Date: NQV 30 20#
Calibration Reference Equipment: 7147402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.
Instantel recommends that products be returned to Instantel or an authorized service and

calibration facility for annual calibration.

Neaid]

Xiaoming Yang

Calibrated By:

InStantel 309 Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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©°7019 Xmark Corporation. Instantel and Instantel logo are trademarks of Stanley Black & Decker or its affiliates. 71405201 Rev 15




Fraguancy i

Transverse

T\
v \
/i W
N/ \
a0 M— “\,"' e —“.KP\
I — ——
T N
S/ \
N/ )
N Longitu:dihal T

nof— B B M. .
e S\
T N\
/i W
i 1

Sropaansy Mz

Srase Tangan Mammad e
DI LI BER s
=00
praxks]
EFET I AN
,:g an _'",.-!—\
,f- y
=104
LI
Ek]
a3 d T 1 T riit Tttt T
10 na bl xks B -1}
Framaamay Ha)
200
200
00 /,"\
S 11]
Y
ey
[ -
"»
-10.0
=200
200
.l‘j‘o 1 RN 1 Tt e 1
ig pleki] flakd) 210
Fraydancy Ha)
S0
2030
a0 ’,f\
. dnm "
{g i e
L]
-1;113
Pty
[raty)
’hﬁlg B 1 DR 0 forarrgy ]
i 00 018 iR




oY Q"" 0
i\

N2

NS

AN

o‘q’ N
I

i
!

Calibration Certificate
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Part Number: 721A0201
Description: Micromate ISEE Linear Microphone
Serial Number: UL5390

Calibration Date: NOV 30 2021
Calibration Reference Equipment: 714J7402

N
\ g\\‘

The equipment identified above meet or exceeds the International Society of
Explosives Engineers (ISEE) 2017 Performance Specification for Blasting
Seismographs.

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.
Instantel recommends that products be returned to Instantel or an authorized service and

calibration facility for annual calibration.

Mo

Ninh Nguyen
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Calibrated By:

- - ®
25X/

N
\N&
N

= .
2 Instantel :o Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642
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Gain (dB}

Microphone

Amplitude Frequency Response of UL5390

Amplitude [N
TSEE Limits o s

" e =
B / N
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