N RECALIBRATION

TISCH
’ ‘ October 21, 2020

Environmental
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Calibration Certification Information
Cal. Date: October 21, 2019 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: lim Tisch Pa: 744.2 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 2456
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) {m3) (m3) {min) {mm Hg) (in H20)

1 1 2 1 1.4200 3.2 2.00

2 3 4 i § 1.0180 6.3 4.00

3 5 6 1 0.9030 7.9 5.00

4 7 8 1 0.8620 8.8 5.50

5 9 10 i) 0.7120 126 8.00

Data Tabulation

T
Vstd Qstd \/ AH( Paid )( B ) Qa AH( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9849 0.6936 1.4066 0.9957 0.7012 0.8904
0.9808 0.9635 1.9892 0.9915 0.9740 1.2592
0.9787 1.0838 2.2240 0.9894 1.0957 1.4078
0.9775 1.1340 2.3325 0.9882 1.1464 1.4765
0.9724 1.3658 2.8131 0.9831 1.3807 1.7808

m= 2.08799 m= 1.30746

QSTD b= -0.03545 QA b= -0.02244

r= 0.99989 r= 0.99989
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(—P’%H)(J;;—C'))-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
Pa.: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope
Tisch Environmental, Inc. www.tisch-eny.com
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-9009
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TSP SAMPLER CALIBRATION CALCULATION SPREADSHEET

Project : Environmantal Monitoring Works For Contract No. KLN/2015/07 Date of Calibration: 15-May-20
Location : KER1b Next Calibration Date: 14-Aug-20

Brand: Tisch Technician: Tony Wan

Model: TE-5170 S/N: 3477

CONDITIONS
Sea Level Pressure (hPa): 1008.3 Corrected Pressure (mm Hg): 756
Temperature (°C): 28.5 Temperature (K): 302
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 2.08799
Model: TE-5025A Qstd Intercept: -0.03545
Calibration Date: 21-Oct-19 Expiry Date: 21-Oct-20
S/N: 2456
CALIBRATION
Plate No. H20 (L)| H20 (R) H20 ?std | IC LINEAR
(in) (in) (in) (m*/min) (chart) | (corrected) REGRESSION

18 6.00 -7.20 13.200 1.743 50.00 49.59 Slope = 39.9042

13 4.50 -6.50 11.000 1.592 46.00 45.62 | Intercept = -19.4311

10 3.00 -5.40 8.400 1.394 36.00 35.70 |Corr. coeff.: 0.9934

7 2.50 -4.20 6.700 1.246 29.00 28.76

5 1.50 -3.30 4.800 1.058 24.00 23.80
Calculations:
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] FLOW RATE CHART
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)]
Qstd = standard flow rate 60.00
IC = corrected chart response
| = actual chart response a0:00
m = calibrator Qstd slope o
b = calibrator Qstd intercept 3 40.00
Ta = actual temperature during calibration (deg K) g
Pa = actual pressure during calibration (mm Hg) § 30.00
Tstd = 298 deg K b
Pstd = 760 mm Hg g 20.00
For subsequent calculation of sampler flow: [
1/m((1)[Sqrt(298/Tav)(Pav/760)]-b) g 1000
m = sampler slope
b = sampler intercept 0.00

_ 0.000 0.500 1.000 1.500 2.000
| = chart response
Tav = daily average temperature Standard Flow Rate (m¥min)
Pav = daily average pressure
TR
Report Date: 19/5/2020

Wan Ka Ho
Project Consultant

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company




Room 723 & 725, 7/F, Block B, Tel : +852 2450 8238
Profit Industrial Building, Fax 1 +852 2450 8032
1-15 Kwai Fung Crescent, Kwai Fong, E-mail : mcl@fugro.com
Hong Kong. Website : www.fugro.com

MATERIALAB CONSULTANTS LIMITED —I-'u[;“n
]
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TSP SAMPLER CALIBRATION CALCULATION SPREADSHEET

Project : Environmantal Monitoring Works For Contract No. KLN/2015/07 Date of Calibration: 9-Apr-20
Location : KTD1a Next Calibration Date: 8-Jul-20
Brand: Tisch Technician: Mike Kan
Model: TE-5170 S/N: 4037
CONDITIONS
Sea Level Pressure (hPa): 1017.5 Corrected Pressure (mm Hg): 763
Temperature (°C): 21.6 Temperature (K): 295

CALIBRATION ORIFICE

Make: Tisch Qstd Slope: 2.08799
Model: TE-5025A Qstd Intercept: -0.03545
Calibration Date: 21-Oct-19 Expiry Date: 21-Oct-20
S/N: 2456
CALIBRATION
Plate No. H20 (L)| H20 (R) H20 ?std | IC LINEAR
(in) (in) (in) (m*/min) (chart) | (corrected) REGRESSION
18 10.80 -3.10 13.900 1.817 56.00 56.44 Slope = 26.0899
13 9.20 -1.80 11.000 1.618 50.00 50.39 | Intercept = 8.3490
10 8.40 -0.60 9.000 1.465 45.00 45.35 [Corr. coeff. 0.9964
7 6.60 1.40 5.200 1.118 38.00 38.30
5 5.20 1.70 3.500 0.920 32.00 32.25
Calculations:

Qstd = 1/m[Sqgrt(H20(Pa/Pstd)(Tstd/Ta))-b]
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)]
Qstd = standard flow rate

IC = corrected chart response /
| = actual chart response 50.00

m = calibrator Qstd slope /
40.00

b = calibrator Qstd intercept /

FLOW RATE CHART
60.00

1/m((N[Sqrt(298/Tav)(Pav/760)]-b)
m = sampler slope

b = sampler intercept 0.00
| = chart response

Tav = daily average temperature
Pav = daily average pressure

o
3
Ta = actual temperature during calibration (deg K) 5 &
Pa = actual pressure during calibration (mm Hg) @ 3000
Tstd = 298 deg K b
Pstd = 760 mm Hg g 20.00
For subsequent calculation of sampler flow: [
g 10.00

0.000 0.500 1.000 1.500 2.000

Standard Flow Rate (m3/min)

TR

Report Date: 14/4/2020

Wan Ka Ho
Project Consultant

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company



MATERIALAB CONSULTANTS LIMITED

Room 723 & 725, 7/F, Block B, Tel : +852 2450 8238
Profit Industrial Building, Fax 1 +852 2450 8032
1-15 Kwai Fung Crescent, Kwai Fong, E-mail : mcl@fugro.com

Hong Kong.

Website : www.fugro.com
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TSP SAMPLER CALIBRATION CALCULATION SPREADSHEET

Project : Environmantal Monitoring Works For Contract No. KLN/2015/07 Date of Calibration: 9-Apr-20
Location : KTD2c Next Calibration Date: 8-Jul-20

Brand: Tisch Technician: Mike Kan

Model: TE-5170 S/N: 3838

CONDITIONS
Sea Level Pressure (hPa): 1017.5 Corrected Pressure (mm Hg): 763
Temperature (°C): 21.6 Temperature (K): 295
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 2.08799
Model: TE-5025A Qstd Intercept: -0.03545
Calibration Date: 21-Oct-19 Expiry Date: 21-Oct-20
S/N: 2456
CALIBRATION
Plate No. H20 (L)| H20 (R) H20 ?std | IC LINEAR
(in) (in) (in) (m*/min) (chart) | (corrected) REGRESSION

18 8.30 -5.20 13.500 1.791 59.00 59.46 Slope = 25.0637

13 6.80 -3.10 9.900 1.536 52.00 52.41 | Intercept = 13.9296

10 5.90 -2.20 8.100 1.391 47.00 47.37 |Corr. coeff.: 0.9960

7 4.30 -0.40 4.700 1.063 41.00 41.32

5 3.40 0.70 2.700 0.810 34.00 34.27
Calculations:
Qstd = 1/m[Sqgrt(H20(Pa/Pstd)(Tstd/Ta))-b] FLOW RATE CHART
IC = I[Sqrt(Pa/Pstd)(Tstd/Ta)]
Qstd = standard flow rate 70.00
IC = corrected chart response 60.00
| = actual chart response /
m = calibrator Qstd slope o 50.00
b = calibrator Qstd intercept 3 /
Ta = actual temperature during calibration (deg K) g 40.00
Pa = actual pressure during calibration (mm Hg) § /
Tstd = 298 deg K x 3000
Pstd = 760 mm Hg g 20.00
For subsequent calculation of sampler flow: [
1/m((N[Sqrt(298/Tav)(Pav/760)]-b) g 10.00
m = sampler slope
b = sampler intercept 0.00
| = chart response 0.000 0.500 1.000 1.500 2.000
Tav = daily average temperature Standard Flow Rate (m¥min)
Pav = daily average pressure
TR

Report Date: 14/4/2020

Wan Ka Ho
Project Consultant

The copyright of this document is owned by MateriaLab Consultants Ltd. It may not be reproduced except with prior written approval from the Company.

A Fugro Group Company




FUGRO TECHNICAL SERVICES LIMITED
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Report no.. 183057CA196305 Page 1of 1

CALIBRATION CERTIFICATE OF SOUND LEVEL METER

Client Supplied Information

Client : Fugro Technical Services Ltd.

Address : Room 723 & 725, 7/F., Block B Profit Industrial Building, 1-15 Kwai Fung Crescent, Kwai Chung, N.T.
Project : Calibration Services

Details of Unit Under Test, UUT

Description Sound Level Meter
Manufacturer Casella

Meter Microphone Preamplifier
Model No. CEL-63X CE-251 CEL-495
Serial No. 1488295 02809 003921
Next Calibration Date 16-Oct-2020

Specification Limit EN 61672: 2003 Type 1
Laboratory Information

Details of Reference Equipment -

Description B & K Acoustic Multifunction Calibrator 4226 (Traditional free field setting)
Equipment ID. R-108-1
Date of Calibration : 17-Oct-2019 Ambient Temperature : 22 °C

Calibration Location :  Calibration Laboratory of FTS
Method Used By direct comparison

Calibration Results :

Parameters Mean Value (dB) Specification Limit(dB)
4000Hz 1.4 26 to -0.6
2000Hz 1.3 28 to -0.4
1000Hz 0.0 1.1 to -1.1
A-weighting 500Hz -3.4 18 to -46
ket 250Hz 8.7 72 to 100
response
125Hz -16.2 -146 to -176
63Hz -26.2 247 to -27.7
31.5Hz -39.1 374 to 414
Differential level | 94dB-104dB 0.0 +0.6
linearity 104dB-114dB 0.0 +06
Remarks :

1. The equipment used in this calibration is traceable to recognized National Standards.
2. The mean value is the average of four measurements.
3. For calibration: Reference SPL are 94, 104 & 114dB, range setting is 20-140dB & time weighting is fast
4. The equipment does comply with EN 61672: 2003 Type 1 sound level meter for the above measurement.
5 The values given in this Calibration Certificate only relate to the values at the time of the test and
any uncertainties will not include allowance for the equipment long term drift, variations with
environment changes, vibration and shock during tranportation, overloading, mis-handling or the
capability of any other laboratory to repeat the measurement.

A?N'lfn(ﬂ.f;in Date: >3- (¢ -»zcw"f Certified by : F_zj %/L&fi Date: _2{(—(0 _1@;7
Leung Kwok Tai (Agpistant Manager)
** End of Report **

Checked by :
CA-R-297 (22/07/2009)

This report shall not be reproduced except in full with prior written approval from the Company.
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SOILS & MATERIALS ENGINEERING CO., LTD.

Tl T E 37 9 R E b L1 2

12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.

Tel: (852) 2873 6860
Fax: (852) 2555 7533

E-mail: smec@cigismec.com

Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 19CA0905 03-01 Page of 2

Item tested -

Description: Sound Level Meter (Type 1) Microphone

Manufacturer: CASELLA -

Type/Model No.: CEL-63X CEL-251

Serial/Equipment No.: 4181587 02781

Adaptors used: - =

Item submitted by -

Customer Name: Furgo Technical Services Limited

Address of Customer: -

Request No.: -

Date of receipt: 05-Sep-2019

Date of test: 09-Sep-2019

Reference ethipment used in the calibration - -

Description: Model: Serial No. Expiry Date: Traceable to:

Multi function sound calibrator B&K 4226 2288444 23-Aug-2020 CIGISMEC

Signal generator DS 360 61227 26-Dec-2019 CEPREI

Ambient conditions -

Temperature: 21+1°C

Relative humidity: 55+10 %

Air pressure: 1000 £ 5 hPa

fgéfgﬁecificétions - - N -

1 The Sound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580: Part 1: 1997
and the lab calibration procedure SMTP004-CA-152.

2 The electrical tests were performed using an electrical signal substituted for the microphone which was removed and
replaced by an equivalent capacitance within a tolerance of +20%.

3, The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference

between the free-field and pressure responsess of the Sound Level Meter.

Test results

This is to certify that the Sound Level Meter conforms to BS 7580: Part 1: 1997 for the conditions under which the test
was performed.

Details of the performed measurements are presented on page 2 of this certificate.

Actual Measurement data are documented on worksheets.

Company Chop:

Approved Signatory: Date: 10-Sep-2019

Feng Junqi

/

Comments: The results reported‘in this certificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the long-term stability of the instrument.

© Soils & Matenals Engineering Co.. Lid Form No CARP152-1/Issue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.
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E-mail: smec@cigismec.com

Website; www.cigismec.com

CAL

Certificate No.:

CERTIFICATE OF CALIBRATION

(Continuation Page)

19CA0905 03-01

Page 2 of

ye]

1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The results
are given in below with test status and the estimated uncertainties. The "Pass" means the result of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.
Test: Subtest: - Status: Uncertanity (dB) / Coverage Factor
Self-generated noise A Pass 0.3
C Pass 0.8 2.1
Lin Pass 1.6 2.2
Linearity range for Leq Atreference range , Step 5dB at 4 kHz ~ Pass 0.3
Reference SPL on all other ranges Pass 0.3
2 dB below upper limit of each range Pass 0.3
2 dB above lower limit of each range Pass 0.3
Linearity range for SPL At reference range , Step 5dB at 4 kHz ~ Pass 0.3
Frequency weightings A Pass 0.3
c Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Pass 0.3
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 0.3
Time averaging 1 ms burst duty factor 1/1 0’ at4kHz Pass 0.3
1 ms burst duty factor 1/1 0*at4kHz Pass 0.3
Pulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overload indication SPL Pass 0.3
Leq Pass 0.4
2, Acoustic tests - - -
The complete sound level meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 84 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties.
Test: ~ Subtest - Status Uncertanity (dB) / Coverage Factor
Acoustic response Weighting A at 125 Hz Pass B3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator -

N/A

The uncertainties have been calculated in accordance with the ISO Publication "Guide to the expression of uncertainty
in measurement", and gives an interval estimated to have a level of confidence of 95 %. A coverage factor of 2 is
assumed unless explicitly stated.

- End - 7/;/

; 7777/
i Checked by: ~—/ 177/} 1
ung Chi Yip Shek Kwong Tat
-Sep-201 10-Sep-2019

Calibrated by:
Date: Date:

The standard(s) and equipmgnt used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to fpaintain the required accuracy level.

© Soils & Matenals Engineenng Co.. Lid Form No.CARP152-2/lssue 1/Rev C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.
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SOILS & MATERIALS ENGINEERING CO., LTD. S M E C L b
T WM IL M sy B R E P L2 Tel: (852) 2873 6860 a
12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Fax: (852) 2555 7533

E-mail: smec@cigismec.com Website: www.cigismec.com

Test Data for Sound Level Meter Page | of 5
Sound level meter type: CEL-63X Serial No. 4181587 Date  05-Sep-20189
Microphone type: CEL-251 Serial No. 02781

Report: 19CA0905 03-01

SELF GENERATED NOISE TEST
The noise test is performed in the most sensitive range of the SLM with the microphone replaced by an
equivalent impedance.

Noise level in A weighting 13.4 dB
Noise level in C weighting 24.2 dB
Noise level in Lin 29.6 dB

LINEARITY TEST

The linearity is tested relative to the reference sound pressure level using a continuous sinusoidal signal of
frequency 4 kHz. The measurement is made on the reference range for indications at 5 dB intervals starting
from the 94 dB reference sound pressure level. And until within 5 dB of the upper and lower limits of the
reference range, the measurements shall be made at 1 dB intervals.(SLM set to LEQ/SPL)

Actual level Tolerance | Deviation

Reference/Expected level i — - ‘ - —

1 non-integrated ____Elegrated - inon-integrated! integrated {

B8  dB dB +/-dB . dB | dB
94.0 940 940 07 00 | 00
99.0 99.0 99.0 0.7 0.0 0.0
104.0 104.0 104.0 0.7 0.0 0.0
109.0 i 109.0 109.0 0.7 0.0 0.0
114.0 f 114.0 114.0 0.7 0.0 0.0
119.0 [ 1158.0 119.0 0.7 0.0 0.0
124.0 f 124.0 124.0 0.7 0.0 0.0
129.0 129.0 129.0 0.7 0.0 0.0
134.0 134.0 134.0 0.7 0.0 0.0
135.0 135.0 135.0 0.7 0.0 0.0
136.0 136.0 136.0 0.7 0.0 0.0
137.0 137.0 137.0 0.7 0.0 0.0
138.0 138.0 138.0 0.7 0.0 0.0
135.0 139.0 139.0 0.7 0.0 0.0
140.0 140.0 140.0 0.7 0.0 0.0
89.0 89.0 89.0 0.7 0.0 0.0
84.0 84.0 84.0 0.7 0.0 0.0
79.0 79.0 79.0 0.7 0.0 0.0
74.0 74.0 74.0 0.7 0.0 0.0
69.0 69.0 69.0 0.7 0.0 0.0
64.0 64.0 64.0 0.7 0.0 0.0
59.0 59.0 59.0 0.7 0.0 0.0
54.0 54.0 54.0 0.7 0.0 0.0
49.0 48.9 48.9 0.7 -0.1 -0.1

tc)Souls Matersals Eng. Co. Lid Form No CAWS 1527]ssue L'Rev B/O102 2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Lid. It may not be reproduced except with prior writien approval of the issuing laboratory.
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SOILS & MATERIALS ENGINEERING CO., LTD. S M E C L b
HF W EMTEOE TR R E R L2 Tel: (852) 2873 6860 a
12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Fax: (852) 2555 7533

E-mail: smec@cigismec.com Website: www.cigismec.com

Test Data for Sound Level Meter Page 2 of 5
Sound level meter type: CEL-63X Serial No. 4181587 Date  09-Sep-2019
Microphone type: CEL-251 Serial No. 02781
Report: 19CA0905 03-01

44.0 44.0 44.0 0.7 0.0 0.0

39.0 39.0 39.0 0.7 0.0 0.0

34.0 34.0 34.0 0.7 0.0 0.0

33.0 33.0 33.0 0.7 0.0 0.0

32.0 32.0 320 0.7 0.0 0.0

31.0 | 31.0 31.0 0.7 0.0 0.0

300 | 30.0 30.0 0.7 00 00

Mee_l_s_g[emengor an indication of the reference SPL on all other ranges which include it

Other ranges Expected level  Actuallevel ~ Tolerance Deviation
da @ B8 = #H-dB dB
20-140 94.0 - %40 0.7 00

Measurements on all level ranges for indications 2 dB below the upper limit and 2 dB above the lower limit

B Ranges ‘ Reference/Expected level Actual lev_q]_ Tolerance 7%@1 .
: dB 1 dB dB +-dB | dB
- | N e . = ——
90-140 i 30.0 30.0 | 0.0
138.0 138.0 ! 0.7 .00

The frequency response of the weighting netwoks are tested at octave intervals over the frequency ranges
31.5 Hz to 12500 Hz. The signal level at 1000 Hz is set to give an indication of the reference SPL.

Frequency weighting A: - - B B 7 -
Frequency Ref. level ~ Expected level ~ Actual level Tolerance(dB) ~ Deviation
He 9 ® e’ o+ - dB
1000.0 94.0 94.0 94.0 0.0 0.0 0.0
31.6 94.0 54.6 54.7 1.5 15 0.1
63.1 94.0 67.8 67.8 1.5 18 0.0
125.9 94.0 77.9 77.9 1.0 1.0 0.0
251.2 94.0 85.4 85.3 1.0 1.0 -0.1
501.2 94.0 90.8 90.8 1.0 1.0 0.0
1995.0 94.0 95.2 95.2 1.0 1.0 0.0
3981.0 94.0 95.0 949 1.0 1.0 -0.1
7943.0 94.0 92.9 92.6 1.5 3.0 -0.3
12580.0 94.0 89.7 88.3 3.0 6.0 -1.4
Frequency weightingC: _
Frequency =~ Ref level  Expectedlevel  Actual level Tolerance(dB) Deviation
Hz dB dB dB + - dB
1000.0 94.0 94.0 94.0 0.0 0.0 0.0
316 94.0 91.0 90.9 1.5 1.5 -0.1
63.1 94.0 93.2 83.2 1.5 1.5 0.0
125.9 94.0 93.8 93.8 1.0 1.0 0.0

(c)Sails Matenals Eng. Co.. Ltd Form No - CAWS 152/1ssue 1/Rev. B/01702/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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SOILS & MATERIALS ENGINEERING CO., LTD. S M E C L b
FolE T E 37 W o2 Tel: (852) 2873 6860 a
12/F., Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.  Fax: (852) 2555 7533

E-mail: smec@cigismec.com Website: www.clgismec.com

Test Data for Sound Level Meter Page 3 of 5
Sound level meter type: CEL-63X Serial No. 4181587 Date  09-Sep-2019
Microphone type: CEL-251 Serial No. 02781
Report: 19CA0905 03-01
251.2 94.0 94.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 940 1.0 1.0 0.0
1995.0 84.0 93.8 93.8 1.0 1.0 0.0
3981.0 54.0 93.2 93.1 1.0 1.0 -0.1
7943.0 94.0 91.0 90.7 1.5 3.0 -0.3
12550.0 94.0 878 | 864 30 6.0 -1.4
Frequency weighting Lin: ) _
Frequency =~ Ref. level  Expected level Actual level | Tolerance(dB)  Deviation
Hz 8 . | d o+ - B
1000.0 94.0 94.0 l 94.0 0.0 0.0 0.0
31.6 94.0 94.0 i 93.9 1:5 1.5 -0.1
63.1 94.0 94.0 93.9 1.5 1.5 -0.1
125.9 94.0 94.0 94.0 1.0 1.0 0.0
251.2 94.0 94.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 ‘ 94.0 1.0 1.0 0.0
1995.0 | 94.0 : 94.0 | 94.0 10 | 1.0 0.0
3981.0 | 94.0 | 94.0 | 93.9 1.0 | 1.0 -0.1
7943.0 94.0 94.0 f 94.0 1:5 3.0 0.0
12590.0 940 | 940 938 30 60 02

TIME WEIGHTING FAST TEST
Time weighting F is tested on the reference range with a single sinusoidal burst of duration 200 ms at a frequency
2000 Hz and an amplitude which produces an indication 4 dB below the upper limit of the primary indicator range

when the signal is continuous. (Weight A, Maximum hold)
Ref. level  Expected level Actual level ! Tolerance(dB)  Deviation
-~ dB ‘ dB ~dB | B L dB
136.0 - 1350 - 13%0 1.0 1.0 0.0

TIME WEIGHTING SLOW TEST

Time weighting S is tested on the reference range with a single sinusoidal burst of duration 500 ms at a frequency
2000 Hz and an amplitude which produces an indication 4 dB below the upper limit of the primary indicator range
when the signal is continuous. (Weight A, Maximum hold)

Ref. level _ Expected level ~ Actual level ._ Tolerance(dB)  Deviation
dB : e . 4 | * : ity
136.0 131.9 131.9 1.0 1.0 0.0

PEAK RESPONSE TEST

The onset time of the peak detector is tested on the reference range by comparing the response to a 100 us
rectangular test pulse with the response to a 10 ms reference pulse of the same amplitude. The amplitude of the
10 ms reference pulse is such as to produce an indication 1 dB below the upper limit of the primary indicator range.

Paositive polarities: (Weighting Z, set the generator signal to single, Lzpeak)
Ref. level Response to 10 ms Response to 100us ~ Tolerance Deviation
te)Soals Matenals Eng Co ., Lid Form No CAWS 152 Issue 1'Rey B'0O1'02/2007
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Test Data for Sound Level Meter Page 4 of 5
Sound level meter type: CEL-63X Serial No. 4181587 Date  09-Sep-2019
Microphone type: CEL-251 Serial No. 02781
Report: 19CA0905 03-01
dB dB - dB ~ +/-dB dB
139.0 139.0 _ 139.3 2.0 0:3
Negative polarities: ) -
Ref. level Response lo 10 ms Response lo 100 us. Tolerance 3 Deviation
dB 7 8  dB  +-dB dB
139.0 139.0 139.3 7 20 7 0.3

RMS ACCURACY TEST
The RMS detector accuracy is tested on the reference range for a crest factor of 3.

Test frequency: ' 2000 Hz
Amplitude: 2 dB below the upper limit of the primary indicator range.
Burst repetition frequency: 40 Hz
~ Tone burst signal: 11 cycles of a sine wave of frequency 2000 Hz. (Set to INT)
Ref. Level Expected level  Tone burst signal | Tolerance ~ Deviation
Time wighting - dB P dB indication(dB) +-dB | dB
Slow 136.0+6.6 136.0 7 135.7 - 05 -0.3

TIME WEIGHTING IMPULSE TEST
Time weighting | is tested on the reference range (Set the SLM to LAImax)

Test frequency: 2000 Hz
Amplitude: The upper limit of the primary indicator range.
Single sinusoidal burst of duration 5 ms: - B -
Ref, Level 7 Single burst indication Tolerance L Deviation
~dB ~ Expected (dB) ' Actual (dB) | +#-dB | dB
140.0 131.2 130.9 20 -0.3

Repeated at 100 Hz

Ref. Level Repeat_e_d_ib;fm_ B @r;;_rlc_e" . Deviation
dB Expected (dB)  Actual (dB) +-dB dB
140.0 1373 19 10 -0.4

TIME AVERAGING TEST
This test compares the SLM reading for continuous sine signals with readings obtained from a sine tone burst
sequence having the same RMS level. The test level is 30 dB below the upper limit of the linearity range and
repeated for Type 1 SLM with 40 dB below the upper limit of the linearity.

Frequency of tone burst: 4000 Hz
Duration of tone burst: 1ms ] _ ]
Repetition Time Level of Expected Actual Tolerance Deviation  Remarks
tone burst Leq Leqg
msec dB &  dB  +-dB  dB
1000 110.0 110.0 109.9 1.0 -0.1 60s integ.
10000 100.0 100.0 99.9 1.0 -0.1 6min. integ.

PULSE RANGE AND SOUND EXPOSURE LEVEL TEST
The test tone burst signal is superimposed on a baseline signal corresponding to the lower limit of reference range

Test frequency: 4000 Hz

()Sanls Matenals Eng Co_ Lid Form No  CAWS [520ssue | 'Rev B 01022007
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Test Data for Sound Level Meter Page 5 of 5

Sound level meter type: CEL-63X Serial No. 4181587 Date  09-Sep-2019
Microphone type: CEL-251 Serial No. 02781
Report: 19CA0905 03-01
Integration time: 10 sec
The integrating sound level meter set to Leq:
Duration ~ Rms level of Expected Actual Tolerance Deviation
msec tone burst (dB) dB dB +#-dB dB
10 1380 108.0 107.6 1.7 - 04
The integrating sound level meter set to SEL: I .
Duration ~ Rms level of Expected  Actual Tolerance Deviation
| msec - tone burst (dB) dB aBg +/- dB - dB N
10.0 138.0 118.0 - 118.0 17 00
OVERLOAD INDICATION TEST
For SLM capable of operating in a non-integrating mode.
Test frequency: 2000 Hz
Amplitude: 2 dB below the upper limit of the primary indicator range.
Burst repetition frequency: 40 Hz
Tone burstsignal: 11 cycles of a sine wave of frequency 2000 Hz. -
| Level Level reduced by Further reduced | Difference l Tolq_rance Deviation ‘
at overload (dB) 1dB 3B 4B dB ~ dB
135.1 1341 131.1 30 T8 0.0

For integrating SLM, with the instrument indicating Leq.
For integrating SLM, with the instrument indicating Leq and set to the reference range. The test signal as following:
The test tone burst signal is superimposed on a baseline signal corresponding to the lower limit of reference range

Test frequency: 4000 Hz
Integration time: 10 sec
Single burst duration: 1 msec - - )
- 7Rm5 level | Levgl re_duced by Expected Iev_el | Actual level - Tplerance | Devia@___
at overlqﬂjidB) 1dB dB ! _dB__ dB 777777978
141.2 140.2 100.2 99.8 2.2 -0.4

ACOUSTIC TEST
The acoustic test of the complete SLM is tested at the frequency 125 Hz and 8000 Hz using a B&K type 4226
Multifunction Acoustic Calibrator. The test is performed in A weighting.

Deviation

Freqﬂu-enéy Expected level | Actual level Tolerance {dlg)
Hz dB Measured (dB) T S dB
1000 94.0 94.0 0.0 0.0 0.0
125 77:9 77.9 1.0 1.0 0.0
8000 92.8 93.2 15 3.0 0.3
--- END
(c)Soils Materrals Eng Co . Lid Form No CAWS 152/1ssue |/Rev. B/01:02/2007
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CALIBRATION CERTIFICATE OF SOUND CALIBRATOR

Client Supplied Information

Client :  Fugro Technical Services Ltd.

Project : Calibration Services
Details of Unit Under Test, UUT

Description : Sound Calibrator
Manufacturer . Casella (Model CEL-120/1)
Serial No. . 4358251

Equipment ID © N-34

Next Calibration Date : 25-Jul-2020

Specification Limit EN 60942: 2003 Type 1

Laboratory Information

Description - Reference Sound level meter
EquipmentID. : R-119-1
Date of Calibration : 26-Jul-2019

Calibration Location :  Calibration Laboratory of MaterialLab

Ambient Temperature : 22 °C

Method Used : By direct comparison

Calibration Results :

Parameters (Setting of UUT) MigEn N<llug (Bmarigr Specification Limit(dB)
measurement)
94dB -0.1dB
+0.4dB
114dB 0.0 dB

Remarks :

1. The equipment used in this calibration is traceable to recognized National Standards.

2. The mean value is the average of four measurements.

3. The equipment does comply with the specification limit.

4.

Checked by : //‘Uc[/muL Date: 2€-1- %/C} Certified by :
CA-R-297 (22/07/2009)

The values given in this Calibration Certificate only relate to the values at the time of the test and
any uncertainties will not include allowance for the equipment long term drift, variations with
environment changes, vibration and shock during tranportation, overloading, mis-handling or the

capability of any other laboratory to repeat the measurement.

Date: Yo ([ -2° léi

A iéqgj
Leung Kwok Tai (Assistant Manager)

** End of Report **

This report shall not be reproduced except in full with prior written approval from the Company.
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Certificate No.: 19CA0905 03-04 Page: 1 of 2
Item tested
Description: Acoustical Calibrator (Class 1)
Manufacturer: CASELLA
Type/Model No.: CEL-120/1
Serial/Equipment No.: 5230736 / N-18
Adaptors used: -
ltem submitted by - -
Curstomer: Furgo Technical Services Limited
Address of Customer: -
Request No.: -
Date of receipt: 05-Sep-2019
Date of test: 09-Sep-2019
Referehce;qui_pment used in the calibration 7 o
Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2341427 03-May-2020 SCL
Preamplifier B&K 2673 2239857 17-May-2020 CEPREI
Measuring amplifier B&K 2610 2346941 05-Jun-2020 CEPREI
Signal generator DS 360 61227 10-May-2020 CEPREI
Digital multi-meter 34401A US36087050 08-May-2020 CEPREI
Audio analyzer 8903B GB41300350 13-May-2020 CEPREI
Universal counter 53132A MY40003662 10-May-2020 CEPREI
‘Ambient conditions o -
Temperature: 21+1°C
Relative humidity: 55+10 %
Air pressure: 1000 + 5 hPa
Test specifications a o
¥ The Sound Calibrater has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.
2, The calibrator was tested with its axis vertical facing downwards at the specific frequency using insert voltage technique.
3 The results are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference
pressure of 1013.25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure
changes.

Test results

This is to certify that the sound calibralor conforms to the requirements of annex B of IEC 60942 1997 for the conditions under which the
test was performed. This does not imply that the sound calibrator meets IEC 60942 under any other conditions.

Details of the performed measurements are presented on page 2 of this certificate.

Approved Signatory: Date:  09-Sep-2019 Company Chop:

Comments: The results reported in\thi | certificate refer to the conditon of the instrument on the date of calibration and
carry no implication regarding the long“term stability of the instrument.

© Soils & Materials Engineering Co , Ltd. Form No CARP156-1/lssue 1/Rev.D/01/03/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 19CAD905 03-04 Page: 2 of 2

Measured Sound Pressure Level

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shown using
a calibrated laboratory standard microphone and insert voltage technique. The results are given in below with

the estimated uncertainties.
(Output level in dB re 20 pPa)

Frequency | Output Sound Pressure " Measured Qutput Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
- Hz o - dB I - - dB dB
1000 94.00 94.23 0.10
2, Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measuring the maximum and minimum of the fast weighted DC
output of the B&K 2610 measuring amplifier over a 20 second time interval as required in the standard. The Short
Term Fluctuation was found to be:

At 1000 Hz STF =0.019 dB
Estimated expanded uncertainty 0.005 dB
3, Actual Output Frequency

The determination of actual output frequency was made using a B&K 4180 microphone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter which was used to determine the frequency averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was:

At 1000 Hz Actual Frequency = 1000.0 Hz
Estimated expanded uncertainty 0.1 Hz Coverage factork = 2.2
4, Total Noise and Distortion

For the Total Noise and Distortion measurement, the unfiltered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 8303 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND = 0.8 %

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the SO Publication "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 85%. A coverage
factor of 2 is assumed unless explicitly stated.

- End -

Calibrated by: [ -~ Checked by:
Fung Chi Yip Shek Kwong Tat
Date: 9-Sep-2019 Date: 09-Sep-2019

The standard(s) and equipient used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

© Soils & Matenals Engineesring Co., Ltd Eorm No CARP156-2/Issue 1/Rev C/01/05/2005

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. HOKLAS 028) under the Hong Kong Laboratory Accreditation
Scheme (HOKLAS) for specific calibration activities as listed in the HOKLAS directory of accredited laboratories. The results shown in this certificate
are traceable to the International System of Units (SI) or recognised measurement standards. This certificate shall not be reproduced except in full.




FUGRO TECHNICAL SERVICES LIMITED

_— y
Fugro Development Centre, Tel : +852 2450 8233 ®
5 Lok Yi Street, Tai Lam, Fax  :+852 24506138 Materlal.ab
Tuen Mun, N.T, E-mail : matlab@fugro.com
Hong Kong. Website : www.fugro.com RER AT, R s |

Report No. : 183057CA195782(1) Page 1 of 1
CALIBRATION CERTIFICATE OF ANEMOMETER

Client Supplied Information

Client : Fugro Technical Services Ltd.
Project:  Calibration Services
Details of Unit Under Test, UUT

Description :  Anemometer
Manufacturer :  Benetech
Model No. . GM8186
Serial No. o N/A

EquipmentID.:  WS-08
Next Calibration Date : 17-Jun-2020

Laboratory Information

Details of Reference Equipment —

Description . Reference Anemometer

Equipment ID.:  R-101-4
Date of Calibration  :  18-Jun-2019 Ambient Temperature @ 22 °C
Calibration Location : Calibration Laboratory of FTS

Method Used : R-C-279

Calibration Results :

Reference Reading UUT Reading Error
(m/s) (m/s) (m/s)

2.05 1.0 -1.1

.08 3.1 -1.0

6.07 4.8 -1.3

8.03 8.7 -1.3

10.14 8.8 -1.3

Remark :

1. The equipment being used in this calibration is traceable to recognized National Standards.

Checked by A/i/lum Date: ¢ — € -20cq Certified by : KT fund) pate - 24 ~b 204

CA-R-297 (22/07/2009) Leung Kwok Tai (Assistant Manager)

** End of Report **

This report shall not be reproduced except in full with prior written approval from the Company.
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Report No. : 183057CA200894(3) Page 1 of 1
CALIBRATION CERTIFICATE OF ANEMOMETER

Client Supplied information

Client : Fugro Technical Services Ltd.

Project:  Calibration Services

Details of Unit Under Test, UUT
Description : Anemometer
Manufacturer :  Benetech
Model No. . GM816
Serial No. o N/A
EquipmentID.:  WS-08

Next Calibration Date :  14-Jun-2021

Laboratory Information

Details of Reference Equipment —

Description : Reference Anemometer

EquipmentID.: R-101-4
Date of Calibration  :  15-Jun-2020 Ambient Temperature : 22 °C
Calibration Location :  Calibration Laboratory of FTS

Method Used : R-C-279

Calibration Resuits :

Reference Reading UUT Reading Error
(m/s) (m/s) (m/s)
2.02 2.0 0.0
415 4.1 -0.1
6.27 6.0 -0.3
8.43 8.0 -0.4
10.75 10.1 -0.7

Remark :

1. The equipment being used in this calibration is traceable to recognized National Standards.

2. The reported readings in this calibration are an average from 10 trials.

Checked by . As/lizm Date: e -b-20le  Certified by : Ed \ZLWM’/ Date: 20 - b -Dov>y
CA-R-297 (22/07/2009) Leung Kwok Tai (/S(}ssistant Manager)

** End of Report **

The copyright of this report is owned by Fugro Technical Services Limited. This report shall not be reproduced except in full.
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