Appendix E

Copies of Calibration
Certificates for Air
Quality Monitoring



High-Volume TSP Sampler
5-Point Calibration Record

Location : ASR 5

Calibrated by : P.F.Yeung

Date : 09/12/2018

Sampler

Model : TE-5170

Serial Number : S/N 0816

Calibration Orifice and Standard Calibration Relationship

Serial Number : 2454

Service Date : 19 Mar 2018

Slope (m) : 2.05242

Intercept (b) : -0.01383

Correlation Coefficient(r) : 0.99994

Standard Condition

Pstd (hpa) : 1013

Tstd (K) : 298.18

Calibration Condition

Pa (hpa) : 1021

Ta(K) : 289

Resistance Plate | dH [green liquid] Y4 X=Qstd IC Y

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

1 18 holes 12.0 3.531 1.727 55 56.07
2 13 holes 9.3 3.109 1.521 50 50.97
3 10 holes 7.6 2.810 1.376 45 45.88
4 7 holes 4.9 2.257 1.106 37 37.72
5 5 holes 3.2 1.824 0.895 29 29.56

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

Sampler Calibration Relationship (Linear Regression)

Slope(m):31.906 Intercept(b):1.755 Correlation Coefficient(r): 0.9976

Checked by:_Magnum Fan Date: 11/12/2018




High-Volume TSP Sampler
5-Point Calibration Record

Location : ASR10

Calibrated by : P.F.Yeung

Date : 09/12/2018

Sampler

Model : TE-5170

Serial Number : S/N 8162

Calibration Orifice and Standard Calibration Relationship

Serial Number : 2454

Service Date : 19 Mar 2018

Slope (m) : 2.05242

Intercept (b) : -0.01383

Correlation Coefficient(r) : 0.99994

Standard Condition

Pstd (hpa) : 1013

Tstd (K) : 298.18

Calibration Condition

Pa (hpa) : 1021

Ta(K) : 289

Resistance Plate | dH [green liquid] Y4 X=Qstd IC Y

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

1 18 holes 10.6 3.319 1.624 54 55.05
2 13 holes 8.7 3.007 1.472 50 50.97
3 10 holes 6.4 2.579 1.263 46 46.89
4 7 holes 4.2 2.089 1.025 38 38.74
5 5 holes 2.3 1.546 0.760 32 32.62

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

Sampler Calibration Relationship (Linear Regression)

Slope(m):26.306 Intercept(b): 12.533 Correlation Coefficient(r):.0.9971

Checked by:_ Magnum Fan Date: 11/12/2018




High-Volume TSP Sampler

5-Point Calibration Record

Location AQMS1
Calibrated by P.F.Yeung
Date 09/12/2018
Sampler

Model TE-5170
Serial Number SIN 1253

Calibration Orifice and Standard Ca

libration Relationship

Serial Number 2454

Service Date 19 Mar 2018

Slope (m) 2.05242

Intercept (b) -0.01383

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1021

Ta(K) 289

Resistance Plate | dH [green liquid] 4 X=Qstd IC Y

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

1 18 holes 12.8 3.647 1.784 50 50.97
2 13 holes 9.6 3.159 1.546 45 45.88
3 10 holes 7.5 2.792 1.367 40 40.78
4 7 holes 4.8 2.234 1.095 34 34.66
5 5 holes 2.8 1.706 0.838 28 28.54

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

Sampler Calibration Relationship (Linear Regression)

Slope(m):23.896 Intercept(b):8.483 Correlation Coefficient(r): 0.9984

Checked by:_Magnum Fan Date: 11/12/2018




High-Volume TSP Sampler

5-Point Calibration Record

Location ASR 1
Calibrated by P.F.Yeung
Date 09/12/2018
Sampler

Model TE-5170
Serial Number S/N 0146

Calibration Orifice and Standard Ca

libration Relationship

Serial Number 2454

Service Date 19 Mar 2018

Slope (m) 2.05242

Intercept (b) -0.01383

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1021

Ta(K) 289

Resistance Plate | dH [green liquid] 4 X=Qstd IC Y

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

1 18 holes 13.2 3.704 1.811 58 59.13
2 13 holes 9.4 3.126 1.530 52 53.01
3 10 holes 7.6 2.810 1.376 47 47.91
4 7 holes 4.8 2.234 1.095 40 40.78
5 5 holes 3.0 1.766 0.867 33 33.64

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

Sampler Calibration Relationship (Linear Regression)

Slope(m):27.123 Intercept(b):10.663 Correlation Coefficient(r): 0.9980

Checked by:_Magnum Fan Date: 11/12/2018




High-Volume TSP Sampler

5-Point Calibration Record

Location ASR 6
Calibrated by P.F.Yeung
Date 09/12/2018
Sampler

Model TE-5170
Serial Number S/N 3957

Calibration Orifice and Standard Ca

libration Relationship

Serial Number 2454

Service Date 19 Mar 2018

Slope (m) 2.05242

Intercept (b) -0.01383

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1021

Ta(K) 289

Resistance Plate | dH [green liquid] Y4 X=Qstd IC Y

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

1 18 holes 12.5 3.604 1.763 60 61.17
2 13 holes 10.2 3.256 1.593 53 54.03
3 10 holes 6.7 2.639 1.292 46 46.89
4 7 holes 4.8 2.234 1.095 38 38.74
5 5 holes 3.0 1.766 0.867 30 30.58

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

Sampler Calibration Relationship (Linear Regression)

Slope(m):33.190 Intercept(b): 2.403 Correlation Coefficient(r): 0.9961

Checked by:_Magnum Fan Date: 11/12/2018




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 5
P.F.Yeung
09/02/2019

TE-5170
S/N 0816

Calibration Orifice and Standard Calibration Relationship

Serial Number : 2454

Service Date 19 Mar 2018

Slope (m) 2.05242

Intercept (b) -0.01383

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1017

Ta(K) 293

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

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

1 18 holes 12.4 3.558 1.740 54 54.57
2 13 holes 9.5 3.115 1.524 48 48.50
3 10 holes 7.0 2.673 1.309 42 42.44
4 7 holes 4.4 2.120 1.039 35 35.37
5 5 holes 3.2 1.808 0.887 28 28.29
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):29.808

Intercept(b):3.076

Checked by:_Magnum Fan

Date: 11/02/2019

Correlation Coefficient(r): 0.9959




High-Volume TSP Sampler
5-Point Calibration Record

Location : ASR10
Calibrated by : P.F.Yeung
Date : 09/02/2019
Sampler

Model : TE-5170
Serial Number : S/N 8162
Calibration Orifice and Standard Calibration Relationship
Serial Number : 2454
Service Date : 19 Mar 2018
Slope (m) : 2.05242
Intercept (b) : -0.01383
Correlation Coefficient(r) : 0.99994

Standard Condition

Pstd (hpa) : 1013

Tstd (K) : 298.18

Calibration Condition

Pa (hpa) : 1017

Ta(K) : 293

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

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

1 18 holes 10.2 3.227 1.579 53 53.56
2 13 holes 8.0 2.858 1.399 48 48.50
3 10 holes 6.0 2.475 1.213 43 43.45
4 7 holes 4.0 2.021 0.991 35 35.37
5 5 holes 2.4 1.565 0.769 28 28.29
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):31.840 Intercept(b): 4.355 Correlation Coefficient(r): 0.9985

Checked by:_Magnum Fan Date: 11/02/2019




High-Volume TSP Sampler
5-Point Calibration Record

Location : AQMS1
Calibrated by : P.F.Yeung
Date : 09/02/2019
Sampler

Model : TE-5170
Serial Number : S/N 1253
Calibration Orifice and Standard Calibration Relationship
Serial Number : 2454
Service Date : 19 Mar 2018
Slope (m) : 2.05242
Intercept (b) : -0.01383
Correlation Coefficient(r) : 0.99994

Standard Condition

Pstd (hpa) : 1013

Tstd (K) : 298.18

Calibration Condition

Pa (hpa) : 1017

Ta(K) : 293

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

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

1 18 holes 12.6 3.587 1.754 52 52.55
2 13 holes 9.4 3.098 1.516 48 48.50
3 10 holes 7.2 2.711 1.328 42 42.44
4 7 holes 4.8 2.214 1.085 37 37.39
5 5 holes 2.6 1.629 0.801 30 30.31

Notes:Z=SQRT{dH(Pa/Pstd)(Tstd/Ta)}, X=2/m-b ,Y(Corrected Flow)=1C*{SQRT (Pa/Pstd)(Tstd/Ta)}

Sampler Calibration Relationship (Linear Regression)

Slope(m):23.734 Intercept(b):11.458 Correlation Coefficient(r):_0.9972

Checked by:_Magnum Fan Date: 11/02/2019




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 1
P.F.Yeung
09/02/2019

TE-5170
S/N 0146

Calibration Orifice and Standard Calibration Relationship

Serial Number : 2454

Service Date 19 Mar 2018

Slope (m) 2.05242

Intercept (b) -0.01383

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1017

Ta(K) 293

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

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

1 18 holes 12.0 3.500 1.712 56 56.59
2 13 holes 9.2 3.065 1.500 51 51.53
3 10 holes 7.4 2.749 1.346 46 46.48
4 7 holes 4.5 2.144 1.051 40 40.42
5 5 holes 2.8 1.691 0.831 32 32.34
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):26.872

Intercept(b):10.861

Checked by:_Magnum Fan

Date: 11/02/2019

Correlation Coefficient(r):_0.9959




Location
Calibrated by
Date

Sampler
Model

Serial Number

High-Volume TSP Sampler

5-Point Calibration Record

ASR 6
P.F.Yeung
09/02/2019

TE-5170
S/N 3957

Calibration Orifice and Standard Calibration Relationship

Serial Number : 2454

Service Date 19 Mar 2018

Slope (m) 2.05242

Intercept (b) -0.01383

Correlation Coefficient(r) 0.99994

Standard Condition

Pstd (hpa) 1013

Tstd (K) 298.18

Calibration Condition

Pa (hpa) 1017

Ta(K) 293

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

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

1 18 holes 12.8 3.615 1.768 60 60.63
2 13 holes 10.0 3.195 1.564 53 53.56
3 10 holes 7.6 2.786 1.364 45 45.47
4 7 holes 4.4 2.120 1.039 38 38.40
5 5 holes 3.0 1.750 0.859 30 30.31
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):32.063

Intercept(b):_3.385

Checked by:_Magnum Fan

Date: 11/02/2019

Correlation Coefficient(r):_0.9991




TISCH |

Environmental

Ny

RECALIBRATION
DUE DATE:

March 19, 2019

Calibration Certification information

AH: calibrator manometer reading (in H20)

AP: rootsmeter manometer reading {(mm Hg)

Ta: actual absolute temperature {°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

Cal. Date: March 19, 2018 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: lJim Tisch Pa: 746.8 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 1.4300 3.2 2.00
2 3 4 1 1.0040 6.4 4.00
3 5 5 1 0.9030 7.9 5.00
4 7 3 1 0.8590 8.7 5.50
5 9 10 1 0.7080 12.8 8.00
Data Tabulation
Pa ( Tstd )
Vstd Qstd \/ AH( Psid ) T2 Qa |y AH( Ta/ Pa)
{m3) (x-axis) {y-axis) Va (x-axis) (y-axis)
0.9917 0.6935 1.4113 0.9957 0.6963 0.8874
0.9874 0.9835 1.9959 0.9914 0.9875 1.2549
0.9854 1.0913 22315 0.9894 1.0857 1.4030
0.9843 1.1459 2.3405 0.9883 1.1506 1.4715
0.9789 1.3826 2.8227 0.9829 1.3882 1.7747
m= 2.05242 = 1.28519
QSTD b= -0.01383 QA b= -0.00862
r= 0.9%994 r= 0.99994
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/
s Pa Tstd _
Qstd= 1/m<( _\/AH( S )( ))-b) Qa= 1/m <k /AH(Ta/Pa))-b>
Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

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

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



Sun
Creation
Engineering

BRAITIRERAT

. 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.

AR EF Z AR £ T DR B Dl AR A S R VTR M A4

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



i = = =
B zeTrERAT
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.

AR, L T AT b2 G RS BN A MR T A A -

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



ENVIROTECH SERVICES CO.

Calibration Report of Wind Meter

Date of Calibration: 30 September 2018

Brand of Test Meter: Davis

Model: Vantage Pro 2 (s/n: AS160104014)

Location : Roof of Tuen Mun Firestation

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
Davis (m/s) Anemometer (m/s)
1.6 14
3.2 2.7
4.8 4.1
Wind Direction Test
Davis (0) Marine Compass (0)
270 270
359 0
89 90
181 180
Calibrated by: U= Checkedby:  #=%7

Yeung Ping Fai
(Technical Officer)

Ho Kam Fat
(Senior Technical Officer)





