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Executive Summarv

This is the sixth monthly Environmental Monitoring and Audit (EM&A) Report for
Proposed Road Improvement Works in West Kowloon Reclamation Development —
Phase 1. The project commenced on 6™ February 2016. This report documents the
finding of EM&A Works conducted from 1% July 2016 to 31% July 2016.

Environmental Monitoring and Audit Progress

Air Quality Moniioring

1-hr Total Suspended Particulates (TSP) monitoring and 24-hr TSP monitoring were
carried out on 5%, 11%, 15", 21%, and 27™ July 2016.

Noise Monitoring

30-min LEQ noise monitoring was carried out on 5% llﬂ’, 15'1’, 21, and 27t July 2016.

Waste Management

According to Contractor’s waste flow data, 5031.54 tonnes of inert C&D materials and

17.12 tonnes of general refuse were generated and disposed of.

Landscape and Visual Impact

Bi-weekly inspections were conducted on 12" and 29™ July 2016. Most of the necessary
mitigation measures have been implemented. Details of the audit findings and

implementation status are presented in Section 6.

Environmental Site Inspection

Joint weekly inspections were conducted by representatives of the Contract
Administrator, Engineer, Contractor and ET on 4™ 11% 20® and 25™ July 2016. The
representative of the IEC joined the site inspection on 20™ July 2016. Details of the audit

findings and implementation status are presented in Section 6.

Environmental Exceedance / Non-conformance / Compliant / Summons and Successful

Prosecution

No exceedance of action level and limit level was recorded for TSP. Six exceedances
were recorded at NM2 on 21% July 2016 and NM4 on 5%, 11%, 15™, 21% and 27" July

Environmental Pioneers & Solutions Limited Page 3
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2016 for Noise. No Non-compliance event, environmental complaint, notification of

summons and successful prosecution against the Project were received in this reporting

month.

Variation in Construction Method

No variation in construction method from the proposed construction programme was
made and affected the EM&A.

Future Key Issues

The major construction works to be undertaken in the next reporting month include:

Portion I — Underground Investigation Works
Portion I — Utilities Diversion Works

Portion HA — Underground Investigation Works
Portion HA — Utilities Diversion Works

Portion J — Utilities Diversion Works

Portion J — Construction of Retaining Walls

Portion Q — Road Works (excavation, drainage construction and utilities diversion)

Environmental Pioneers & Solutions Limited
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1 Introduction
1.1 The Project

This is a road improvement project in West Kowloon Reclamation Development
(WKRD) for completing the developments and the commissioning of the new transport

facilities.

Apart from the additional traffic impacts arising from the major development and
transport facilities in WKRD, several major junctions in the area are currently
operating with insufficient capacity causing serious congestion to some existing major
road corridors such as Jordan Road (JRD), Ferry Street (FST) and Canton Road
(CRD).

To enhance the road network of the area, Transport Department commissioned the

“West Kowloon Reclamation Development Traffic Study” which identified and
recommended Core and Additional Schemes together with the improvement works at
the junction of CRD/FST/JRD. Implementation of these schemes would enable most of
the key road junctions in the study area to operate with spare capacity, and the traffic

queue length would also be reduced avoiding blockage to the upstream junctions

The Environmental Team (ET), Environmental Pioneers & Solutions Limited (EPSL),
was appointed by Vibro Construction Co. Ltd. to undertake the Environmental
Monitoring and Audit (EM&A) programme during construction phase of the Proposed
Road Improvement Works in West Kowloon Reclamation Development — Phase 1. The
project proponent is Highways Department. This is a Designated Project under the
Environmental Impact Assessment Ordinance (Cap.499). The No. of Environment
Permit is EP-455/2013.

The construction works and EM&A programme of this project was commenced on 6"

February 2016. The construction programme and project layout plan are shown in

Appendix A.

Environmental Pioneers & Solutions Limited Page 5
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1.2 Construction Programme and Activities

A summary of the major construction activities undertaken in this reporting period is

shown as follows.

e  Portion I — Underground Investigation Works

s  Portion I — Utilities Diversion Works

e  Portion HA — Underground Investigation Works
o  Portion HA — Utilities Diversion Works
e  Portion J — Utilities Diversion Works

e  Portion J — Construction of Retaining Walls

e  Portion Q — Road Works (excavation, drainage construction and utilities diversion)

1.3 Project Organization

The project organization chart and contact details are shown in Appendix B.

1.4 Status of Environmental Licences, Notification and Permits

A summary of the relevant permits, licences, and notifications on environmental

protection for this Project is presented in Table 1.5.1.

Table 1.5.1 Summary of the Status of Environmental Licences, Notification and Permits

Valid Period
Permit / License No. Status Remark
From To

Notification pursuant to Air Pollution Control (Construction Dust) Regulation
Ref. No. 386894 23/03/2015 N/A Valid /
Effluent Discharge License
WTO00021818-2015 18/06/2015 | 30/06/2020 Valid ~ Portion I
WT00021822-2015 18/06/2015 | 30/06/2020 Valid Portion HA
WT00021825-2015 18/06/2015 | 30/06/2020 Valid Portion J
WT00021826-2015 18/06/2015 | 30/06/2020 Valid Portion Q
WT00021903-2015 26/06/2015 | 30/06/2020 Valid Works area 1
Waste Disposal (Charges for Disposal of Construction Waste) Regulation
Billing Account No.7022012 | 31/03/2015 N/A Valid /
Registration of Chemical Waste Producer
WPN5213-229-V2215-01 01/06/2015 N/A Valid /

Environmental Pioneers & Solutions Limited
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Construction Noise Permit

GW-RE1183-15 04/12/2015 | 03/06/2016 Expire Portion HA

GW-RE0469-16 04/06/2016 | 03/12/2016 Valid Portion HA

Environmental Pioneers & Solutions Limited Page 7
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2 Air Quality Monitoring

2.1 Monitoring Locations

According to the EM&A Manual Section 3.5, four impact monitoring locations have

been established for air quality monitoring, which are summarized in Table 2.1.1.

Table 2.1.1 Air Quality Monitoring Locations

Identification | Monitoring Location Description Parameter
No.
AM1 Marine Department New | Ground Floor 1-hr TSP
Yau Ma Tei Public Cargo | Face to Hoi Po Road 24-hr TSP
Working Area
Administrative Building
AM?2 Garden Building Ground Floor 1-hr TSP
Face to Canton Road 24-hr TSP
AM3 The Cullinan I Ground Floor 1-hr TSP
Face to Nga Cheung Road | 24-hr TSP
AMA4 Lai Chack Middle School | Ground Floor 1-br TSP
Face to Canton Road 24-hr TSP

Due to the rejection from the representatives/ property management of the premises,
high volume samplers are not feasible to be installed at AM3 and AM4 for the 24-hr
TSP monitoring. Alternative locations AM3-A and AM4-A are proposed accordingly.
Installation of high volume sampler at AM4-A is completed after the coordination with
the representatives of premises. 24-hr TSP monitoring at AM4-A will be started in
August 2016. The monitoring locations are summarized in Table 2.1.2. The details of

monitoring location plan are shown in Appendix C.

Table 2.1.2 Air Quality Monitoring Locations

ID No. Monitoring Location Description Coordinates Parameter

AM1 Marine Department New | Ground Floor 22°18°44.8"N | 1-hr TSP
Yau Ma Tei Public Cargo | Face to Hoi Po 114°09°37.4”E
Working Area Road
Administrative Building

AM?2 Garden Building Ground Floor 22°18°12.7’N | 1-hr TSP

Face to Canton | 114°10°05.7”E
Environmental Pioneers & Solutions Limited Page 8
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Road
AM3 The Cullinan I Ground Floor 22°18°22.0"N | 1-hr TSP
Face to Nga 114°09°39.3”E
Cheung Road
AM4 Lai Chack Middle School | Ground Floor 22°18°05.4”N | 1-hr TSP
Face to Canton | 114°10°05.3”E
Road
AMI1 Marine Department New | Rooftop Face to | 22'18°44.8"N | 24-hr TSP
Yau Ma Tei Public Cargo | Hoi Po Road 114°09°37.4”E
Working Area
Administrative Building
AM?2 Garden Building Ground Floor 22°18°12.7°N | 24-hr TSP
Face to Canton | 114'10°05.7"E
Road
AM3-A | International Commerce | Ground Floor 22°18°10.5"N | 24-hr TSP
Centre (Works Area 4) Near to 114°09°34.5”E
International
Commerce
Centre
Roundabout on
Nga Cheung
Road and
AMA4-A* | Tsim Sha Tsui Fire Ground Floor 22°18°05.5”N | 24-hr TSP
Station Face to Canton | 114°10°04.0”E
Road

*Remark: 24-hr TSP monitoring at AM4-A will be started in August 2016.

2.2 Monitoring Frequency

For 1-hr TSP monitoring, the sampling frequency is at least three times in every six

days when the highest dust impact occurs.

For 24-hr TSP monitoring, the sampling frequency is once in every six days when the

highest dust impact occurs.

Monitoring was carried out on 5%, 11%, 15®, 21, and 27" July 2016.

Environmental Pioneers & Solutions Limited
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2.3 Monitoring Equipment

1-hr TSP monitoring was carried out by the portable dust meters. A compariso

n test for

the portable dust meters with the HVS was carried out to ensure the accuracy for direct

reading of the portable dust meter. 24-hr TSP monitoring was carried out by the high

volume samplers.

Certificates of the equipment are shown in Appendix D.

Table 2.3.1 Air Quality Monitoring Equipment

The monitoring equipment is listed in Table 2.3.1 and Calibration

Equipment Manufacturer | Serial No. Latest Next
& Calibration Calibration
Model No. Date Date
11510002 02/10/2015 01/10/2016
SoridileDhusk 11510003 02/10/2015 01/10/2016
TSI AMS510
Meter 11510004 | 02/10/2015 01/10/2016
11510005 02/10/2015 01/10/2016
0001 15/07/2016 14/09/2016
High Volume | . o+ —p <170 | 0002 15/07/2016 | 14/09/2016
Sampler
0003 15/07/2016 14/09/2016
Calibration Kit | Tisch TE-5028A | 2137 11/02/2016 10/02/2017

2.4 Monitoring Methodology and Parameters

reporting period.

1-hr TSP and 24-hr TSP air quality monitoring has been carried out during the

Measurements of 1-hr TSP monitoring were taken by a Dust Trak aerosol monitor or

its equivalent that is a portable and battery-

performing real time 1-hr TSP measurements.

Field monitoring procedures are as follows:

e  The monitoring station was set at a point 1m from the exterior of the sen

receivers building fagade and set at a position 1.2m above the ground.

o The battery condition was checke

monitor.

Environmental Pioneers & Solutions Limited

operated laser photometer capable of

sitive

d to ensure good functioning of the dust
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Zero Cal was conducted to the dust monitor to each test for ensuring more

accurate data.

Logging setup and Instrument setup such as log interval, test length, number of

test and impactor adaptor will set as follows:
log interval : 1min
test length : 60mins
number of test : 3
Impactor adaptor: 10u (PMg)
Start the monitoring lasting 3 hours for each monitoring location
At the end of the monitoring period, the Average, Maximum and Minimum of

| each TSP test shall be recorded. In addition on a standard record sheet.

Measurements of 24-hr TSP monitoring were taken by High Volume Samplers (HVSs).

HVSs fitted with appropriate sampling inlets were employed for air quality monitoring.
Each sampler was composed of a motor, a filter holder, a flow controller and a

sampling inlet and its performance specification complies with that required by USEPA
Standard Title 40, Code of Federation Regulations Chapter 1 (Part 50).

Installation of HVSs:

A horizontal platform with appropriate support to secure the samplers against
gusty wind should be provided;

No two samplers should be placed less than 2 meters apart;

The distance between the sampler and an obstacle, such as buildings, must be at
least twice the height that the obstacle protrudes above the sampler;

A minimum of 2 meters of separation from walls, parapets and penthouses is
required for rooftop samplers;

A minimum of 2 meters separation from any supporting structure, measured
horizontally is required;

No furnace or incinerator flue is nearby;

Airflow around the sampler is unrestricted;

The sampler is more than 20 meters from the dripline;

Any wire fence and gate, to protect the sampler, should not cause any obstruction
during monitoring;

Permission must be obtained to set up the samplers and to obtain access to the
monitoring stations; and

A secured supply of electricity is needed to operate the samplers.

Environmental Pioneers & Solutions Limited Page 11
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Data of wind speed and wind direction was extracted from King’s Park Meteorological
Station of Hong Kong Observatory. The collection of wind data meets the prescribed
criteria in S.3.4.3 of the EM&A Manual.

Other relevant data such as monitoring location, time, weather conditions and any
other special phenomena at the construction site were recorded during the

measurement period.

2.5 Maintenance and Calibration

Dust Trak aerosol monitors were calibrated by the manufacturer or a HOKLAS
Laboratory for every year and on-site Zero Cal before every monitoring. HVSs were

calibrated after installation and re-calibrated on bi-monthly basis.

2.6 Quality Assurance / Quality Control Results and Detection Limits

The portable dust meter was calibrated annually by the manufacturer or a HOKILAS
laboratory. HVSs were first been calibrated after installation and repeated on
bi-monthly basis. Calibration Kit for HVSs was calibrated annually by the
manufacturer or a HOKLAS laboratory. The detection limits of the HVSs meet with
the prescribed standard. Calibration details and current Calibration Certificates are

shown in Appendix D.

2.7 Action and Limit Level for 1-hr TSP and 24-hr TSP

The Action and Limit levels for air quality impact monitoring results at all monitoring
Jocations are summarized in Table 2.7.1, which would be applied for compliance
assessment of air quality for this project. If the air quality monitoring results at any
monitoring stations exceeded the criteria, the actions in accordance with the Event and
Action Plan in Table 2.7.2 shall be taken.

Environmental Pioneers & Solutions Limited Page 12
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Monitoring Locations

AMI1

AM?2

AM3

AM4

I-hr TSP

Monitoring Parameter

Table 2.7.1 Established TSP Actions and Limit Level
o et . |Action Level

(g

288

Lin_iit.L_ech
_(ug/m’)
500

299

500

299

500

303

500

AM1

AM?2

AM3-A

24-hr TSP

157

260

183

260

177

260

Table 2.7.2 Event and action Plan for Air Quality

EVENT

ET

1EC

ACTION

ER

| CONTRACTOR

ACTION LEVEL

1, Exceedance for one

sample

I, Informy IEC, ER and Contractor;

2, Identify source, investigate the causes
af exceedance and propose remedia)
measures;

3. Repeat measurement to confirm

finding.

1. Check monitoring data
submitted by ET;
2. Check Contractor’s working

method,

1. Notify Contractor,

I 1. Rectify any unaceeptable practice;

| 2. Amend working methods if appropriate.
1

2. Exeeedance for
[wo or more

consecutive samples

1. Inform 1EC, ER and Contractor;

2, ldentify source!

3, Advise the ER on the effectiveness of
(he proposed remedial measures:

4, Repeat measurements to confirm
findings;

5. Increase monitoring frequency to
daily:

6, Discuss with 1EC. ER and Contractor
on remedial sctions required;

7. If exceedance continues, arrange
meeting with IEC und ER;

8. If excecdance stops, cease additiona)

monitoring.

1. Check meniloring data
submitted by ET:
2. Check Conftractor’s working

| method;

3. Discuss with ET and
Contractor on possible remedial
measures;

4. Advise the ET/ER on the
cffectiveness of the proposed
remedial measures;

5. Supervise Implementation of

remedial measures,

I. Confinm receipt of
notification of failure in
writing;

2. Notify Contractor;

3. Ensure remedial measures

properly implemented.

11, Submit proposals for remedial to ER
| within 3 working days of notification;

2. Implement the agreed proposals;

3. Amend proposal il appropriate.

Environmental Pioneers & Solutions Limited
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LIMIT LEVEL

1.Exccedance for one |
sample | 2. Identify source, investigate the causes
|
| of exceedance and propase remedial
|

| 3. Repeal measurement io confirm
finding;

4. Increase monitaring frequency to
daily;

5. Assess effectivencss of Contractor’s

8

m

|
| ER informed of the results.
i

2.Exceedance for two

1. Notify TEC, ER, Contractor and EPD;

or more consecurtive | 2. Identify source;

samples | 3. Repeat measurement (o confinn

| findings:

E 4, Inerease monitoring frequency o
i daily:

| 5. Caury out analysis of Contracior’s

: working procedures lo determing

n 10 be implemented;

Arrange meeting with IEC and ER and

| possi
6

| Contractor 1o discuss the remedial

‘ actions 1o be taken:

7. Assess effectivencss of Contractor’s

| ER informed of the resulis:

} 8. If exceedance stops, cease additional

| manitoring.

remedial actions and keep JEC, EPD and

1. Inform IEC, ER, Contractor and EPD: | 1. Check monitoring data

submitted by ET;

2. Check Contractar’s working
method:

3. Discuss with ET and
Contractor on possible remedial

measures;

| 4. Advise the ER on the

| effectiveness of the proposed

medial actions and keep 1EC, EPD and

remedial measures:

| 5. Supervise implementation

| of remedial measures.

| 1. Check monitoring dara

| submined by ET;

2. Check Comractor’s working

| method:

: 3. Discuss amongst ER, ET,

| and Contractor on the patential

| remedial actions;

| 4. Review Contractor's

| 5. Supervise the i

|
|
|
|

remedial actions whenever
necessary 1o assure their
effectiveness and advise the LR

accordingly:

X

L. Confirm receipt of

notification of failure in
Wwriting:

2. Notify Contractor;

3. Ensure remedial measures

properly implemented.

| 1 Confinm receipt of

notification of failure in

writing:

2. Notify Contractor;

3. In consuharion with the
1EC, agree with the Comragtor
on the remedial measures 1o
be implemented;

4. Ensure remedial measures
properly implemented;

5. If exceedanee continues,

consider whal portion of the

et

work is and

of remedial measures.

I
|

|
|

instruct the Contractor 1o
terminate that portion of work

until the excecdance ceases.

|
|

1. Take immediate action (o avoid further
excecdance;

2. Discuss with ET and IEC on remedial actions
3. Submit proposals for remedial actions 1o IEC
within 3 working days of notification;

4. Implement the agreed proposals;

5. Amend proposal if appropriate.

1. Take immediate action 1o avoid further

exceadance:

2, Discuss with ET and IEC on remedial actions
3, Submit proposals for remedinl actions to ER and
1EC within 3 working days of notification;

4, Implement the agreed proposals;

5. Resubmit proposals if problem still not under
control;

6. Stop the relevant portion of works as determined

by the ER until the exceedunce ceases,

Environmental Pioneers & Solutions Limited
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2.8 Monitoring Results and Observations

24-hr TSP monitoring was conducted at four monitoring locations. The monitoring
results are summarized in Table 2.8.1. 24-hr TSP monitoring was conducted at three
monitoring locations. The monitoring results are summarized in Table 2.8.2. Detailed
impact monitoring data of 1-hr TSP, 24-hr TSP and meteorological data are shown in
Appendix E.

Table 2.8.1 Summary of average 1-hr TSP monitoring data

Monitoring | Average 1-hr TSP | Range 1-hr TSP | Action Level | Limit Level

Locations | (ng/m’) (ng/m’) (ng/m?’) (ug/m’)
AM1 44 27-62 288 500
AM2 32 16 — 62 299 500
AM3 39 28 - 57 299 500
AMA4 43 17-67 303 500

Table 2.8.2 Summary of average 24-hr TSP monitoring data

Monitoring | Average 24-hr Range 24-hr TSP | Action Level | Limit Level
Locations | TSP (ug/m’) (ng/m’) (ng/m’) (ng/m’)
AM1 28 15—-42 157 260
AM2 81 36152 183 260
AM3-A 61 40-90 177 260

In accordance with the established action and limited levels for impact monitoring,

there was no exceedance recorded in the reporting period.

During the monitoring period, vehicle emissions were identified as one of the dust
sources for AM1, AM2, AM3, AM4 and AM3-A. TSP levels of AM2 and AM4 may be
affected by the construction activities from other construction sites near Canton Road.
TSP level of AM3-A may be affected by construction activities from other construction
sites near Nga Cheung Road.

2.9 Monitoring Schedule for Next Reporting Month

The monitoring schedule for next reporting month is scheduled on 2 g™ 13% 19%
25" and 31* August 2016.

Environmental Pioneers & Solutions Limited Page 15
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3 Noise Monitoring
3.1 Monitoring Locations

According to the EM&A Manual Section 4.5, five impact monitoring locations have
been established for noise impact monitoring during the construction phase of the
project, which are summarized in Table 3.1.1. The details of monitoring location plan

are shown in Appendix C.

Table 3.1.1 Noise Monitoring Locations

Identification Noise Monitoring ¥ Measurement
; Description
No. Location Type
NM1 Sorrento - Tower 1 Podium Level
Facade
Face to Nga Cheung Road
NM2 Yau Ma Ti Catholic Ground Floor
Primary School (Hoi | Face to Hoi Ting Road Facade
Wang Road)
NM3 The Cullinan I Ground Floor
Facade
Face to Nga Cheung Road
NM4 Lai Chack Middle Ground Floor
Facade
School Face to Canton Road
NM5 Yue Tak Building Ground Floor
Fagade
Face to Jordan Road

3.2 Monitoring Frequency

The regular monitoring for each location was performed on a weekly basis.

Monitoring was carried out on Sth, llth, 15th, 21 and eyl July 2016.

3.3 Monitoring Equipment

Noise monitoring was conducted by using BSWA 806 which complied with the
International Electrotechnical Commission Publications 61672:2002 (Type 1),
60651:1979 (Type 1) and 60804:1985 (Type 1) Specifications as referred to the
Technical Memorandum to the Noise Control Ordinance. The equipment was calibrated
and verified by certified laboratory to ensure they can perform to the same level of

accuracy as stated in the manufacturer’s specification. Before and after the baseline

Environmental Pioneers & Solutions Limited Page 16
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measurement, the reading of sound level meter was checked with the acoustic calibrator
and the measurements were accepted as valid if the calibration levels before and after
the noise measurement agreed to within 1.0 dB. The measurement equipment is listed
in Table 3.3.1 and Calibration Certificates of the equipment are shown in Appendix D.

Table 3.3.1 Equipment List for Noise Monitoring

Equipment

Manufacturer
& Model No.

Precision
Grade

Serial
No.

Latest
Calibration

Date ;

Next
Calibration Date

Sound level | SVANTEK IEC61672 | 34350 28/12/2015 | 27/12/2016
meter 971 Type 1
Acoustical | SVANTEK IEC 942 | 29085 28/12/2015 | 27/12/2016
calibrator SV30A Type 1

3.4 Monitoring Methodology and Parameters

Environmental Pioneers & Solutions Limited

The construction noise level was measured in terms of the A-weighted equivalent
continuous sound pressure level, Laeq. Laeq (30minutes) was used as the monitoring
parameter for the impact monitoring in the time period between 0700 to 1900 hours on

normal weekdays.

In case of non-compliance with the construction noise criteria, more frequent
monitoring, as specified in the Action plan in Table 3.6.2, shall be carried out. This
additional monitoring shall be carried out until the recorded noise levels are rectified or

proved to be irrelevant to the construction activities.

Field monitoring procedures are as follows:
e  The monitoring station was set at a point 1m from the exterior of the sensitive
receivers building fagade and set at a position 1.2m above the ground.
e  The battery condition was checked to ensure good functioning of the meter.
e  Parameters such as frequency weighting, the time weighting and the
measurement time will set as follows:
- frequency weighting : A
- time weighting : Fast
e Prior to and after noise measurement, the meter shall be calibrated using the
calibrator for 94.0 dB at 1000 Hz. If the difference in the calibration level before
than 1.0 dB, the measurement will

and after measurement is more
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considered invalid and repeat of noise measurement is required after
re-calibration or repair of the equipment.
e  The wind speed at the monitoring station shall be checked with the portable wind
meter.
e  Noise monitoring should be cancelled in the presence of fog, rain, and wind with
a steady speed exceeding 5 m/s, or wind with gusts exceeding 10 m/s. Noise
measurement should be paused during periods of high intrusive
noise if possible and observation shall be recorded when intrusive noise is not
avoided.
e At the end of the monitoring period, the Leq, Lip and Loy shall be recorded. In
addition, site conditions and noise sources should be recorded on a standard

record sheet.

3.5 Maintenance and Calibration

Monitoring equipment was calibrated by the HOKAS Laboratory for every year and

on-site calibrated before and after every monitoring.

3.6 Quality Assurance / Quality Control Results and Detection Limits

The sound level meter and calibrator were calibrated annually by the HOKLAS
laboratory. The detection limits of the sound level meter meet with the prescribed
standard. Calibration details and current Calibration Certificates are shown in

Appendix D.

3.7 Action and Limit Level for Construction Noise

The Action and Limit levels for construction noise are defined in Table 3.7.1. Should
exceedance of the criteria occur, action in accordance with the Action Plan in Table
3.7.2 shall be carried out.

Table 3.7.1 Action and Limit Levels for Construction Noise at all Sensitive Receivers

Monitoring B : ; ;
; Building Type | Time Period |Action Level Limit Level
Locations
%
NMI Residential Daytime When one 75 dB(A)
0700 - 1900 | documented
NM2 Education hrs on normal | complaint is 70 dB(A) / 65dB(A)*

Environmental Pioneers & Solutions Limited d Page 18



Proposed Road Improvement Works in West Kowloon Reclamation Development — Phase 1
Monthly EM&A Report— July 2016

NM3 Residential

weekdays

NM4 Education

NMS5 Residential

received

75 dB(A)

70 dB(A) / 65dB(A)*

75 dB(A)

*Remark: 70dB(A) and 65dB(A) for schools during normal teaching periods and school examination

periods, respectively.

Table 3.7.2 Event / Action Plan for Construction Noise

3. Repeat measurements to confirm findings;

4. Increase monitoring frequency;

5. Carry out analysis of Contractor’s working
procedures 1o determine possible mitigation to be
implemented;

6. Inform IEC, ER and EPD the causes and
actions taken for the exceedances;

7. Assess effectiveness of Contractor’s remedial
actions and keep [EC, EPD and ER informed of
the resulls;

8. If exceedance stops, cease additional

monitoring.

remedial actions;

2. Review Contractor’s remedial
actions whenever necessary 1o
assure their effectiveness and
advise the ER accordingly:

3. Supervise the implementation of

remedial measures.

EVENT | ACTION
ET 1IEC ER CONTRACTOR

Action 1. Notify TEC, ER and Contractor of exceedance; | 1. Review the analysed results 1. Confirm receipt of notification of | 1. Submit noise mitigation
Level 2. Identify source submitted by the ET; failure in writing; proposals to ER with copy to

3. Investigate the causes of excecdance and 2, Review the proposed remedial 2. Notify Contractor; ET and [EC:

propose remedial measures; measures by the Contractor and 3. Require Contractor to propose 2. Implement noise mitigation

4. Report the results of investigation to the 1IEC, advise the ER accordingly: remedial measures for the analysed | proposals.

ER and Contractor; 3. Supervise the implementation of | noise problem;

5, Discuss with the IEC, ER and Contractor and remedial measurcs. 4, Ensure remedial measures are i

formulate remedial measures; properly implemented

6. Increase monitoring frequency to check

mitigation cffectivencss.
Limit 1. Inform 1EC, ER, EPD and Contractor; 1. Discuss amongst ER, ET, and 1. Confirm receipt of notification of | 1. Take immediate action to
Level 2. ldentify source; Contractor on the potential failure in writing; avoid further exceedance;

2. Notify Contraclor:

3. Require Contractor to propose
remedial measures for the analysed
noise problem;

4. Ensure remedial measures are
properly implemented:

5. I exceedance continues,
investigate what portion of the work
is responsible and instruet the
Contractor to terminate that portion
of work until the exceedance

ceases.

2. Submit proposals for
remedial actions to ER with
copy to ET and TEC within 3
warking days of notification;
3. Implement the agreed
proposals;

4. Resubmit proposals if
problem still not under control;

5. Terminate the relevant
portion of works as determined

by the ER until the exceedance

Ceases.

Environmental Pioneers & Solutions Limited
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3.8 Monitoring Results and Observations

Noise impact monitoring was conducted at five monitoring locations. The monitoring

results are summarized in Table 3.8.1. Detailed impact monitoring data of noise are

shown in Appendix F1.
Table 3.8.1 Summary of average noise monitoring data
; Baseline ; Re-M** Action Sk
Monitoring | Monitoring 1 Uy Limit Level
ey it Level (dB(A)) Leq Level (@B(A)
ocations ate ) :
| (dB(A)) (dB(A)) | (dB))
5/7/2016 65.8 N/A
When one
11/7/2016 66.1 N/A
documented
NMI1 15/7/2016 75.1 66.1 N/A L 75 dB(A)
complaint is
21/7/2016 65.7 N/A .
received
27/7/2016 66.2 N/A
5/7/2016 65.5 N/A - 70 dB(A) *°
11/7/2016 66.9 N/A FROBE 190 aB(A) #
documented 3
NM2 15/7/2016 66.5 67.7 N/A .. | 70dB(A) *
complaint is 3
21/7/2016 74.0 74.6 . 70 dB(A) *
received
27/7/2016 67.8 N/A 70 dB(A) *3
5/7/2016 74.1 N/A Wh
11/7/2016 735 NA | - Oned
t:
NM3 15/7/2016 | 745 74.1 N/A OCU‘T‘?H ““1 75 dBA)
21/7/2016 73.4 /A | ompantis
received
27/7/2016 74.1 N/A
5/7/2016 73.6 Mmoo 70 dB(A) **
11/7/2016 7.3 B9 | et Oned 70 dB(A) *
1
NM4 | 15/7/2016 | 733 744 | 741 Ocur;“’_'n ““170dBA) #
t
21/7/2016 74.0 73.4 comp :':1111 " 70 dB(A) #
received
27/7/2016 75.1 74.4 70 dB(A) **
5/7/2016 69.4 N/A
11/7/2016 72.6 N/A dWhen one
NMS5 15/7/2016 | 7138 71.1 N/A ocqu?nte_d 75 dB(A)
21/7/2016 723 N7 N i
received
27/7/2016 71.0 N/A
Remark:
" Measured result would be rounded down before comparison with the limit level
" Repeat noise measurement when exceedance is recorded
Environmental Pioneers & Solutions Limited Page 20
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*370dB(A) for schools during normal teaching periods. School schedule is shown in Appendix F2

" 65dB(A) for schools examination periods. School schedule is shown in Appendix F2

In accordance with the established action and limited levels for impact monitoring, six
exceedances were recorded at NM2 on 21% July 2016 and NM4 on i L oL
and 27" July 2016. Noise measurement was repeated for confirming the findings and
identifying the noise source for each exceedance according to the event and action

plan.

The noise source for causing exceedances at NM2 was from other construction site,
Design and Construction of West Kowloon Government Offices (DCWKGO), which
Jocated at No.l11 Hoi Ting Road. The construction site of DCWKGO is located
between Portion J and the NM2 and close to the NM2. The NM2 was directly affected
by the noise generated from the construction site of DCWKGO. The exceedances were

not caused by this project construction works.

The noise source for causing exceedances at NM4 was from the traffic of Canton Road.
The NM4 was directly affected by the noise generated from the traffic. The recorded
monitoring results at the NM4 were near the baseline noise level. The exceedances

were not caused by this project construction works.

During the monitoring period, traffic noise was identified as one of the noise source for
NMI, NM2, NM3, NM4 and NM5. Noise levels of NM1 and NM3 may be influenced
by the construction activities from other construction sites near Nga Cheung Road.
Noise level of NM2 may be influenced by construction activities from other
construction sites near Hoi Ting Road. Noisc levels of NM4 and NMS5 may be
influenced by the construction activities from other construction sites near Canton
Road.

3.9 Monitoring Schedule for Next Reporting Month

The monitoring schedule for next reporting month is scheduled on gm gt 13% 1o
25" and 31% August 2016.

4 Solid and Liquid Waste Management Status

With reference to relevant handling records and trip tickets of this Project, the

quantities of different types of waste generated in the reporting month are summarised
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in Table 4.1. During this reporting month, inert C&D materials and general refuse were

generated and disposed. No mixed waste was generated. No chemical waste was

generated and collected by licensed collector. No paper, plastic and metal was recycled.

Detail of waste management data is presented in Appendix G.

Table 4.1 Quantities of Waste Disposed from the Project

(b)

Quantity
b C&D Materials (non-inert)
: ; Recycled materials
Reporting | Materials | General | Mixed | Chemical
Month (inert) @ Refuse Waste | Waste i Paper Plastics | Metals
cardboard
(in (in (in (in (in (in (in
‘000kg) | ‘000kg) | ‘000kg) | 000kg) ‘000kg) | ‘000kg) | ‘000kg)
July 2016 5031.54 1712 0 0 0 0 0
Notes:
(a) Inert C&D materials include bricks, concrete, building debris, rubble and excavated soil.

Non-inert C&D materials include steel, paper/cardboard packaging waste, plastics and other wastes
such as general refuse and vegetative wastes. Steel metal generated from the Project are grouped

into non-inert C&D materials as the materials were not disposed of with other inert C&D materials.

Waste materials were generated during this reporting period, such as excavated waste,

demolition waste and general refuse. Contractor handled, stored and disposed in

accordance with good waste management practice and EPD’s regulation and

requirements.

Environmental Pioneers & Solutions Limited
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5 Landscape and Visual Impact

In accordance with the EM&A Manual, the landscape and visual mitigation measures
shall be implemented to minimize the landscape and visual impacts during the
construction works. The proposed monitoring program for landscape and visual impact
is detailed in Table 5.1.

Table 5.1 Proposed Monitoring Program

_ Stage | MonitoringTask | Frequency | ) Approyal

Construction | Mitigation measures | Bi-weekly Landscape and Registered

stage implementation Visual Impact | Landscape
Assessment Architect &
Checklist ET Leader

Bi-weekly site inspections were conducted by representatives of the Engineer,
Contractor and ET on 12" and 29™ July 2016. The observations, reminders and
recommendations made during the site inspections are summarized in Section 6, Table
6.1.

The implementation status of the proposed mitigation measures for landscape and
visual impacts is given in Appendix H. Should non-conformity on one occur, action in
accordance with the Action Plan in Table 5.2 shall be carried out.

Table 5.2 Event / Action Plan for Landsscape and Visual Impact

EVENT

ACTION

ET

1IEC

ER

CONTRACTOR

Non-conformity on

1. Identify Source

1. Check repont
2. Check Centractor's working method

1. Notify Confractor

2. Ensure remedial measures are

1. Amend working methods

2. Rectify damage and

Non-conformity

2, Inform 1IEC and ER

2. Check Contractor's working method

2. Ensure remedial measures are

one occasion 2. Inform 1EC and ER
3. Discuss remedial actions with IEC, ER and 3. Discuss with ET and Contractor on possible properly implemented undertake any necessary
Contractor remedial measures replacement
4. Monilor remedial actions unti) rectification has been | 4. Advise ER on effectiveness of proposed
completed remedial measures.
5. Check impl ion of remedial
Repearted 1. Jdentify Source 1. Check monitoring report 1. Notify Contractor 1. Amend working methods

2. Rectify damage and

3. Increase monitoring frequency 3. Discuss with ET and Contractor on possible properly implemented undertake any necessary
4. Discuss remedial actions with IEC, ER and remedial measures replacement
Contractor 4, Advise ER on effectiveness of proposed
5. Monitor remedial actions until rectification has been | remedial measures
completed 5. Supervise implementation of remedial
6. [ non-conformity stops, cease additional monitoring | measures.
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6 Environmental Site Inspection

6.1 Site Audit

Site audit was carried out by ET on weekly basis to monitor the timely implementation
of proper environmental management practices and mitigation measures in the Project

site.

Joint weekly inspections were conducted by representatives of the Contract
Administrator, Engineer, Contractor and ET on 4% 11™ 20™ and 25 July 2016. The
representative of the IEC joined the site inspection on 20™ July 2016. Observations

were recorded and summarized in table 6.1.

During site inspection in the reporting month, no non-compliance was identified.

6.2 Implementation Status of Environmental Mitigation Measures

According to the EM&A Manual of the Project, the mitigation measures detailed in the
documents shall be implemented during the construction phase. Updated status
summary of the Environmental Mitigation Implementation Schedule is provided in
Appendix H.

The observations, reminders and recommendations made during the audit sessions are

summarized in table 6.1.
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Table 6.1 Summary results of site inspections findings.

Date Findings Identification Advice from ET Action taken  [Closing date
Exposed surface and Contractor was advised to |Exposed areas
unpaved areas appeared frequently implement the |were sprayed
dry. (Scheme I & Scheme water spraying and cover |with water for
22 Jun 16 |J) Observation |the exposed surface as dust control or 4 Jul 16
possible. cover with
tarpaulin as
possible.
Stagnant water was Contractor was advised to |Pumps were set
accumulated in areas of set up the pumps and up for collecting
22 Jun 16 |underground works : drainage system for and directing the
4 Jul 16 |(Scheme I). Elanersatiog collecting and directing the |water from KL i X6
water from the underground
underground areas. areas.
Sand and silt were Contractor was advised to |The generator
accumulated in the drip remove the sand and silt  |was relocated.
tray of the generator near ; from the drip tray and also |The sand and silt
2T 16 the slope (Scheme T) Dby relocate the };cnciator for |from the drip tray 470116
preventing close to the was removed.
slope.
A bag of cement was Contractor was advised to |The exposed
27 Tun 16 exposed (Scheme Q) Observation |F€™OVe the cement and cement was 47l 16
properly store the dusty removed.
materials.
Wet season was being Contractor was reminded to
started. frequently remove the
stagnant water during wet
11 Jul 16 Reminder |season for prevention and N/A N/A
control of mosquito and
keeping the site clean and
tidy.
The tarpaulin sheets Contractor was advised to |Exposed slope
20 Tul 16 covering the exposed o replace the tarpaulin sheets [were properly 25 Tul 16
slope were eroded. and properly protect the  |covered.
(Scheme J) slope.
There is inadequate Contractor was advised to |The edge of the
interception along the provide sandbags along excavated area
edge of excavation. . the edge of the excavation |was properly
20 Jul 16 (Scheme Q) Clservetion area such to prevent the intercepted by 2534116
dust from entering the using the
neighbouring roads. sandbags.
A stockpile of waste Contractor was reminded to
materials due to illegal remove the waste materials
20 Jul 16 |dumping from others was Reminder |as these materials fall N/A N/A
observed near out of the within the site area.
site boundary.
Landscape and Visual Impact
27 May 16 |Construction materials Contractor was reminded to|The follow-up
10 Jun 16 |were piled within TPZ relocate the construction  |status will be
24 Jun 16 |(Scheme HA) Observation |materials which were piled |reported in the N/A
12 Jul 16 within the TPZ next reporting
29 Jul 16 period.
TPZ was collapsed Contractor was reminded to|TPZ was proved
24 Jun 16 [(Scheme J) Observation |properly maintain the TPZ. |for the retained 12 Jul 16
trees.
12 Tul 16 anstrucﬁon Wf)ﬂ.(S were ' Cont}ractor was_reminded to
20 Tul 16 being started within Reminder |provide TPZ \R_f}t]} robust N/A N/A
- Scheme J and Scheme HA fence at the dripline of all
Environmental Pioneers & Solutions Limited Page 25
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Date Findings Identification Advice from ET Action taken |Closing date
retained and
to-be-transplanted trees.
No works were allowed to
undertake within the TPZ
Transplanting works were Contractor was reminded to
12 Tul 16 being started with Scheme provide sufficient
T and Scheme HA Reminder |stabilization system and N/A N/A
29 Jul 16 2
mulching to the
transplanted trees.
Tree crown of some of Contractor was advised to | The follow-up
transplanted trees was tied. remove the ties. status will be
12 ul 16 . :
Observation reported in the N/A
29 Jul 16 :
next reporting
period.
Tree crown of T24 was Contractor was advised to |The follow-up
12 Tul 16 conflicted with existing conduct crown pruning for |status will be
29 Tul 16 |FEES: Observation |the existing tree which next [reported in the N/A

to T24.

next reporting
period.

Environmental Pioneers & Solutions Limited
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7 Environmental Non-Conformance

7.1 Summary of Environmental Exceedances

No exceedance of action level and limit level was recorded for TSP. Six exceedances
were recorded at NM2 on 21 July 2016 and NM4 on 5%, 11%, 15, 21 and 27™ July
2016 for Noise.

7.2 Summary of Environmental Non-Compliance

No environmental non-compliance was recorded in the reporting month.

7.3 Summary of Environmental Complaint

No environment project-related complaint was received in the reporting period.

7.4 Summary of Notification of Summons and Successful Prosecution
There was no successful environmental prosecution or notification of summons

received since the Project commencement.

The cumulative log for environmental exceedance, non-compliance, complaint and

summon and successful prosecution since the commencement of the Project is

presented in Appendix I.
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8

The major construction activities in the coming month will include:

Future Key Issues

Portion I — Underground Investigation Works
Portion I — Utilities Diversion Works

Portion HA — Underground Investigation Works
Portion HA — Utilities Diversion Works

Portion J — Utilities Diversion Works

Portion J — Construction of Retaining Walls

Portion Q — Road Works (excavation, drainage construction and utilities diversion)

Potential environmental impacts arising from the above construction activities are

mainly associated with dust, construction noise, water quality and waste management.

The Contractor has been reminded to properly implement dust, construction noise and

water quality control measures as well as proper waste management in order to

minimize the potential environmental impacts due to the construction works of the

Project.

Environmental Pioneers & Solutions Limited
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9 Comment, Recommendations and Conclusions

9.1 Comment

The recommended mitigation measures accordance with the EM&A Manual had been
effectively implemented to minimize the environmental impacts due to the
construction. The contractor had implemented the mitigation measures to control the
dust and noise impacts. No dust and noise impacts obviously affected to the
environment and sensitive receivers. The environmental performance during the

reporting period was considered satisfactory.

9.2 Recommendations

According to the environmental audit performed in the reporting month, the following

recommendation was made:

o To frequently implement the water spraying and cover the exposed surface as
possible;

«  To set up the pumps and drainage system for collecting and directing the water
from the underground areas;

e To remove the sand and silt from the drip tray and also relocate the generator for
preventing close to the slope;

s To remove the cement and properly store the dusty materials;

s To frequently remove the stagnant water during wet season for prevention and
control of mosquito and keeping the site clean and tidy;

e To replace the tarpaulin sheets and properly protect the slope;

»  To provide sandbags along the edge of the excavation area such to prevent the
dust from entering the neighbouring roads;

s To remove the waste materials as these materials fall within the site area;

e To relocate the construction materials which were piled within the TPZ;

e No properly maintain the TPZ;

« To provide TPZ with robust fence at the dripline of all retained and
to-be-transplanted trees;

e To provide sufficient stabilization system and mulching to the transplanted trees.

e  Toremove the ties;

e To conduct crown pruning for the existing tree which next to T24.
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9.3 Conclusions

This is the monthly Environmental Monitoring and Audit (EM&A) Report presenting
the EM&A works undertaken during 1* July 2016 to 31 July 2016 in accordance with
the EM&A Manual.

No exceedance of action level and limit level was recorded for TSP. Six exceedances
were recorded at NM2 on 21 July 2016 and NM4 on 5%, 11%, 15®, 21° and 27® July
2016 for Noise. No Non-compliance event, environmental complaint, notification of
summons and successful prosecution against the Project were received in this reporting

month.

4 nos. of environmental site inspections and 2 nos. of landscape and visual inspections
were carried out in this reporting month. Recommendations on remedial actions were

given to the Contractor for the deficiencies identified during the site audit.

ET has reminded the contractor to provided environmental pollution control measures,

waste management measures and good site practice
The ET will keep tracking of the EM&A programme to ensure compliance of

environmental requirements and the proper implementation of all the necessary

mitigation measures.
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Appendix C: Monitoring Locations



Locations for 1-hr TSP and Noise monitoring
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Monitoring Location

AM1
Marine Department New Yau Ma Tei Public Cargo

Working Area Administrative Building

AM2
Garden Building

AM3
The Cullinan |

Photo Record

AM4
Lai Chack Middle School




Monitoring Location

Photo Record

NM1

Sorrento - Tower 1

NM2
Yau Ma Ti Catholic Primary School (Hoi Wang
Road)

NM3
The Cullinan |

NM4
Lai Chack Middle School

NM5
Yue Tak Building




Locations for 24-hr TSP monitoring
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Monitoring Location

Photo Record

AM1
Marine Department New Yau Ma Tei Public Cargo

Working Area Administrative Building

AM2
Garden Building

AM3-A
International Commerce Centre

(Contractor Work Area 4)




Appendix D: Calibration Certification
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CERTIFICATE OF CALIBRATION AND TESTING

TSI Incorporated, 500 Cardigan Road, Shoreview, MIN 55126 USA
Tel: 1-800-874-2811 1-651-490-2811 Fax: 1-651-490-3824 http://www.tsi.com
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striet accordance with the applicable specifications agreed upon by TSI and the customer and with all published specifications. All
performance and acceptance fests required under this confract were successfully conducted according to required specifications. There is no
NIST standard for opiical mass measurements. Calibration of this instrument performed by TSI has been done using emery oil and has been

nominaily adjusted to respivable mass of standard ISO 12103-1, Al lesi dust (Arizena dust). Our calibration ratio is greater than 1.2:1
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¢ ENVIRONMENTAL PIONEERS & SOLUTIONS LIBITED
SmaimEe s M A T Subsidiary of FSE Environmental Technologies Group
WA A Memberof FSE Holdings

REPORT OF EQUIPMENT CALIBRATION

INSTRUMENT DESCRIPTION

It is certified that the item under calibration has been calibrated by corresponding calibrated
High Volume Sampler.

Instrument: TSP meter

Brand Name: TSI

Model No.: AM510
Serial No.: 11510002
Date of Issue: 27/10/2015
Date of Calibration: 12/10/2015

Date of Next Calibration:  11/10/2016

ISSUING ORGANISATION
Environmental Pioneers & Solutions Limited
Flat A 19/F. Chaiwan industrial Centre

20 Lee Chung Street
Chai Wan, Hong Kong

Phone: 852 - 2556 9172
Fax: 852 - 2856 2010

At

Mr. lp Wing Hong, John
Manager
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* ENVIRONMENTAL PIONEERS & S50LUTIONS LIMITED
BEARREN BB AS Subsidiary of FSE Environmental Technologles Group
WEAFA Member of FSE Holdings

Brand Name: TSI

Model No.: AM510
Serial No.: 11510002
HVS No.: TE-5028A
HVS Calibration Kit No.: TISCH 2137
Date of Calibration: 12/10/2015

Date of next Calibration:  11/10/2016

Calibration Record

HVS - TSP 23 ' 30 35 41
TSI AM510 28 33 38 43

Calibration of TS| AM510
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Manager



v" t'h c".‘v & Tk Tt ‘“ .“ FOTNT 0 Spracea® py Te, 3 ’i"?.@”""“'"'t’ t,,'. T or 09. 0 " ,.\ 550 A0 s “1 ',’
T e T T e e T I e
MW WA VWY W ‘.\'ih v ’%’l‘v’l ¥ ﬁ_\“lf‘ \ " | f .!\rl1 ‘;\}\“‘IN'I‘QE' ||7| ) 1')?“ ||‘|'n \ "':" >|J

£5100€2 N/d ISL

CERTIFICATE OF CALIBRATION AND TESTING

TSI Incorporated, 500 Cardigan Road, Shoreview, MN 55126 USA
Tel: 1-800-874-2811 1-651-490-2811 Fax: 1-651-490-3824 http://www.tsi.com
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TSI Incorporated does hereby cerlify that all materials, components, and workmanship used in the manufacture of this equipment are in
strict accordance with the applicable specifications agreed upon by TSI and the cusiomer and with all published specifications. Al
performance and acceptance tests required under this coniract were successfully conducted according to required specifications. There is no
NIST standard for eptical mass measurements. Calibration of this instrument performed by TSI has been done using emery oil and has been
nominally adjusted to Tespirable mass of standard IS0 12103-1. Al test dust (Arizona dust). Our calibration ratio is greater than 1.2:1
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Temp/Humidity E005409 04-16-15  04-16-16 Temp/Humidity E005410 04-17-15  04-17-16
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| RREENEERERAT e |
* ENVIRONMENTAL PIONEERS & SOLUTIONS LIMITED
BEHRER NS ENHEAT Subsidiary of FSE Environmental Technologies Group
WA S Member of FSE Holdings

REPORT OF EQUIPMENT CALIBRATION

INSTRUMENT DESCRIPTION

It is certified that the item under calibration has been calibrated by corresponding calibrated
High Volume Sampler.

Instrument: TSP meter
Brand Name: TSI

Model No.: AMS510
Serial No.: 11510003
Date of Issue: 27/10/2015
Date of Calibration: 12/10/2015

Date of Next Calibration:  11/10/2016

ISSUING ORGANISATION

Environmental Pioneers & Solutions Limited

Flat A 19/F. Chaiwan Industrial Centre
20 Lee Chung Street
Chai Wan, Hong Kong

Phone: 852 - 25569172
Fax: 852 - 2856 2010

Mr. Ip Wing Hong, John
Manager
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ENVIRONMENTAL PIONEERS & SOLUTIONS LIMITED
B AR ERS AR Subsidiary of FSE Environmental Technologies Group
BER 8 Memberof FSE Holdings

Brand Name; TSI

Model No.: AMS510
Serial No.: 11510003
HVS No.: TE-5028A
HVS Calibration Kit No.: TISCH 2137
Date of Calibration: 12/10/2015

Date of next Calibration:  11/10/2016

Calibration Record

HVS - TSP 19 21 28 34
TSIAMS510 20 23 . 32 38
Calibration of TSI AM510
o
g
s
£ 50 -
=
3 R
£ 40 — oy 120210 24045~
g RE=0.9952 "
n . /
2 30 - SRS :
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E T
b s o
FI 30 50
Dust concentration {HVS-TSP} ug/m3

ﬂ. Hal

Mr. Ip Wing Hong, John
Manager
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CERTIFICATE OF CALIBRATION AND TESTING

TSI Incorporated, 500 Cardigan Road, Shoreview, MN 55126 USA
Tel: 1-800-874-2811 1-651-490-2811 Fax: 1-651-490-3824 hitp://www.tsi.com
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TSI Incorporated does hereby certify thut all materials, components, and workmanship used in the manyfacture of this equipment are in
= striel accordance with the applicable specifications vgreed upon by TSI and the customer and with all published specifications. All
performance and acceplance fests required under this contract were successfully conducted according to vequired specifications. There is no
NIST standard for optical mass measurements. Calibration of this insirument performed by TSI has been done using emery oil and has been
nominally adjusted to respivable mass of standard 1SO 12103-1, Al test dust (Arizona dust). Our calibration ratio is greater than 1.2:1
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- ARREREEEERAT

¢ ENVIRONMENTAL PIONEERS & SOLUTIONS LIMITED
WEAEBEN R A T Subsidiary of FSE Environmental Technologies Group
$tfizR A Memberof FSE Holdings

REPORT OF EQUIPMENT CALIBRATION

INSTRUMENT DESCRIPTION

It is certified that the item under calibration has been calibrated by corresponding calibrated
High Volume Sampler.

Instrument: TSP meter
Brand Name: TSi

Model No.: AM510
Serial No.: 11510004
Date of Issue: 27/10/2015
Date of Calibration: 13/10/2015

Date of Next Calibration:  12/10/2016

ISSUING ORGANISATION

Environmental Pioneers & Solutions Limited

Flat A 19/F. Chaiwan Industrial Centre
20 Lee Chung Street
Chai Wan, Hong Kong

Phone: 852 - 2556 9172
Fax: 852 - 2856 2010

/7‘{b

Mr. Ip Wing Hong, John
Manager



AHREBREBRERAT

ENVIRONMENTAL PIONEERS & SOLUTIONS LIMITED
REARARREERNELS Subsidiary of FSE Environmental Technologies Group

SEE IR A Member of FSE Holdings

Brand Name: TSI

Model No.: AM510
Serial No.: 11510004
HVS No.: TE-5028A
HVS Calibration Kit No.: TISCH 2137
Date of Calibration: 13/10/2015

Date of next Calibration:  12/10/2016

Calibration Record

HVS - TSP 20 ' 22 , 29 35

TSI AM510 24 26 35 40

Calibration of TSI AM510
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Dust concentration {HVS-TSP} ug/m3

| L)

Mr. Ip Wing Hong, John
Manager
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CERTIFICATE, OF CALIBRATION AND TESTING

TSI Incorporated, 500 Cardigan Road, Shoreview, MN 55126 USA
Tel: 1-800-874-2811 1-651-490-2811 Fax: 1-651-490-3824 http://www.tsi.com
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TSI Incorporated does hereby certify that all materials, components, and workmanship used m the manufacture of this equipment are m
striet accordance with the applicable specifications agreed upon by TSI and the customer and with all published specifications. All
performance and acceplance fests required under ihis contract were successfully conducted according to required specifications. There is no
NIST standard for optical mass measurements. Cahbration of this instrument performed by TSI has been done usimg emery oil and has been
nommally adyusted to respirable mass of standard 1SO 12103-1, Al fest dust (Arizona dust). Our calibration ratio is greater than 1.2:1
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Measurement Variable System ID LastCal.  Cal. Due Measurement Variable System ID Last Cal.
Photometer E003433 09-09-15  03-09-16 Flowmeter EQ02371 03-02-15
DC Voltage(Keithley) E002859 06-18-15  06-18-16 Microbalance MO001324 01-05-15
Temp/Hunmudity E005409 04-16-15  04-16-16 Temp/Humidity E005410 04-17-15
Pressure E003440 08-04-15  08-04-16
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ENVIRONMENTAL PIORNEERS & SOLUTIONS LIMITED
BELRRRNSERME AR Subsidiary of FSE Environmental Technologies Group
BEAEEAE Memberof FSE Holdings _

REPORT OF EQUIPMENT CALIBRATION

INSTRUMENT DESCRIPTION

It is certified that the item under calibration has been calibrated by corresponding calibrated
High Volume Sampler.

Instrument: TSP meter
Brand Name: TSI

Model No.: AM510
Serial No.: 11510005
Date of Issue: 27/10/2015
Date of Calibration: 13/10/2015

Date of Next Calibration:  12/10/2016

ISSUING ORGANISATION

Environmental Pioneers & Solutions Limited

Flat A 19/F. Chaiwan Industrial Centre
20 Lee Chung Street
Chai Wan, Hong Kong

Phone: 852 - 25569172
Fax: 852 - 2856 2010

Y

Mr. Ip Wing Hong, John
Manager



Brand Name:

Model No.:
Serial No.:
HVS No.:

HVS Calibration Kit No.:

D ENVIRONMENTAL PIONEERS & SOLUTION

Date of Calibration:

Date of next Calibration:

Calibration Record
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R ARSI RN A 5] Subsidiary of FSE Environmental Technologies Group

BEA@RA Member of FSE Holdings

TSI

AM510
11510005
TE-5028A
TISCH 2137
13/10/2015
12/10/2016

HVS - TSP 28 31 37 44
TSI AM510 32 36 44 51
Calibration of TS| AM510
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Mr. [p Wing Hong, John
Manager




p—

TIS

:——-\
CH

Environmental

AV

TISCH ENVIRONMENTAL, INC.
145 SouTH Miami AVE
ViLLAGE oF CLEVES, OH

45002

513.467.9000
877.263.7610 ToLL FRee
513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5028A

Date - Feb 11, 2016 Rootsmeter S/N 0438320 Ta (X) - 294
Operator Tisch Orifice I.D. - 2137 Pa (mm) - 758.19
T METER ORFICE
PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg H20
VDC # (m3) (m3) (m3) (min) (mm) (in.)
1 NA NA 1.00 1.3380 4.2 1.50
2 NA NA 1.00 1.0270 6.9 2.50
3 NA NA 1.00 0.9420 8.2 3.00
4 NA NA 1.00 0.8730 8.6 3.50
5 NA NA 1.00 0.6630 i6.5 6.00
DATA TABULATION
(x axis) (y axis) (x axisg) (y axis)
Vstd Qstd Va Qa
1.0055 07515 1.2316 0.9944 0.7432 0.7627
1.0019 0.9756 1.5900 0.9908 0.95648 0.9846
1.0002 1.0618 1.7417 0.2851 1.0500 1.0786
0.2383 1.1436 1.8813 0.9873 1.1309 1.1650
0.588%91 1.4919 2.4632 0.9781 1.4754 1.5253
Qstd slope (m) = 1.66881 Qa slope (m) = 1.044098
intercept (b) = -0.02897 intercept (b) = -0.017%4
coefficient (r) = 0.99983 ccefficient (r) = 0.99983
y axis = SQORT[H20(Pa/760) (298/Ta) ] y axis = SQRT[H20 (Ta/Pa)]
CALCULATIONS
Vstd = Diff. Vol [(Pa-Diff. Hg)/760] (298/Ta)
Qstd = Vstd/Time
Va = Diff Vol [(Pa-Diff Hg)/Pa]
Qa = Va/Time

For subsequent flow rate calculations:

Qstd

Qa

1/m{ [SQRT (H20 (Pa/760) (298/Ta))]1- b}
1/m{ [SQRT H20(Ta/Pa)]- b}



Tisch Environmental, Inc.
TSP Sampler Calibration
(Dickson recorder)

SITE
Location: YMT Public Cargo Working Area Date: 15-Jul-16
Sampler: TE-5170 MFC Tech: Andy Tsang
CONDITIONS

Barometric Pressure (in Hg): 26.00 Corrected Pressure (mm Hg) : 660
Temperature (deg F): 79 Temperature {deg K): 299
Average Press. (in Hg): 26.00 Corrected Average (mm Hg): 660
Average Temp. (deg F): 79 Average Temp. (deg K): 299

CALIBRATION ORIFICE

Make: Tisch Qstd Slope: 2.01000
Model: TE-5028A Qstd Intercept: -0.02003
Serial#f: 2137 Date Certified: 11-Feb-16
CALIBRATIONS
Plate or H20 Qstd I Ic LINEAR
Test # (in) (m3/min) {chart) (corrected) REGRESSION
X 0.40 0.303 18.0 16.75 Slope = 138.9017
2 0.50 0.337 22.0 20.47 Intercept = -26.1809
3 0.80 0.424 34.0 31.63 Corr. coeff.= 0.9983
4 1.00 0.473 42.0 39.08
5 1.40 0.558 56.0 52.10 # of Cbservations: 5
Calculations

ostd = 1/m[Sqgrt (H20(Pa/Pstd) (Tstd/Ta})-b]
IC = I[Sgrt(Pa/Pstd) (Tstd/Ta)l

Qstd = standard flow rate

IC = corrected chart response

actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((I) [Sgrt (298/Tav) (Pav/760)]-b)

-
L}

= sampler slope

= sampler intercept

= chart response

av = daily average temperature
av = daily average pressure

wHHD A
|




(Dickson recorder)

Tisch Environmental, Inc.
TSP Sampler Calibration

SITE
Location: Canton Road Date: 15-Jul-16
Sampler: TE-5170 MFC Tech: Andy Tsang
CONDITIONS
Barometric Pressure (in Hg): 26.00 Corrected Pressure (mm Hg): 660
Temperature (deg F): 79 Temperature (deg K): 299
Average Press. (in Hg): 26.00 Corrected Average (mm Hg): 660
Average Temp. (deg F): 79 Average Temp. (deg K): 299
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 2.01000
Model : TE-5028A Qstd Intercept: -0.02003
Serialj: 2137 Date Certified: 11-Feb-16
CALIBRATIONS
Plate or H20 Ostd I Ic LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 0.30 0.264 16.0 14.89 Slope = 85.6881
2 0.60 0.369 26.0 24.19 Intercept = ~7.9379
3 1.50 0.577 42.0 39.08 Corr. coeff.= 0.8902
4 1.80 0.631 48.0 44 .66
5 2.00 0.665 56.0 52.10 # of Observations: 5
Calculations

Ostd = 1/m[Sqrt (H20(Pa/Pstd) (Tstd/Ta)) -b]
IC = I[Sgrt{(Pa/Pstd) (Tstd/Ta)]l

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m((T) [Sqgrt (298/Tav) (Pav/760)]-b)

n

m = sampler slope
b sampler intercept

I = chart response

Tav daily average temperature
Pav = daily average pressure

il




Tisch Environmental, Inc.
TSP Sampler Calibration

(Dickson recorder)

SITE
Location: Nga Cheung Road Date: 15-Jul-16
Sampler: TE-5170 MFC Tech: Andy Tsang
CONDITIONS
Barometric Pressure (in Hg): 26.00 Corrected Pressure (mm Hg) : 660
Temperature (deg F): 79 Temperature (deg K): 299
Average Press. (in Hg): 26.00 Corrected Average (mm Hg): 660
Average Temp. (deg F): 79 Average Temp. (deg K): 298
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 2.01000
Model: TE-5028A Ostd Intercept: -0.02003
Serial#: 2137 Date Certified: 11-Feb-16
CALIBRATIONS
Plate or H20 Qstd I Ic LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1, 0.40 0.303 20.0 18.61 Slope = 115.9310
2 0.80 0.424 30.0 27.91 Intercept = -18.1581
3 1.00 0.473 40.0 37.22 Corr. coeff.= 0.9923
4 1.40 0.558 50.0 46.52
5 1.80 0.631 60.0 55.83 # of Observations: 5
Calculations

0std = 1/m[Sqrt (H20(Pa/Pstd) (Tstd/Ta))}-b]
IC = I[Sgrt(Pa/Pstd) (Tstd/Ta)l

Qstd = standard flow rate

IC = corrected chart response

I = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subseguent calculation of sampler flow:
1/m((I) [Sgrt (298 /Tav) (Pav/760)]-b)

= sampler slope

= sampler intercept

= chart response

av = daily average temperature
av = daily average pressure

wHHO 3
I
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SOILS & MATERIALS ENGINEERING CO., LTD.

G/F, 9/F, 12/F, 13/F. & 20/F, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel : (852) 2873 6860
FHEITMETRABEPLET 9B 128 1382208 Fax : (852) 2555 7533
E-mail: smectcigismec.com Website: www.cigismec.com

CERTIFICATE OF CALIBRATION

Certificate No.: 15CA1228 01-01 Page 1 of 2

Item tested

Description: Sound Level Meter (Type 1) . Microphone
Manufacturer: SVANTEK, Poland i ACO, Japan
Type/Model No.: g71 ; 7052E
Serial/Equipment No.: 34350 / EPS OE0032 s 54635

Adaptors used: - .
Item submitted by

Customer Name: Environmental Pioneers & Solutions Ltd.

Address of Customer: Flat A, B/F., Chai Wan Industrial Centre., 20 Lee Chung Street, Chaiwan, Hong Kong
Request No.: -

Date of receipt: 28-Dec-2015

Date of test: 28-Dec-2015

Reference equipment used in the calibration

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

Multi function sound calibrator B&K 4226 2288444 19-Jun-2016 CIGISMEC

Signal generator DS 360 33873 16-Apr-2016 CEPREI

Signal generator DS 360 61227 16-Apr-2016 CEPREI

Ambient conditions

Temperature: 21+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.

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%.
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: 04-Jan-2016 Company Chop:

mFepg Jun Qi

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

) Soils & Malerials Engineering Co., Lid Form No.CARP152-1/1ssue 1/Rev.Cf01/12/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - GAL) under the Hong Kong Laboratory Accreditation Scheme



Tel : (852) 2873 6860

G/F., O/F, 12/F., 13/F. & 20/F, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.
Fax : (B52) 2555 7533 na

EFEETUMEITHEAE S LOMT 0 126 1312208

E-mail: smec@cigismec.com Website: www.cigismec.com _c“%lﬂ;
{Continuation Page)
Certificate No.: 15CA1228 01-01 Page 2 of 2
1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The resuits
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 lest is outside these tolerances.
Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
Cc Pass 0.6
Lin Pass 1.0
Linearity range for Leq Al 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 At reference range , Slep5dBat4kHz  Pass 0.3
Frequency weightings A Pass 0.3
c Pass 03
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 03
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
BOCO 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

NIA

The expanded uncertainties have been calculated in accordance with the 1SO Publication "Guide to the expressicn
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 85%. A coverage
factor of 2 is assumed unless explicitly stated.

\f\f\('* Checked by:

\
unyg Chi Yip \\:1 Lam T2e Wal
28-Dec-2015 Date: 04-Jan-2016

End -

Calibrated by:
Date:

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

* Soils & Malerials Engineering Co.. Ltd. Form No.CARP152-2/issue 1/Rev.C/01/02/2007

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shown in this certificate were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable to the
International System of Unils {S.l.) or recognised measurement standards.  This ceriificate shall not be reproduced except in iull.




g"&?\' % ;‘::;ii %ﬁ %‘ EE& ﬁ E—J : (’-’”@W"“F\'FFQ
SOILS & MATERIALS ENGINEERING CO., LTD. SUELIDINLIEY

G/F., OfF, 12/F, 13/F. & 20/F,, Leader Centre, 37 Wong Chuk Hang Read, Aberdeen, Hong Kong. Tel :(B52) 2873 6860
EHWITHEITHAED LT 9 > 1248 - 134872078 Fax : (852) 25557533 A CIGIS GROUP COMPANY
E-mail: smec@cigismee.com Website: www.cigismec.com

Test Data for Sound Level Meter Page 1 of §

Sound level meter type: 971 Serial No. 34350/£PS OE0032 Date  28-Dec-2015

Microphone type: 7052E Serial No. 54635
Report: 15CA1228 01-01

SELF GENERATED NOISE TEST

The noise test is performed in the most sensitive range of the SLM with the microphone replaced by an

equivalent impedance.

Noise level in A weighting 11.9 dB
Noise level in C weighting 11.9 dB
Noise level in Lin (£) 16.9 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)

pustaemesiSspecied. vl Actual level Tolerance Devigtion
. non-integrated 7 inlegrated ) non-integraled_ integrated )

dB N B  dB . +-dB dB dB
94.0 94.0 94.0 0.7 00 00
99.0 99.0 99.0 0.7 0.0 0.0
104.0 104.0 104.0 0.7 0.0 0.0
109.0 109.0 109.0 0.7 0.0 0.0
114.0 114.0 114.0 0.7 0.0 0.0
115.0 115.0 115.0 0.7 0.0 0.0
116.0 116.0 116.0 0.7 0.0 0.0
117.0 117.0 117.0 0.7 0.0 0.0
118.0 118.0 118.0 0.7 0.0 0.0
119.0 119.0 119.0 0.7 0.0 0.0
120.0 120.0 120.0 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
55.0 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
35.0 38.9 38.9 0.7 -0.1 -0.1
34.0 33.7 33.7 0.7 -0.3 -0.3

33.0 32.7 32.7 0.7 -0.3 -0.3



G/F, 9/F, 12/F., 13/F. & 20/F, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong.

Tel : (852) 2673 6860

FEN P I WA SR T 948 » 104 1348 2204  Fax:(852)25557533 A CIGIS GROUP COMPANY
E-mail: smec@cigismec.com Website: www.cigismec.com
Test Data for Sound Level Meter Page 2 of 5
Sound level meter type: Serial No. 34350 /EPS OE0032 Date  28-Dec-2015
Micrephone type: 7052E Serial No. 54635
Report: 15CA1228 01-01
32.0 316 31.6 0.7 -0.4 -0.4
31.0 305 305 0.7 -0.5 -0.5
30.0 29.6 296 0.7 -0.4 -0.4
29.0 285 285 0.7 -0.5 -0.5
28.0 27.3 273 0.7 -0.7 -0.7

Measurements for an indication of the .referencc_a SPL on all other ranges which include it

Cther ranges Expected level  Actual level Tolerance Deviation
dB B 8 +-dB8  dB
40-140 94.0 %40 07 0.0
25-120 94.0 84.0 ‘ 0.7 0.0

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

Ranges Reference/Expected level ~ Actual level Tolerance ~ Deviation
dB ‘ dB ) : dB +/- dB ) dB
40-140 42.0 42.0 0.7 0.0
138.0 138.0 0.7 0.0
0.7 .
25120 28.0 27.3 0.7
118.0 1180 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 level  Actual level Tolerance(dB) Deviation
Hz dB dB dB R A dB
1000.0 940 940 940 00 00 0.0
31.6. 94.0 54.6 54.7 1.5 1.5 0.1
63.1 54.0 67.8 67.9 1.5 1.5 0.1
125.9 94.0 77.9 77.9 1.0 1.0 0.0
251.2 94.0 85.4 85.4 1.0 1.0 0.0
501.2 94.0 90.8 90.8 1.0 1.0 0.0
1995.0 94.0 95.2 95.2 1.0 1.0 0.0
3981.0 94.0 85.0 95.1 1.0 1.0 0.1
7943.0 94.0 92.9 93.0 1.5 3.0 0.1
12590.0 94.0 89.7 89.6 30 6.0 -0.1
Frequency weighting C:
Frequency Ref.level ~ Expectedlevel — Actual level Talerance(dB) Deviation
Hz dB dB dB + - dB
1000.0 94.0 94.0 94.0 0.0 0.0 0.0
31.6 94:0 91.0 91.1 1.5 1.5 0.1
63.1 94.0 93.2 93.1 1.5 15 -0.1

(c)Soils Matenals Eng Co. Lid

The copyright of this report is owned by the Soils & Materials Engineering Co., Lid. it may not be reproduced except with prior writlen approval of the issuing laboratory.

Form No  CAWS 152/1-xue H/Rev. B 01/022007
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SOILS & MATERIALS ENGINEERING CO,, LTD. EGHSIVEE

G/F., 9/F, 12/F, 13/F. & 20/F,, Leader Centre, 37 Wong Chuk Hang Road, Aberdeen, Hong Kong. Tel : (852) 2873 6860
EERLIMEITRAEP.LMT OB - 124 - 13822018 Fax : (852) 25557533 A CIGIS GROUP COMPANY

E-maik: smec@ciglsmec com Website: www.cigismec.com

Test Data for Sound Level Meter Page 3 of 5

Sound level meter type: 871 Serial No. 34350 /EPS OE0032 Date  28-Dec-2015
Microphone type: 7052E Serial No. 54635
Report: 15CA1228 01-01
125.9 94.0 93.8 93.8 1.0 1.0 0.0
251.2 94.0 94.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 94.0 1.0 1.0 0.0
1995.0 94.0 g3.8 93.8 1.0 1.0 0.0
3981.0 94.0 93.2 93.2 1.0 1.0 0.0
7943.0 94.0 91.0 91.1 15 3.0 0.1
12590.0 94.0 87.8 87.7 3.0 6.0 -0.1
Frequency weighting Z:
Frequency  Ref. level Expectedlevel  Actuallevel  Tolerance(dB)  Deviation
Hz dB dB 7 dB - dB
1000.0 940 940 94.0 00 00 0.0
31.6 94.0 94.0 94.0 1.5 15 0.0
63.1 94.0 94.0 94.0 1.5 1.5 0.0
125.9 94.0 94.0 94.0 1.0 1.0 0.0
251.2 94.0 94.0 94.0 1.0 1.0 0.0
501.2 94.0 94.0 94.0 1.0 1.0 0.0
1995.0 94.0 94.0 94.0 1.0 1.0 0.0
3981.0 94.0 94.0 94.0 1.0 1.0 0.0
7943.0 94.0 94.0 94.0 1.5 3.0 0.0
12590.0 94.0 94.0 939 3.0 6.0 -0.1

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 ~ Tolerance(dB) Deviation
dB . dB dB o - dB
81.0 80.0 80.0 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  Expectedlevel  Actuallevel  Tolerance(dB)  Deviation
dB _ dB _ dB + - dB
81.0 . 789 76.9 1.0 10 0.0

PEAK RESPONSE TEST

The onset time of the peak detector is tested on the reference range by comparing the response to a 100 us
rectangular test pulse with the response to a 10 ms reference pulse of the same amplitude. The amplitude of the
10 ms reference pulse is such as to produce an indication 1 dB below the upper limit of the primary indicater range.
Positive polarities: (Weighting Z, set the generator signal to single, Lzpeak)
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Test Data for Sound Level Meter Page 4 of 5
Sound level meter type: 971 Serial No. 34350 /EPS OE0032 Date  28-Dec-2015
Microphone type: 7052E Serial No. 54635
Report: 15CA1228 01-01
Ref. level Responseto 10 ms Responseto 100us  Tolerance Deviation
dB dB dB +/- dB dB
84.0 84.0 84.0 2.0 0.0
Negative polarities:
Ref. level Response to 10 ms Responseto 100us  Tolerance Deviation
dB dB dB +/- dB dB
84.0 84.0 84.0 2.0 0.0
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 signal Tolerance ~ Deviation
Time wighting dB dB indication{dB) +- dB dB
Slow 83.0+6.6 83.0 83.0 05 0.0
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
85.0 76.2 76.1 2.0 -0.1
Repeated at 100 Hz
Ref. Level Repeated burst indication Tolerance Deviation
dB Expected (dB) Actual (dB) +/- dB dB
85.0 82.3 82.2 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 20 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
msec dB dB dB +/-dB dB
1000 90.0 90.0 89.9 1.0 -0.1 60s integ.
10000 80.0 80.0 79.9 1.0 -0.1 6min. integ.

PULSE RANGE AND SOUND EXPOSURE LEVEL TEST

(¢)Soils Materials Eng. Co. Lid

Form No CAWS 152 Ivwe LRev B O] 622007

The copyright of this report is owned by the Soils & Materials Engineering Co., Ltd. It may not be reproduced except with prior written approval of the issuing laboratory.
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Test Data for Sound Level Meter Page 5 of 5

Sound level meter type: 971 Serial No. 34350 /EPS OE0032 Date  28-Dec-2015

Microphone type: 7052E Serial No. 54635
Report: 15CA1228 01-01

The test tone burst signal is superimposed on a baseline signal corresponding to the lower limit of reference rar

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 7 dB
10 88.0 58.0 . 57.9 1.7 -0.1

The integrating sound level meter set to SEL:

Duration ~ Rmslevelof  Expected Actual | Tolerance ~ Deviation
msec _tone burst (dB) dB . dB _ +/- dB . dB
10.0 88.0 68.0 68.0 _ 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 (dB) 1dB . 3dB dB _ dB dB
117.9 116.9 113.9 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 follow
The test tone burst signal is superimposed on a baseline signal corresponding to the lower limit of reference rar

Test frequency: 4000 Hz
Integration time: 10 sec
Single burst duration: 1 msec
Rms level  Levelreducedby  Expected level Actual level - Tolerance Deviation
at overload (dB) 1dB daB dB A daB - dB
1245 1235 835 84 22 01
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
Hz _ dB _ Measured (dB) e : dB
1000 94.0 94.0 00 00 00
125 77.9 78.0 1.0 1.0 0.1
8000 92.9 92.6 1.5 3.0 -0.3

END

-, O/F, 12/F, 13/F. & 20/F, Leader Centre, 37 Wong Chuk Hang Read, Aberdeen, Hong Kong. Tel :(852) 2873 6860
= ig? ! T 0 ] X ioag) A CIGIS GROUP COMPANY
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Certificate No.:
Item tested

Description:
Manufacturer:
Type/Model No.:
Serial/Equipment No.:

CERTIFICATE OF CALIBRATION

15CA1228 01-02 Page: 1 of 2

Acoustical Calibrator (Type 1)
SVANTEK

SV30A

29085

Adaptors used: -

Item submitted by

Curstomer: Environmental Pioneers & Solutions Ltd.

Address of Cuslomer:; Flat A, 8/F., Chai Wan Indusirial Centre., 20 Lee Chung Street, Chaiwan, Hong Kong
Request No.: -

Date of receipt: 28-Dec-2015

Date of test: 28-Dec-2015

Reference equipment used in the calibration

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

Lab standard microphone B&K 4180 2341427 15-Apr-2016 SCL

Preamplifier B&K 2673 2239857 22-Apr-2016 CEPREI

Measuring amplifier B&K 2610 2348941 22-Apr-2016 CEPREI

Signal generator DS 3860 61227 16-Apr-2016 CEPREI

Digital mulli-meter 34401A US36087050 17-Apr-2016 CEPREI

Audio analyzer 8902B GB41300350 17-Apr-2016 CEPREI

Universal counter 53132A MY40003662 16-Apr-2016 CEPREI

Ambient conditions

Temperature: 21+1°C

Relative humidity: 55625%

Air pressure: 1005 £ 5 hPa

Test specifications

1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in I[EC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-1586.

2, The calibralor was tested with its axis vertical facing downwards at the specific frequency using insert voltage technigue.

3 The results are rounded 1o the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference
pressure of 1013.25 hecloPascals as the maker's information indicates that the instrument is insensitive to pressure

changes.

Test results

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

Date:  04-Jan-2016 Company Chop:

Approved Signatory:
infFeng Jun Qi

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 longMerx stability of the instrument.

© Soils & Materials Engineering Co., Lid Form No CARP156-1/Issue 1/Re. DI01/0372007

Hong Kong Acereditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) under the Hong Kong Laboratory Accreditation Scheme
(HOKLAS) for specific calibration activities as listed in the HOKLAS Directory of Accredited Laboratories. The results shown in this certificate were
determined by this laboratory in accordance with its terms of accreditation. Such terms of accreditation stipulate that the results shall be traceable 1o the
International System of Units (S.l.) or recognised measurement standards. This certificate shall not be reproduced except in full.
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CERTIFICATE OF CALIBRATION

{Continuation Page)

Certificate No.: 15CA1228 01-02 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 pPa)

Frequency Qutput Sound Pressure Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz ‘ dB dB ) dB
1000 94.00 93.67 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:

AL 1000 Hz STF =0.001 dB
Estimated expanded uncertainty 0.005 dB
3, Actual Output Freguency

The determination of actual output frequency was made using 2 B&K 4180 microphone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter which was used to determine the frequency averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was:

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

For the Total Noise and Distortion measurement, the unfiltered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 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 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 -
* o,
Calibrated by: ' NS e Checked by: ol
Fung Chi Yip ‘; Lam Tze Wai
Date: §-Dec-2015" Date: 04-Jan-2015

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.

€ Eoils & Malerials Engineering Co.. Lid. Form No,CARP158-2/Issue 1/Rev.C/01/05/2005

Hong Kong Accreditation Service (HKAS) has accredited this laboratory (Reg. No. 028 - CAL) under the Hong Kong Laboratory Accreditation Scheme




Appendix E: TSP Monitoring Data
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Appendix F1: Noise Monitoring Data
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Appendix F2: School Schedule
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Appendix G: Waste Management Record
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Appendix H: Environmental Mitigation Implementation Schedule
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Appendix I: Cumulative Log for Environmental Exceedance, Complaints,

Notification of Summons and Successful Prosecutions
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