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EXECUTIVE SUMMARY

This is the Environmental Monitoring and Audit (EM&A) Monthly Report — January 2022
specific for Environmental Permit no. EP-364/2009/H, Further Environmental Permit nos.
FEP-07/364/2009/H. The EM&A report is prepared by the Environmental Team (ET)
employed under Contract No. HY/2019/18 — Wan Chai Development Phase Il and Central
Wanchai Bypass — Sampling, Field Measurement and Testing Works (Stage 4). This report
presents the environmental monitoring findings and information recorded during the period of
27 December 2021 to 26 January 2022.

The implementation of the Environmental Monitoring and Audit Programme for the Wan Chai
Development phase Il and Central-Wan Chai Bypass Project has been taken over by the Lam
Geotechnics Limited (LGL) under Contract HY/2019/18 — Wan Chai Development Phase I
and Central Wanchai Bypass — Sampling, Field Measurement and Testing Works (Stage 4)
from 11 December 2019 in continuation of the previous Environmental Team employed under
Contact HK/2011/07 — Wan Chai Development Phase Il and Central Wanchai Bypass —
Sampling, Field Measurement and Testing Works (Stage 2) and Contract HK/2015/01 — Wan
Chai Development Phase Il and Central Wanchai Bypass — Sampling, Field Measurement
and Testing Works (Stage 3).

In the reporting period, the principal work activities of individual contracts are included as
follows:

Contract no. HY/2009/19 - Central - Wanchai Bypass Tunnel (North Point Section) and Island
Eastern Corridor Link under FEP-07/364/2009/H

« Moadification work of noise enclosure

e Open area hard paving.

o« D12 & Open Area fire main laying works.

« D9 to D12 and P22 to P25 drainage works.

o Resurfacing activities at IEC Eastbound

e Marine pile cap repairing works

o Remedial work at bridge F Soffit between pier 36-43

3 EP-364/2009/H
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Noise Monitoring

Noise monitoring during daytime was conducted at M4b - Victoria Centre; M5b - City Garden
and M6 - HK Baptist Church Henrietta Secondary School on weekly basis in the reporting
period.

With respect to the shift in major construction site portions at Wan Chai North, the noise
monitoring station M1a — Harbour Road Sports Centre was finely adjusted from East of
Harbour Road Sports Centre to West of Harbour Road Sports Centre on 21 June 2016.

With respect to the demolition of Ex-Harbour Road Sports Centre, the respective noise
monitoring station M1a — Harbour Road Sports Centre were finely adjusted on 16 and 25 May
2017 and thereafter to the Footbridge for Harbour Road Sports for noise monitoring.

With respect to the demolition of the temporary Footbridge for Harbour Road Sports Centre,
the monitoring station M1a - Footbridge at EX-Wanchai Harbour Road Sports Centre was
relocated as M1b — Rooftop of Wan Chai Ferry Pier on 2 November 2020.

With respect to the non-CWB Project building construction at Oil Street, the real-time noise
monitoring station RTN2a- Hong Kong Electric Centre was finely adjusted from Northeast
Side to Northwestern side at Roof Top location on 03 March 2017.

Noise monitoring at M7e - International Finance Centre (Eastern End of Podium), M7w -
International Finance Centre (Western End of Podium) and M8 - City Hall were temporarily
suspended on 16 June 2020 with respect to work completion confirmed by CWB RSS since
16 June 2020.

Noise monitoring at M1b - Rooftop of Wan Chai Ferry Pier was temporarily suspended on 23
December 2020 with respect to work completion confirmed by WDII RSS.

As confirmed with CWB RSS, major construction activities of HY/2011/08 under FEP-
11/364/2009/E have been completed, only minor defects rectification works remains while no
PME will be used for the remaining minor defects rectification works. As such, the noise
monitoring station M4b, real-time noise monitoring stations RTN1, RTN2a and RTN4 were no
longer associated with Contract HY/2011/08 from 9 February 2021 onward.

As confirmed with CWB RSS, major construction activities of HY/2009/15 under FEP-
06/364/2009/A and HY/2010/08 under FEP-10/364/2009/B have been completed, only minor
defects rectification works remains while no PME will be used for the remaining minor defects
rectification works. As such, the noise monitoring stations M2b — Noon-day gun area and
M3a — Tung Lo Wan Fire Station have been temporarily suspended from 22 March 2021
onward.

As confirmed with CWB RSS, the major construction works of HY/2009/19 at Rumsey Street
Flyover and Planter under FEP-07/364/2009/H have been completed and no PME will be
used for the remaining minor defects rectification works. As such, the noise monitoring station
M7a — Harbour Building has been temporarily suspended from 24 May 2021 onward.

No action or limit level exceedance was recorded in the reporting period.

24-hour real time noise monitoring was conducted at RTN1 - FEHD Hong Kong Transport
Section Whitfield Depot. Limit level exceedance was recorded at RTN1 - FEHD Hong Kong
Transport Section Whitfield Depot on 21 January 2022. After investigation, no construction
activities was conducted under Contractor HY/2009/19 around the monitoring station on 21
January 2022. As such, the exceedance was considered as non-Project related.

4 EP-364/2009/H
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24-hour real time noise monitoring was conducted at RTN2a - Hong Kong Electric Centre. No
action or limit level exceedance was recorded at in the reporting period.

24-hour real time noise monitoring was conducted at RTN3 - Yu Lee Mo Fan Memorial
School. Limit level exceedance was recorded at RTN3 - Yu Lee Mo Fan Memorial School on
21 January 2022. After investigation, no construction activities was conducted under
Contractor HY/2009/19 around the monitoring station on 21 January 2022. As such, the
exceedance was considered as non-Project related.

24-hour real time noise monitoring was conducted at RTN4 — Causeway Bay Community
Centre. No action or limit level exceedance was recorded at in the reporting period.

Air Quality Monitoring

1-hour and 24-hour Total Suspended Particulates (TSP) monitoring were conducted at
CMA2a - Causeway Bay Community Center on every six days basis.

With respect to the proposed demolition of eastern podium of Oil Street Site Office, the
respective air quality monitoring station CMA1b — Qil Street Site Office was finely adjusted
from East podium of the Qil Street Site Office to the West podium of the Oil Street Site Office
on 21 December 2016.

With respect to the proposed demolition of the QOil Street Site Office, the respective air quality
monitoring station CMA1b — Harbour Grand Hotel Boundary Wall was finely adjusted from the
Oil Street Site Office to Harbor Grand Hotel Boundary Wall from 05 June 2017 onwards.

With respect to work completion confirmed by CWB RSS, air quality monitoring at MA1e -
International Finance Centre (Eastern End of Podium) and MA1w - International Finance
Centre (Western End of Podium) were temporarily suspended from 16 June 2020 onwards
and CMAS5D - Pedestrian Plaza was temporarily suspended from 20 July 2020 onwards.

With respect to work completion confirmed by WDII RSS, air quality monitoring at CMA4a —
Society for the Prevention of Cruelty to Animals was temporarily suspended and CMA3a-
CWB PRE Site Office Area would no longer associated with Contract HK/2009/02 from 23
December 2020 onwards.

As confirmed with CWB RSS, major construction activities of HY/2011/08 under FEP-
11/364/2009/E have been completed, only minor defects rectification works remains while no
PME will be used for the remaining minor defects rectification works. As such, the air quality
monitoring stations CMA1b - Harbour Grand Hotel Boundary Wall and CMA2a - Causeway
Bay Community Centre were no longer associated with Contract HY/2011/08 from 9 February
2021 onward.

As demolition of concrete slab work will be conducted at CMA1b - Harbour Grand Hotel
Boundary Wall and there is no other appropriate locations for installation of sampler, air
quality monitoring station CMA1b - Harbour Grand Hotel Boundary Wall will be represented
by CMA2a-Causeway Bay Community Centre from 12 March 2021 onward due to short
separation distance between two stations.

As confirmed with CWB RSS, major construction activities of HY/2009/15 under FEP-
06/364/2009/A and HY/2010/08 under FEP-10/364/2009/B have been completed, only minor
defects rectification works remains while no PME will be used for the remaining minor defects

5 EP-364/2009/H
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rectification works. As such, the air quality monitoring station CMA3a — CWB PRE site office
has been temporarily suspended from 22 March 2021 onward.

As confirmed with CWB RSS, the major construction works of HY/2009/19 at Rumsey Street
Flyover and Planter under FEP-07/364/2009/H have been completed and no PME will be
used for the remaining minor defects rectification works. As such, the air quality monitoring
station MA1b — Harbour Building has been temporarily suspended from 24 May 2021 onward.

No action or limit level exceedance was recorded in the reporting period.

Complaints, Notifications of Summons and Successful Prosecutions

An ICC complaint was referred to the ET on 4 January 2022 (CASE Ref: CASE#3-
6963952612). The complainant reported that construction works carried out at IECL
Eastbound during night-time at around 11:00PM had caused noise nuisance to the nearby
residents.

The ET confirmed with the Resident Site Staff that:

1. Road resurfacing works on IECL Eastbound was carried out by Contract HY/2009/19 from
30 December 2021 22:00 to 31 December 2021 06:00.

2. Only one group of PMEs in Group E or F under CNP GW-RS0637-21 was operated at one
time. CNPs GW-RS0361-21, GW-RS0469-21, GW-RS0553-21 and GW-RS0628-21 were not
used.

3. Noise control measures were implemented during the construction periods including
operation of portable generator and hand-held breaker inside acoustic enclosure. Adoption of
noise control measures under condition 3.d.8 of GW-RS0637-21 for the use of road miller
(CNP184).

4. CNP GW-RS0637-21 was granted for the abovementioned works and notifications to EPD
and nearby residents were made.

The complaint was considered as related to the road resurfacing works on IECL Eastbound.
Despite the RSS advised that noise control measures including operation of portable
generator and hand-held breaker inside acoustic enclosure and adoption of noise control
measures for the use of road miller (CNP184) in accordance with condition 3.d.8 of GW-
RS0637-21, the Contractor of HY/2009/19 is recommended to adopt additional noise
mitigation measure for road works at night time hours around the concerned location.

In response to the public concern, the Contractor of HY/2009/19 should implement the
following additional measure including erection of temporary noise barriers to reduce the line-
of-sight noise transmission to nearby NSRs. The Contractor was recommended to complete
the noisy work as soon as possible in order to minimize disturbance to nearby sensitive
receivers. The Contractor was reminded to upkeep the site control system for construction
works carried out during restricted hours and night time for Construction Noise Permit
compliance and maintain regular maintenance of the plant and equipment deployed to avoid
potential nuisance to the nearby public.

6 EP-364/2009/H
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An ICC complaint was referred to the ET on 06 January 2022 (CASE Ref: CASE#3-
7051781753). The complainant reported that construction works carried out at IECL near
Provident Centre during night-time from 2200 to 2400 had caused noise nuisance to the
nearby residents.

The ET confirmed with the Resident Site Staff that:

1. Road resurfacing works on IECL Eastbound was carried out by Contract HY/2009/19 from
4 January 2022 22:00 to 5 January 2022 06:00.

2. Only one group of PMEs in Group E or F under CNP GW-RS0637-21 was operated at one
time. CNPs GW-RS0361-21, GW-RS0469-21, GW-RS0553-21 and GW-RS0628-21 were not
used.

3. Noise control measures were implemented during the construction periods including
operation of portable generator and hand-held breaker inside acoustic enclosure. Adoption of
noise control measures under condition 3.d.8 of GW-RS0637-21 for the use of road miller
(CNP184).

4. CNP GW-RS0637-21 was granted for the abovementioned works and notifications to EPD
and nearby residents were made.

The complaint was considered as related to the road resurfacing works on IECL near
Provident Centre. Despite the RSS advised that noise control measures including operation
of portable generator and hand-held breaker inside acoustic enclosure and adoption of noise
control measures for the use of road miller (CNP184) in accordance with condition 3.d.8 of
GW-RS0637-21, the Contractor of HY/2009/19 is recommended to adopt additional noise
mitigation measure for road works at night time hours around the concerned location.

In response to the public concern, the Contractor of HY/2009/19 should implement the
following additional measure including erection of temporary noise barriers to reduce the line-
of-sight noise transmission to nearby NSRs. The Contractor was recommended to complete
the noisy work as soon as possible in order to minimize disturbance to nearby sensitive
receivers. The Contractor was reminded to upkeep the site control system for construction
works carried out during restricted hours and night time for Construction Noise Permit
compliance and maintain regular maintenance of the plant and equipment deployed to avoid
potential nuisance to the nearby public.

A public complaint made to EPD was referred to the ET via email on 17 January 2022
concerning the intermittent loud construction noise generated from the Island Eastern
Corridor during 00:00 to 01:30 hrs starting from Jan 2022 has caused great nuisance to the
nearby residents.

The ET confirmed with the Resident Site Staff that:

7 EP-364/2009/H
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1. The construction activities undertaken by HY/2009/19 from 2 January 2022 22:00 to 16
January 2022 06:00 were road resurfacing works at IECL Eastbound.

2. PMEs in Group E/Group F were operated. Only one group of PMEs were operating at one
time. CNPs GW-RS0361-21, GW-RS0469-21, GW-RS0553-21 and GW-RS0628-21 were not
used when using GW-RS0637-21 (from 2 January 2022 to 15 January 2022). CNPs GW-
RS0628-21 and GW-RS0007-22 were not used when using GW-RS0006-22 (on 16 January
2022).

3. Portable generator and hand-held breaker were operated inside acoustic enclosure.

4. The road miller (CNP184) adopted the noise control measures under condition 3.d.8 of
GW-RS0637-21 and condition 3.d.14 of GW-RS0006-22.

5. CNPs GW-RS0637-21 (from 2 January 2022 to 15 January 2022) and GW-RS0006-22 (on
16 January 2022) were granted for the abovementioned works and notifications to EPD and
nearby residents were made.

The complaint was considered as related to noise nuisance from road resurfacing works at
IECL Eastbound in restricted hours. Such works had been granted with CNPs nos. GW-
RS0637-21 (from 2 January 2022 to 15 January 2022) and GW-RS0006-22 (on 16 January
2022). The checked restricted works were operated as per the conditions stated in CNPs.
Noise control measures including operation of portable generator and hand-held breaker
inside acoustic enclosure and adoption of noise control measures for the use of road miller
(CNP184) in accordance with condition 3.d.8 of GW-RS0637-21 and condition 3.d.14 of GW-
RS0006-22 were in place.

Despite such night works were granted with Construction Noise Permits, the Contractor of
HY/2009/19 was reminded to maintain the site control system for construction works carried
out during restricted hours to ensure the PMEs and the noise mitigation measures deployed
are in compliance with relevant Construction Noise Permit. The Contractor of HY/2009/19
was also reminded to maintain regular maintenance of the PMEs deployed to avoid potential
nuisance to the nearby public.

An ICC complaint was referred to the ET on 19 January 2022 (CASE Ref: CASE#3-
7071544935). The complainant reported that construction works carried out at IECL
Eastbound close to Harbour Heights during night-time at around 0100hrs had caused noise
nuisance to the nearby residents.

The ET confirmed with the Resident Site Staff that:

1. Road resurfacing works on IECL Eastbound was carried out by Contract HY/2009/19 from
16 January 2022 22:00 to 17 January 2022 06:00.

2. Only one group of PMEs in Group E or F was operated at one time. CNPs GW-RS0628-21
and GW-RS0007-22 were not used when using GW-RS0006-22.

8 EP-364/2009/H
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3. Noise control measures were implemented during the construction periods including
operation of portable generator and hand-held breaker inside acoustic enclosure. Adoption of
noise control measures under condition 3.d.14 of GW-RS0006-22 for the use of road miller
(CNP184).

4. CNP GW-RS0006-22 was granted for the abovementioned works and notifications to EPD
and nearby residents were made.

The complaint was considered as related to the road resurfacing works on IECL Eastbound
close to Harbour Heights. Despite the RSS advised that noise control measures including
operation of portable generator and hand-held breaker inside acoustic enclosure and
adoption of noise control measures for the use of road miller (CNP184) in accordance with
condition 3.d.14 of GW-RS0006-22, the Contractor of HY/2009/19 is recommended to adopt
additional noise mitigation measure for road works at night time hours around the concerned
location.

In response to the public concern, the Contractor of HY/2009/19 should implement the
following additional measure including erection of temporary noise barriers to reduce the line-
of-sight noise transmission to nearby NSRs. The Contractor was recommended to complete
the noisy work as soon as possible in order to minimize disturbance to nearby sensitive
receivers. The Contractor was reminded to upkeep the site control system for construction
works carried out during restricted hours and night time for Construction Noise Permit
compliance and maintain regular maintenance of the plant and equipment deployed to avoid
potential nuisance to the nearby public.

Site Inspections and Audit

The Environmental Team (ET) conducted weekly site inspections for Contract no. HY/2009/19
in this reporting period.

Construction of bored pile E3B under HY/2009/17 was confirmed completed and the
respective work area under FEP-03/364/2009 was handover and inspected under
HY/2009/19 from 19 Dec 2012 onwards.

Construction works under HK/2010/06 was confirmed completed and the respective work
area under FEP-08/364/2009/A was handover and inspected under HK/2012/08 from 22 Sep
2014 onwards.

As confirmed with CWB RSS, the construction works under Contract HY/2009/15 was
completed from 27 October 2017 onwards. The respective weekly site audit inspection for
HY/2009/15 was therefore suspended from 27 October 2017 onwards.

The Contractors rectified major observations and recommendations made during the audit
sessions. No non-conformance was identified during the site inspections.

9 EP-364/2009/H
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As confirmed with CWB RSS, the construction works under Contract HY/2009/18 was
completed from 25 April 2018 onward. The respective weekly site audit inspection for
HY/2009/18 was therefore temporary suspended from 27 April 2018 onwards.

As confirmed with WDII RSS and with respect to the joint inspection conducted with IEC on
25 May 2018, RSS, ET and IEC share the view that there is no adverse environmental impact
of remaining works under Contract HK/2009/01 and the respective environmental site
inspection was temporary suspended from 26 May 2018 onwards.

As confirmed by CWB RSS, the seabed reinstatement works was resumed under Contract
HY/2009/15 at EX-PCWA area on 26 June 2019 and the respective weekly site audit
inspection for HY/2009/15 was resume from 26 June 2019 onwards and report under FEP-
04/356/2009 in EP-356/2009 Monthly EM&A Report.

As confirmed by CWB RSS, the seabed reinstatement works was resumed under Contract
HY/2010/08 at CBTS area on 7 August 2019 and the respective environmental monitoring for
HY/2010/08 was resume from 7 August 2019 onwards and report under FEP-07/356/2009 in
EP-356/2009 Monthly EM&A Report.

As WDII RSS confirmation of construction works completion on 21 October 2019 and agreed
with IEC on 1 November 2019, the weekly environmental site inspection for Contract no.
HK/2012/08 under EP-364/2009/G was suspended from 1 November 2019 onward.

As confirmed with CWB RSS, major construction works and landscape works associated with
WYVB and nearby roads under HY/2011/08 are completed and only minor defects rectification
works within WVB and tunnel area remain, in view of the defects rectification works are minor
and are carried out in indoor area, the weekly environmental site inspection for Contract no.
HY/2011/08 under EP-364/2009/H was temporarily suspended from 20 July 2020 until the
resumption of remaining construction works.

As confirmed with WDII RSS, there is no more remaining works for HK/2009/02 under EP-
364/2009 on 22 December 2020 and agreed with IEC on 23 December 2020, the weekly
environmental site inspection for Contract no. for HK/2009/02 under EP-364/2009/H was
suspended from 23 December 2020 onward. FEP-01/364/2009 was surrendered by the
Contractor on 27 Jul 2021.

As confirmed with CWB RSS, major construction activities of HY/2011/08 under FEP-
11/364/2009/E have been completed, only minor defects rectification works remains while no
PME will be used for the remaining minor defects rectification works. As such, the weekly
environmental site inspection for Contract no. HY/2011/08 has been temporarily suspended
from 20 July 2020 onward.

As confirmed with CWB RSS, major construction activities of HY/2009/15 under FEP-
06/364/2009/A and HY/2010/08 under FEP-10/364/2009/B have been completed, only minor
defects rectification works remains while no PME will be used for the remaining minor defects
rectification works. As such, the weekly environmental site inspection for Contract no.
HY/2009/15 and HY/2010/08 have been temporarily suspended from 22 March 2021 onward.

Future Key Issues

10 EP-364/2009/H
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xlvii. In the coming reporting period, the principal work activities of individual contracts are
anticipated as follows:

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

o Modification work of noise enclosure

¢« Open area hard paving.

« D12 & Open Area fire main laying works.

« D9to D12 and P22 to P25 drainage works.

« Resurfacing activities at IEC Eastbound

« Remedial work at bridge F Soffit between pier 36-43

1 EP-364/2009/H
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1

11

1.1.1.

1.2

INTRODUCTION

Scope of the Report

Lam Geotechnics Limited (LGL) has been appointed to work as the Environmental Team (ET)
under Environmental Permit no. EP-364/2009/H and Further Environmental permit nos. FEP-
07/364/2009/H to implement the Environmental Monitoring and Audit (EM&A) programme as
stipulated in the EM&A Manual of the approved Environmental Impact Assessment (EIA)
Report for Wan Chai Development phase Il and Central-Wan Chai Bypass (Register No.:
AEIAR-125/2008) and in the EM&A Manual of the approved EIA Report for Central-Wan Chai
Bypass and Island Eastern Corridor Link (Register No. AEIAR-041/2001).

This report presents the environmental monitoring and auditing work carried out in
accordance to the Section 10.3 of EM&A Manual and “Environmental Monitoring and Audit
Requirements” under Particular Specification Section 27.

This report documents the finding of EM&A works for Environmental Permit (EP) no. EP-
364/2009/H, Further Environmental Permit (FEP) nos. FEP-07/364/2009/H during the period
27 December 2021 to 26 January 2022.

Structure of the Report

Section 1 Introduction — details the scope and structure of the report.

Section 2 Project Background — summarizes background and scope of the project, site
description, project organization and contact details of key personnel during
the reporting period.

Section 3 Status of Regulatory Compliance — summarizes the status of valid
Environmental Permits / Licenses during the reporting period.

Section 4 Monitoring Requirements — summarizes all monitoring parameters,
monitoring methodology and equipment, monitoring locations, monitoring
frequency, criteria and respective event and action plan and monitoring
programmes.

Section 5 Monitoring Results — summarizes the monitoring results obtained in the
reporting period.

Section 6 Compliance Audit — summarizes the auditing of monitoring results, all
exceedances environmental parameters.

Section 7 Cumulative Construction Impact due to the Concurrent Projects -
summarizes the relevant cumulative construction impact due to the concurrent
activities of the concurrent Projects.

Section 8 Environmental Site Audit — summarizes the findings of weekly site

12 EP-364/2009/H
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Section 9

Section 10

inspections undertaken within the reporting period, with a review of any
relevant follow-up actions within the reporting period.

Complaints, Notification of summons and Prosecution — summarizes the
cumulative statistics on complaints, notification of summons and prosecution

Conclusion

13 EP-364/2009/H
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2

2.1

21.1.

2.1.2.

2.2

2.21.

2.2.2.

PROJECT BACKGROUND

Background

“Wan Chai Development phase Il and Central-Wan Chai Bypass” and “Central-Wan Chai
Bypass and Island Eastern Corridor Link” (hereafter called “the Project”) are Designated
Project (DP) under the Environmental Impact Assessment Ordinance (Cap. 499) (EIAO). The
Environmental Impact Assessment (EIA) Reports for Central-Wan Chai Bypass and Island
Eastern Corridor Link (Register No. AEIAR-041/2001) and Wan Chai Development phase Il
and Central-Wan Chai Bypass (Register No.: AEIAR-125/2008) have been approved on 31
August 2001 and 11 December 2008 respectively.

The key purpose of Wan Chai Development Phase Il (WDII) is to provide land at Wan Chai
North and North Point for construction of the Central-Wan Chai Bypass and Island Eastern
Corridor Link (CWB). Land formed under the project will be developed as a world-class
waterfront promenade joining that at the new Central waterfront for public enjoyment.

There is a compelling and present need for the CWB to provide relief to the very congested
east-west Connaught Road Central/Harcourt Road / Gloucester Road Corridor (the Corridor)
which is currently operating beyond its capacity. The CWB will provide relief to the existing
congestion along the Corridor and cater for the anticipated growth of traffic on Hong Kong
Island. Without the CWB and its access roads, there will not be sufficient capacity to serve the
heavy traffic demands at both strategic and local levels.

Scope of the Project and Site Description

Design and Construction of Central — Wan Chai Bypass and Island Eastern Corridor Link
under the Project involves the construction and operation of a trunk road and its road tunnel
more than 800m in length between portals that is shown at Figure 2.1.

The study area encompasses existing developments from Central to North Point. The scope
of the Central-Wanchai Bypass (CWB) and Island Eastern Corridor Link (IECL) includes:

e A dual three-lane trunk road, approximately 4.5 km in length, and tunnel
approximately 3.7 km in length defined from the connection with the existing Rumsey
Street Flyover in Central, through to a connection with the existing Island Eastern
Corridor to the east of the Causeway Bay Typhoon Shelter (CBTS);

« The Central Interchange near the Rumsey Street Flyover to provide road connections
to the Central area;

« Tunnel control buildings and ventilation buildings;

« Slip roads to connect the CWB to the local road system in the Wan Chai North and
Causeway Bay area;

« Associated road lighting, road signing, traffic control and surveillance system; and

« Other associated works.

14 EP-364/2009/H


../Attachment/Fig2.1_Project%20Layout.pdf

lam

Contract No. HY/2019/18
Wan Chai Development Phase Il and Central Wanchai Bypass
- Sampling, Field Measurement and Testing Works (Stage 4)

Lam Geotechnics Limited Monthly EM&A Report (January 2022)

2.2.3. The project also contains various Schedule 2 DPs that, under the EIAO, require
Environmental Permits (EPs) to be granted by the DEP before they may be either constructed
or operated. Table 2.1 summarises the five individual DPs under this Project. Figure 2.1
shows the locations of these Schedule 2 DPs.
Table 2.1 Schedule 2 Designated Projects under this Project
Item Designated Project EIAO Reference Reason for inclusion
DP1 Central-Wanchai Bypass Schedule 2, Part |, A.1 Trunk road and road tunnel
(CWB) including its road and A.7 more than 800 m in length
tunnel and slip roads
DP2 Road P2 and other roads Schedule 2, Part I, A.1 Primary / district distributor
which are classified as roads
primary/district distributor
roads
DP3 Reclamation works including Schedule 2, Part |, C.1 Reclamation more than 5 ha
associated dredging works and C.12 in size and a dredging
operation less than 100 m
from a seawater intake point
DP5 Wan Chai East Sewage Schedule 2, Part |, F.5 Submarine sewage pipelines
Outfall and F.6 with a total diameter more
than 1,200 mm and include a
submarine sewage outfall
DP6 Dredging for the Cross- Schedule 2, Part I, C.12 A dredging operation less
harbour Water Mains from than 100 m from a seawater
Wan Chai to Tsim Sha Tsui intake point
2.3 Division of the Project Responsibility
2.3.1. Due to the multi-contract nature of the Project, there are a number of contracts sub-dividing
the whole works area into different work areas to be commenced. Contractors of individual
contracts will be required by the EP holder to apply Further Environmental Permits such that
the impact monitoring stations are sub-divided accordingly to facilitate the implementation of
EM&A programme and to streamline the EMG&A reporting for individual FEP holders
correspondingly.
2.3.2. The details of individual contracts are summarized in Table2.2.

Table 2.2 Details of Individual Contracts under the Project

Contract No. Contract Title Associated Construction
DP(s) Commencement Date

HY/2009/17 Central —Wan Chai Bypass (CWB) at DP1 5 October 2010
FEHD Whitfield Depot — Advanced (Completed)
piling works.

HY/2009/18 Central — Wan Chai Bypass (CWB) - | DP1 21 April 2011
Central Interchange (Completed)

04/HY/2006 Reconstruction of Bus Terminus near | DP1 September 2010
Man Yiu Street and Man Kwong (Completed)
Street

HK/2009/01 Wan Chai Development Phase Il — DP1, DP2 25 August 2011
Central — Wan Chai Bypass at Hong
Kong Convention and Exhibition (Completed)
Centre — Tunnel Works

15 EP-364/2009/H
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Contract No. Contract Title Associated Construction
DP(s) Commencement Date

HK/2009/02 Wan Chai Development Phase Il — DP1 26 April 2011

Central — Wan Chai Bypass at Wan

Chai East(CWB Tunnel) (Completed)
HY/2009/15 Central-Wanchai Bypass — Tunnel DP1,DP3 13 July 2011

(Cau_seway Bay Typhoon Shelter (Completed)

Section)
HY/2009/19 Central — Wanchai Bypass Tunnel DP1 24 March 2011

(North Point Section) and Island
Eastern Corridor Link

HK/2010/06 Wan Chai Development Phase II- DP3 22 March 2011
Central-Wan Chai Bypass over MTR

Tsuen Wan Line (Completed)
HK/2012/08 Wan Chai Development Phase II- DP1,DP2, 10 March 2014

Central-Wan Chai Bypass at Wan DP3

Chai West (Completed)
HY/2010/08 Central- Wanchai Bypass Tunnel — DP1, DP2, 21 March 2013

Tunnel (Slip Road 8) DP3 (Completed)
HY/2011/08 Central - Wan Chai Bypass (CWB) — DP1 8 October 2014

Tunnel Buildings, Systems and (Completed)

Fittings, and Works Associated with
Tunnel Commissioning

2.4 Project Organization and Contact Personnel

2.4.1. Civil Engineering and Development Department and Highways Department are the overall
project controllers for the Wan Chai Development Phase Il and Central-Wan Chai Bypass
respectively. For the construction phase of the Project, Project Engineer, Contractor(s),
Environmental Team and Independent Environmental Checker are appointed to manage and
control environmental issues.

2.4.2. The proposed project organization and lines of communication with respect to environmental
protection works are shown in Figure 2.2. Key personnel and contact particulars are
summarized in Table 2.3:

Table 2.3 Contact Details of Key Personnel

Party Role Post Name Contact Contact
No. Fax
AECOM Engineer’s Senior Resident | Mr. S.K. Lo 35199033 | 2587 1877
Representative | Engineer
for WDII
Engineer’s Chief Resident Ms. Lydia Lee 3762 2760 | 2142 5577
Representative | Engineer
for CWB
Chun Wo - Contractor Project Manager | Mr. William Leung 3758 8879 | 3757 8901
CRGL - under Contract i —
MBEC _Joint no. HY/2009/19 Site Agent Mr. William Luk 3758 6868
Venture Deputy Site Mr. Andrew Cheng | 9161 9446
Agent
Environmental Mr. Kenneth Chan 6387 3939
Officer
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Party Role Post Name Contact Contact
No. Fax
Construction Mr. Wingo Wong 9300 2625
Manager
(Marine)
Construction Mr. Jerry Siu 9493 3664
Manager (Noise
Barrier)
Construction Mr. Yung Kwok 9834 1010
Manager (Land) | Wah
Ramboll Independent Independent Mr. David Yeung 3465 2888 | 3465 2899
Hong Kong Environmental Environmental
Limited Checker (IEC) Checker (IEC)
Lam Environmental Environmental Mr. Raymond Dai 2882 3939 | 2882 3331
Geotechnics | Team (ET) Team Leader
Limited (ETL)

17

EP-364/2009/H



lam

Contract No. HY/2019/18

Wan Chai Development Phase Il and Central Wanchai Bypass

. o - Sampling, Field Measurement and Testing Works (Stage 4)

Lam Geotechnics Limited Monthly EM&A Report (January 2022)

2.4.3.

24.4.

In this reporting period, the principal work activities of individual contracts are included as

follows:

Contract no. HY/2009/19 - Central - Wanchai Bypass Tunnel (North Point Section) and Island

Eastern Corridor Link under FEP-07/364/2009/H

Modification work of noise enclosure

Open area hard paving.

D12 & Open Area fire main laying works.

D9 to D12 and P22 to P25 drainage works.
Resurfacing activities at IEC Eastbound

Marine pile cap repairing works

Remedial work at bridge F Soffit between pier 36-43

In coming reporting period, the principal work activities of individual contracts are anticipated

as follows:

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and

Island Eastern Corridor Link under FEP-07/364/2009/H

Modification work of noise enclosure

Open area hard paving.

D12 & Open Area fire main laying works.

D9 to D12 and P22 to P25 drainage works.
Resurfacing activities at IEC Eastbound

Remedial work at bridge F Soffit between pier 36-43
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3 STATUS OF REGULATORY COMPLIANCE

3.1 Status of Environmental Licensing and Permitting under the Project

3.1.1. A summary of the current status on licences and/or permits on environmental protection
pertinent to the Project is shown in Table 3.1.

Table 3.1 Summary of the current status on licences and/or permits on environmental
protection pertinent to the Project

Permits and/or Licenses Reference No. Issued Date Status
Environmental Permit EP-356/2009 30 Jul 2009 Valid
Further Environmental Pemit FEP-01/356/2009 18 Feb 2010 Surrendered
Further Environmental Pemit FEP-02/356/2009 24 Mar 2010 Surrendered
Further Environmental Permit FEP-03/356/2009 24 Mar 2010 Surrendered
Further Environmental Pemit FEP-04/356/2009 22 Nov 2010 Surrendered
Further Environmental Pemit FEP-05/356/2009 24 Mar 2011 Surrendered
Further Environmental Pemmit FEP-06/356/2009 5 Mar 2013 Surrendered
Further Environmental Permit FEP-07/356/2009 26 July 2013 Surrendered
Further Environmental Permit FEP-08/356/2009 1 Aug 2016 Surrendered
Environmental Permit EP-364/2009/H 22 Apr 2020 Valid
Further Environmental Pemit FEP-01/364/2009 24 Mar 2010 Surrendered
Further Environmental Permit FEP-02/364/2009 21 Apr 2010 Surrendered
Further Environmental Permit FEP-03/364/2009 12 Jul 2010 Surrendered
Further Environmental Permit FEP-04/364/2009/A | 14 Oct 2010 Surrendered
Further Environmental Pemit FEP-05/364/2009/A | 15 Nov 2010 Surrendered
Further Environmental Pemit FEP-06/364/2009/A | 22 Nov 2010 Surrendered
Further Environmental Permit FEP-07/364/2009/H | 22 Apr 2020 Valid
Further Environmental Permit FEP-08/364/2009/A | 15 Jun 2012 Surrendered
Further Environmental Pemit FEP-09/364/2009/B | 5 Mar 2013 Surrendered
Further Environmental Permit FEP-10/364/2009/B | 26 July 2013 Surrendered
Further Environmental Pemmit FEP-11/364/2009/E | 22 Dec 2016 Surrendered
Further Environmental Permit FEP-12/364/2009/D | 01 Aug 2016 Surrendered
Environmental Permit EP-376/2009 13 Nov 2009 Valid
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Permits and/or Licenses Reference No. Issued Date Status
Further Environmental Pemit FEP-01/376/2009 31 Mar 2015 Surrendered
Further Environmental Permit FEP-02/376/2009 1 Aug 2016 Surrendered

3.1.2.

3.1.4.

3.1.5.

3.1.6.

3.1.7.

Due to the multi-contract nature of the Project, the status of permits and/or licences under the
individual contract(s) are presented as below:

Contract no. HY/2009/17 — Central — Wan Chai Bypass (CWB) at FEHD Whitfield Depot —
Advanced piling works under FEP-03/364/2009

The construction works was completed and the FEP-03/364/2009 was surrendered by the
Contractor on 28 March 2013.

Contract no. 04/HY/2006 — Reconstruction of Bus Terminus near Man Yiu Street and Man
Kwong Street under FEP-04/364/2009/A

The construction works was completed, and the FEP-04/HY/2006 was surrendered by the
Contractor on 11 February 2011.

Contract no. HK/2010/06 - Wan Chai Development Phase Il - Central - Wan Chai Bypass
over MTR Tsuen Wan Line under FEP-08/364/2009/A

The construction works was completed, and the FEP-08/364/2009/A was surrendered by the
Contractor on 3 October 2014.

Contract no. HK/2009/01 — Wan Chai Development Phase Il — Central — Wan Chai Bypass at
Hong Kong Convention and Exhibition Centre — Tunnel Works under FEP-02/364/2009

As confirmed with WDII RSS and with respect to the joint inspection conducted with IEC on
25 May 2018, RSS, ET and IEC share the view that there is no adverse environmental impact
of remaining works under Contract HK/2009/01 and the respective environmental site
inspection and associated monitoring station were temporary suspended from 26 May 2018
onwards. FEP-02/364/2009 was surrendered by the Contractor on 3 September 2018.

Contract no. HY/2011/08 — Central - Wan Chai Bypass - Tunnel Buildings, Systems and
Fittings, and Works Associated with Tunnel Commissioning under FEP-11/364/2009/E

As confirmed with CWB RSS, major construction activities of HY/2011/08 under FEP-
11/364/2009/E have been completed, only minor defects rectification works remains while no
PME will be used for the remaining minor defects rectification works. As such, the weekly
environmental site inspection and associated monitoring station for Contract no. HY/2011/08
has been temporarily suspended from 20 July 2020 onward. FEP-11/364/2009/E was
surrendered by the Contractor on 27 January 2021.
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Contract no. HY/2009/15 — Central-Wanchai Bypass — Tunnel (Causeway Bay Typhoon
Shelter Section) under FEP-06/364/2009/A

3.1.8. The Construction works under HY/2009/15 was confirm completed by the RSS from 27
October 2017 onwards. The weekly site audit inspection and environmental monitoring station
were temporary suspended and no longer associated with HY/2009/15 from 27 October 2017
onwards. FEP-06/364/2009/A was surrendered by the Contractor on 07June 2021.
Contract no. HY/2010/08 —Central — Wanchai Bypass Tunnel — Tunnel (Slip Road 8) under
FEP-10/364/2009/B
3.1.9. The construction works was completed and the FEP-10/364/2009/B was surrendered by the
Contractor on 07 June 2021.
Contract no. HK/2009/02 — Wan Chai Development Phase Il — Central — Wan Chai Bypass at
Wan Chai East (CWB Tunnel) under FEP-01/364/2009
3.1.10. As confirmed with WDII RSS, there is no more remaining works for HK/2009/02 under EP-
364/2009 on 22 December 2020 and agreed with IEC on 23 December 2020. FEP-
01/364/2009 was surrendered by the Contractor on 27 Jul 2021.
Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H
3.1.11. The current status on licences and/or permits on environmental protection pertinent and
submission under FEP-07/364/2009/H for contract no. HY/2009/19 are shown in Table 3.10
and Table 3.11.
Table 3.10 Cumulative Summary of Valid Licences and Permits under Contract no.
HY/2009/19
Permits and/or Reference No. Issued Date Valid Period/ Status
Licences Expiry Date
E:?:wﬁr Envionmental | £ep_7/364/2009/H | 22 Apr 2020 N/A Valid

Notification of Works

Producer

Under APCO 326160 24 Jan 2011 N/A Valid
Notification of Works

(further proposed 415587 11 Apr 2017 N/A Valid
change to the

particulars) Under APCO

Registration as a Waste 7012306 10 Feb 2011 N/A Valid

Registration as
Chemical Waste 01 24 Mar 2011 N/A Valid
Producer

5213-151-C3654-

Application for Vessel

7013285 21 Jul 2011 N/A Valid
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Permits and/or Reference No. Issued Date Valid Period/ Status
Licences Expiry Date
Disposal
14 Jul 2021 to 13 | Expired on 13 Jan
GW-RS0492-21 30 Jun 2021 Jan 2022 2022
20 Jul 2021 to 31 Expired on 31
GW-RS0553-21 16 Jul 2021 Dec 2021 Dec 2021
12 Jan 2022 to 9 .
GW-RS0006-22 10 Jan 2022 Valid
Construction Noise an Jul 2022 all
Permit
10 Jan 2022 to .
GW-RS0007-22 7 Jan 2022 30 Jun 2022 Valid
25 Aug 2021 to .
GW-RS0628-21 24 Aug 2021 18 Feb 2022 Valid
24 Aug 2021 to .
GW-RS0637-21 20 Aug 2021 23 Feb 2022 Valid
. WT00035697-2020 19 Jun 2020 30 Jun 2025 Valid
Water Discharge
Li
leense WT00039182-2021 | 15 Nov 2021 30 Sep 2026 Valid

Table 3.11 Summary of submission status under FEP-07/364/2009/H

EP Condition

Submission

Date of Submission

Condition 2.13

Landscape Plan (Rev.11)

31 December 2021

Condition 2.9

Noise Management Plan (Rev.5)

29 May 2019
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4 MONITORING REQUIREMENTS

4.1 Noise Monitoring

NOISE MONITORING STATIONS

4.1.1. The noise monitoring stations for the Project are listed and shown in Table 4.1 and Eigure
4.1. Appendix 4.1 shows the established Action/Limit Levels for the monitoring works.

Table 4.1 Noise Monitoring Stations

Station Description

M1b*** Rooftop of Wan Chai Ferry Pier

M2b Noon-day Gun Area

M3a Tung Lo Wan Fire Station

M4b Victoria Centre

M5b City Garden

M6 HK Baptist Church Henrietta Secondary School

M7a Harbour Building

M7e* International Finance Centre (Eastern End of Podium)
M7w International Finance Centre (Western End of Podium)
Ma** City Hall

Remark *: Location ID has been updated from M7 to M8 for City Hall

Remark **: M7e has become a reference station starting from 7 Aug 2012

Remarks***: The monitoring station M1a was relocated as M1b — Rooftop of Wan Chai Ferry Pier on 2 November
2020.

REAL TIME NOISE MONITORING STATIONS

4.1.2. The noise monitoring stations for the Project are listed and shown in Table 4.2 and Figure
4.1. Appendix 4.1 shows the established Action/Limit Levels for the monitoring works.

Table 4.2 Real Time Noise Monitoring Stations

District Station Description

Tin Hau RTN1 FEHD Hong Kong Transport Section Whitfield Depot
North Point RTN2a Hong Kong Electric Centre

North Point RTN3 Po Leung Kuk Yu Lee Mo Fan Memorial School

Tin Hau RTN4 Causeway Bay Community Centre
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4.1.4.

4.1.5.

4.1.6.

41.7.

NOISE MONITORING PARAMETERS, FREQUENCY AND DURATION

The construction noise level shall be measured in terms of the A-weighted equivalent
continuous sound pressure level (Leq). Leq (30 minutes) shall be used as the monitoring parameter
for the time period between 0700 and 1900 hours on normal weekdays. For all other time
periods, Leq (5 minutes) shall be employed for comparison with the Noise Control Ordinance
(NCO) criteria. Supplementary information for data auditing, statistical results such as L1 and
Loo shall also be obtained for reference.

Noise monitoring shall be carried out at all the designated monitoring stations. The monitoring
frequency shall depend on the scale of the construction activities. The following is an initial
guide on the regular monitoring frequency for each station on a weekly basis when noise
generating activities are underway:

« One set of measurements between 0700 and 1900 hours on normal weekdays.

Real time noise shall be carried out at the designated monitoring stations. The following is an
initial guide on the regular monitoring frequency for each station on a 24 - hours basis when
noise generating activities are underway:

¢ One set of measurements between 0700 and 1900 hours on normal weekdays.

¢ One set of measurements between 1900 and 2300 hours on normal weekdays and
0700 and 2300 hours on public holidays.

¢ One set of measurements between 2300 and 0700 hours on next day on everyday.

If construction works are extended to include works during the hours of 1900 — 0700 as well
as public holidays and Sundays, additional weekly impact monitoring shall be carried out
during respective restricted hours periods. Applicable permits under NCO shall be obtained
by the Contractor.

MONITORING EQUIPMENT

As referred to in the Technical Memorandum ™ issued under the NCO, sound level meters in
compliance with the International Electrotechnical Commission Publications 651: 1979 (Type
1) and 804: 1985 (Type 1) specifications shall be used for carrying out the noise monitoring.
Immediately prior to and following each noise measurement the accuracy of the sound level
meter shall be checked using an acoustic calibrator generating a known sound pressure level
at a known frequency. Measurements may be accepted as valid only if the calibration level
from before and after the noise measurement agree to within 1.0 dB.

Noise measurements shall not be made in fog, rain, wind with a steady speed exceeding 5
m/s or wind with gusts exceeding 10 m/s. The wind speed shall be checked with a portable
wind speed meter capable of measuring the wind speed in m/s.

The sound level meter shall be checked using an acoustic calibrator generating a known
sound pressure level at a known frequency before deployment to the site and during each site
visit. Measurements will be accepted as valid only if the calibration level from before and after
the noise measurement agree to within 1.0 dB.
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4.2

4.21.

4.2.2.

4.2.3.

4.24.

Air Quality Monitoring
AIR QUALITY MONITORING STATIONS

The air quality monitoring stations for the Project are listed and shown in Table 4.3 and
Figure 4.1. Appendix 4.1 shows the established Action/Limit Levels for the monitoring works.

Table 4.3 Air Quality Monitoring Stations

Station ID | Monitoring Location Description
North Point (Re-
CMA1b Harbour Grand Hotel Boundary Wall** commenced on 14
November 2011)
CMA2a Causeway Bay Community Centre Causeway Bay
CMA3a CWB PRE Site Office * Causeway Bay
CMA4a Society for the Prevention of Cruelty to Animals Wan Chai
CMA5b Pedestrian Plaza*** Wan Chai
MA1e International Finance Centre (Eastern End of Podium) | Central
International Finance Centre (Western End of Central
MA1w :
Podium)
MA1b Harbour Building Central

Remarks*: As per the ENPC meeting in March 2011, the monitoring stations CMA3a — Future CWB site
office at Wanchai Waterfront Promenade was renamed as remark.

Remarks**: The location ID of monitoring station CMA1b was updated as “Qil Street Site Office” in
April 2013. The location ID of monitoring station CMA1b was updated as “Harbour Grand Hotel
Boundary Wall” with respect to the fine adjustment of monitoring station from the Qil Street Site Office
to Harbour Grand Hotel Boundary Wall from 05 June 2017 onwards due to demolition of Oil Street Site
Office.

Remarks**: The station ID and monitoring location was updated in December 2014 with respect to
monitoring station relocation.

AIR QUALITY MONITORING PARAMETERS, FREQUENCY AND DURATION

One-hour and 24-hour TSP levels should be measured to indicate the impacts of construction
dust on air quality. The 24-hour TSP levels shall be measured by following the standard high
volume sampling method as set out in the Title 40 of the Code of Federal Regulations,
Chapter 1 (Part 50), Appendix B.

All relevant data including temperature, pressure, weather conditions, elapsed-time meter
reading for the start and stop of the sampler, identification and weight of the filter paper, and
any other local atmospheric factors affecting or affected by site conditions, etc., shall be
recorded down in detail.

For regular impact monitoring, the sampling frequency of at least once in every six days, shall
be strictly observed at all the monitoring stations for 24-hour TSP monitoring. For 1-hour TSP
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4.2.5.

4.2.6.

4.27.

4.2.8.

4.2.9.

4.2.10.

4.2.11.

monitoring, the sampling frequency of at least three times in every six days should be
undertaken when the highest dust impact occurs.

SAMPLING PROCEDURE AND MONITORING EQUIPMENT

High volume samplers (HVSs) in compliance with the following specifications shall be used
for carrying out the 1-hour and 24-hour TSP monitoring:

« 0.6 — 1.7 m? per minute adjustable flow range;
Equipped with a timing / control device with +/- 5 minutes accuracy for 24 hours

operation;
« Installed with elapsed-time meter with +/- 2 minutes accuracy for 24 hours operation;
o Capable of providing a minimum exposed area of 406 cm2;
« Flow control accuracy: +/- 2.5% deviation over 24-hour sampling period;
« Equipped with a shelter to protect the filter and sampler;
« Incorporated with an electronic mass flow rate controller or other equivalent devices;
o Equipped with a flow recorder for continuous monitoring;
« Provided with a peaked roof inlet;
¢ Incorporated with a manometer;
« Able to hold and seal the filter paper to the sampler housing at horizontal position;
« Easily changeable filter; and
« Capable of operating continuously for a 24-hour period.

Initial calibration of dust monitoring equipment shall be conducted upon installation and
thereafter at bi-monthly intervals. The transfer standard shall be traceable to the
internationally recognized primary standard and be calibrated annually. The concern parties
such as IEC shall properly document the calibration data for future reference. All the data
should be converted into standard temperature and pressure condition.

LABORATORY MEASUREMENT / ANALYSIS

A clean laboratory with constant temperature and humidity control, and equipped with
necessary measuring and conditioning instruments to handle the dust samples collected,
shall be available for sample analysis, and equipment calibration and maintenance. The
laboratory should be HOKLAS accredited.

Filter paper of size 8" x 10” shall be labelled before sampling. It shall be a clean filter paper
with no pinholes, and shall be conditioned in a humidity-controlled chamber for over 24 hours
and be pre-weighed before use for the sampling.

After sampling, the filter paper loaded with dust shall be kept in a clean and tightly sealed
plastic bag. The filter paper shall then be returned to the laboratory for reconditioning in the
humidity controlled chamber followed by accurate weighing by an electronic balance with
readout down to 0.1 mg. The balance shall be regularly calibrated against a traceable
standard.

All the collected samples shall be kept in a good condition for 6 months before disposal.

Current calibration certificates of equipments are presented in Appendix 4.2.
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5 MONITORING RESULTS

5.0.1. The environmental monitoring will be implemented based on the division of works areas of
each designated project managed under different contracts with separate FEP applied by
individual contractors. Overall layout showing work areas of various contracts, latest status of
work commencement and monitoring stations is shown in Figure 2.1 and Figure 4.1. The
monitoring results are presented in according to the Individual Contract(s).

5.0.2. In the reporting period, the concurrent contracts are as follows:

* Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link

5.0.3. The environment monitoring schedules for reporting period and coming month are presented
in Appendix 5.1.
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51

5.1.1

51.2

5.1.3

51.4

5.1.5

Noise Monitoring Results

Monitoring for report of review baseline noise level was performed from 11 April 2011 to 8
June 2011. Then the report was submitted on the 20 June 2011, verified by IEC on 18 July
2011 and was approved by ER by January 2012. The new baseline is used for the noise
calculation starting from January 2012.

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

Noise monitoring for the tunnel works under contract no. HY/2009/19 was commenced on 24
April 2011. The proposed division of noise monitoring stations are summarized in Table 5.4
below.

Table 5.4 Noise Monitoring Stations for Contract no. HY/2009/19

Station Description

M4b Victoria Centre

M5b City Garden

M6 HK Baptist Church Henrietta Secondary School

As confirmed with CWB RSS, the major construction works of HY/2009/19 at Rumsey Street
Flyover and Planter under FEP-07/364/2009/H have been completed and no PME will be
used for the remaining minor defects rectification works. As such, the noise monitoring station
M7a — Harbour Building has been temporarily suspended from 24 May 2021 onward.

No action or limit level exceedance was recorded in the reporting period.

Noise monitoring results measured in this reporting period are reviewed and summarized.
Details of noise monitoring results and graphical presentation can be referred in Appendix
5.2.
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5.2

521.

5.2.2.

5.2.3.

524.

5.2.5.

5.2.6.

Real Time Noise Monitoring Results

Real time noise monitoring at RTN4-Causeway Bay Community Centre was commenced
on 13 Jan 2013. The baseline noise level of RTN4- Causeway Bay Community Centre has
adopted the results from the baseline noise monitoring report for EP/364/2009 in 22 April
2010 in which approved by EPD.

Po Leung Kuk Yu Lee Mo Fan Memorial School granted permission for set up on 4 Sep
2012 and real time noise monitoring station RTN3 set up was performed on 14 Sep 2012.
Real time noise baseline capturing was conducted during time period without construction
work from 21 Sep 2012 to 04 Oct 2012. Real time noise monitoring at RTN3 — Po Leung
Kuk Yu Lee Mo Fan Memorial School was commenced since 06 Oct 2012.

Real-time noise monitoring station RTN2 previously located at oil Street Community
Liaison Centre was relocated to Hong Kong Electric Centre on 5 Oct 2012, which is a
representative of the noise sensitive receiver City Garden. The baseline noise level of
RTN2a will adopt the results derived from the baseline noise monitoring conducted at
Hong Kong Electric Centre from 4 December 2009 to 17 December 2009.

Real-time noise monitoring station RTN1-FEHD Whitfield Depot was finely adjusted from
2/F to roof-top at FEHD Wohitfield Depot on 24 June 2013 with respect to the
commencement of advance works for IEC parapet demolition.

With respect to the non-CWB Project building construction at Oil Street, the real-time noise
monitoring station RTN2a- Hong Kong Electric Centre was finely adjusted from Northeast
Side to Northwestern side at Roof Top location on 03 March 2017.

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and

Island Eastern Corridor Link under FEP-07/364/2009/H

The proposed division of noise monitoring stations are summarized in Table 5.7 below.
Real time noise monitoring for major construction works under contract no. HY/2009/19
was commenced on 24 April 2011.

Table 5.7 Real Time Noise Monitoring Stations for Contract no. HY/2009/19

Location ID | District Description

RTN1 Tin Hau FEHD Hong Kong Transport Section Whitfield Depot
RTN2a North Point Hong Kong Electric Centre

RTN3 North Point Po Leung Kuk Yu Lee Mo Fan Memorial School
RTN4 Tin Hau Causeway Bay Community Centre

* Real time noise monitoring results and graphical presentation during restrict hours and night time
period are for information only and noise during CNP period shall be controlled under NCO.
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5.2.7.

5.2.8.

5.2.9.

5.2.10.

5.2.11.

Limit level exceedance was recorded at RTN1 - FEHD Hong Kong Transport Section
Whitfield Depot on 21 January 2022. After investigation, no construction activities was
conducted under Contractor HY/2009/19 around the monitoring station on 21 January
2022. As such, the exceedance was considered as non-Project related.

No action or limit level exceedance was recorded at RTN2a - Hong Kong Electric Centre in
the reporting period.

Limit level exceedance was recorded at RTN3 - Yu Lee Mo Fan Memorial School 21
January 2022. After investigation, no construction activities was conducted under
Contractor HY/2009/19 around the monitoring station on 21 January 2022. As such, the
exceedance was considered as non-Project related.

No action or limit level exceedance was recorded at RTN4 — Causeway Bay Community
Centre in the reporting period.

Real time noise monitoring results measured in this reporting period are reviewed and
summarized. Details of real time noise monitoring results and graphical presentation can
be referred to Appendix 5.4.
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5.3

5.3.1

5.3.2

5.3.3

534

5.3.5

Air Quality Monitoring Results

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

The proposed division of air quality monitoring stations are summarized in Table 5.13 below.
Air quality monitoring for the tunnel works under contract no. HY/2009/19 was commenced on
26 April 2011.

Table 5.13 Air Quality Monitoring Stations for Contract no. HY/2009/19

Station Description

CMA2a Causeway Bay Community Centre

As demolition of concrete slab work will be conducted at CMA1b - Harbour Grand Hotel
Boundary Wall and there is no other appropriate locations for installation of sampler, air
quality monitoring station CMA1b - Harbour Grand Hotel Boundary Wall was suspended and
represented by CMA2a-Causeway Bay Community Centre from 12 March 2021 onward due
to short separation distance between two stations.

As confirmed with CWB RSS, the major construction works of HY/2009/19 at Rumsey Street
Flyover and Planter under FEP-07/364/2009/H have been completed and no PME will be
used for the remaining minor defects rectification works. As such, the air quality monitoring
station MA1b — Harbour Building has been temporarily suspended from 24 May 2021 onward.

No action or limit level exceedance was recorded in the reporting period.

Air quality monitoring results measured in this reporting period are reviewed and summarized.
Details of air quality monitoring results and graphical presentation can be referred in

Appendix 5.3.
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5.4.1.

Waste Monitoring Results

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

Inert and Non-inert C&D wastes were disposed of in this reporting period. Details of the waste
flow table are summarized in Table 5.21.

Table 5.21 Details of Waste Disposal for Contract no. HY/2009/19

Quantity this Cumulative-to- Disposal /

Waste Type month Date Dumping Grounds
L"izgogg‘g’ materials 259.81 844506.23 TKO137
'rgi;tc‘li%')tg“nate”a's Nil 82349.7 N/A
g‘i(s’ggggg C&D materials 51.41 10291.02 SENT Landfil
f‘e‘;';él';%“ S8D materials Nil 565.63 N/A
gr;]em|cal waste disposed, Nl 16.53 N/A
Marine Sediment (Tunnel)
(Type-1 Open Sea Disposal), Nil 20737.96 South of Cheung
mé Chau
Marine Sediment (Tunnel)
(Type 1- Open Sea Disposal
(Dedicated Sites) & Type 2 — Nil 30751 East of Sha Chau
Confined Marine Disposal),
m3
Marine Sediment (Approach
Ramp) (Type 2 — Confined Nil 6491 East of Sha Chau
Marine Disposal), m3
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6

6.0.1.

6.1

6.0.2.

6.2

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.3

6.3.1.

6.4

6.4.1

6.5

6.5.1

COMPLIANCE AUDIT

The Event Action Plan for construction noise, air qualities are presented in Appendix 6.1.

Noise Monitoring

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

No action or limit level exceedance was recorded in the reporting period.

Real Time Noise Monitoring

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

24-hour real time noise monitoring was conducted at RTN1 - FEHD Hong Kong Transport
Section Whitfield Depot. Limit level exceedance was recorded at RTN1 - FEHD Hong Kong
Transport Section Whitfield Depot on 21 January 2022. After investigation, no construction
activities was conducted under Contractor HY/2009/19 around the monitoring station on 21
January 2022. As such, the exceedance was considered as non-Project related

24-hour real time noise monitoring was conducted at RTN2a — Hong Kong Electric Centre. No
action or limit level exceedance was recorded in the reporting period.

24-hour real time noise monitoring was conducted at RTN3 - Yu Lee Mo Fan Memorial
School. Limit level exceedance was recorded at RTN3 - Yu Lee Mo Fan Memorial School on
21 January 2022. After investigation, no construction activities was conducted under
Contractor HY/2009/19 around the monitoring station on 21 January 2022. As such, the
exceedances were considered as non-Project related.

24-hour real time noise monitoring was conducted at RTN4 — Causeway Bay Community
Centre. No action or limit level exceedance was recorded in the reporting period.
Air Quality Monitoring

Contract no. HY/2009/19 — Central — Wanchai Bypass Tunnel (North Point Section) and
Island Eastern Corridor Link under FEP-07/364/2009/H

No action or limit level exceedance was recorded in the reporting period.

Review of the Reasons for and the Implications of Non-compliance

There was no non-compliance from the site audits in the reporting period. The observations
and recommendation made in each individual site audit session were presented in Section 8.

Summary of action taken in the event of and follow-up on non-compliance

No particular action was taken for site audits since no non-compliance was recorded in the
reporting period.
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7.0.1.

7.0.2.

7.0.3.

7.0.4.

7.0.5.

CUMULATIVE CONSTRUCTION IMPACT DUE TO THE CONCURRENT PROJECTS

According to Condition 3.4 of the EP-364/2009/H, this section addresses the relevant
cumulative construction impact due to the concurrent activities of the current projects
including the Central Reclamation Phase Il (CRIIlI), Wan Chai Development Phase Il (WDII),
Central-WanChai Bypass (CWB), Island Eastern Corridor Link projects (IECL) and Wan Chai
Development Phase Il — Central — Wan Chai Bypass at Wan Chai East (CWB Tunnel).

According to the Final EM&A Report of Central Reclamation Phase Il (CRIII) for Contract HK
12/02, the major construction activities were completed by end of January 2014 and no
construction activities were undertaken thereafter and the water quality monitoring was
completed in October 2011. As such, it is considered that there were no cumulative
construction impact due to the concurrent activities of the current projects with the Central
Reclamation Phase Il (CRIII) undertaken by contractor HK12/02 in the reporting period.

According to the Final EM&A Report of EP-122/2002/E, the construction works at the area of
EP-122/2002/E were completed. In view of the above, the cumulative construction impact due

to the Central Reclamation Phase Ill (CRIII) was not anticipated.

According to the construction programme of Wan Chai Development Phase I, Central-Wan
Chai Bypass and Island Eastern Corridor Link projects, no construction works under Wan
Chai Development Phase Il was conducted at Wan Chai. The major construction activities
under Central-Wan Chai Bypass and Island Eastern Corridor Link Projects were modification
work of noise enclosure, open area hard paving, drainage works, soft landscape works and
road resurfacing activities at North Point area in the reporting period. In addition, other non-
Wan Chai Development Phase Il, Central-Wan Chai Bypass and Island Eastern Corridor Link

projects were observed undertaken at Wan Chai North and North Point area.

As relevant site mitigation measures for air quality and construction noise were implemented,
no significant air quality impact and noise impact from construction activities was concluded in
the reporting period. Besides, no project related exceedance was recorded in the reporting
period. Thus, it is evaluated that the cumulative construction impact from the concurrent
projects including Wan Chai Development Phase 1l (WDII), Central-WanChai Bypass (CWB),

Island Eastern Corridor Link projects (IECL) was insignificant.
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8.0.1.

8.0.2.

8.0.3.

ENVIROMENTAL SITE AUDIT

During this reporting period, weekly environmental site audits were conducted for
Contracts HY/2009/19. No non-conformance was identified during the site audits. The
Contractors rectified major observations and recommendations made during the audit

sessions.

Site inspections for Contract no. HY/2009/19 were carried out during this reporting period.
No observation was found in the reporting period.

Mitigation measures implemented to prevent muddy discharge and surface runoff

With a view to ensure the adequacy and effectiveness of measures to prevent the
discharge of muddy water, including surface run-off, from construction works, the following
mitigation measures were implemented by Contractor(s) in the reporting period:

Colr\]toract Mitigation Measures implemented
e Deployment of embankment along seawall
e Hard paved the area along seafront
e Cover the stockpile material to avoid excessive surface runoff
HY/2009/19

e Avoid storage of stockpile material along seafront
e Regular review and maintenance of the site drainage system

e Regular review dosage of wastewater treatment unit to ensure the
discharge compliance
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9.0.1.

9.0.2.

COMPLAINTS, NOTIFICATION OF SUMMONS AND PROSECUTION

An ICC complaint was referred to the ET on 4 January 2022 (CASE Ref: CASE#3-
6963952612). The complainant reported that construction works carried out at IECL
Eastbound during night-time at around 11:00PM had caused noise nuisance to the nearby
residents.

The ET confirmed with the Resident Site Staff that:

1. Road resurfacing works on IECL Eastbound was carried out by Contract HY/2009/19 from
30 December 2021 22:00 to 31 December 2021 06:00.

2. Only one group of PMEs in Group E or F under CNP GW-RS0637-21 was operated at one
time. CNPs GW-RS0361-21, GW-RS0469-21, GW-RS0553-21 and GW-RS0628-21 were not
used.

3. Noise control measures were implemented during the construction periods including
operation of portable generator and hand-held breaker inside acoustic enclosure. Adoption of
noise control measures under condition 3.d.8 of GW-RS0637-21 for the use of road miller
(CNP184).

4. CNP GW-RS0637-21 was granted for the abovementioned works and notifications to EPD
and nearby residents were made.

The complaint was considered as related to the road resurfacing works on IECL Eastbound.
Despite the RSS advised that noise control measures including operation of portable
generator and hand-held breaker inside acoustic enclosure and adoption of noise control
measures for the use of road miller (CNP184) in accordance with condition 3.d.8 of GW-
RS0637-21, the Contractor of HY/2009/19 is recommended to adopt additional noise
mitigation measure for road works at night time hours around the concerned location.

In response to the public concern, the Contractor of HY/2009/19 should implement the
following additional measure including erection of temporary noise barriers to reduce the line-
of-sight noise transmission to nearby NSRs. The Contractor was recommended to complete
the noisy work as soon as possible in order to minimize disturbance to nearby sensitive
receivers. The Contractor was reminded to upkeep the site control system for construction
works carried out during restricted hours and night time for Construction Noise Permit
compliance and maintain regular maintenance of the plant and equipment deployed to avoid
potential nuisance to the nearby public.

An ICC complaint was referred to the ET on 06 January 2022 (CASE Ref: CASE#3-
7051781753). The complainant reported that construction works carried out at IECL near
Provident Centre during night-time from 2200 to 2400 had caused noise nuisance to the
nearby residents.

The ET confirmed with the Resident Site Staff that:
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1. Road resurfacing works on IECL Eastbound was carried out by Contract HY/2009/19 from
4 January 2022 22:00 to 5 January 2022 06:00.

2. Only one group of PMEs in Group E or F under CNP GW-RS0637-21 was operated at one
time. CNPs GW-RS0361-21, GW-RS0469-21, GW-RS0553-21 and GW-RS0628-21 were not
used.

3. Noise control measures were implemented during the construction periods including
operation of portable generator and hand-held breaker inside acoustic enclosure. Adoption of
noise control measures under condition 3.d.8 of GW-RS0637-21 for the use of road miller
(CNP184).

4. CNP GW-RS0637-21 was granted for the abovementioned works and notifications to EPD
and nearby residents were made.

The complaint was considered as related to the road resurfacing works on IECL near
Provident Centre. Despite the RSS advised that noise control measures including operation
of portable generator and hand-held breaker inside acoustic enclosure and adoption of noise
control measures for the use of road miller (CNP184) in accordance with condition 3.d.8 of
GW-RS0637-21, the Contractor of HY/2009/19 is recommended to adopt additional noise
mitigation measure for road works at night time hours around the concerned location.

In response to the public concern, the Contractor of HY/2009/19 should implement the
following additional measure including erection of temporary noise barriers to reduce the line-
of-sight noise transmission to nearby NSRs. The Contractor was recommended to complete
the noisy work as soon as possible in order to minimize disturbance to nearby sensitive
receivers. The Contractor was reminded to upkeep the site control system for construction
works carried out during restricted hours and night time for Construction Noise Permit
compliance and maintain regular maintenance of the plant and equipment deployed to avoid
potential nuisance to the nearby public.

A public complaint made to EPD was referred to the ET via email on 17 January 2022
concerning the intermittent loud construction noise generated from the Island Eastern
Corridor during 00:00 to 01:30 hrs starting from Jan 2022 has caused great nuisance to the
nearby residents.

The ET confirmed with the Resident Site Staff that:

1. The construction activities undertaken by HY/2009/19 from 2 January 2022 22:00 to 16
January 2022 06:00 were road resurfacing works at IECL Eastbound.

2. PMEs in Group E/Group F were operated. Only one group of PMEs were operating at one
time. CNPs GW-RS0361-21, GW-RS0469-21, GW-RS0553-21 and GW-RS0628-21 were not
used when using GW-RS0637-21 (from 2 January 2022 to 15 January 2022). CNPs GW-
RS0628-21 and GW-RS0007-22 were not used when using GW-RS0006-22 (on 16 January
2022).
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9.0.4.

3. Portable generator and hand-held breaker were operated inside acoustic enclosure.

4. The road miller (CNP184) adopted the noise control measures under condition 3.d.8 of
GW-RS0637-21 and condition 3.d.14 of GW-RS0006-22.

5. CNPs GW-RS0637-21 (from 2 January 2022 to 15 January 2022) and GW-RS0006-22 (on
16 January 2022) were granted for the abovementioned works and notifications to EPD and
nearby residents were made.

The complaint was considered as related to noise nuisance from road resurfacing works at
IECL Eastbound in restricted hours. Such works had been granted with CNPs nos. GW-
RS0637-21 (from 2 January 2022 to 15 January 2022) and GW-RS0006-22 (on 16 January
2022). The checked restricted works were operated as per the conditions stated in CNPs.
Noise control measures including operation of portable generator and hand-held breaker
inside acoustic enclosure and adoption of noise control measures for the use of road miller
(CNP184) in accordance with condition 3.d.8 of GW-RS0637-21 and condition 3.d.14 of GW-
RS0006-22 were in place.

Despite such night works were granted with Construction Noise Permits, the Contractor of
HY/2009/19 was reminded to maintain the site control system for construction works carried
out during restricted hours to ensure the PMEs and the noise mitigation measures deployed
are in compliance with relevant Construction Noise Permit. The Contractor of HY/2009/19
was also reminded to maintain regular maintenance of the PMEs deployed to avoid potential
nuisance to the nearby public.

An ICC complaint was referred to the ET on 19 January 2022 (CASE Ref: CASE#3-
7071544935). The complainant reported that construction works carried out at IECL
Eastbound close to Harbour Heights during night-time at around 0100hrs had caused noise
nuisance to the nearby residents.

The ET confirmed with the Resident Site Staff that:

1. Road resurfacing works on IECL Eastbound was carried out by Contract HY/2009/19 from
16 January 2022 22:00 to 17 January 2022 06:00.

2. Only one group of PMEs in Group E or F was operated at one time. CNPs GW -RS0628-21
and GW-RS0007-22 were not used when using GW-RS0006-22.

3. Noise control measures were implemented during the construction periods including
operation of portable generator and hand-held breaker inside acoustic enclosure. Adoption of
noise control measures under condition 3.d.14 of GW-RS0006-22 for the use of road miller
(CNP184).

4. CNP GW-RS0006-22 was granted for the abovementioned works and notifications to EPD
and nearby residents were made.
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9.0.5.

9.0.6.

The complaint was considered as related to the road resurfacing works on IECL Eastbound
close to Harbour Heights. Despite the RSS advised that noise control measures including
operation of portable generator and hand-held breaker inside acoustic enclosure and
adoption of noise control measures for the use of road miller (CNP184) in accordance with
condition 3.d.14 of GW-RS0006-22, the Contractor of HY/2009/19 is recommended to adopt
additional noise mitigation measure for road works at night time hours around the concerned
location.

In response to the public concern, the Contractor of HY/2009/19 should implement the
following additional measure including erection of temporary noise barriers to reduce the line-
of-sight noise transmission to nearby NSRs. The Contractor was recommended to complete
the noisy work as soon as possible in order to minimize disturbance to nearby sensitive
receivers. The Contractor was reminded to upkeep the site control system for construction
works carried out during restricted hours and night time for Construction Noise Permit
compliance and maintain regular maintenance of the PMEs deployed to avoid potential
nuisance to the nearby public.

The details of cumulative complaint log and updated summary of complaints are presented in
Appendix 9.1

Cumulative statistic on complaints and successful prosecutions are summarized in Table 9.1
and Table 9.2 respectively.

Table 9.1 Cumulative Statistics on Complaints

Reporting Period No. of Complaints
January 2022 4
September 2010 — December 2021 115
Total 119

Table 9.2 Cumulative Statistics on Successful Prosecutions

Environmental Cumulative No. No. of Successful Prosecutions Cumulative No.

Parameters Brought Forward this month (Offence Date) Project-to-Date
Air 1 0 1
Noise 10 0 10
Water 2 0 2
Waste 0 0 0
Total 13 0 13
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10

10.0.1.

10.0.2.

10.0.3.

10.0.4.

10.0.5.

10.0.6.

10.0.7.

CONCLUSION

The EM&A programme was carried out in accordance with the EM&A Manual requirements,
minor alterations to the programme proposed were made in response to changing
circumstances.

The scheduled construction activities and the recommended mitigation measures for the
coming month are listed in Table 10.1. The construction programmes of individual contracts

are provided in Appendix 10.1.

Table 10.1 Summary of Key Construction Activities of Individual Contract(s) to be
commenced in Coming Reporting period

Contract Key Construction Works Recommended Mitigation Measures
No.

¢ Modification work of noise ¢ Noise level shall be controlled by
enclosure reducing the breaking operation

HY/2009/19

e Open area hard paving. rate.

e D12 & Open Area fire main e Noise barrier shall be implemented
laying works. e Dust control during dust generating

e D9toD12 and P22 to P25 works
drainage works. e Ensure proper deployment of silt

o Resurfacing activities at IEC curtain around marine construction
Eastbound works area

e Remedial work at bridge F e Provide protection works and
Soffit between pier 36-43 adequate drainage system to
ensure no direct discharge into

public drainage system or the sea.

The construction works of Contract no. 04/HY/2006 — Reconstruction of Bus Terminus near
Man Yiu Street and Man Kwong Street under FEP-04/364/2009/A was completed, and the
FEP was surrendered by the Contractor on 11 February 2011.

The construction works of Contract no. HY/2009/17 - Advance piling works at Whitfield Depot
under FEP-03/264/2009 was completed, and the FEP was surrendered by the Contractor and
found in order by EPD on 25 April 2013.

The construction works of Contract HK/2010/06 was completed, and the FEP-08/364/2009/A
was surrendered by the Contractor on 3 October 2014.

The Construction works under HY/2009/18 was confirm completed by the RSS from 25 April
2018 onwards, and the FEP-05/364/2009/A under HY/2009/18 was surrendered on 06
January 2020.

As confirmed with WDII RSS and with respect to the joint inspection conducted with IEC on
25 May 2018, RSS, ET and IEC share the view that there is no adverse environmental impact
of remaining works under Contract HK/2009/01 and the respective environmental site
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inspection was temporary suspended from 26 May 2018 onwards. FEP-02/364/2009 was
surrendered by the Contractor on 3 September 2018.

10.0.8. As confirmed with WDII RSS, there is no more remaining works for HK/2009/02 under EP-

10.0.9.

10.0.10.

364/2009 on 22 December 2020 and agreed with IEC on 23 December 2020, the weekly
environmental site inspection for Contract no. for HK/2009/02 under EP-364/2009/H was
suspended from 23 December 2020 onward. FEP-01/364/2009 was surrendered by the
Contractor on 27 July 2021.

As confirmed with CWB RSS, major construction activities of HY/2011/08 under FEP-
11/364/2009/E have been completed, only minor defects rectification works remains while no
PME will be used for the remaining minor defects rectification works. As such, the weekly
environmental site inspection for Contract no. HY/2011/08 has been temporarily suspended
from 20 July 2020 onward. FEP-11/364/2009/E was surrendered by the Contractor on 27
January 2021.

As confirmed with CWB RSS, major construction activities of HY/2009/15 under FEP-
06/364/2009/A and HY/2010/08 under FEP-10/364/2009/B have been completed, the weekly
environmental site inspection for Contract no. HY/2009/15 and HY/2010/08 have been
temporarily suspended from 22 March 2021 onward. FEP-06/364/2009/A and FEP-
10/364/2009/B were surrendered by the Contractor on 07June 2021.
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Project Organization Chart
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Locations of Monitoring Stations
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Environmental Mitigation Implementation Schedule




Contract No.

HK/2019/18

Wan Chai Development Phase II and Central-Wan Chai Bypass
Sampling, Field Measurement and Test Works (Stage 4)

IMPLEMENTATION SCHEDUL E OF THE PROPOSED MITIGATION MEASURES

Monthly EM&A Report

TableA.1 Implementation Schedulefor Air Quality Control
WDII & Implementation
CWBEIA | Enyironmental Protection Measures/ Mitigation Measures Location/ Timing Implementation Stages* Relevant I__egl_slatlon
Report Agent and Guidelines
Ref Des | C | O | Dec
Construction Phase
S3.6.5 Four times a day watering of the work site with agtiWork site / during Contractor \/ EIAO-TM
operations. construction
S3.8.1 Implementation of dust suppression measures stipulated [n\rk site / during Contractor v
Pollution Control (Construction Dust) Regulation.  Theonstruction
following mitigation measures, good site practices and a
comprehensive dust monitoring and audit programme| are
recommended to minimise cumulative dust impacts.
o Strictly limit the truck speed on site to below 10 km per
hour and water spraying to keep the haul roads in|wet
condition;
« Watering during excavation and material handling;
« Provision of vehicle wheel and body washing facilities at
the exit points of the site, combined with cleaning of puplic
roads where necessary; and
o Tarpaulin covering of all dusty vehicle loads transported to,
from and between site locations.
Operational Phase
S3.6.53 - | The design parameters of the East and Central Ventilatitast and Central HyD N
S3.6.54 Buildings as set in Tables 3.10 and 3.11 of Volume 1 off tfentilation Buildings /
WDII & CWB EIA Report. During operation of the
Trunk Road
S3.10.2 Air quality monitoring for the operation performance of |tBast Vent Shaft / During HyD N EIAO-TM
East Ventilation Building and associated East Vent Shaft \vafperation of the East
be conducted. Ventilation Building and
associated East Vent
Shaft

* Des - Design, C - Construction, O — Operation, and Dec - Decommissioning

Appendix 3.1
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TableA.2 Implementation Schedule for Noise Control
WDII & _ Implementation o
CWBEIA | £nvironmental Protection Measures/ Mitigation Measures L ocation / Timing Implementation Stages* Relevant L egislation
Report Agent and Guidelines
Des | C | O | Dec
Ref
Construction Phase
S4.9.3 Good Site Practice: Work Sites / During Contractor N EIAO-TM, NCO
e Only well-maintained plant shall be operated on-site jand Construction
plant shall be serviced regularly during the construction
program.
* Silencers or mufflers on construction equipment shal| be
utilized and shall be properly maintained during the
construction program.
* Mobile plant, if any, shall be sited as far away from N$Rs
as possible.
e Machines and plant (such as trucks) that may be in
intermittent use shall be shut down between works periods
or shall be throttled down to a minimum.
*  Plant known to emit noise strongly in one direction shall,
wherever possible, be orientated so that the noise is
directed away from the nearby NSRs.
e Material stockpiles and other structures shall be effectively
utilized, wherever practicable, in screening noise from gn-
site construction activities.
S4.8.1 — | Use of quiet powered mechanical equipment, movable noiséNork Sites / During Contractor N EIAO-TM, NCO
S4.8.11 | barrier and temporary noise barrier for the following tasks: Construction
e Slip road 8 tunnel
e Construction of diaphragm wall and substructures of|the
tunnel approach ramp
e Excavation
e Construction of slabs
o Backfill

Appendix 3.1
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WDII & _ Implementation o
CWBEIA | Enyironmental Protection Measures/ Mitigation Measures L ocation / Timing Implementation tages* Relevant L egislation
Report Agent and Guidelines

Ref Des | C | O | Dec

o Demolition and construction of substructures for the IEG
o Demolition works of existing piers and crossheads of|the
marine section of the existing IEC

Use of PME grouping for the following tasks:
e At-grade road construction
e Substructure for IECL connection

Operation Phase

S4.8.12 - L Near North Point / Before HyD N R R EIAO-TM
S4.8.23 For Existing NSRs commencement of
e about 235m length of noise semi-enclosure with transpare&eration of road project

panel covering the westbound slip road from the IEC

e about 230m length of noise semi-enclosure with transparent
panel covering the main carriageways (eastbound |and
westbound) of the CWB and IEC

e about 135m length of 5.5m high cantilevered noise barrier
with 4.5m cantilever inclined at 45with transparent panel
on the eastbound slip road to the IEC (amended under EP-
364/2009/A)

e about 95m length of 5.5m high cantilevered noise bafrier
with 1m cantilever inclined at 45with transparent panel on
the eastbound slip road to the IEC

e about 350m length of 3.5m high vertical noise barrier with
transparent panel on the eastbound slip road to the IEC

¢ low noise road surfacing for ¢htrunk road (except tunne
section and beneath the landscaped deck at the eastern portal
area)) with speed limit of 70 km/hour

Appendix 3.1
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WDII & _ Implementation o
CWBEIA | Environmental Protection Measures/ Mitigation M easures Location / Timing Implementation tages* Relevant L_eglfsla'uon
Report Agent and Guidelines
Ref Des | C | O | Dec

In between the Electric HyD NN
For Future/Planned NSRs Centre (next to City #
e about 265m length of noise semi-enclosure with transparé&rden) and CDA(1) sitg
panel covering the westbound slip road from the IEC / Before occupation of

Planned NSRs in CDA
and CDA(1) sites.

e The openable windows of the temple, if any, should bgfar Causeway Bay Firg Project Proponent
ng

. o - . ... Station / During detailed for the
orlentated so as to avoid direct I|.ne of sight to the existi design of the re- re-provisioned
Victoria Park Road as far as practicable. provisioned Tin Hau Tin Hau Temple

Temple

* Des - Design, C - Construction, O — Operation, and Dec - Decommissioning
# Only the steel frame for this section of noise semi-enclosure would be erected in advance during the coofstinectvetibound slip road.

Appendix 3.1
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TableA.4 Implementation Schedule for Waste M anagement
WDII & . Implementation o
CWB EIA | Enyironmental Protection Measures/ Mitigation M easures Location/ Timing Implementation Stages* Relevant I__egl_slatlon
Report Agent and Guidelines
Des | C O | Dec
Ref
Construction Phase
S6.5.14 Floating Refuse Work site / During the Contractor v
During the construction phase, the project propongnt@nstruction period
contractor will be responsible for the collection of any refuse
within their works area. Floating booms will be provided on|the
water surface to confine the refuse from the working barges as
well as to avoid the accumulation of pollutants within temporary
embayment as mentioned in Table D9.3.
S6.6.1 Good Site Practices Work site / During the Contractor N WasteDisposal

Recommendations for good site practices during
construction activities include:

¢ nomination of an approved person, such as a site mar
to be responsible for good site practices, arrangement
collection and effective disposal to an appropriate faci
of all wastes generated at the site;

e training of site personnel in proper waste management
chemical waste handling procedures;

e provision of sufficient waste disposal points and reg
collection for disposal;

e appropriate measures to minimise windblown litter and
during transportation of waste by either covering truck
by transporting wastes in enclosed containers;

e regular cleaning and maintenance programme for drai
systems, sumps and oil interceptors; and

e a recording system for the amount of wastes gener
recycled and disposed of (including the disposal sites).

t%%nstructlon period

ager,

s for
ity,
and

ular

dust
5 or

nage

ated,

Ordinance (Cap.354)
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planning and design

Waste reduction is best achieved at the planning and desigige, and construction

stage, as well as by ensuring the implementation of good stege

practices. = Recommendations to achieve waste reduction

include:

e segregation and storage of different types of wasts
different containers, skips or stockpiles to enhance reu
recycling of materials and their proper disposal,

e to encourage collection of aluminium cans, PET bottles|and
paper, separate labelled bins shall be provided to segregate
these wastes from other general refuse generated by the
work force;

e any unused chemicals or those with remaining functipnal
capacity shall be recycled;

e use of reusable non-timber formwork, such as in casting the
tunnel box sections, to reduce the amount of C&D material.

e prior to disposal of C&D waste, it is recommended that
wood, steel and other metals shall be separated for re-use
and / or recycling to minimise the quantity of waste to be
disposed of to landfill;

e proper storage and site practices to minimise the potential
for damage or contamination of construction materials;rInd

e plan and stock construction materials carefully to minimise
amount of waste generated and avoid unnecessary
generation of waste.

in
e or

D

WDII & _ Implementation o
CWBEIA | Environmental Protection Measures/ Mitigation M easures Location/ Timing Implementation Stages* Relevant L_egl_slatlon
Report Agent and Guideines

Ref Des| C | O | Dec
S6.6.2 Waste Reduction Measures Work site / During Contractor v v
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WDII & Implementation
CWBEIA | Environmental Protection Measures/ Mitigation M easures Location/ Timing Implementation Stages* Relevant I__eglfsla'uon
Report Agent and Guidelines
Ref Des| C | O | Dec
S6.6.4 General Refuse Work site / During the Contractor v PublicHealthand
construction period Municipal Services

General refuse shall be stored in enclosed bins or compaction Ordinance (Cap. 132
units separate from C&D material. A licensed waste collector
shall be employed by the contractor to remove general refuse
from the site, separately from C&D material.
A collection area shall be provided where wastes can be stored
and loaded prior to removal from site. An enclosed and covered
area is recommended to reduce the occurrence of 'wind plow'
light material.

S6.6.5 Chemical Wastes Work site / During the Contractor N WasteDisposal

construction period (Chemical Waste)

After use, chemical wastes (for example, cleaning fluids, (General) Regulation
solvents, lubrication oil and fuel) shall be handled according to
the Code of Practice on the Packaging, Labelling and Storage of Code of Practice on
Chemical Wastes. Spent chemicals shall be collected py a the Packaging,
licensed collector for disposal at the CWTF or other licensed Labelling and Storag
facility in accordance with the Waste Disposal (Chemical of Chemical Wastes
Waste) (General) Regulation.

S6.6.6 Construction and Demolition Material Work site / During the Contractor N ETWB TCW No.
C&D material shall be sorted on-site into inert C&D materianStrUCtlon period iggggg 31/2004,
(that is, public fill) and C&D waste. All the suitable inert C&D
material shall be broken down to 250 mm in size for reuse as
public fill in the WDII reclamation. C&D waste, such as wogd,
glass, plastic, steel and other metals shall be reused or re¢ycled
and, as a last resort, disposed of to landfill. A suitable area|shall
be designated to facilitate the sorting process and a temporary
stockpiling area will be required for the separated materials.

Appendix 3.1
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Bentonite Surry

The disposal of residual used bentonite slurry shall follow|
good practice guidelines stated in ProPECC PN
“Construction Site Drainage” and listed as follows:

e If the disposal of a certain residual quantity cannot|
avoided, the used slurry may be disposed of at the m
spoil grounds subject to obtaining a marine dumg
licence from EPD on a case-by-case basis.

e If the used bentonite slurry is intended to be dispose
through the public drainage system, it shall be treated t
respective effluent standards applicable to foul sew
storm drains or the receiving waters as set out in
Technical Memorandum of Standards for Efflue
Discharged into Drainage and Sewerage Systems, I
and Coastal Waters.

o |If the used bentonite slurry is intended to be dispose
public fill reception facilities, it will be mixed with dry so
on site before disposal.

construction period
the

1/94
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WDII & _ Implementation o
CWBEIA | Environmental Protection Measures/ Mitigation M easures Location/ Timing Implementation Stages* Relevant L_eglfsla'uon
Report Agent and Guidelines
Ref Des | C | O | Dec
S6.6.7 In order to monitor the disposal of public fill and C&D waste\&brk site / During the Contractor and + ETWB TCW No.
public fill reception facilities and landfills, respectively, and|toonstruction period Independent 31/2004
control fly tipping, a trip-ticket system shall be included as pne Environmental
of the contractual requirements and implemented by |the Checker
Environmental Team undertaking the environmental monitoring
and audit work. An Independent Environment Checker shdll be
responsible for auditing the results of the system.
S6.6.8 Work site / During the Contractor \/ ProPECCPN 1/94

* Des - Design, C - Construction, O — Operation, and Dec - Decommissioning
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TableA.5 Implementation Schedule for Land Contamination
WDII & . Implementation o
CWBEIA | £vironmental Protection Measures/ Mitigation M easures Location / Timing |mplementation Stages* Relevant L_egl_slatlon
Report Agent and Guidelines
Des | C O | Dec
Ref
Construction and Operation Phase

S.7.1.1

As no potential contaminative land uses were identified

in this EM&A Manual.

within -

the Study Area, adverse land contamination impacts associated
with the construction and operation of the Project is |not
expected. As such, environmental protection and mitigation
measures are considered not necessary and will not be cavered

* Des - Design, C - Construction, O — Operation, and Dec - Decommissioning

Appendix 3.1
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TableA.7 Implementation Schedulefor Landscape and Visual
WDII & Environmental Protection Measures/ Mitigation Measures Location/ Timing | Implementation Implementation Relevant Legislation
CWBEIA Agent Stages* and Guidelines
Report Ref Des| C | O | Dec
Construction Phase
Table 10.5 CM1 Topsoil, where identified, shall be stripped and storedVifmrk site / During Contractor N N EIAOTM
re-use in the construction of the soft landscape wark&nstruction Phase
where practical.
Table 10.5 CM2 Existing trees to be retained on site shall be carefllyrk site / During Contractor \/ + EIAOTM
protected during construction. Construction Phase
Table 10.5 CM3 Trees unavoidably affected by the works shall Werk site / During Contractor \/ + EIAOTM
transplanted where practical. Construction Phase
Table 10.5 CM4 Compensatory tree planting shall be provided Work site / During Contractor + + EIAOTM
compensate for felled trees. Construction Phase
Table 10.5 CM5  Control of night-time lighting. Work site / During  Contractor + EIAOTM
Construction Phase
Table 10.5 CM6 Erection of decorative screen hoarding compatible withwhek site / During Contractor + EIAOTM
surrounding setting. Construction Phase
Operation Phase
Table 10.6, OM1 Aesthetic design of buildings and road-related struct{irégork site / During HyD + N ETWB TCW 2/2004
Figure 10.5.1- including viaducts, vent buildings, subways, footbridgé&¥esign Stage and
10.5.5 and noise barriers and enclosure. Operation Phases
Table 10.6, | OM3 Buffer Tree and Shrub Planting to screen proposed ro#ésk site / During HyD \/ N ETWB TCW 2/2004
Figure 10.5.1- and associated structures. Design Stage and
10.5.5 Operation Phases
Table 10.6, | OM5 Aesthetic streetscape design. Work site / During ~ HyD v N ETWB TCW 2/2004
Figure 10.5.1- Design Stage and
10.5.5 Operation Phases
Table 10.6, | OM6 Aesthetic design of roadside amenity areas. Work site / During  HyD N N ETWB TCW 2/2004
Figure 10.5.1- Design Stage and
10.5.5 Operation Phases

*Des - Design, C - Construction, O — Operation, and Dec - Decommissioning
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Action and Limit Level

Action and Limit Level for Noise Monitoring

Time Period Action Level Limit Level

07:00 — 19:00 hours on normal When one documented 75 dB(A)/ 70 dB(A)/
weekdays complaint is received. 65 db(A)Nte !

Note 1:

70dB(A) and 65 dB(A) for schools during normal teaching periods and school examination periods, respectively.

- If works are to be carried out during the restricted hours, the conditions stipulated in the Construction Noise Permit
(CNP) issued by the Noise Control Authority have to be followed.

Action and Limit Level for Air Monitoring

Monitoring Location [1-hour TSP Level in 1 g/m3 24-hour TSP Level in iz g/m3
Action Level Limit Level Action Level Limit Level
CMA1Db 320.1 500 176.7 260
CMA2a 323.4 500 169.5 260
CMA3a 311.3 500 171.0 260
CMA4a 312.5 500 171.2 260
CMA5a 332.0 500 181.0 260
MA1e 325.1 500 173.4 260
MA1w 325.1 500 173.4 260
MA1b 325.1 500 173.4 260
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5 RECALIBRATION

TISCH
| ‘ February 3, 2022

Environmental

% ;.é ;/%% .

Calibration Certification Information
Cal. Date: February 3, 2021 Rootsmeter 5/N: 438320 Ta: 293 °K
Operator:  Jim Tisch Pa: 750.6 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3880
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) (m3) {m3) {min) {mm Hg) (in H20)

1 1 2 1 1.4550 3.2 2.00

2 3 4 1 1.0280 6.4 4.00

3 5 6 1 0.9180 8.0 5.00

4 7 8 1 0.8750 8.8 5.50

5 9 10 1 0.7220 12.8 8.00

Data Tabulation

Vstd Qstd \/ AH( Peid )( = ) Qa AH(T""/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
1.0002 0.6874 1.4174 0.9957 0.6844 0.8836
0.9959 0.9688 2.0044 0.9915 0.9645 1.2496
0.9937 1.0825 2.2410 0.9893 1.0777 1.3971
0.9927 1.1345 2.3504 0.9883 1.1295 1.4653
0.9873 1.3675 2.8347 0.9829 1.3614 1.7672
m= 2.08437 m= 1.30520
QSTD b= -0.01508 QA b= -0.00940
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(—f,’:?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
Pa: 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



Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 28-Oct-21
Equipment no. HVS002 Calbration Due Date 28-Dec-21
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 298.7 Kelvin|Pressure, P, 1018 mmHg
Orifice Transfer Standard Information
Equipment No. 3880 Slope, m, 2.08437 Intercept, bc -0.01508
Last Calibration Date 3-Feb-21 (HxP,/1013.3x298/T,) *?
Next Calibration Date 3-Feb-22 = M: XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P/1013.3x298/T,)"%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 13 1.3 2.6 0.7817 28 28.0306
2 1.9 1.9 3.8 0.9435 32 32.0349
3 3.0 3.0 6.0 1.1837 42 42.0459
4 3.9 3.9 7.8 1.3486 46 46.0502
5 5.0 5.0 10.0 1.5260 52 52.0568
By Linear Regression of Y on X
Slope, m = 32.9282 Intercept, b = 1.9558
Correlation Coefficient* = 0.9969
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Garry Yu Checked by James Chu
28-Oct-21 Date 28-Oct-21

Date




Lam Environmental Services Limited

Calibration Data for High Volume Sampler (TSP Sampler)

Location CMA2a Calbration Date 28-Dec-21
Equipment no. HVS002 Calbration Due Date 27-Feb-22
CALIBRATION OF CONTINUOUS FLOW RECORDER
Ambient Condition
Temperature, T, 288.3 Kelvin|Pressure, P, 1024 mmHg
Orifice Transfer Standard Information
Equipment No. 3880 Slope, m, 2.08437 Intercept, bc -0.01508
Last Calibration Date 3-Feb-21 (HxP,/1013.3x298/T,) *?
Next Calibration Date 3-Feb-22 = M XQgqq +be
Calibration of TSP
Calibration Manometer Reading Q s Continuous Flow IC
Point H (inches of water) (m*/ min.) Recorder, W (W(P/1013.3x298/T,)"%/35.31)
(up) (down) (difference) X-axis (CFM) Y-axis
1 1.3 1.3 2.6 0.7980 28 28.6226
2 2.1 21 4.2 1.0123 36 36.8005
3 3.3 3.3 6.6 1.2672 43 43.9562
4 3.8 3.8 7.6 1.3593 49 50.0896
5 4.4 4.4 8.8 1.4621 53 54.1786
By Linear Regression of Y on X
Slope, m = 37.6326 Intercept, b = -1.6683
Correlation Coefficient* = 0.9934
Calibration Accepted = Yes/Ne**
* if Correlation Coefficient < 0.990, check and recalibration again.
** Delete as appropriate.
Remarks :
Calibrated by Harry Po Checked by Alan Ng
28-Dec-21 Date 28-Dec-21

Date




Calibration Certificate

Certificate Number 2021010517

Customer:

Lam Geotechnics Ltd

Model Number  LxT SE Procedure Number  D0001.8384

Serial Number 0005062 Technician Ron Harris

Test Results Pass Calibration Date 26 Aug 2021

oo - Calibration Due

Initial Condition Inoperable Temperature 2329 °C £0.25 °C

Description Sound Expert LxT Humidity 51.9 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.13 kPa *0.13kPa

Firmware Revision: 2.404
Evaluation Method Tested with: Data reported in dB re 20 uPa.

PCB 377B02, S/N 173734

Larson Davis CAL291, S/N 0108
Larson Davis CAL200, S/N 9079
Larson Davis PRMLxT1L, S/N 042836

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with

Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1

ANSI $1.4-2014 Class 1
ANSI 81.4 (R2006) Type 1

IEC 61252:2002
IEC 61260:2001 Class 1
IEC 61672:2013 Class 1

ANSI S1.11 (R2009) Class 1
ANSI $1.25 (R2007)
ANS| $1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the requirements
of ISO/IEC 17025:2017.

Test points marked with a 1 in the uncertainties column do not fall within this laboratory's scope of accreditation.
The quality system is registered to ISO 9001:2015.
This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing from
the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version
2.301, 2015-04-30

For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001
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Certificate Number 2021010517

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 HPa

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSIASA S1.4-2014/Part3.

No Pattern approval for IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 available.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part 3,
for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made about
conformance of the sound level meter to the full specifications of IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 because (a) evidence
was not publicly available, from an independent testing organization responsible for pattern approvals, to demonstrate that the model of
sound level meter fully conformed to the class 1 specifications in IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 or correction data for
acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests of IEC
61672-3:2013 / ANSI/ASA $1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA

$1.4-2014/Part 1.

Standards Used

Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2020-09-18 2021-09-18 001250

Hart Scientific 2626-H Temperature Probe 2021-02-04  2022-08-04 006767
Larson Davis CAL200 Acoustic Calibrator 2021-07-21  2022-07-21 007027
Larson Davis Model 831 2021-03-02  2022-03-02 007182

PCB 377A13 1/2 inch Prepolarized Pressure Microphone ~ 2021-03-03  2022-03-03 007185

SRS DS360 Ultra Low Distortion Generator 2021-04-13  2022-04-13 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2020-10-06  2021-10-06 PCB0004783

Acoustic Calibration

Measured according to IEC 61672-3:2013 10 and ANSI S1.4-2014 Part 3: 10

-- End of measurement results--

- o R Expamiéd
Measurement Test Result [dB]  Lower Limit [dB] Upper Limit [dB] Uncertainty [dB] Result
1000 Hz 114.00 113.80 114.20 0.14 Pass
As Received Level: 116.07
Adjusted Level: 114.00
-- End of measurement results--
Loaded Circuit Sensitivity
Test Result Lower Limit Upper Limit Expanded
M t
=L [@Bre1V/Pa]  [dBrelV/Pa] [dBre1V/Pa]  Uncertainty [dB] <ot
1000 Hz -27.69 -29.61 -26.24 0.14 Pass
-- End of measurement results--
Acoustic Signal Tests, C-weighting
Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under
Test (UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI
$1.4-2014 Part 1: 5.5
sk il ln Expanded
F Hz l
requency [Hz] Test Result [dB] Expected [dB] Lower Limit [dB] Upper Limit [dB} Uncertainty [dB] Result
125 -0.20 -0.20 -1.20 0.80 0.23 Pass
1000 0.13 0.00 -0.70 0.70 0.23 Pass
8000 -2.49 -3.00 -5.50 -1.50 0.32 Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
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Certificate Number 2021010517

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI S1.4-2014 Part 3: 11.1

Measurement

A-weighted

Test Result [dB]
40.32

~ End of measurement results--

-- End of Report--

Signatory: _Ron Harris

LARSON DAVIS - APCB PIEZOTRONICS DIV.
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Good Ba Ba Hitech Building, Nos. 22-24 Wing Kei Road, Kwai Chung, New Territories, Hong Kong ’f/w/;-\\\‘;@ i

Tel; (852) 2873 6860 Fax: (852) 2555 7533 E-mail: smec@cigismec.com  Website: www.cigismec.com TS 'r_

CERTIFICATE OF CALIBRATION

Certificate No.: 21CA0120 03 Page: 1 of 2
Item tested -
Description: Acoustical Calibrator (Class 1)

Manufacturer: Honglim Co., Ltd.

Type/Model No.: HLES-02

Serial/Equipment No.: 2019612870

Adaptors used: g

Item submitted by

Curstomer: Lam Environmental Services Limited.
Address of Customer: -

Request No.: -

Date of receipt: 20-Jan-2021

Date of test: 24-Jan-2021

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2341427 11-May-2021 SCL
Preamplifier B&K 2673 2743150 03-Jun-2021 CEPREI
Measuring amplifier B&K 2610 2346941 03-Jun-2021 CEPREI
Signal generator DS 360 33873 19-May-2021 CEPREI
Digital multi-meter 34401A US36087050 19-May-2021 CEPREI
Audic analyzer 8903B GB41300350 18-May-2021 CEPREI
Universal counter 53132A MY40003662 18-May-2021 CEPREI

Ambient conditions

Temperature: 21x1°C
Relative humidity: 55+ 10%
Air pressure: 1000 £ 5 hPa

Test specifications

1, The Sound Calibrator 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 calibrator conforms to the requirements of annex B of IEC 60842; 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.

Date: 25-Jan-2021 Company Chop:

Approved Signatory:

Feg J

gertificate refer to the conditon of the instrument on the date of calibration arm
m stability of the instrument. The results apply to the item as received.

Comments: The resuits reported in
carry no implication regarding the long

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

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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 (S1) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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Certificate No.: 21CA0120 03 Page: 2 of 2

1, Measured Sound Pressure Level

The output Sound Pressure Leval 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 uPa)

Frequency Qutput Sound Pressure Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz dB dB dB
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 S§TF=0.013 dB

Estimated expanded uncertainty 0.005 dB

3, Actual Qutput Frequency

The determination of actual output frequency was made using a B&K 4180 microphene together with a B&K 2673
preampiifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal

standard. The actual output frequency at 1 KHz was:

At 1000 Hz Actual Frequency = 999.3 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 8903 B distortion analyser. The TND resuft at 1 KHz was:

At 1000 Hz TND = 0.4 %

Estimated expanded uncertainty 0.7 %

The expanded 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 -
Calibrated by: EEE = : Checked by: B
Fung Chi Yip
Date: 24-Jan-202 Date:

The standard(s) and equipfment 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 & Materials Engineering Co., Ltd. Form No.CARP156-2/lssue 1/Rev.C/01/05/2005

accredited laboratories. The results shown in this certificate are traceable to the International System of Units (S) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the labnratnns
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Tel: (852) 2873 6860  Fax: (852) 2555 7533  E-mail: smec@cigismec.com  Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 21CA10621 05-02 Page: 1 of 2

Item tested

Description: Acousticai Calibrator (Class 1)
Manufacturer: Honglim Co., Ltd.

Type/Model No.: HLES-02

Serial/Equipment No.: 2019612534

Adaptors used: -

ltem submitted by

Curstomer: Lam Environmental Services Limited.
Address of Customer:

Request No.: s

Date of receipt: 21-Oct-2021

Date of test: 25-Oct-2021 .

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2341427 04-May-2022 SCL
Preamplifier B&K 2673 2239857 31-May-2022 CEPREI
Measuring amplifier B&K 2610 2346941 01-Jun-2022 CEPREI
Signal generator DS 360 33873 27-May-2022 CEPREI
Digital multi-meter 34401A US36087050 27-May-2022 CEPREI
Audio analyzer 8903B GB41300350 28-May-2022 CEPRE!
Universal counter 53132A MY40003662 02-Jun-2022 CEPREI

Ambient conditions

Temperature: 22+1°C
Relative humidity: 55+ 10 %
Air pressure: 1005 + 5 hPa

Test specifications

t; The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the tab 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 calibrator 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 af& presented on page 2 of this certificate.

Approved Signatory: Date: 26-Oct-2021 Company Chop:

‘f.:eng unqi

Comments: The results reported in this cerfificate refer to the conditon of the instrument on the date of calibration and
carry no implication regarding the Iong“\e\r/rpl stability of the instrument. The results apply to the item as received.

© Soils & Malerials Engineering Co , Lid Form No CARP156-1/Issue 1/Rev D/01/03/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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Good Ba Ba Hitech Building, Nos. 22-24 Wing Kei Road, Kwai Chung, New Territories, Hong Kong
Tel: (852) 2873 6860  Fax: (852) 2555 7533  E-mail: smec@cigismec.com  Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

(Continuation Page}

Certificate No.: 21CA1021 05-02 Page: 2 of 2

1, 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 iPa)

Frequency Output Sound Pressure Measured Output Estimated Expanded |
Shown Level Setting Sound Pressure Level Uncertainty |
B Hz dB dB  dB
1000 94.00 94.02 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 =0.011 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 = 998.27 Hz
Estimated expanded uncertainty 0.1 Hz Coverage factor k = 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 8903 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND =0.4 %

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the 1ISO Publication "Guide to the expression
of uncentainty 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 - .)
Calibrated by: ; Checked by: s

“Ung Chi Yip |\ Chan Yuk Yiu
Date: 5-0ct-2021 Date: 26-Oct-2021
The standard(s) and equipment used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to naintain the required accuracy level.

© Soils & Malenals Engineering Co._, Ltd Form No,CARP156-2/Issue 1/Rev,C/01/05/2005

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.



Calibration Certificate

Certificate Number 2020014198
Customer:
Lam Geotechnics Ltd

Model Number  LxT SE Procedure Number  D0001.8384

Serial Number 0006307 Technician Ron Harris

Test Results Pass Calibration Date 28 Dec 2020

Calibration Due
iti iti As Manufactured

Initial Condition Temperature 23.25 °C +0.25°C

Description Sound Expert LxT Humidity 516 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 85.71 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 uPa.

Larson Davis PRMLxT1L. S/N 070008
PCB 377B02. S/N 325638

Larson Davis CAL200. S/N 9079
Larson Davis CAL291. S/N 0108

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI S$1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI S$1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI S$1.25 (R2007)

IEC 61672:2013 Class 1 ANSI S$1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a f in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version
2.301, 2015-04-30

LARSON DAVIS - A PCB PIEZOTRONICS DIV. Vi, @
N AN /7,
1681 West 820 North i:*lg/\%’: @! LAR SON DAWS

Provo,UT 84601,United States L
~16.684.0001 /@\ ACCREDITES A PCB PIEZOTRONICS DIV.
~00%" Dralp W Cert. #3622.01

/A

2020-12-28T13:05:57 Page 1 of 3 D0001.8406 Rev E



Certificate Number 2020014198
For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.
No Pattern approval for IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 available.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made
about conformance of the sound level meter to the full specifications of IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 because (a)
evidence was not publicly available, from an independent testing organization responsible for pattern approvals, to demonstrate that
the model of sound level meter fully conformed to the class 1 specifications in IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 or
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests
of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA
S1.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2020-09-18  2021-09-18 001250
Hart Scientific 2626-S Humidity/Temperature Sensor 2020-05-12  2021-05-12 006943
Larson Davis CAL200 Acoustic Calibrator 2020-07-21  2021-07-21 007027
Larson Davis Model 831 2020-03-02  2021-03-02 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone 2020-03-05 2021-03-05 007185
SRS DS360 Ultra Low Distortion Generator 2020-04-14 2021-04-14 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2020-10-06  2021-10-06 PCB0004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI S1.4-2014 Part 3: 10

Expanded
M t imi imi Result
easuremen Test Result [dB] Lower Limit [dB] Upper Limit [dB] Uncertainty [dB] esu
1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity
Measurement Test Result Lower Limit Upper Limit Expanded Result
[dBrelV /Pa] [dBrelV/Pa] [dBrelV/Pa] Uncertainty [dB]
1000 Hz -27.74 -29.61 -26.24 0.14 Pass

-- End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV. Vi, @
N AN /7,
1681 West 820 North i:*lg/\%’: @! LAR SON DAWS

Provo,UT 84601,United States L
~16.684.0001 /@\ ACCREDITES A PCB PIEZOTRONICS DIV.
~00%" Dralp W Cert. #3622.01

/A

2020-12-28T13:05:57 Page 2 of 3 D0001.8406 Rev E



Certificate Number 2020014198

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI S1.4-2014 Part

1:5.5

Frequency [Hz] Test Result [dB] Expected [dB] Lower Limit [dB] Upper Limit [dB]
125 -0.18 -0.20 -1.20 0.80
1000 0.16 0.00 -0.70 0.70
8000 -3.19 -3.00 -5.50 -1.50

-- End of measurement results--

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI S1.4-2014 Part 3: 11.1
Measurement Test Result [dB]

A-weighted 40.20

-- End of measurement results--

-- End of Report--

Expanded
Uncertainty [dB]

0.23
0.23
0.32

Result

Pass
Pass
Pass

Signatory:  Rown Harres

LARSON DAVIS - A PCB PIEZOTRONICS DIV. Vi, @
N AN/ 7
1651 West 520 Nt s U LARSON DAVIS

A PCB PIEZOTRONICS DIV.

Provo,UT 84601,United States PENY
716-684-0001 i BSCAEDITED
. ) er

ams

2020-12-28T13:05:57 Page 3 of 3

D0001.8406 Rev E



Calibration Certificate

Certificate Number 2021001441
Customer:
Lam Environmental Services Ltd

Model Number  LxT SE Procedure Number  D0001.8384

Serial Number 0006345 Technician Ron Harris

Test Results Pass Calibration Date 8 Feb 2021

Calibration Due 8 Feb 2022
iti iti As Manufactured

Initial Condition Temperature 23.56 °C +0.25°C

Description Sound Expert LxT Humidity 543 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 85.6 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested with: Data reported in dB re 20 uPa.

Larson Davis PRMLxT1L. S/N 069994
PCB 377B02. S/N 326416

Larson Davis CAL200. S/N 9079
Larson Davis CAL291. S/N 0108

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8378:

IEC 60651:2001 Type 1 ANSI S$1.4-2014 Class 1
IEC 60804:2000 Type 1 ANSI S1.4 (R2006) Type 1
IEC 61252:2002 ANSI S$1.11 (R2009) Class 1
IEC 61260:2001 Class 1 ANSI S$1.25 (R2007)

IEC 61672:2013 Class 1 ANSI S$1.43 (R2007) Type 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017.

Test points marked with a f in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev J Supporting Firmware Version
2.301, 2015-04-30

LARSON DAVIS - A PCB PIEZOTRONICS DIV. Vi, @
N AN /7,
1681 West 820 North i:*lg/\%’: @! LAR SON DAWS

Provo, UT 84601, United States EL
~16.684.0001 /@\ ACCREDITES A PCB PIEZOTRONICS DIV.
~00%" Dralp W Cert. #3622.01

/A

2021-2-8T13:09:56 Page 1 of 3 D0001.8406 Rev E



Certificate Number 2021001441
For 1/4" microphones, the Larson Davis ADP024 1/4" to 1/2" adaptor is used with the calibrators and the Larson Davis ADP043 1/4" to
1/2" adaptor is used with the preamplifier.

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

Periodic tests were performed in accordance with precedures from IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part3.
No Pattern approval for IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 available.

The sound level meter submitted for testing successfully completed the periodic tests of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part
3, for the environmental conditions under which the tests were performed. However, no general statement or conclusion can be made
about conformance of the sound level meter to the full specifications of IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 because (a)
evidence was not publicly available, from an independent testing organization responsible for pattern approvals, to demonstrate that
the model of sound level meter fully conformed to the class 1 specifications in IEC 61672-1:2013 / ANSI/ASA S1.4-2014/Part 1 or
correction data for acoustical test of frequency weighting were not provided in the Instruction Manual and (b) because the periodic tests
of IEC 61672-3:2013 / ANSI/ASA S1.4-2014/Part 3 cover only a limited subset of the specifications in IEC 61672-1:2013 / ANSI/ASA
S1.4-2014/Part 1.

Standards Used
Description CalDate  Cal Due Cal Standard
Larson Davis CAL291 Residual Intensity Calibrator 2020-09-18  2021-09-18 001250
Hart Scientific 2626-S Humidity/Temperature Sensor 2020-05-12  2021-05-12 006943
Larson Davis CAL200 Acoustic Calibrator 2020-07-21  2021-07-21 007027
Larson Davis Model 831 2020-03-02  2021-03-02 007182
PCB 377A13 1/2 inch Prepolarized Pressure Microphone 2020-03-05 2021-03-05 007185
SRS DS360 Ultra Low Distortion Generator 2020-04-14 2021-04-14 007635
Larson Davis 1/2" Preamplifier for Model 831 Type 1 2020-10-06  2021-10-06 PCB0004783

Acoustic Calibration
Measured according to IEC 61672-3:2013 10 and ANSI S1.4-2014 Part 3: 10

Expanded
M t imi imi Result
easuremen Test Result [dB] Lower Limit [dB] Upper Limit [dB] Uncertainty [dB] esu
1000 Hz 114.01 113.80 114.20 0.14 Pass
Loaded Circuit Sensitivity
Measurement Test Result Lower Limit Upper Limit Expanded Result
[dBrelV /Pa] [dBrelV/Pa] [dBrelV/Pa] Uncertainty [dB]
1000 Hz -28.43 -29.61 -26.24 0.14 Pass

-- End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV. Vi, @
N AN /7,
1681 West 820 North i:*lg/\%’: @! LAR SON DAWS

Provo, UT 84601, United States EL
~16.684.0001 /@\ ACCREDITES A PCB PIEZOTRONICS DIV.
~00%" Dralp W Cert. #3622.01

/A

2021-2-8T13:09:56 Page 2 of 3 D0001.8406 Rev E



Certificate Number 2021001441

Acoustic Signal Tests, C-weighting

Measured according to IEC 61672-3:2013 12 and ANSI S1.4-2014 Part 3: 12 using a comparison coupler with Unit Under Test
(UUT) and reference SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5; ANSI S1.4-2014 Part
1:5.5

Expanded

Frequency [Hz] Test Result [dB] Expected [dB] Lower Limit [dB]  Upper Limit [dB] Uncertainty [dB] Result
125 -0.20 -0.20 -1.20 0.80 0.23 Pass
1000 0.18 0.00 -0.70 0.70 0.23 Pass
8000 -2.64 -3.00 -5.50 -1.50 0.32 Pass

-- End of measurement results--

Self-generated Noise

Measured according to IEC 61672-3:2013 11.1 and ANSI S1.4-2014 Part 3: 11.1
Measurement Test Result [dB]

A-weighted 40.36

-- End of measurement results--

-- End of Report--

Signatory:  Rown Harres

LARSON DAVIS - A PCB PIEZOTRONICS DIV. Vi, @
N AN/ 7
1651 West 520 Nt s U LARSON DAVIS

Provo, UT 84601, United States ,////_%: = A PCB PIEZOTRONICS DIV.

716-684-0001 /"/u/ﬁ\n\“\ Cert. #3622.01
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SOILS & MATERIALS ENGINEERING CO., LTD.
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Good Ba Ba Hitech Building, Nos. 22-24 Wing Kei Road, Kwai Chung, New Territories, Hong Kong

Fax; (852) 2555 7533  E-mail: smec@cigismec.com  Website: www.cigismec.com
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Certificate No.: 21CA0222 03 Page 1 of 2

Item tested R _ R N

Description: Sound Level Meter (Class 1) Microphone Preamp

Manufacturer: B&K B&K B&K

Type/Model No.: 2250 4189 ZC0032

Serial/Equipment No.: 2701778 2755097 19223

Adaptors used: - - -

Item submitted by R

Customer Name: Lam Geotechnics Limited.

Address of Customer: -

Request No.: -

Date of receipt: 22-Feb-2021

Date of test: 23-Feb-2021

Reference equipment used in the calibration - -

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

Multi function sound calibrator B&K 4226 2288444 23-Aug-2021 CIGISMEC

Signal generator DS 360 33873 19-May-2021 CEPREI

Ambient conditions R ) - R -

Temperature: 22+1°C

Relative humidity: 55+ 10 %

Air pressure: 1000 = 5 hPa

Test specificatioris N o R

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.

'y

‘Approved Signatory: Date:  24-Feb-2021 Company Chop:

Comments: The results reported in thi énificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the long-term stability of the instrument. The results apply to the item as received.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-1/Issue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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Certificate No.: 21CA0222 03 Page 2 of 2

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.

Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
c Pass 0.8
Lin Pass 16
Linearity range for Leq Atreference range , Step 5dB at4kHz  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 Atreference range , Step5dB at4 kHz ~ Pass 0.3
Frequency weightings A Pass 0.3
Cc 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 1/10° at 4kHz Pass 0.3
1 ms burst duty factor 1/10* at 4kHz  Pass 03
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
Leqg 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 94 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.

Expanded Coverage
Test: - Subtest N _ Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator S ) N -
N/A

The expanded uncertainties have been calculated in accordance with the 1SO 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 -

Calibrated-by: . Checked by:

Date:

Date: 24-Fett2021

The standard(s) and equi nent 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 & Materials Engineering Co., Ltd. Form No.CARP152-2/Issue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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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 12.6 dB
Noise level in C weighting 13.8 dB
Noise level in Lin 20.0 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)

Reference/Expected level [ Actua_l level | Tolerance Dev§a_tion !
non-integrated integrated non-i_ntegrated integated |
}7 dB B | dB | +d8 . | d | dB |
94.0 94.0 94.0 0.7 0.0 0.0 |
' 99.0 99.0 99.0 0.7 0.0 0.0
104.0 104.0 104.0 0.7 0.0 0.0
109.0 109.0 109.0 0.7 0.0 0.0
114.0 114.0 114.0 0.7 0.0 0.0
119.0 119.0 119.0 0.7 0.0 0.0
124.0 124.0 ‘ 124.0 0.7 0.0 0.0
129.0 ‘ 1200 | 1200 0.7 - 00 0.0
134.0 134.0 134.0 0.7 00 0.0
135.0 135.0 135.0 0.7 0.0 ‘ 0.0
136.0 136.0 | 136.0 0.7 0.0 00 |
137.0 137.0 ‘ 137.0 0.7 0.0 0.0
138.0 138.0 138.0 0.7 0.0 0.0
139.0 139.0 139.0 0.7 0.0 0.0
140.0 140.0 140.0 0.7 00 | 00
89.0 89.0 89.0 0.7 0.0 0.0
84.0 84.0 84.0 0.7 00 | 00 |
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 49.0 49.0 0.7 0.0 0.0
44.0 44.0 44.0 0.7 0.0 0.0
39.0 39.0 39.0 0.7 0.0 0.0
(c)Soils Materials Eng. Co., Ltd. Form No.: CAWS 152/Issue 1/Rev. B/01/02/2007
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34.0 34.0 34.0 0.7 0.0 0.0 i
33.0 33.0 33.0 0.7 0.0 00 |
32.0 32.0 32.0 0.7 0.0 0.0
31.0 31.0 31.0 0.7 0.0 0.0
0 300 | 300 67 _ 60 | 00
‘Measurements for an indication of the reference SPL on all other ranges which include it .
~ Other ranges i(pected level | Actual level Tolerance Deviatic_)n_|
dB | aB | dB _ +-dB dB -
20-140 k 94.0 | 94.0 0.7 00 _‘
Measurements on all level ranges for indications 2 dB below the upper limit and 2 dB above the lower limit
~ Ranges | Reference/Expected level ' Actuallevel | Tolerance | Deviation
8 | dB . | sds | dB
20-140 ‘ 30.0 30.0 0.7 0.0
. 138.0 138.0 | 0.7 0.0

FREQUENCY WEIGHTING TEST
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: -
Frequency Ref. level = Expected

Correction of | Actual level| Tolerance(dB) | Deviation *

level electrical

| response | |

. Hz | B  dB | d | B + | - | a
1000.0 ‘ 94.0 94.0 00 | 940 00 | 00 00 |
31.6 94.0 54.6 N/A 54.6 1.5 1.5 0.0

' 63.1 94.0 67.8 0.0 67.8 1.5 1.5 0.0
125.9 94.0 77.9 0.0 77.9 1.0 1.0 0.0

‘ 251.2 94.0 85.4 0.0 854 1.0 1.0 0.0

| 501.2 94.0 90.8 0.0 90.7 1.0 1.0 -0.1
1995.0 94.0 95.2 0.0 95.2 1.0 1.0 0.0
3981.0 94.0 95.0 -0.1 | 949 | 1.0 1.0 0.0
7943.0 94.0 929 | -03 92.6 15 3.0 0.0

_1259%0.0 ‘ 940 | 87 | -03 ‘ 894 ‘ 3.0 6.0 0.0

Frequency weighting C: -

| F?quency | Ref. level ExpmeorrectionWActual Ievel[ Tolerance(dB) ]—Deviation*

L level electrical

response ‘

. Wz 4 48 8 o | + | - d
1000.0 94.0 940 | 0.0 94.0 0.0 0.0 0.0
31.6 94.0 91.0 N/A 91.1 1.5 1.5 0.1
63.1 94.0 93.2 0.0 93.2 1.5 ‘ 1.5 0.0
125.9 94.0 93.8 0.0 93.8 1.0 1.0 0.0

(c)Soils Materials Eng. Co., Ltd Form No.: CAWS 152/Issue 1/Rev. B/01/02/2007
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251.2 94.0 94.0 0.0 94.0 1.0 | 1.0 0.0
501.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
1995.0 | 94.0 93.8 0.0 93.8 1.0 1.0 | 0.0
3981.0 | 94.0 93.2 -0.1 93.1 1.0 1.0 0.0
7943.0 %4.0 | 91.0 -0.3 90.7 1.5 3.0 0.0
12590.0 ‘ 940 | 878 | 03 | 85 | 30 | 60 0.0
@ency weighting Lin: - -
Frequency | Ref. leveT‘TExpected Correction of | Actual level | Tolerance(dB) | Deviation *
' level electrical
| response
Hz | dB Jl_ 8 | dB | dB + |- dB
10000 | 940 94.0 0.0 94.0 00 | 00 0.0
31.6 . 940 94.0 N/A 94.1 15 | 15 0.1
63.1 ‘ 94.0 | 94.0 0.0 94.0 [ 15 15 0.0
125.9 | 94.0 ‘ 94.0 i 0.0 94.0 1.0 1.0 0.0
251.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 ‘ 0.0 94.0 1.0 1.0 0.0
1995.0 94.0 94.0 0.0 94.0 1.0 1.0 0.0
3981.0 94.0 94.0 -0.1 ‘ 94.0 1.0 1.0 0.1
| 7943.0 ‘ 940 | 94.0 -0.3 93.7 1.5 3.0 0.0 .
| 125900 | 940 940 | -03 | 937 30 | 60 0.0

*Deviation = ACtL-J.al level - ( E;pected level - Correction of electrical response)
The correction of electrical response is specified in the Table A.2 of technical documentation of BE
1712-21. The maximum expanded uncertainty of correction of electrical response is 0.29 dB.

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)

I Ref. level | Expected level | Actuallevel | Tolerance(dB) ' _Deviation |
& 4 | A | o+ | - B
160 1150 | 1150 10 | 10 | 00
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  Expectedlevel Actuallevel | Tolerance(dB) = Deviation |
- daB I 8 | ® | + - dB
. 1160 i 119 1119 | 10 10 00
PEAK RESPONSE TEST

The onset time of the peak detector is tested on the reference range by comparing the response to a 100 us

{c)Soils Materials Eng. Co., Ltd. Form No.: CAWS 152/Issue 1/Rev. B/01/02/2007
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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.

Positive polarities: (Weighting C, set the generator signal to single, Lcpeak) .
I Ref. level Response to 10 ms Responseto 100us|  Tolerance | Deviation |
I ~ dB 1 e | @ +- dB B |
.m0 | 1180 | 1196 | 20 | 06 |
Negative polarities: 3 - o -
_ Ref. level | Responseto 10 ms Responseto100us| Tolerance Deviation
| ¢ | dB | 4 | +dB | dB.
| 1m90 | 1190 | 1196 20 0.6
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. ~ (Setto INT)
| Ref. Level | Expected level | Tone burst_smi_ Tolerance | Deviation
Time wighting . ~dB ‘ ~dB | indication(dB) _#-dB | aB |
Slow | 118.0+6.6 | 1180 117.9 0.5 -0.1

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: - - - -
Ref. Level - | Single burst indication |  Tolerance : Deviation
i _d8 | Execed(d) | Acual(dB) | +-dB  dB
1200 12 112 | 20 00 |
Repeated at 100 Hz - - - _ -
~ Ref.level | Repeated burst indication Tolerance |  Deviation ]
a0 | Expected(dB) | Actual (dB) | +/-dB dB
1200 | 117.3 172 10 | 01

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: 1 ms B - - _
Repetition Time Level of | Expected Actual | Tolerance | Deviation | Remarks |
B ~ tone burst leq @ Leq | | |
msec dB aB g = +-dB ag
1000 110.0 1100 | 109.9 1.0 0.1 60sinteg.
10000 1000 1000 | 999 10 -0.1  |6min. integ.

{c)Soils Materials Eng, Co., Ltd. Form No.: CAWS 152/Issue )/Rev. B/01/02/2007
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'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

Integration time: 10 sec
The integrating sound level meter set to Leq:
|__D—uration____ __Rmﬁ\g of_]_ Expectid_ . Actual | Tolerance Deviation _|
msec  |toneburst(dB) = dB | B +- dB dB
10 | 1100 | 800 | 800 | 17 0.0

The integrating sound level meter set to SEL:

Duration | Rms level of | Eﬁegd - Actual Tolerance | Deviation W
msec  |toneburst(dB)  dB |  dB +/-dB B |
- 10.0 ' 1100 | 900 | 900 1.7 | 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 burst signal: 11 cycles of a sine wave of frequency 2000 Hz. -
Level Level reduced m Further reduced | Difference . Tolerance Deviation

| atoverload(dB) |  1dB l 3dB | aB ' dB aB
. 139 | 1339 | 1309 30 10 | 00
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: _1msec o - . B o
!_ Rms Ievi | Lekuced by__ Expecteg level | Actual level | Tolerance Devia_tio_n
| atoverload (dB) (- T R - S B B '_ .
| 1416 | 1406 | 1006 100.6 22 00
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.

: i FreqlE\cy _@ecteg I;/el ) Act_ual level _ Tolerance (dB) _ Deviati_on_l
 Hz . d8 | Measured (dB) s | - dB
| 1000 94.0 94.0 | 0.0 0.0 0.0
125 77.9 78.0 1.0 1.0 0.1
. 8000 | 92.9 | 91.9 15 | 30 _ -1.0 B
END
(c)Soils Materials Eng. Co., Ltd. Form No.: CAWS 152/Issue 1/Rev. B/01/02/2007
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Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: B&K B &K B &K

Type/Model No.: 2250-L 4950 Z2C0032

Serial/Equipment No.: 2722311 2698703 13321

Adaptors used: - - -

Item submitted by

Customer Name: Lam Geotechnics Ltd.

Address of Customer: -

Request No.: -

Date of receipt: 28-Apr-2021

Date of test: 30-Apr-2021

Reference equipmemin the calibration

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

Multi function sound calibrator B&K 4226 2288444 23-Aug-2021 CIGISMEC

Signal generator DS 360 61227 19-May-2021 CEPREI

Ambient conditions R o R

Temperature: 22+1°C

Relative humidity: 55210 %

Air pressure: 1005 + 5 hPa

Test specifications o -

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.

Approved Signatory: Date: - 03-May-2021 C_dmpany Chop:

Comments: The results reported in {hi ' 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. The results apply to the item as received.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-1/Issue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.



SOILS & MATERIALS ENGINEERING CO., LTD.

= o, Hl'!
& K 5 H PR o ) S, HER

//I, /E“\\‘

FHEHAERAERE 2224 FEBAHAMNKE T
Good Ba Ba Hitech Building, Nos. 22-24 Wing Kei Road, Kwai Chung, New Territories, Hong Kong 4,,,//_\//.‘\\\\\\\
Tel: (852) 2873 6860  Fax: (852) 2555 7533  E-mail: smec@cigismec.com  Website: www.cigismec.com GUIms =k
(Continuation Page)
Certificate No.: 21CA0429 02 Page 2 of 2

1, Electrical Tests

The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The res‘ults _
are given in below with test status and the estimated uncertainties. The "Pass” means the resuit of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.

Expanded Coverage
Test: Subtest: B Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
Cc Pass 0.8
Lin Pass 1.6
Linearity range for Leq At reference range , Step 5dB at4 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 Atreference range , Step 5dBat4 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 1/10° at 4kHz  Pass 0.3
1 ms burst duty factor 1/10° at 4kHz ~ 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 94 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.

Expanded Coverage
Test: _ Subtest - Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator o - o
N/A

The expanded 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 -
Calibrated by: |~ [ Checked by: fN’(L
: - “Fung Chivip [ Chan Yuk Yiu
‘Date: 130-Apr-2021 ‘\ Date: 03-May-2021

The standard(s) and equipnient 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 & Materials Engineering Co., Ltd.
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HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
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standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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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 16.5 dB

Noise level in Lin 23.2 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)

Reference/Expected level Actua:l level - | Tolerance ! Dewatlon
I _noil-i_ntegrated | _integrated B non-integrated |  integrated ‘
. g | dB . *d  d | dB |
94.0 94.0 94.0 0.7 00 0.0
99.0 99.0 99.0 0.7 0.0 | 0.0 ‘
104.0 . 104.0 104.0 0.7 0.0 00 |
109.0 109.0 109.0 0.7 | 0.0 0.0
114.0 114.0 114.0 0.7 ‘ 0.0 0.0
112.0 119.0 119.0 0.7 0.0 0.0
124.0 124.0 124.0 0.7 0.0 0.0
| 129.0 | 129.0 129.0 0.7 0.0 ‘ 00 |
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
139.0 139.0 139.0 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 49.0 49.0 0.7 0.0 0.0
44.0 43.9 43.9 0.7 -0.1 -0.1
39.0 39.0 39.0 0.7 0.0 0.0
(¢)Soils Materials Eng. Co., Ltd. Form No.: CAWS 152/Issue 1/Rev. B/01/02/2007
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| 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 32.0 0.7 0.0 0.0
31.0 31.0 | 310 0.7 0.0 0.0
30.0 300 | 300 0.7 00 0.0 |

‘Measurements for an indication of the reference SPL on all other ranges which include it
Other ranges Expected level | Actual level | Tolerance ‘

dB | dB dB ' +/- dB

20140 | 940 | 940 | 0.7

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

. Ranges | Reference/Expected level . Actual level Tolerance Deviation |
| d | dB | a8 -8 | dB |
0.7
20-140 30.0 30.0 0.0
| - 138.0 )l 138.0 0.7 | 0.0

FREQUENCY WEIGHTING TEST

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:
' Frequency ‘ Ref. level | Expected | Correction of| Actual level| Tolerance(dB) | Deviation * |
level electrical
‘ | response
. Hz | dB | 4B 4_ 8 | d | o+ - dB
10000 | 940 94.0 0.0 940 | 00 @ 00 0.0
| 31.6 94.0 54.6 | N/A 54.5 15 1.5 -0.1 .
63.1 94.0 67.8 0.0 ‘ 67.8 15 15 0.0 '
125.9 94.0 77.9 0.0 77.9 1.0 1.0 ‘ 0.0
251.2 94.0 85.4 00 | 84 | 10 ‘ 1.0 0.0
501.2 94.0 90.8 0.0 90.8 1.0 1.0 0.0
1995.0 94.0 95.2 0.0 95.2 ‘ 1.0 1.0 0.0
' 3981.0 94.0 95.0 -0.1 94.9 1.0 1.0 | 0.0
7943.0 94.0 92.9 -0.3 92.6 1.5 3.0 0.0
125900 = 940 = 897 | -03 | 894 30 | 60 ‘ - 0.0
'Frequency weighting C: - ) - - -
: Frequency Ref. level = Expected Correcti_on of| Actual level| Tolerance(dB) | Deviation *
level electrical
response
 Hz 8 & | d  d | + | - | B
1000.0 94.0 94.0 0.0 94.0 0.0 0.0 0.0
31.6 94.0 91.0 N/A 91.1 1.5 1.5 0.1
63.1 94.0 93.2 0.0 93.2 15 1.5 0.0
125.9 94.0 93.8 0.0 93.8 1.0 1.0 0.0
(c)Soils Materials Eng. Co., Ltd. Form No.: CAWS 152/1ssue 1/Rev. B/01/02/2007
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. 2512 | 940 94.0 0.0 94.0 10 10 0.0 |
501.2 940 | 940 0.0 94.0 1.0 1.0 0.0 '

1995.0 940 | 938 0.0 93.8 1.0 | 1.0 0.0 |

3981.0 94.0 93.2 -0.1 93.1 1.0 1.0 0.0 |

7943.0 94.0 91.0 -0.3 90.7 1.5 ‘ 3.0 0.0 |

12590.0 | 94.0 87.8 -0.3 875 | 3.0 6.0 0.0

'Frequen(i/ weighting Lin:

Frequency | Ref.level = Expected | Correction of Actual level| Tolerance(dB) | Deviation *
level electrical
response
Hz 8 | d8 | dB . |+ |- dB
1000.0 940 | 90 | 00 940 | 00 | 00 0.0
31.6 94.0 ‘ 94.0 I N/A 94.1 1.5 15 0.1
| 63.1 94.0 94.0 | 0.0 94.0 15 1.5 0.0
125.9 | 94.0 94.0 0.0 94.0 1.0 1.0 ‘ 0.0
251.2 94.0 94.0 0.0 94.0 1.0 1.0 ‘ 0.0
| 501.2 94.0 94.0 0.0 94.0 1.0 | 1.0 0.0
1995.0 94.0 94.0 0.0 94.0 1.0 1.0 0.0
‘ 3981.0 I 94.0 I 94.0 -0.1 93.9 1.0 1.0 0.0
7943.0 ‘ 94.0 ‘ 94.0 -0.3 93.7 15 3.0 0.0
12590.0 94.0 - 94.0 -0.3 93.7 3.0 6.0 ‘ 0.0

*DeVIatlon Actual level - ( Expected level + Correctlon of electrical response)
The correction of electrical response is specified in the Table A.2 of technical documentation of BE
1853-11. The maximum expanded uncertainty of correction of electrical response is 0.3 dB.

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 | Expectedlevel  Actual level | Tolerzilce(dB) _f_)eviation:
= dB i dB | ds Lo+ |- | B |
136.0 | 1350 135.0 1.0 10 0.0 i

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 pnmary indicator range
when the signal is continuous. (Weight A, Maximum hold)

~ Ref. level | Expectedlevel  Actual level ToIerance(dB)  Deviation -
B dB ) _ dB dB L+ | - B |
B 136.0 131.9 131.9 1.0 | 10 00
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

(c)Soils Materials Eng. Co., Ltd. Form No.: CAWS 152/Issue 1/Rev. B/01/02/2007
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10 ms reference pulse is such as to produce an indication 1 dB below the upper limit of the primary indicator range.

Positive polarities: (Weighting C, set the generator signal to single, Lcpeak) -

Ref. level | Response to 10 ms | Response to 100us|  Tolerance Deviation
- dB dB dB  +-dB dB
| 139.0 139.0 137.5 2.0 -1.5
‘Negative polarities: o i -
| Ref. level .ﬁsponse 1o 10ms Responseto 100us| Tolerance |  Deviation |
B i dB dB +/- dB B
139.0 - 139.0 137.5 B 2.0 -1.5 _
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 Expeﬂ level ‘ Tone burst signal Tf)lerance Deviation
Time wighting B dB | dB | indication(dB) | +-dB dB i
Slow 118.0+6.6 80 | 179 | o5 | 01 |
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: -
}» Ref. Level - __ Single burst indication Tolerance Deviation |
dB | Expected (dB) |  Actual (dB) +#-dB dB _
| 140.0 1312 1314 2.0 -0.1
Repeated at 100 Hz
' ~ Ref.level |_ _ Repeated burst indication Tolerance Deviation |
ag __‘_Expected @) | Actual(dB) | = +- g | dB
1400 137.3 - 1372 1.0 -0.1 |

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
repeated for Type 1 SLM with 40 dB below the upper limit of the linearity.

of the linearity range and

Frequency of tone burst: 4000 Hz
Duration of tone burst: 1ms - _ o B
Repetition Time Level of = Expected Actual Tolerance | Deviat_ion Remarks_
| toneburst  Leq Leq — | ]
msec | dB @8 ~ d8  +-dB  dB | |
1000 110.0 110.0 109.9 1.0 -0.1 60s integ.
10000 | 100.0 1000 999 = 1.0 -0.1 6min. integ. |

{c)Soils Materials Eng. Co., Ltd.
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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
Integration time: 10 sec
The integrating sound level meter set to Leq: | _ B s
' Duration | Rmslevelof | Expected | Actual | Tolerance |_ ~ Deviation
msec | tone burst (dB) dB '__ dB +-dB | dB
10 | 1100 | 800 | 800 17 | o0
‘The integrating sound level meter set to SEL: - -
' Duration Rms level of Expected | Actual | Tolerance | Deviation
msec | tone burst (dB) aB dB . +-dB dB |
100 | 100 | s00 | %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 burst signal: 11 cycles of a sine wave of frequency 2000 Hz. B
. Level Level reduced by | Further reduced | _Difference | Tolerance r Deviation
|atoverioad(dB) |  1dB | 3dB | B dB _ B
135.5 1345 | 131.5 _ 3.0 ' 1.0 T 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 . ] -
I &ns level 1 %reduced by | Expected le_vel_ | Actual level_ | Tolerancg A
: atoverioad(dB) |  1dB | dB _| dB _ dB |
. 1423 1413 1013 | 1013 2.2
ACOUSTIC TEST

Deviation ‘
dB |
0.0

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.

Frequency | Expected level | ~Actual level | Tolerance (dB)
Hz dB . Measured (dB) . S
1000 94.0 94.0 0.0 0.0
125 77.9 78.0 1.0 1.0
8000 | 92.9 93.6 1.5 3.0
END

(c)Soils Materials Eng. Co., Ltd.
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Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: B&K B&K B&K

Type/Model No.: 2250L 4850 ZC0032

Serial/fEquipment No.: 3002695 2940839 18582

Adaptors used: - - -

Item submitted by

Customer Name: Lam Geotechnics Limited.

Address of Customer: -

Request No.: -

Date of receipt: 20-Jan-2021

Date of test: 24-Jan-2021

Reference equipment used in the calibration

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

Multi function sound calibrator B&K 4226 2288444 23-Aug-2021 CIGISMEC

Signal generator DS 360 33873 19-May-2021 CEPREI

Ambient conditions

Temperature: 21+1°C

Relative humidity: 55+ 10 %

Air pressure: 1000 £ 5 hPa

Test specifications

1y 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.

Approved Signatory: Date:  25-Jan-2021 Company Chop:

Feng Jungi

Comments: The results reported in thiscertificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the long-term stability of the instrument. The results apply to the item as received.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-1/lssue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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Certificate No.: 21CAQ0120 04-01 Page 2 of 2

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.

Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
c Pass 0.8
Lin Pass 1.6
Linearity range for Leq Atreferencerange, Step5dB at4 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 Atreferencerange , Step 5dB at4 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 1/10* at 4kHz ~ 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
Leg 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 94 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.

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator
N/A

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 95%. A coverage
factor of 2 is assumed unless explicitly stated.

- End -
Calibrated by: i Checked by: —Z
Fung Chi Yipl
Date: 24-Jan-202 Date:

The standard(s) and equipment 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 & Materials Engineering Co., Ltd. Form Mo.CARP152-2/Issue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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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 14.3 dB
Noise level in C weighting 15.6 dB
Noise level in Lin 21.4 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
non-integrated integrated non-integrated|  integrated

dB dB dB +/- dB dB dB
94.0 94.0 94.0 0.7 0.0 0.0
99.0 99.0 99.0 0.7 0.0 0.0
104.0 104.0 104.0 0.7 0.0 0.0
108.0 109.0 109.0 0.7 0.0 0.0
114.0 114.0 114.0 0.7 0.0 0.0
119.0 119.0 119.0 0.7 0.0 0.0
124.0 124.0 124.0 0.7 0.0 0.0
128.0 129.0 129.0 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 - 00 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
139.0 139.0 139.0 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
84.0 284.0 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 00 | 00
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 49.0 49.0 0.7 0.0 0.0
44.0 44.0 44.0 0.7 0.0 | 0.0
39.0 38.9 389 0.7 -0.1 | =01

(c)Soils Materials Eng. Co., Ltd, Form No - CAWS 152/1ssue L/Rev. B/01/02/2007
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34.0 339 33.8 0.7 -0.1 -0.1
33.0 329 329 0.7 -0.1 -0.1
32.0 32.0 32.0 0.7 0.0 0.0
31.0 31.0 31.0 0.7 0.0 0.0
30.0 30.0 30.0 0.7 0.0 0.0
Measurements for an indication of the reference SPL on all other ranges which include it
Other ranges Expected level | Actual level Tolerance Deviation
dB dB dB +/- dB dB
20-140 94.0 94.0 0.7 0.0

Ranges Reference/Expected level Actual level Tolerance Deviation
dB dB dB +/- dB dB
0.7
20-140 30.0 30.0 0.0
138.0 138.0 0.7 0.0

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

FREQUENCY WEIGHTING TEST
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:
Frequency Ref. level | Expected |Correction of| Actual level| Tolerance(dB) Deviation *

level electrical

response
Hz dB dB dB dB + - dB
1000.0 94.0 94.0 0.0 94.0 0.0 0.0 0.0
31.6 94.0 54.6 0.0 54.6 1.5 1.5 0.0
63.1 94.0 67.8 0.0 67.8 1.5 1.5 0.0
125.9 94.0 77.9 0.0 77.9 1.0 1.0 0.0
251.2 94.0 854 0.0 854 1.0 1.0 0.0
501.2 94.0 90.8 0.0 90.8 1.0 1.0 0.0
1995.0 94.0 95.2 0.0 95.2 1.0 1.0 0.0
3981.0 94.0 95.0 -0.1 94.9 1.0 1.0 0.0
7943.0 94.0 92.9 -0.3 92.6 ] 3.0 0.0
| 12580.0 94.0 89.7 -0.3 89.4 3.0 6.0 0.0

Frequency weighting C:
Frequency Ref. level | Expected |Correction of| Actual level| Tolerance(dB) Deviation *

level electrical

response
Hz dB dB dB dB + - dB
1000.0 94.0 94.0 0.0 94.0 0.0 0.0 0.0
316 94.0 91.0 0.0 911 1.5 1.5 0.1
63.1 94.0 93.2 0.0 93.2 1.5 1.5 0.0
125.9 94.0 93.8 0.0 93.8 1.0 1.0 0.0

(c)Sails Materials Eng, Co,, Ltd, Form No.: CAWS 152/1ssue 1/Rev. B/C1/02/2007
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251.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
1995.0 94.0 93.8 0.0 93.8 1.0 1.0 0.0
3981.0 94.0 93.2 -0.1 93.1 1.0 1.0 0.0
7943.0 94.0 91.0 -0.3 90.7 1.5 3.0 0.0
12590.0 94.0 87.8 -0.3 874 3.0 6.0 -0.1
Frequency weighting Lin:
Frequency Ref. level | Expected |Correction of| Actual level| Tolerance(dB) | Deviation *
level electrical
response
Hz dB dB dB dB + - dB
1000.0 94.0 94.0 0.0 94.0 0.0 0.0 0.0
31.6 94.0 94.0 0.0 94.1 1.5 1:D 0.1
63.1 94.0 94.0 0.0 94.0 1.5 1.5 0.0
125.9 94.0 94.0 0.0 94.0 1.0 1.0 0.0
251.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
1995.0 94.0 94.0 0.0 94.0 1.0 1.0 0.0
3981.0 94.0 94.0 -0.1 93.9 1.0 1.0 0.0
7943.0 94.0 94.0 -0.3 93.7 1.5 3.0 0.0
12580.0 94.0 94.0 -0.3 93.7 3.0 6.0 0.0

*Deviation = Actual level - ( Expected level + Correction of electrical response)
The correction of electrical response is specified in the Table A.2 of technical documentation of BE
1712-21. The maximum expanded uncertainty of correction of electrical response is 0.29 dB.

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 + - dB
116.0 115.0 115.0 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 dB dB + - dB
116.0 111.9 111.9 1.0 | 1.0 00 |

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
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10 ms reference pulse is such as to produce an indication 1 dB below the upper limit of the primary indicator range.

Positive polarities:

(Weighting Z, set the generator signal to single, Lzpeak)

Ref. level Response to 10 ms | Response to 100 us Tolerance Deviation
dB dB dB +/-dB dB
119.0 119.0 119.5 2.0 0.5
Negative polarities:
Ref. level Response to 10 ms | Response to 100 us|  Tolerance Deviation
dB dB dB +/- dB dB
119.0 119.0 118.5 2.0 0.5
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 dB indication(dB) +/- dB dB
Slow 118.0+6.6 118.0 117.9 0.5 -0.1
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:
Ref. Level Single burst indication Tolerance Deviation
dB Expected (dB) Actual (dB) +-dB dB
120.0 111.2 1111 2.0 -0.1
Repeated at 100 Hz
Ref. Level Repeated burst indication Tolerance Deviation
dB Expected (dB) Actual (dB) +/- dB dB
120.0 117.3 1171 1.0 -0.2

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 Leg Leg
 msec dB 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.
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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

4000 Hz
10 sec

Test frequency:
Integration time:
The integrating sound level meter set to Leq:

Duration Rms level of Expected Actual Tolerance Deviation
msec tone burst (dB) dB dB +/- dB dB
10 110.0 80.0 79.9 1.7 -0.1
The integrating sound level meter set to SEL:
Duration Rms level of Expected Actual Tolerance Deviation
msec tone burst (dB) dB dB +/- dB dB
10.0 110.0 90.0 90.0 1.7 0.0

OVERLOAD INDICATION TEST

For SLM capable of operating in a non-integrating mode.
Test frequency: 2000 Hz
Amplitude:
Burst repetition frequency:
Tone burst signal:

40 Hz

2 dB below the upper limit of the primary indicator range.

11 cycles of a sine wave of frequency 2000 Hz.

Level Level reduced by | Further reduced Difference Tolerance Deviation
at overload (dB) 1dB 3dB dB dB dB
136.3 135.3 132.3 3.0 1.0 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
Rms level Level reduced by Expected level Actual level Tolerance Deviation
at overload (dB) 1dB dB dB dB dB
143.5 1425 102.5 102.4 2.2 -0.1
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.

Frequency Expected level Actual level Tolerance (dB) Deviation 1
Hz dB Measured (dB) + - dB ‘
1000 94.0 94.0 0.0 0.0 0.0
125 77.9 78.1 1.0 1.0 0.2 |
8000 92.9 93.1 1.5 3.0 0.2 }
END
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CERTIFICATE OF CALIBRATION

Certificate No.: 21CA0927 01 Page 1 of 2

tem tested

Description: Sound Level Meter (Type 1) Microphone Preamp
Manufacturer: B&K B&K B &K
Type/Model No.: 2250-L 4950 Z2C0032
Serial/Equipment No.: 3006790 2827240 18582

Adaptors used: - - _
Item submitted by o o

Customer Name: Lam Geotechnics Limited
Address of Customer: -

Request No.: -

Date of receipt: 27-Sep-2021

Date of test: 27-Sep-2021

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Multi function sound calibrator B&K 4228 2288444 23-Aug-2022 CIGISMEC
Signal generator DS 360 61227 31-Dec-2021 CEPREI

Ambient conditions

Temperature: 22+1°C
Relative humidity: 55+ 10 %
Air pressure: 1005 £ 5 hPa

Test specifications

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.

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%.

CH 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.

2

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.

Approved Signatory: ¥ Date:  28-Sep-2021 Company Chop:

Feng Jungi

Comments: The results reported i this certificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the lon stability of the instrument. The results apply to the item as received.

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

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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 (Sl) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

Page 2 of 2

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.
Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
C Pass 0.8
Lin Pass 1.6
Linearity range for Leq At reference 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 5dBat4kHz ~ 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 94 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.
Expanded Coverage
Test: _Subtest _ Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator -

N/A

The expanded 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.

Jud

Chan Yuk Yiu
28-Sep-2021

- End -

Calibrated by: T Checked by:
Fung Chi Yip|

Date: 27-Sep-202" Date:
The standard(s) and equipment used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedulg to maintain the required accuracy level.

© Soils & Malerials Engineering Co, Ltd Form No,CARP152-2/Issue 1/Rev C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under 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. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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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 13.9 dB
Noise level in C weighting 14.5 dB
Noise level in Lin 20.3 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)

Reference/Expected level Actuallevel I Tolerance | Deviation _|
- | non-integrated_ | integrEted __non-integrated integrated
dB dB dB +-dB dB dB
94.0 94.0 94.0 0.7 0.0 0.0
99.0 99.0 99.0 0.7 0.0 0.0
104.0 104.0 104.0 0.7 0.0 0.0
109.0 109.0 109.0 0.7 0.0 0.0
114.0 114.0 114.0 0.7 0.0 0.0
119.0 119.0 119.0 Q.7 0.0 0.0
124.0 124.0 124.0 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
139.0 139.0 139.0 0.7 , 0.0 | 0.0
140.0 140.0 140.0 0.7 00 | 00
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 49.0 49.0 0.7 | 0.0 0.0
44.0 43.9 43.9 0.7 01 -0.1
39.0 38.9 38.9 0.7 -0.1 -0.1
(¢)Soils Materials Eng Co Ltd Form No  CAWS [52/Issue |/Rev Bi01/02/2007
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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 32.0 0.7 0.0 0.0
31.0 31.0 31.0 0.7 0.0 0.0
30.0 300 | 300 0.7 0.0 0.0
Measurements for an indication of the reference SPL on all other ranges which include it
| Other ranges Expected level | Actual level Tolerance Deviation |
; dB dB dB +-dB8 |  dB
h 20-140 94.0 %40 0.7 0.0

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

Ranges Reference/Expected level Actual level Tolerance Deviation
dB | dB dB +/-dB dB
0.7
20-140 30.0 30.0 0.0
- o 138.0 1380 B 0.7 0.0

FREQUENCY WEIGHTING TEST
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: o
Frequency Ref. level | Expected |Correction of| Actual level| Tolerance(dB) Deviation *
level electrical
response
. Hz . dB dB dB B | + . dB |
1000.0 94.0 94.0 0.0 94.0 0.0 0.0 0.0
316 94.0 54.6 0.0 54.6 1.5 1.5 0.0
63.1 94.0 67.8 0.0 67.8 1.5 1.5 0.0
125.9 94.0 77.9 0.0 77.9 1.0 1.0 0.0
251.2 94.0 85.4 0.0 85.3 1.0 1.0 -0.1
501.2 94.0 90.8 0.0 90.7 | 1.0 1.0 -0.1
1995.0 94.0 95.2 0.0 952 | 10 1.0 0.0
3981.0 94.0 95.0 -0.1 94.9 1.0 1.0 0.0
7943.0 94.0 92.9 -0.3 92.6 1.5 3.0 0.0
| 125900 | 940 89.7 -0.3 89.3 30 | 60 | -0.1
Frequency weighting C: B _
Frequency Ref. level | Expected | Correction of| Actual level| Tolerance(dB) Deviation *
level electrical |
response [
| Hz B | dB dB dB v [ - | B |
10000 | 940 94.0 0.0 940 | 00 | 00 | 0.0
| 31.6 94.0 91.0 0.0 91.1 1.5 1.5 0.1
63.1 94.0 93.2 0.0 93.2 1.5 1.5 0.0
125.9 94.0 93.8 0.0 93.8 1.0 1.0 0.0

{c)Soils Malerials Ena Co Lid Form No. CAWS 152/lssue 1/Rev B/01/02/2007
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251.2 94.0 94.0 0.0 | 940 1.0 1.0 0.0
501.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
1995.0 94.0 93.8 0.0 93.8 1.0 1.0 0.0
3981.0 94.0 93.2 -0.1 931 | 10 | 10 0.0
7943.0 94.0 91.0 0.3 907 | 15 | 30 0.0
125900 | 940 87.8 -0.3 874 | 30 6.0 -0.1
Frequency weighting Lin:
[ Frequency | Ref.level | Expected |Correction of| Actual level| Tolerance(dB) | Deviation *
[ level electrical
response
 Hz dB B dB dB r |- dB
1000.0 94.0 94.0 0.0 94.0 0.0 | 00 0.0
31.6 94.0 940 | 0.0 94.1 1.5 | 1.5 0.1
63.1 94.0 94.0 0.0 94.0 1.5 1.5 0.0
125.9 94.0 94.0 0.0 94.0 1.0 1.0 0.0
251.2 94.0 94.0 0.0 94.0 | 1.0 1.0 0.0
501.2 94.0 94.0 0.0 94.0 1.0 1.0 0.0
1995.0 94.0 94.0 0.0 94.0 1.0 1.0 0.0
3981.0 94.0 94.0 -0.1 93.9 1.0 1.0 0.0
7943.0 94.0 94.0 -0.3 93.7 1.5 3.0 0.0
12590.0 94.0 94.0 -0.3 93.7 3.0 60 | 00

*Deviation = Actual level - ( Expected level + Correction of electrical response)
The correction of electrical response is specified in the Table A.2 of technical documentation of BE
1853-11. The maximum expanded uncertainty of correction of electrical response is 0.3 dB.

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 ¥ - a8
136.0 | 1350 | 1350 10 | 10 | 00

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 !_ dB B |+ ‘ - | dB
| 136.0 - 1318 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

(¢)Soits Materials Eng. Co, Lid Form No. CAWS 152/Issue !/Rev B/01/02/2007
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10 ms reference pulse is such as to produce an indication 1 dB below the upper limit of the primary indicator range.
Positive polarities: (Weighting L, set the generator signal to single, LLPeak) -
i Ref. level Response to 10 ms | Response to 100 us | _Tolerance Deviation |
dB | aB dB +/- dB dB
139.0 . 139.0 139.7 2.0 . 0.7
Negative polarities:
Ref. level Response to 10 ms | Response to 100 us Tolerance Deviation
dB ‘ ag | dB +/- dB dB
139.0 - ‘ 139.0 139.7 2.0 [ 0.7
RMS ACCURACY TEST o :
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 - daB ~ indication(dB) ~_ t-dB dB
[ Slow 118.0+6.6 180 | 1179 0.5 -0.1 ‘

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

Test frequency: 2000 Hz
Amplitude: The upper limit of the primary indicator range.
Single sinusoidal burst of duration 5 ms:
Ref. Level Single burst indication Tolerance Deviation
— dB _ | Expected (dB) | Actual (dB) +/- dB dB
| 140.0 1312 | 1311 | 20 -0.1 |
Repeated at 100 Hz -
': Ref. Level - : Repeated burst indication Tolerance Deviation
dB Expected 9B) | Actual (dB) |  +-dB dB
140.0 1373 137.2 1.0 01

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 . Leq _ | i
| msec ~ dB dB dB +/- dB dB |
1000 1100 | 1100 | 1099 1.0 0.1 60s integ.
10000 1000 | 1000 = 999 | 10 -0 6min. integ.
{c)Soils Materials Eng. Co, Lid Form No. CAWS 152/1ssue 1/Rev. B/01/02/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It shall not be reproduced except in full without approval of the laboratory.
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Test Data for Sound Level Meter Page 5 of 5
Sound level meter type: 2250-L Serial No. 3006790 Date  27-Sep-2021
Microphone type: 4950 Serial No. 2827240

Preamp type: ZC0032 Serial No. 18582 Report: 21CA0927 01

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
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
16| 1100 ~ 80.0 e 80.0 1.7 0.0

The integrating sound level meter set to SEL:

Duration Rms level of Expected Actual Talerance . De\;iation
msec toneburst(dB)|  dB dB +/-dB dB
10.0 110.0 90.0 90.0 1.7 0.0

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 burst signal: 11 cycles of a sine wave of frequency 2000 Hz. -
Level Level reduced by | Further reduced Difference Tolerance Deviation
at overload (QB) 1 aB 3dB dB dB dB
136.8 135.8 132.8 3.0 | 1.0 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 . ) . -
r Rms level Level reduced by Expected level ‘ Actual level Tolerance Deviation
[ at overload (dB) 1dB dE! _ dB dB dB
| 1436 | 1426 102.6 102.6 2.2 0.0
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.

Frequency | Expected level ~ Actual level - ToIer_an_ce_(EB) [ Deviation
Hz dB Measured (dB) RN dB
1000 94.0 94.0 00 00 | 0.0
125 77.9 78.2 1.0 1.0 0.3
8000 92.9 93.6 1.5 3.0 | 0.7
END
(c)Sorls Matenals Eng Co Lid Form No CAWS 152/Issue 1/Rev B/01/02/2007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It shall not be reproduced except in full without approval of the laboratory.
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Appendix 5.1

Monitoring Schedules for Reporting Month and Coming Reporting Month




Contract No. HY/2019/18
Wan Chai Development Phase Il and Central-Wan Chai Bypass
Sampling, Field Measurement and Testing Works (Stage 4)

Environmental Monitoring Schedule
January 2022

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

26-Dec 27-Dec 28-Dec 29-Dec 30-Dec 31-Dec 0l-Jan

24hr TSP 1hr TSP 24hr TSP

Noise (daytime)

02-Jan 03-Jan 04-Jan 05-Jan 06-Jan 07-Jan 08-Jan

1lhr TSP 24hr TSP 1hr TSP

Noise (daytime)

09-Jan 10-Jan 11-Jan 12-Jan 13-Jan 14-Jan 15-Jan

24hr TSP 1lhr TSP

Noise (daytime)

16-Jan 17-Jan 18-Jan 19-Jan 20-Jan 21-Jan 22-Jan

24hr TSP 1lhr TSP

Noise (daytime)

23-Jan 24-Jan 25-Jan 26-Jan 27-Jan 28-Jan 29-Jan

24hr TSP 1lhr TSP 24hr TSP

Noise (daytime)

30-Jan 31-Jan

1lhr TSP

Noise (daytime)




Contract No. HY/2019/18
Wan Chai Development Phase Il and Central-Wan Chai Bypass
Sampling, Field Measurement and Testing Works (Stage 4)

Tentative Environmental Monitoring Schedule

February 2022

Sunda Monda Tuesda Wednesda Thursda Frida Saturda
y y y y y y y
01-Feb 02-Feb 03-Feb 04-Feb 05-Feb
24hr TSP 1hr TSP
06-Feb 07-Feb 08-Feb 09-Feb 10-Feb 11-Feb 12-Feb
24hr TSP 1hr TSP
Noise (daytime)
13-Feb 14-Feb 15-Feb 16-Feb 17-Feb 18-Feb 19-Feb
24hr TSP 1hr TSP
Noise (daytime)
20-Feb 21-Feb 22-Feb 23-Feb 24-Feb 25-Feb 26-Feb
24hr TSP 1lhr TSP
Noise (daytime)
27-Feb 28-Feb

24hr TSP
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Appendix 5.3
Air Quality Monitoring Results and Graphical Presentations




Contract No. HY/2019/18
Wanchai Development Phase Il and Central-Wanchai Bypass
Sampling, Field Measurement and Testing Work (Stage 4)

Noise Monitoring Result

Day Time (0700 - 1900hrs on normal weekdays)

Location: M4b - Victoria Centre
Measurement Noise Level [Baseline Noise Level[ Construction Noise Level | Limit Level
Date Time Weather | Leq L10 | 190 | Leq | Leq | Leq
Unit: dB(A), (30min)
29-12-21 9:00 Overcast | 64.7 67.8 61.2 61 65 75
05-01-22 10:00 Fine 67.4 723 64.8 67 66 75
12-01-22 9:15 Fine 62.9 64.3 61.4 67 64 75
20-01-22 13:20 Fine 68.3 713 63.1 67 66 75
Location: M5b - City Garden
Measurement Noise Level | Baseline Level | Construction Noise Level | Limit Level
Date Time Weather | Leq L10 | 190 | Leq | Leq | Leq
Unit: dB(A), (30min)
29-12-21 10:00 Overcast | 66.7 69.2 63.4 68 67 75
12-01-22 11:15 Fine 65.0 67.4 63.1 68 63 75
12-01-22 11:15 Fine 65.0 67.4 63.1 68 63 75
20-01-22 15:00 Fine 69.6 726 65.0 68 58 75
Location: M6 - HK Baptist Church Henrietta Secondary School
Measurement Noise Level | Baseline Level | Construction Noise Level | Limit Level
Date Time Weather | Leq L10 | 190 | Leq | Leq | Leq
Unit: dB(A), (30-min)
29-12-21 11:00 Overcast | 64.9 66.5 63.0 71 65 70
12-01-22 10:15 Fine 65.6 66.9 63.7 71 66 70
12-01-22 10:15 Fine 65.6 66.9 63.7 71 66 70
20-01-22 14:30 Fine 65.9 67.7 63.4 71 65 70




Construction Noise Level

Limit Level

Contract No. HY/2019/18
*

Wanchai Development Phase Il and Central Wanchai Bypass
Sampling, Field Measurement and Testing Works (Stage 4)

M4b - Victoria Centre

90 1

Graphic Presentation of Noise Monitoring Result
Day Time (0700 - 1900hrs on normal weekdays)
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Date

As baseline noise level is higher than measured noise level measured on 08 December 2021, the

noise monitoring result will not be considered as noise exceedance.

Remarks:
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Appendix 5.2

Noise Monitoring Results and Graphical Presentations




HyD Contract No. HY/2019/18
am Wan Chai Development Phase Il and Central-Wan Chai Bypass
Sampling, Field Measurement and Testing Works

Location: CMAZ2a - Causeway Bay Community Centre

Report on 24-hour TSP monitoring
Action Level (ug/m3)- 169.5
Limit Level (ug/m3) - 260

Date Sampling |Weather Filter paper no. Filter Weight, g Elapse Time, hr Sampling Flow Rate, m*/min Total TSP Level,
Time Condition Initial Final Initial Final Time, hr Initial, Qg | Final, Qst [ Average |Volume, my ug/m®
27-Dec-21 8:00 Sunny CMA2a_24hr_ 005450 | 2.6779 2.7378 4957.23 4981.23 24.00 1.20 1.19 1.20 1722 34.8
01-Jan-22 8:00 Sunny CMA2a_24hr_ 009489 | 2.7586 2.8834 4984.23 5008.23 24.00 0.98 0.98 0.98 1408 88.6
07-Jan-21 8:00 Sunny CMA2a_24hr_009470 | 2.7574 2.8628 5011.23 5035.23 24.00 1.08 1.08 1.08 1555 67.8
13-Jan-22 8:00 Cloudy | CMA2a_24hr_009485 | 2.7667 2.8545 5038.23 5062.23 24.00 1.03 1.03 1.03 1484 59.2
19-Jan-22 8:00 Cloudy | CMA2a_24hr_009477 | 2.7788 2.8592 5065.23 5089.23 24.00 1.13 1.13 1.13 1630 49.3
24-Jan-22 8:00 Cloudy | CMA2a_24hr_009483 | 2.7739 2.8572 5092.23 5116.23 24.00 1.10 1.10 1.10 1586 52.5

Report on 1-hour TSP monitoring
Action Level (ug/m3)- 323.4

Limit Level (ug/m3) - 500

Date Sampling |Weather Filter paper no. Filter Weight, g Elapse Time, hr Sampling Flow Rate, m*/min Total |TSP Level,
Time Condition Initial Final Initial Final Time, hr Initial, Qg | Final, Qy | Average |Volume, m® p_g/m3
28-Dec-21 9:30 Sunny CMA2a_1hr_1_009464 | 2.7475 2.7520 4981.23 4982.23 1.00 1.07 1.07 1.07 64 69.9
28-Dec-21 10:30 Sunny | CMA2a_1hr_2_009468 [ 2.7730 2.7771 4982.23 4983.23 1.00 1.07 1.07 1.07 64 63.7
28-Dec-21 13:00 Sunny | CMA2a_1hr_3_ 009466 | 2.7649 2.7693 4983.23 4984.23 1.00 1.07 1.07 1.07 64 68.4
03-Jan-22 8:45 Sunny | CMA2a_1hr_1_009473 | 2.7470 2.7545 5008.23 5009.23 1.00 1.03 1.03 1.03 62 121.8
03-Jan-22 9:50 Sunny | CMA2a_1hr_2_009472| 2.7396 2.7464 5009.23 5010.23 1.00 1.03 1.03 1.03 62 110.4
03-Jan-22 10:55 Sunny | CMA2a_1hr_3_009471| 2.7470 2.7528 5010.23 5011.23 1.00 1.03 1.03 1.03 62 94.2
08-Jan-21 9:00 Sunny | CMA2a_1hr_1_009488 | 2.7655 2.7723 5035.23 5036.23 1.00 1.08 1.08 1.08 65 104.9
08-Jan-21 10:00 Sunny | CMA2a_1hr_2_ 009487 | 2.7724 2.7769 5036.23 5037.23 1.00 0.98 0.98 0.98 59 76.8
08-Jan-21 11:00 Sunny | CMA2a_1hr_3_009486 | 2.7798 2.7859 5037.23 5038.23 1.00 1.08 1.08 1.08 65 94.1
14-Jan-22 14:00 Cloudy | CMA2a_1hr_1_009474 | 2.7553 2.7636 5062.23 5063.23 1.00 1.08 1.08 1.08 65 127.8
14-Jan-22 15:10 Cloudy | CMA2a_1hr_2_009475| 2.7582 2.7663 5063.23 5064.23 1.00 1.08 1.08 1.08 65 124.7
14-Jan-22 16:20 Cloudy | CMA2a_1hr_3 009476 | 2.7802 2.7900 5064.23 5065.23 1.00 1.08 1.08 1.08 65 150.9
20-Jan-22 13:15 Cloudy | CMA2a_1hr_1_009480 | 2.7722 2.7785 5089.23 5090.23 1.00 1.13 1.13 1.13 68 92.8
20-Jan-22 14:30 Cloudy | CMA2a_1hr_2_009481| 2.7732 2.7799 5090.23 5091.23 1.00 1.13 1.13 1.13 68 98.7
20-Jan-22 15:45 Cloudy | CMA2a_1hr_3 009482 | 2.7724 2.7783 5091.23 5092.23 1.00 1.13 1.13 1.13 68 86.9
25-Jan-22 8:45 Cloudy | CMA2a_1hr_1_008683 | 2.7268 2.7351 5116.23 5117.23 1.00 1.13 1.13 1.13 68 122.5
25-Jan-22 9:50 Cloudy | CMA2a_1hr_ 2008684 | 2.7315 2.7409 5117.23 5118.23 1.00 1.13 1.13 1.13 68 138.8
25-Jan-22 10:55 Cloudy | CMA2a_1hr_3_008685| 2.7231 2.7302 5118.23 5119.23 1.00 1.13 1.13 1.13 68 104.8




Contract no. HY/2019/18

Wanchai Development Phase Il and Central Wanchai Bypass

Sampling, Field Measurement and Testing Works (Stage 4)

Graphic Presentation of 24 hour TSP Result

24hour TSP Concentration
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Contract no. HY/2019/18

Wanchai Development Phase Il and Central Wanchai Bypass

Sampling, Field Measurement and Testing Works (Stage 4)

Graphic Presentation of 1 hour TSP Result
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Appendix 5.4
Real Time Noise Monitoring Results and Graphical Presentations




Real-time Noise Data

RTN1 (Food and Environmental H

Normal Day 07:00-19:00
27-12-21 7:01 -
27-12-217:31 -
27-12-21 8:01 -
27-12-21 8:31 -
27-12-21 9:01 -
27-12-21 9:31 -
27-12-2110:01 -
27-12-2110:31 -
27-12-2111:01 -
27-12-2111:31 -
27-12-2112:01 -
27-12-2112:31 -
27-12-2113:01 -
27-12-2113:31 -
27-12-21 14:.01 -
27-12-21 14:31 -
27-12-21 15:01 -
27-12-2115:31 -
27-12-21 16:01 -
27-12-2116:31 -
27-12-2117:01 -
27-12-2117:31 -
27-12-21 18:01 -
27-12-2118:31 -
28-12-21 7:01 -
28-12-217:31 -
28-12-21 8:01 -
28-12-21 8:31 -
28-12-21 9:01 -
28-12-21 9:31 -
28-12-21 10:01 -
28-12-2110:31 -
28-12-21 11:01 -
28-12-21 11:31 -
28-12-2112:01 -
28-12-2112:31 -
28-12-21 13:01 -
28-12-2113:31 -
28-12-21 14:01 -
28-12-2114:31 -
28-12-21 15:01 -
28-12-2115:31 -
28-12-21 16:01 -
28-12-2116:31 -
28-12-2117:01 -
28-12-2117:31 -
28-12-21 18:01 -
28-12-2118:31 -
29-12-21 7:01 -
29-12-21 7:31 -
29-12-21 8:01 -
29-12-21 8:31 -
29-12-21 9:01 -
29-12-21 9:31 -
29-12-21 10:01 -
29-12-2110:31 -
29-12-21 11:01 -
29-12-21 11:31 -
29-12-2112:01 -
29-12-2112:31 -
29-12-2113:.01 -
29-12-2113:31 -
29-12-21 14:.01 -
29-12-2114:31 -
29-12-21 15:01 -
29-12-2115:31 -
29-12-21 16:01 -
29-12-2116:31 -
29-12-2117:01 -
29-12-2117:31 -
29-12-21 18:01 -
29-12-2118:31 -
30-12-21 7:01 -
30-12-21 7:31 -
30-12-21 8:01 -
30-12-21 8:31 -
30-12-21 9:01 -
30-12-21 9:31 -
30-12-21 10:01 -
30-12-2110:31 -
30-12-21 11:01 -
30-12-21 11:31 -
30-12-2112:01 -
30-12-2112:31 -
30-12-2113:01 -
30-12-21 13:31 65
30-12-21 14:01 64
30-12-21 14:31 65
30-12-21 15:01 66
30-12-21 15:31 65
30-12-21 16:01 66
30-12-21 16:31 66
30-12-21 17:01 65
30-12-21 17:31 66
30-12-21 18:01 65
30-12-21 18:31 65
31-12-21 7:01 64
31-12-217:31 65
31-12-21 8:01 65
31-12-21 8:31 64
31-12-21 9:01 66
31-12-21 9:31 65
31-12-21 10:01 68
31-12-21 10:31 65
31-12-21 11:01 65
31-12-2111:31 67
31-12-2112:01 68
31-12-2112:31 65

31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21
31-12-21

13:01
13:31
14:01
14:31
15:01
15:31
16:01
16:31
17:01
17:31
18:01
18:31

03-01-22 7:01

03-01-22 7:31

03-01-22 8:01

03-01-22 8:31

03-01-22 9:01

03-01-22 9:31

03-01-22 10:01
03-01-22 10:31
03-01-22 11:01
03-01-22 11:31
03-01-22 12:01
03-01-22 12:31
03-01-22 13:01
03-01-22 13:31
03-01-22 14:01
03-01-22 14:31
03-01-22 15:01
03-01-22 15:31
03-01-22 16:01
03-01-22 16:31
03-01-22 17:01
03-01-22 17:31
03-01-22 18:01
03-01-22 18:31
04-01-22 7:01

04-01-22 7:31

04-01-22 8:01

04-01-22 8:31

04-01-22 9:01

04-01-22 9:31

04-01-22 10:01
04-01-22 10:31
04-01-22 11:01
04-01-22 11:31
04-01-22 12:01
04-01-22 12:31
04-01-22 13:01
04-01-22 13:31
04-01-22 14:01
04-01-22 14:31
04-01-22 15:01
04-01-22 15:31
04-01-22 16:01
04-01-22 16:31
04-01-22 17:01
04-01-22 17:31
04-01-22 18:01
04-01-22 18:31
05-01-22 7:01

05-01-22 7:31

05-01-22 8:01

05-01-22 8:31

05-01-22 9:01

05-01-22 9:31

05-01-22 10:01
05-01-22 10:31
05-01-22 11:01
05-01-22 11:31
05-01-22 12:01
05-01-22 12:31
05-01-22 13:01
05-01-22 13:31
05-01-22 14:01
05-01-22 14:31
05-01-22 15:01
05-01-22 15:31
05-01-22 16:01
05-01-22 16:31
05-01-22 17:01
05-01-22 17:31
05-01-22 18:01
05-01-22 18:31
06-01-22 7:01

06-01-22 7:31

06-01-22 8:01

06-01-22 8:31

06-01-22 9:01

06-01-22 9:31

06-01-22 10:01
06-01-22 10:31
06-01-22 11:01
06-01-22 11:31
06-01-22 12:01
06-01-22 12:31
06-01-22 13:01
06-01-22 13:31
06-01-22 14:01
06-01-22 14:31
06-01-22 15:01
06-01-22 15:31
06-01-22 16:01
06-01-22 16:31
06-01-22 17:01
06-01-22 17:31
06-01-22 18:01
06-01-22 18:31
07-01-22 7:01

lygiene Department Depot

07-01-22 7:31

07-01-22 8:01

07-01-22 8:31

07-01-22 9:01

07-01-22 9:31

07-01-22 10:01
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