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Calibration Certificates of
Monitoring Equipments



High-Volume TSP Sampler

5-Point Calibration Record

Location ASR8(A)
Calibrated by P.F.Yeung
Date 28/05/2019
Sampler

Model TE-5170
Serial Number S/N 3956

Calibration Orifice and Standard Calibration Relationship

Serial Number
Service Date

2454
25 February 2019

Slope (m) 2.07076

Intercept (b) -0.02917

Correlation Coefficient(r) 1.00000

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1008

Ta(K) 301

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 10.8 3.262 1.589 52 51.61
2 13 holes 8.8 2.944 1.436 48 47.64
3 10 holes 6.4 2511 1.227 42 41.69
4 7 holes 4.4 2.082 1.020 37 36.72
5 5 holes 2.5 1.569 0.772 30 29.78

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=2/m-b,Y (Corrected Flow)=IC*{SQRT(Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):26.625 Intercept(b): 9.308 Correlation Coefficient(r):.0.9997

Checked by: Magnum Fan Date: 02/06/2019




High-Volume TSP Sampler

5-Point Calibration Record

Location ASR9
Calibrated by P.F.Yeung
Date 28/05/2019
Sampler

Model TE-5170
Serial Number S/N 3958

Calibration Orifice and Standard Calibration Relationship

Serial Number
Service Date

2454
25 February 2019

Slope (m) 2.07076

Intercept (b) -0.02917

Correlation Coefficient(r) 1.00000

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1008

Ta(K) 301

Resistance Plate | dH [green liquid] Z X=Qstd IC Y

(inch water) (cubic meter/min) (chart) (corrected)

1 18 holes 115 3.366 1.640 55 54.59
2 13 holes 9.2 3.011 1.468 50 49.63
3 10 holes 6.8 2.588 1.264 44 43.67
4 7 holes 4.6 2.129 1.042 38 37.72
5 5 holes 2.4 1.538 0.757 30 29.78

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=2Z/m-b ,Y(Corrected Flow)=IC*{SQRT (Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):28.048 Intercept(b):8.464 Correlation Coefficient(r):.0.9999

Checked by: Magnum Fan Date: 02/06/2019




RECALIBRATION

l l j ‘ February 25, 2020

Environment el o

Calibration Certification Information
Cal. Date:  February 25, 2019 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 762.0 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2454
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) {m3) (m3) {min) {mm Hg) {in H20)

1 1 2 1 1.4400 3.2 2.00

2 3 4 1 1.0200 6.4 4.00

3 5 6 1 0.9120 7.9 5.00

4 7 8 1 0.8700 8.8 5.50

5 9 10 1 0.7180 12.8 8.00

Data Tabulation

Vstd Qstd \/ AH( PZ?d )(?—;d) Qa A H( Ta/Pa )

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0120 0.7028 1.4257 0.8958 0.6915 0.8784
1.0077 0.9880 2.0162 0.6916 0.9722 1.2423
1.0057 1.1028 2.2542 0.98%6 1.0851 1.3889
1.0045 1.1546 2.3642 0.9885 1.1362 1.4567
0.9992 1.3916 2.8513 0.9832 1.3694 1.7569
m= 2.07076 m= 1.29667
QSTD b= -0.02917 QA b= -0.01797
r= 1.00000 r= 1.00000

Calculations
Vstd=|AVol{(Pa-AP)/Pstd)}(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)

Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:

Qstd= 1/m<( \/AH(”-’;%:E‘E—)( T ))b) Qa= 1/m<< AH(Ta/Pa))—b)

Standard Conditions
Tstd: 298.15 ¢ 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
Pai actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009
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Calibration & Testing Laboratory

Certificate of Calibration 20 LI S
WIEEE = DR

ITEM TESTED / 38T H (Job No. / B85 |455% : 1C18-1968 ) Date of Receipt / Y- F1HE : 27 September 2018
Description / {85454 :  Sound Level Calibrator

Manufacturer / #1375 :  Rion
Model No. / #lgkE : NC-73
Serial No. / 4555 ; 10786708

Supplied By / ZE5t3%  :  Envirotech Services Co.
Room 113, 1/F, My Loft, 9 Hoi Wing Road, Tuen Mun,
New Territories, Hong Kong -

TEST CONDITIONS / JHlst e

Temperature / JAE @ (23 +£2)°C - Relative Humidity / fH¥NEE © (50=25)%
Line Voltage / AR : -

TEST SPECIFICATIONS / HISHi%
Calibration check

DATE OF TEST / JlstHE] 14 October 2018

TEST RESULTS / HIEt4E 5

The results apply to the particular unit-under-test only.
The results do not exceed manufacturer's specification.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :

- The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory
- The Bruel & Kjaer Calibration Laboratory, Denmark

- Agilent Technologies / Keysight Technologies

Rohde & Schwarz Laboratory, Germany

- Fluke Everett Service Center, USA

Tested By : /$K:P

il oy , K ¢/Lee
Engineer
Certified By ; g, Wlou Date of Issue ~ : 19 October 2018
) H.C Chati A\ wag HH
Engineer

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.

ST e ot P T e B o o S B e ey Sy e i

Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong

FEAN TAEARRA vl — BT R AR TEERrR

c/o TRy it P BRLE B kIR

Tel/EiE: (852) 2927 2606 Fax/{HIL: (852) 2744 8986  E-mail FEI: callab@suncreation.com  Website S84l www.suncreation. com Page 1 of 2
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Calibration & Testing Laboratory

Certificate of Calibration St g = N
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1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours before the commencement
of the test.

2. The results presented are the mean of 3 measurements at each calibration point.

(V53

Test equipment :

Equipment ID Description Certificate No.
CL130 Universal Counter C183775
CL281 Multifunction Acoustic Calibrator CDK1806821
TST150A Measuring Amplifier C181288

4. Test procedure : MA100N.
5.  Results:

5.1 Sound Level Accuracy

UuT Measured Value Mfi’s Spec. Uncertainty of Measured Value
Nominal Value (dB) (dB) (dB)
94 dB, 1 kHz 94.0 =05 +0.2
3.2 Frequency Accuracy
UUT Nominal Value Measured Value Mfr’s Uncertainty of Measured Value
(kHz) (kHz) Spec. (Hz)
1 0.986 1 kHz+2 % +1

Remark : The uncertainties are for a confidence probability of not less than 95 %.

Note :
Only the original copy or the laboratory’s certified true copy is valid.

The values given in this Certificate only relate to the values measured at the time of the test and any uncertainties
quoted will not include allowance for the equipment long term drift, variations with environment changes,
vibration and shock during transportation, overloading, mis-handling, or the capability of any other laboratory to
repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or damage resulting
from the use of the equipment.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited - Calibration & Testing Laboratory

c/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong

WA TR LAY ) — BOE SRR BT ERAT

clo TR R PIEIA I SRy

TelTaE: (852) 2927 2606 Fax/fliEl: (852) 2744 8986  E-mail/TEER: callab@suncreation.com  Website/ 58HE: www.suncreation.com Page 2 of 2
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Calibration & Testing Laboratory

Certificate of Calibration Cortificate No. :  C192958

ITEM TESTED / 375 H (Job No./ FE5|4E%% : 1C19-0995 ) Date of Receipt / Wi HH : 17 May 2019
Description / f£85#%8 :  Sound Level Meter

Manufacturer / 835 :  Rion

Model No. / Figgk ;. NL-52

Serial No. / 4&5% : 00331806

Supplied By / ZE563%  :  Envirotech Services Co.

Room 113, 1/F, My Loft, 9 Hoi Wing Road, Tuen Mun,
New Territories, Hong Kong

TEST CONDITIONS / SR {5/

Temperature / A (23 +2)°C Relative Humidity / #H¥H2E : (50 +25)%
Line Voltage / EBEFE : -

TEST SPECIFICATIONS / HIEdR 8
Calibration

DATE OF TEST /HIzAHHE : 7 June 2019

TEST RESULTS / Hlstéc 5

The results apply to the particular unit-under-test only.
The results do not exceed manufacturer's specification. (after adjustment)
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :

- The Government of The Hong Kong Special Administrative Region Standard & Calibration Laboratory
- The Bruel & Kjaer Calibration Laboratory, Denmark

- Agilent Technologies / Keysight Technologies

- Fluke Everett Service Center, USA

Tested By : \ /\;‘)‘)\&\ .

pil HT Wong
Technical Officer
Certified By ; jﬁ-\—c Date of Issue : 12 June 2019
/ Engineer

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory

c/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong

HREI TR R a] — BUE BT ERAT

c/o FHFTEPIREIL -3RruE

Tel/"Eaf: (852) 2927 2606 Fax/fHEL: (852) 2744 8986  E-mail/fEH(: callab@suncreation.com  Website/H4E: www.suncreation.com Page 1 of 4
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Ergisering Sun Creation Engineering Limited
Calibration & Testing Laboratory

Sun

Certiﬁcate Of Calibration Certificate No. : C192958

T HBEY:
BIEEEE e
1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours, and switched on to
warm up for over 10 minutes before the commencement of the test.
2 Self-calibration using the internal standard (After Adjustment) was performed before the test 6.1.1.2 10 6.3.2.
3. The results presented are the mean of 3 measurements at each calibration point.
4. Test equipment :
Equipment ID Description Certificate No.
CL280 40 MHz Arbitrary Waveform Generator C190176
CL231 Multifunction Acoustic Calibrator CDK1806821
5, Test procedure : MAIOIN.
6. Results :
6.1 Sound Pressure Level

6.1.1 Reference Sound Pressure Level

6.1.1.1 Before Adjustment

UUT Setting Applied Value uuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) (kHz) (dB) (dB)
30-130 La A Fast 94.00 1 * 972 + 1.1

*Out of IEC 61672 Class 1 Spec.

6.1.1.2 After Adjustment

UUT Setting Applied Value UuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) (kHz) (dB) (dB)
30-130 Ly A Fast 94.00 1 94.0 + 1.1
6.1.2  Linearity
UUT Setting Applied Value uuT
Range Function Frequency Time Level Freq. Reading
(dB) Weighting Weighting (dB) (kHz) (dB)
30-130 La A Fast 94.00 1 94.0 (Ref)
104.00 104.0
114.00 114.0

IEC 61672 Class 1 Spec. : + 0.6 dB per 10 dB step and + 1.1 dB for overall different.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited - Calibration & Testing Laboratory

¢/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong

HEAI LAR A FRAE] — Bk Rkl erger

cfo THHERT AL M B - i

Tel/¥EEE: (852) 2927 2606 Fax/{HIL: (852)2744 8986  E-mail iiTH: callab@suncreation.com  Website/ 584l www.suncreation.com Page 2 of 4
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Sun Creation Engineering Limited

Calibration & Testing Laboratory

Certificate of Calibration

HIFE

6.2

6.3.1

6.3.2

Certificate No. : C192958
E%'_"f =2 B e
Time Weighting
UUT Setting Applied Value uuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) (kHz) (dB) (dB)
30-130 La A Fast 94.00 1 94.0 Ref.
Slow 94.0 +0.3
Frequency Weighting
A-Weighting
UUT Setting Applied Value UuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting | (dB) (dB) (dB)
30-130 La A Fast 94.00 63 Hz 67.7 2624 1.5
125 Hz 77.7 -16.1+ 1.5
250 Hz 85.3 -8.6+14
500 Hz 90.8 -32+14
1 kHz 94.0 Ref.
2 kHz 95.3 +1.2+1.6
4 kHz 95.1 +1.0£ 1.6
8 kHz 93.0 -1.1 (+2.1;-3.1)
12.5 kHz 89.6 -4.3 (+3.0;-6.0)
C-Weighting
UUT Setting Applied Value UuT IEC 61672
Range Function | Frequency Time Level Freq. Reading Class 1 Spec.
(dB) Weighting | Weighting (dB) (dB) (dB)
30-130 Le C Fast 94.00 63 Hz 93.1 -0.8=15
125 Hz 93.8 02+1.5
250 Hz, 94.0 00+14
500 Hz 94.0 0.0+14
1 kHz 94.0 Ref.
2 kHz 93.9 -02+1.6
4 kHz 93.2 0.8+1.6
8 kHz 91.1 -3.0 (+2.1;-3.1)
12.5 kHz 87.7 -6.2 (+3.0; -6.0)

The test equipment used for calibration are traceable to the Nation Standards as specificd in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory
¢/o 4/F, | Hing On Lane, Tuen Mun, New Territories, Hong Kong

A TAEAT RS ) — BOERebail BERRRT
clo T SR A AR

Tel/ZE&E: (852) 2927 2606

Fax/{8H: (852) 2744 8986

SPepeE
i:.%}.lg'm:

SEHEATTERRT E At -

E-mail/ F8I: callab@suncreation.com

Website/ffd#ik: www.suncreation.com

Page 3 of 4
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Sl Sun Creation Engineering Limited
Calibration & Testing Laboratory

Sun

Certificate of Calibration e S bl
IR = spamiee

Remarks : - UUT Microphone Model No. : UC-59 & S/N : 13748
- Mfi’s Spec. : IEC 61672 Class 1

- Uncertainties of Applied Value: 94dB :63Hz-125Hz :+035dB
250Hz-500Hz :+0.30dB

1kHz :+0.20dB

2kHz - 4 kHz :+0.35dB

8 kHz :+0.45dB

12.5 kHz :+0.70 dB
104 dB: 1 kHz :=0.10 dB (Ref. 94 dB)
114dB : 1 kHz :£0.10 dB (Ref. 94 dB)

- The uncertainties are for a confidence probability of not less than 95 %.

Note :
Only the original copy or the laboratory’s certified true copy is valid.

The values given in this Certificate only relate to the values measured at the time of the test and any
uncertainties quoted will not include allowance for the equipment long term drift, variations with environment
changes, vibration and shock during transportation, overloading, mis-handling, or the capability of any other
laboratory to repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or
damage resulting from the use of the equipment.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory
c/o 4/F, 1 Hing On Lane, Tuen Mun, New Territcries, Hong Kong
HEEI TR E) — HE R Trharn

clo TN FLEFTERZ H-SEPuRs

Tel/HERE: (852) 2927 2606  Fax/fHI1: (852) 2744 8986 E-mail/B#: callab@suncreation.com  Website/#JHk: www.suncreation.com Page 4 of 4



ENVIROTECH SERVICES CO.
Calibration Report of Wind Meter

Date of Calibration : 19 February 2019

Brand of Test Meter: Global Water

Model: Speed Sensor:  WES50 (S/N:E1337005099)

Direction Senor: WE570 (S/N:153500564)

Location : Pak Mong, Siu Ho Wan

Procedures :

1. Wind Still Test: The wind speed sensor was hold by hand until it keep still
2.Wind Speed Test: The wind meter was on-site calibrated against the Anemometer

3.Wind Direction Test : The wind meter was on-site calibrated against the marine compass at four directions

Results:

Wind Still Test

Wind Speed (m/s)

0.00
Wind Speed Test
Global Wate (m/s) Anemometer (m/s)
2.40 2.6
1.81 1.6
0.43 0.5
Wind Direction Test
Global Wate (0) Marine Compass (0)
270.95 270
0.02 0
90.01 90
179.84 180
Calibrated by: H— = Checked by : =T
Yeung Ping Fai Ho Kam Fat

(Technical Officer) (Senior Technical Officer)
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. Sun Creation Engineering Limited
Calibration & Testing Laboratory

Certificate of Calibration Certificate No. :  C184960

ITEM TESTED / 2f25HHE (Job No./ &5 (475 : IC18-1761) Date of Receipt / {4 HHA : 23 August 2018
Description / E234f% :  Anemometer

Manufacturer / 83555  :  Lutron

Model No. / FlgE : AM-4201

Serial No. / 47%% :  AF.27513

Supplied By / Z5%#  :  Envirotech Services Co.

Room 113, 1/F, My Loft, 9 Hoi Wing Road, Tuen Mun,
New Territories, Hong Kong

TEST CONDITIONS / JFlst ki

Temperature / JHE : (23 x2)°C : Relative Humidity / SHESRRE : (50 £ 25)%
Line Voltage / B : -

TEST SPECIFICATIONS / JAlERR 1
Calibration check

DATE OF TEST /RIzXHE] : 5 September 2018

TEST RESULTS / HIF4&5R

The results apply to the particular unit-under-test cnly.
The results are detailed in the subsequent page(s).

The test equipment used for calibration are traceable to National Standards via :
- Testo Industrial Services GmbH, Germany

Tested By 3 / @

PR T L Shek
Assistant Engineer
Certified By : //Z»m,\ - Date of Issue : 6 September 2018
e H C Chan J HEa
Engineer

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited — Calibration & Testing Laboratory
c¢/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
FREN TR B] — BOF R eEaar

c/o FHET TGRS EL- -SRI

Tel'FERE: (852) 2927 2606 Fax/fHEL: (852)2744 8986  E-mail/FI: callab(@suncreation.com  Website/SHF: www.suncreation.com Page 1 of 2
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g;gﬂ,::::mg _1‘5‘ Sun Creation Engineering Limited
Calibration & Testing Laboratory

Certificate of Calibration Certificate No. :  C184960

1. The unit-under-test (UUT) was allowed to stabilize in the laboratory for over 12 hours before the commencement
of the test.

2. Theresults presented are the mean of 10 measurements at each calibration point.

3. Test equipment :

Equipment ID Description Certificate No.
CL386 Multi-function Measuring Instrument S16493

4. Testprocedure : MAI130N.

5. Results:
Air Velocity
Applied UuT Measured Correction

Value Reading Value Measurement Uncertainty

(m/s) (m/s) (m/s) Expanded Uncertainty (m/s) Coverage Factor
2.0 1.7 +0.3 02 2.0
4.0 3.8 +(0.2 0.3 2.0
6.0 5.8 +0.2 0.3 2.0
8.0 7.9 +0.1 0.3 2.0

10.0 10.0 0.0 0.4 2.0

Remarks : - The Measured Corrections are defined as :
Value = Applied Value - UUT Reading

- The expanded uncertainties are for a level of confidence of 95 %,

Note :
Only the original copy or the laboratory’s certified true copy is valid.

The values given in this Certificate only relate to the values measured at the time of the test and any uncertainties
quoted will not include allowance for the equipment long term drift, variations with environment changes,
vibration and shock during transportation, overloading, mis-handling, or the capability of any other laboratory to
repeat the measurement. Sun Creation Engineering Limited shall not be liable for any loss or damage resulting
from the use of the equipment.

The test equipment used for calibration are traceable to the Nation Standards as specified in this certificate. This certificate shall not be reproduced except in full, without the prior
written approval of this laboratory.
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Sun Creation Engineering Limited - Calibration & Testing Laboratory
c¢/o 4/F, 1 Hing On Lane, Tuen Mun, New Territories, Hong Kong
AT ARATIRES ) — BOE Rl e pT

c/o FEFTS AP - RO

Tel/FEEH: (852) 29272606  Fax/[4FL: (852) 2744 8986  E-mail/ZET: callab@suncreation.com  Website/§8k: www.suncreation.com Page 2 of 2





