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1. INTRODUCTION

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Background

This is the Final Operational Noise Monitoring Report prepared by AECOM Asia Company Ltd,
integrating the operation of Maunsell Consultants Asia Ltd. (MCAL), the designated Environmental
Team (ET), for the Project “Deep Bay Link (Operational Phase)”. This report presents the results of
operational traffic noise level at noise sensitive receivers (NSRs) identified in the EM&A Manual. The
objective of this report is to assess whether the level of traffic noise measured at the designated NSRs
are comparable to those predicted noise levels in the Environmental Impact Assessment (EIA) under
the full provision of the mitigation measures recommended.

In accordance with the “Final Environmental Impact Assessment Report for Preliminary Design and
Ground Investigation for Widening of Yuen Long Highway between Lam Tei and Shap Pat Heung
Interchange” ", the “Final EIA Report for Deep Bay Link” and “Supplementary Document of Technical
Note No. 30 — DBL13M1 Noise Barrier Review Report (Final — Rev. 1)” in order to assess the
effectiveness of the proposed noise mitigation measures, traffic noise monitoring is required to be
carried out at the NSRs within one year of the road opening. The operational noise monitoring
requirements are also stipulated in the Environmental Permit No.EP-163/2003/G Clause 6.3 and the
EM&A Manuals.

Operational noise monitoring should be carried out at 7 locations as stated in the Deep Bay Link EM&A
Manual and at 3 locations for the Widening of Yuen Long Highway between Lam Tei and Shap Pat
Heung project. The locations are shown in Figure 1.1. The objectives of the measurements were to
obtain sound pressure levels (SPL), in Lo (1-nour» @S measured at the sensitive receivers during the
morning and evening peak traffic periods and compare with the EIA predictions in year 2021.

In addition to the SPL measurement, relevant information, including traffic counts, speed checks,
weather conditions, activities which might generate extraneous noises were also recorded.

Since consent from one of the sensitive receivers, the Sherwood, could only obtained on 23 July 2008,
the operational noise monitoring plan was approved by EPD on 11 September 2008. Operational noise
monitoring was carried out in September and October 2008 for OP1, OP2, OP5A, OP6, E1 and E2A.

For OP3, OP4, OP7A and E1A, as the condition was not suitable for operational noise monitoring in
2008 due to insect noise disturbance and very low traffic flow in Deep Bay Link. Operational noise
monitoring was carried out in year 2009.

This report presents the operational noise results and observations of monitoring carried out during the
operation of the highway.
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2. MEASUREMENT METHODOLOGY

Measurement Time

2.1 All the measurements were conducted during the AM and PM peak traffic hours of the respective
highways. The monitoring dates and time are summarized in Table 2.1.
Table 2.1 Noise Monitoring Locations (Sensitive Receivers)
Monitoring Date Monitoring Station Monitoring Period
OP6 09:00 - 10:30
OP6 14:00 — 15:30
OP5A 09:00 - 10:30
29 September 2008
OP5A 14:00 — 15:30
OoP2 09:00 - 10:30
OoP2 14:00 — 15:30
OP1 09:00 - 10:30
30 September 2008
OP1 14:00 — 15:30
E1 08:00 — 09:30
E1 17:00 — 18:30
8 October 2008
E2A 08:00 — 09:30
E2A 17:00 - 18:30
E1A 08:00 — 09:30
19 May 2009
E1A 17:00 - 18:30
OP3 09:00 - 10:30
23 September 2009
OP3 14:00 — 15:30
OP4 09:00 - 10:30
25 September 2009
OP4 13:30 — 15:00
28 September 2009 OP7A 09:00 - 10:30
7 October 2009 OP7A 14:00 — 15:30
Noise Monitoring Locations (Noise Sensitive Receivers)

2.2 Noise measurements were conducted at ten monitoring locations according to the approved Traffic
Noise Monitoring Plan (rev. 2). The monitoring locations are shown in Figure 1.1. Table 2.2 describes
these monitoring stations.
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Table 2.2 Noise Monitoring Locations (Sensitive Receivers)

Predicted Noise Level, Noise
Monitc_>ring Location Lm. fiB(A) in Yegr 2021 Standard
Station Unmitigated | Mitigated L1o (peak
hour) (dB(A))
OP1 2/F, Village housevr&(;;th to Tsing Chuen 73.0 66.0
OoP2 G/F, Village House near Tsing Chuen Wai 72.0 67.0
OP3 11/F, Block 1, Botania Villa 71.0 69.0
OP4 G/F, Village House at Ngau Hom Shek 67.0 67.0
OP5A G/F, Village HOL‘EE:; San Sang San N/A N/A 70

OP6 G/F, Poultry Farm with residential house 70.0 66.0
OP7A 19/F, Block 1, The Sherwood 68.7 69.0
E1 2/F, Home of Elderly near To Yuen Wai 80.0 76.0
E1A 2/F, Village House at To Yuen Wai 79.0 69.0
E2A 1/F, Village House near Tan Kwai Tsuen 83.0 69.0

Noise Monitoring Equipment

2.3 The Sound Level Meters used for the monitoring comply with the International Electrotechnical
Commission Publications 651:1979 (Type 1) and 804:1985 (Type 1). Any other noise measuring and
analysis instrument used will be of comparable professional quality. The instrumentation to be used for
the noise monitoring is given Table 2.3.

Table 2.3 Traffic Noise Monitoring Equipment

Manufacturer Description
Integrating Sound Level Meter Bruel & Kjaer 2238
Integrating Sound Level Meter Bruel & Kjaer 2270
Calibrator Bruel & Kjaer 4231
Maintenance and Calibration

24 The sound level meters were calibrated using a Bruel and Kjaer Sound Level Calibrator Type 4231 for
94dB at 1kHz, prior to and after each set of measurements. The results of the calibration were recorded
on the field data sheet. Measurement results will be discarded if the calibration before and after does
not agree to within 1dB(A) and measurement will be taken until this condition is fulfilled.

2.5 Calibration certificates for the sound level meters and calibrator are provided in Appendix A.

Noise Measurement Methodology

2.6 The noise measurements were conducted to obtain two sets of A-weighted L (1 nhoury SOUNd pressure
level during the AM and PM peak traffic hours over 3 half hours periods at each designated sensitive
receiver.

2.7 The noise measurement point was at a point 1m from the exterior of the sensitive receiver building
facades and was at a position at least 1.2m above ground of the sensitive receiver level.
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2.8 Noise measurements were made in accordance with Section Il of the “Calculation of Road Traffic Noise
(CRTN), 1998,

2.9 All monitoring were carried out at 1m from the fagade of the building, except for OP4 (Village House at
Ngau Hom Shek) which was carried out free-field. Additional 3dB(A) was applied to all free-field
measurement data.

2.10  Statistical results such as Lmax, Lmin, Leq @and Lgg Were also obtained for reference purpose.

2.11 Observations were recorded when intrusive noise was unavoidable.

2.12  The wind speed was frequently checked with a portable wind meter. Noise monitoring was cancelled in
the presence of fog, rain, wind with a steady speed exceeding 5 m/s, or wind with gusts exceeding 10
m/s.

Traffic Survey

2.183  Traffic survey was conducted concurrently with the noise measurement for the sections of Deep Bay
Link (DBL) and Yuen Long Highways between Lam Tei and Tan Kwai Tsuen (YLH) near the
representative sensitive receivers.

2.14  Background information, including weather conditions and noise sources other than traffic along DBL
and YLH, was recorded for each sensitive receiver. The traffic survey included monitoring of traffic flow,
percentage of heavy and light vehicles and average traffic speed.
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3. MEASUREMENT RESULTS AND OBSERVATIONS

General

3.1 Noise data was continuously recorded by sound level meter at an interval of 1 second. Other sources
included community noise, road joint noise, dog barking, sirens from emergency vehicles and etc.
These activities were recorded during the monitoring events and these extraneous noises were not
taken into calculation of the traffic noise level.

Traffic Noise Level Monitoring Results

3.2 Random check of wind speed at the monitoring station showed that it was below 5 m/s.

3.3 There were some activities, which generated extraneous noises, were recorded during the monitoring
events. The extraneous noise data was neglected based on the site records, in order to indicate the
traffic noise level of DBL or YLH. The summaries of traffic noise levels recorded are provided in Table
3.1.

Table 3.1 Traffic Noise Measurement Results
o Weather Monitoring Monitoring Noise Level, L,
Monitoring Date | ¢, jition Station Period +teur dB(A)
OP6 09:00 - 10:30 53.1
OP6 14:00 — 15:30 51.5
OP5A 09:00 - 10:30 62.7
29 September 2008 Sunny
OP5A 14:00 — 15:30 61.4
OoP2 09:00 - 10:30 52.2
OoP2 14:00 — 15:30 49.2
OP1 09:00 - 10:30 58.7
30 September 2008 Sunny
OP1 14:00 — 15:30 59.6
E1 08:00 — 09:30 63.4
E1 17:00 — 18:30 62.9
8 October 2008 Fine
E2A 08:00 — 09:30 59.7
E2A 17:00 — 18:30 60.5
E1A 08:00 — 09:30 68.7
19 May 2009 Fine
E1A 17:00 — 18:30 68.8
OP3 09:00 - 10:30 59.2
23 September 2009 Sunny
OP3 14:00 — 15:30 58.1
OP4 09:00 - 10:30 58.2*
25 September 2009 Sunny
OP4 13:30 — 15:00 57.4*
28 September 2009 Cloudy OP7A 09:00-10:30 63.0
7 October 2009 Fine OP7A 14:00 — 15:30 63.0
*+3 dB(A) Fagade Correction included
Rev. 0 5
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3.4 Comparison of the edited noise measurement results was made against the EIA predicted noise level
and the noise standard of 70 dB(A). Table 3.2 shows the measurement in Lo at the monitoring stations,
predicted noise level in the EIA and the noise standard.

Table 3.2 Noise Level Comparison with the Noise Standard

o . Predicted Noise | Noise Standard
Monitoring | monitoring Period "f:::luﬁg yg('f\‘)’ Leveldig(il)A, Lvo | Lto t nour) dB(A)

OP1 09:00 — 10:30 58.7 66.0

OP1 14:00 — 15:30 59.6 66.0

OP2 09:00 — 10:30 52.2 67.0

OP2 14:00 — 15:30 49.2 67.0

OP3 09:00 — 10:30 59.2 69.0

OP3 14:00 — 15:30 58.1 69.0

OP4 09:00 — 10:30 58.2 67.0

OP4 13:30 — 15:00 57.4 67.0
OPBA 09:00 — 10:30 62.7 N/A
OP5A 14:00 — 15:30 61.4 N/A "
OP6 09:00 — 10:30 53.1 66.0

OP6 14:00 — 15:30 51.5 66.0
OP7A 09:00 — 10:30 63.0 69.0
OP7A 14:00 — 15:30 63.0 69.0

Ef 08:00 — 09:30 63.4 76.0

Ef 17:00 — 18:30 62.9 76.0

E1A 08:00 — 09:30 68.7 69.0

E1A 17:00 — 18:30 68.8 69.0

E2A 08:00 — 09:30 59.7 69.0

E2A 17:00 — 18:30 60.5 69.0

Road Condition and Traffic Survey

3.5 The road surfaces of Deep Bay Link and Yuen Long Highway is asphalt paved. No obstruction or
damage was noted from the road surfaces during the monitoring.

3.6 The traffic conditions along DBL and YLH were normal and there was no traffic congestion during the
monitoring periods.

3.7 The percentage of heavy vehicle (HV) was generally similar to that of light vehicle (LV). Details of the
measured and EIA predicted traffic flow and the percentage of heavy vehicle are provided in Table 3.3.

Rev. 0 6 AECOM
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Table 3.3 Traffic Flow
Monitoring Monitoring Measured Value EIA prediction
. . Percentage of | Traffic | Percentage of
Location Period Lv HV Total Flow HV Flow HV
AM 267 213 480 44.4%
OP1 (DBL) 4,300 71.3%
PM 294 267 561 47.6%
AM 411 405 816 49.6%
OP2 (DBL) 5,700 76.5%
PM 321 237 558 42.5%
AM 458 512 970 52.8%
OP3 (DBL) 5,800 75.0%
PM 514 474 988 48.0%
AM 422 362 784 46.2%
OP4 (DBL) 7,600 66.0%
PM 516 380 896 42.4%
AM 411 405 816 49.6%
OP5A (DBL) 5,700 76.5%
PM 321 237 558 42.5%
AM 411 405 816 49.6%
OP6 (DBL) 5,700 76.5%
PM 321 237 558 42.5%
AM 572 518 1090 47 .5%
OP7A (DBL) 5,800 75%
PM 490 428 918 46.6%
AM 738 790 1528 51.7%
CPR 2,700 5.0%
PM 666 826 1492 55.4%
AM 2574 | 2919 5493 53.1%
E1 (YLH) 7,200 42.5%
PM 2010 | 2736 4746 57.6%
AM 2232 | 3078 5310 58.0%
E1A (YLH) 7,200 42.5%
PM 2444 | 2692 5136 52.4%
AM 3183 | 1800 4983 36.1%
E2A (YLH) 7,200 42.5%
PM 1647 | 2538 4185 60.6%
Notes:  HV represents Heavy Vehicle
LV represents Light Vehicle
3.8 Low traffic flow in DBL was noted during the course of measurement.
Rev. 0 7
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3.9 The traffic speeds along HK-DBL were estimated concurrently with the noise measurement. Table 3.4
provides a summary of averaged traffic speed monitoring results and EIA prediction.
Table 3.4 Traffic Speed Measurement
Monitoring Date | Monitoring Road Measured Speed | EIA Predicted Speed (km/hr)
Period (km/hr)
DBL
AM Peak | (OP2, OP5A & 98.3 100.0
OP6)
29 September 08 DBL
PM Peak | (OP2, OP5A & 94.3 100.0
OP6)
AM Peak (8E'1-) 83.2 100.0
30 September 08 DBL
PM Peak (OP1) 86.1 100.0
YLH
AM Peak (E1) 81.4 80.0
PM Peak z{éf)' 79.3 80.0
8 October 08 YLH
AM Peak (E2A) 75.7 80.0
YLH
PM Peak (E2A) 85.9 80.0
AM Peak yLH 77.4 80.0
(E1A)
19 May 09 YLH
PM Peak (E1A) 78.9 80.0
AM Peak DBL (OP3) 84.0 100.0
23 September 09
PM Peak DBL (OP3) 84.3 100.0
AM Peak DBL (OP4) 92.9 100.0
25 September 09
PM Peak DBL (OP4) 100.5 100.0
28 September 09 AM Peak DBL (OP7A) 83.2 100.0
7 October 09 PM Peak DBL (OP7A) 86.1 100.0
28 September 09 AM Peak CPR (OP7A) 54.0 70.0
7 October 09 PM Peak CPR (OP7A) 57.1 70.0
Rev. 0
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4. DISCUSSION

4.1

4.2

4.3

4.4

At all monitoring stations operational noise monitoring were carried out at the AM and PM peak hours.
All intrusive noise (e.g. nearby construction noise) affecting the measured noise level were edited out.

Predicted Noise Levels under the Traffic Flow Condition in 2021

According to the Environmental Impact Assessment Report for the Project, “Final Environmental Impact
Assessment Report for Preliminary Design and Ground Investigation for Widening of Yuen Long
Highway between Lam Tei and Shap Pat Heung Interchange” '), the “Final EIA Report for Deep Bay
Link” and “Supplementary Document of Technical Note No. 30 — DBL13M1 Noise Barrier Review Report
(Final — Rev. 1)”, for the worst case scenario, the traffic noise levels were predicted to occur in year
2021.

Based on the EM&A Manuals, noise monitoring should be carried out during the AM and PM peak hours
within the first year of road opening. In conjunction with the noise monitoring, traffic information
including traffic flow, speed and percentage heavy vehicles was also obtained.

The predicted noise level under the traffic flow condition in 2021 was in accordance with Section Il of
the “Calculation of Road Traffic Noise (CRTN), 1988 ! for adjustment to the measured traffic noise
level by adding a correction factor and for comparison with prediction from the CRTN. This will include
the traffic flow, percentage of heavy vehicles, and an average vehicle speed. The following equation
extracted from the CRTN was adopted to correct the measured noise level in consideration of the
differences between the measured traffic flow and the predicted traffic flow in the EIA Report.

* Correction Factor =
Where Q' is predicted traffic flow by using the CRTN noise model,
V’ is predicted traffic speed by using the CRTN noise model,
p’ is predicted percentage heavy vehicle by using the CRTN noise model,
Q is measured traffic flow during the traffic noise monitoring event,
V is measured traffic speed during the traffic noise monitoring event,
p is measured percentage heavy vehicle during the traffic noise monitoring event.

4.5 The predicted noise levels at the sensitive receivers are estimated based on the equation from CRTN.
4.6 Detailed traffic conditions in year 2021 are summarized in the Table 4.1.
Table 4.1 EIA Predicted 2021 Peak Hour Traffic Data
Noise Monitoring Traffic Flow o .
Location (Nr/hn) %o of HV Traffic Speed (km/hr)
OP1 4,300 71.3% 100
OoP2 5,700 76.5% 100
OP3 5,800 75.0% 100
OP4 7,600 66.0% 100
OP5A 5,700 76.5% 100
OP6 5,700 76.5% 100
OP7A 5,800 75.0% 100
E1 7,200 42.5% 80
E1A 7,200 42.5% 80
E2A 7,200 42.5% 80
CPR 2,700 5.0% 70
4.7 The correction factors for each monitoring period were evaluated and summarized in Table 4.2.
Rev. 0 9
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Table 4.2  Correction Factor for Different Monitoring Period
Monitoring Station Monitoring Period Correction Factor dB(A)

OP1 AM Peak 12.1
PM Peak 11.0
AM Peak 10.0
o2 PM Peak 12.3
AM Peak 9.9
oP3 PM Peak 10.1
AM Peak 11.5
OP4 PM Peak 10.6
AM Peak 10.0
OP5A PM Peak 12.3
AM Peak 10.0
OP6 PM Peak 12.3

AM Peak *

OP7A PM Peak *
E1 AM Peak 0.4
PM Peak 0.9
AM Peak 0.4
E1A PM Peak 0.9
AM Peak 2.4
E2A PM Peak 0.8

*Calculation of correction factor for OP7A will be presented in Sections 4.8 — 4.9 and Table 4.3.

4.8 Due to the close proximity of monitoring station OP7A to the Castle Peak Road and the low traffic flow of
Deep Bay Link during the monitoring, contribution from Castle Peak Road should be taken into account
when calculating the correction factor. The predicted noise level for 2009 would be calculated by
back-calculation from the predicted noise level for year 2021 using the measured traffic information. The
difference between the predicted 2009 noise level and the predicted 2021 noise level as stated in the
EIA report will be the normalized value. Detailed calculation is shown in Section 4.11 and Table 4.3.

4.9 For OP7A and Castle Peak Road,

* Correction Factor =
Where Q’ is measured traffic flow during the traffic noise monitoring event in 2009,
V’ is measured traffic speed during the traffic noise monitoring event in 2009,
p’is measured percentage heavy vehicle during the traffic noise monitoring event in 2009,
Q is predicted traffic flow for 2021,
V is predicted traffic speed for 2021,
p is predicted percentage heavy vehicle for 2021.
Table 4.3  Correction Factor for OP7A
Monitoring | Predicted | ? Correction [ Predicted | ¥ Correction | * Predicted | Predicted | Correction
Period NL (CPR) Factor (CPR) | NL (DBL) Factor (DBL) | NLin 2021 | NLin 2009 | factor for
(as in EIA) 2021
AM 57.4 2.0 67.1 -9.8 69.0 61.5 7.5
PM 57.4 2.3 67.1 -10.4 69.0 61.5 7.5
1) & 3) Obtained from Supplementary Document of Technical Note No. 30 — DBL13M1 Noise Barrier Review Report, Annex 1
2) & 4) Obtained from back-calculation from (5) the predicted noise level for year 2021, using the measured traffic information.

4.10  Under the designed traffic condition in Year 2021, the projected noise levels as received at the sensitive
receivers are estimated and shown in Table 4.4.
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Table 4.4 Projected and EIA Predicted Noise Level
Noise LeVEI, L10 (1 hour) dB(A)
Monitoring Station . . Projected EIA Predicted
Correction Factor . .
Noise Level Noise Level
AM Peak 12.1 70.8 66.0
OP1
PM Peak 11.0 70.6 66.0
AM Peak 10.0 62.2 67.0
OoP2
PM Peak 12.3 61.5 67.0
AM Peak 9.9 69.1 69.0
OP3
PM Peak 10.1 68.2 69.0
AM Peak 1.5 69.7 67.0
OP4
PM Peak 10.6 68.0 67.0
AM Peak 10.0 72.7 N/A
OP5A
PM Peak 12.3 73.7 N/A
AM Peak 10.0 63.1 66.0
OP6
PM Peak 12.3 63.8 66.0
AM Peak 7.5 70.6 69.0
OP7A
PM Peak 7.5 70.5 69.0
AM Peak 0.4 63.8 76.0
E1
PM Peak 0.9 63.8 76.0
AM Peak 0.4 69.1 69.0
E1A
PM Peak 0.9 69.7 69.0
AM Peak 2.4 62.1 69.0
E2A
PM Peak 0.8 61.3 69.0

* Corrected by traffic flow, speed and percentage of heavy vehicles.

4.11  Comparison of the projected noise level was made against the EIA prediction for year 2021. The
projected noise level for the year 2021 at stations OP1, OP3, OP4, OP7A and E1A are higher than the
predicted 2021 noise level in the EIA.

4.12  For monitoring stations OP1, OP3, OP4 and OP7A, the traffic flow in DBL was low during the course of
measurement. Background noise may cause a rather significant contribution to the measured noise
levels, and hence affect the projected values.

4.13  For the operational noise monitoring at OP1 and OP7A, the projected noise levels were marginally
exceeded the traffic noise standard of 70dB(A). However for OP3, OP4 and E1A, while the projected
noise levels exceeded the EIA prediction, they were within the traffic noise standard of 70dB(A).
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5. CONCLUSION

5.1

5.2

5.3

54

5.5

5.6

5.7

5.8

5.9

Traffic noise measurements were conducted on normal weekday during the AM and PM peak traffic
hours in year 2008 and 2009.

The traffic conditions, including traffic flows, type of vehicles and average traffic speeds were also
monitored during the monitoring events.

Activities which generated extraneous noise were recorded, and these irrelevant noise data were not
taken into the evaluation of traffic noise levels.

Sound pressure levels, in Lyq (1hr, Were recorded at the 10 designated monitoring locations.

The traffic flow, speed and percentage of heavy vehicles were recorded during each monitoring period.
The correction factors for all monitoring stations were evaluated based on the differences of traffic
conditions between these noise measurement events and the predicted traffic condition in Year 2021.
For monitoring station OP7A, due to its close proximity to Castle Peak road and low traffic flow at Deep
Bay Link during the monitoring period, contribution from Castle Peak Road was also included in the
calculation of the normalization for OP7A.

Comparison of the projected noise level was made against the EIA prediction for year 2021. The
projected noise level for the year 2021 was compared with the predicted year 2021 noise level in the
EIA.

The projected noise levels for the year 2021 at all stations are lower than the respective predicted 2021
noise levels in the EIA except stations OP1, OP3, OP4, OP7A and E1A.

For monitoring stations OP1, OP3, OP4 and OP7A, the traffic flow in DBL was low during the course of
measurement. Background noise may cause a rather significant contribution to the measured noise
levels, and hence the projected values.

For the operational noise monitoring at OP1 and OP7A, the projected noise levels were marginally
exceeded the traffic noise standard of 70dB(A). However for OP3, OP4 and E1A, while the projected
noise levels exceeded the EIA prediction, they were within the traffic noise standard of 70dB(A).

6. REFERENCES

6.1 Scott Wilson (Hong Kong) Ltd. Agreement No. CE 98/98, “Preliminary Design and Ground Investigation
for Widening of Yuen Long Highway Between Lam Tei and Shap Pat Heung Interchange, Environmental
Impact Assessment Final Report”, December 2001.

6.2 Ove Arup & Partners (HK) Ltd., Agreement No. CE 109/98, “Deep Bay Link, Investigation and
Preliminary Design, Environmental Impact Assessment Report”, May 2002.

6.3 Ove Arup & Partners (HK) Ltd., Agreement no. CE 56/2000, Design and Construction Assignment for
Deep Bay Link, “Supplementary Document of Technical Note No. 30 — DBL13M1 Noise Barrier Review
Report (Final — Rev. 1) (Report Ref. 23506-REP-182-03), January 2006.

6.4 “Calculation of Road Traffic Noise”, Department of Transport, UK, 1988.

Rev. 0 12

AECOM



