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INTRODUCTION
Requirement for the Flyover

The Hong Kong HighWays Department (Major Works) HyD commissioned CES (Asia) Ltd to carry
out an Environmental Impact Assessment (EIA) and a Traffic Impact Assessment for the construction
of a new flyover at the junction of Tai Chung Kiu Road and Siu Lek Yuen Road in Sha Tin.

Tai Chung Kiu Road is a major traffic link between Sha Tin and Ma On Shan. It carries traffic from
the Ma On Shan area to the Lion Rock Tunnel/Shing Mun Tunnel and other major traffic generators
in Sha Tin such as railway stations and the New Town Plaza.

With the developments in Ma On Shan and the natural growth of traffic, it is anticipated that the
existing junction of Tai Chung Kiu Road and Siu Lek Yuen Road will be operating over capacity at
approximately 20% and 28% in the AM peak and PM peak respectively in the year 2001.

The construction of a single 2-lane flyover across the junction was identified in the Ma On Shan Area
77, 86B and 90B Potential Development Traffic Impact Study int June 1995 as a means to improve the
junction capacity to cater for the growth in traffic. The likely commissioning date of the proposed
roadwork will be by late 2001.

Site Location

The flyover will be located across the junction of Tai Chung Kiu Road and Siu Lek Yuen Road. The
general location is shown in Figure 1.1. The Study Area includes the existing urban development
alongside a portion of the Shing Mun River and Siu Lek Yuen Nullah concentrated at the junction
of Tai Chung Kiu Road and Siu Lek Yuen Road.

. Extent of Works

The proposed flyover comprises a 260m long section of elevated carriageway in the centre lane of Tai
Chung Kiu Road. The deck of the flyover structure will be at a maximum height of around 9.5m above
the existing road level at the centre of the junction. The construction project will involve provision
of:

. a single 2-lane flyover of about 260m in length along Tai Chung Kiu Road over the junction

with Siu Lek Yuen Road;
. local road widening on both sides of Tai Chung Kiu Road near the junction to accommodate
the flyover;
. widening of a portion of the existing nullah bridge;
. modification to road junction layout and improvement to the signal control arrangement;
. noise mitigation measures, iricluding noise barriers along the southern edge of the flyover

facing Sha Tin City One Estate, the extent and scope of which is subject to review; and
. ancillary drainage works.

The works layout is shown in Figure 1.2.

CES (Asia) Ltd
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Requirements of EIA

This EIA examines impacts arising from the development changes, particularly with regards to:

. Traffic noise impact;

*  Visual and landscape impacts;

. Construction dust impact;

. Construction noise impact; and

. Environmental monitoring and audit requirements.

Existing Environmental Conditions

Both Tai Chung Kiu Road and Siu Lek Yuen Road are busy highways. For the purpose of this study,
for comparative and environmental monitoring and audit manual purposes, it was considered
necessary to establish the existing background noise environment, and more specifically to quantify
the existing traffic noise levels affecting the sensitive receivers.

The baseline condition was established at each Noise Sensitive Receiver (NSR), shown on Figure 3.1
by carrying out prediction modelling of traffic noise levels, based on 1997 traffic flows. The predicted
results indicated that most NSRs at City One Estate, Belair Garden and Ravana Garden facing Tai
Chung Kiu Road are currently exposed to noise levels of 70dB(A} or higher, which exceed the Hong
Kong Planning Standards and Guidelines (FHKPSG). The worst location affected is on the first floor
of Block 6 of Sha Tin City One Estate with a predicted noise level of 79.7dB(A)

On-site baseline noise monitoring was conducted at seven blocks at Sha Tin City One Estate and at
the podium level of both Belair Garden and Ravana Garden. The location of these monitoring stations
relative to the flyover is shown in Figure 3.2. The results of the modelled data show a reasonable
correlation with the monitored data. Overall the measured noise levels indicated that the HKPSG
criteria for traffic noise of 70dB(A) are exceeded at City One Estate, with a maximum of 79.7 dB(A).
The monitored data fall within the predicted range for each block in most cases. There seems to be
an over estimate at Belair Garden, but as this is not significantly affected by the flyover project, this
is not a concern. At Ravana Garden there is also an over estimate, this is likely to be due to
limitations in the CRTN methodology when dealing with complex geometry. The 1997 traffic noise
modelling data can be found in Appendix B. Baseline monitoring results are presented in a separate
report,

CES (Asia) Ltd
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2 LEGISLATIVE CONTROL AND GUIDELINES

Details of the legislative framework relating to this study can be found in Appendix A.

CES (Asia) Ltd

FADATA\PROJECTS\B180\REPORTS\FINAL\WVOLUMEI\FINAL3, FLA 5



3 SENSITIVE RECEIVERS
Imsss se i S B ESSES ——————— &



Agreement No. CE 29/96, EIA and TIA Studies Final Report

Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road Environmental Impact Assessment
3 SENSITIVE RECEIVERS
3.1 Operational Phase Traffic Noise

32

3.21

322

One hundred and thirty-four noise sensitive receivers (NSRs) were selected for traffic noise
assessment during the operational phase. Their locations are shown in Figure 3.1. These represented
residential flats and two schools, the Baptist Lui Ming Choi Primary School (2 Tak Wing Street, City
One, Sha Tin) and the Leung Kui Kau Lutheran Primary School (5 On King Street, Sha Tin). Noise
level prediction modelling was carried out at every fourth floor level of each residential block, starting
from the first floor (i.e. no modelling of ground floor level flats). For the schools, calculations were
undertaken at all floors.

Construction Phase
Noise Sensitive Receivers

Twenty two representative sensitive receivers were selected for construction noise assessment. These
also represented residential flats and the two schools (Baptist Lui Ming Choi Primary School and
Leung Kui Kau Lutheran Primary School) in the vicinity of the proposed flyover. In addition,
scenarios were modelled for three different heights (ground level, 40m and 80m above ground level)
at those high rise sensitive receivers directly overlooking the construction works. The locations of
construction phase NSRs for the scheme are indicated in Figure 3.2.

Air Sensitive Receivers

Nine representative air sensitive receivers (ASRs) were selected for the air quality assessment. Their
locations are shown in Figure 3.3 and described in Table 3.1.

Table 3.1 Locations of Selected Representative Air Sensitive Receivers
ASR Location Description

Al . Block 15, City One, Sha Tin
A2 Block 14, City One, Sha Tin
A3 Block 13, City One, Sha Tin
A4 Block 6, City One, Sha Tin
A5 Block 5, City One, Sha Tin
Ab Block 4, City One, Sha Tin
A7 Block 3, City One, Sha Tin
A8 Siu Lek Yuen Road Playground
A9 Floating Restaurant Garden

CES (Asia) Ltd
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4

4.1

CONSTRUCTION NOISE IMPACTS
Assessment Methodology

The methodology outlined in the Technical Memorandum on Noise from Construction Works other than
Percussive Piling was used for the assessment of construction noise. Notional noise sources were
assumed in accordance with the Technical Memorandum, except in those cases where the actual noise
source was known, such as pier construction. All items of powered mechanical equipment (PME)
were assumed to be located at these notional, or actual, source positions.

Two scenarios were modelled for each NSR: an “urunitigated” scenario assuming sound power levels
(SWLs) provided in the Technical Memorandum, and a ‘mitigated’ scenario exploiting the use of
quieter plant and acoustic screening where this was considered practical. For the ‘mitigated” scenario
further modelling was carried out to assess the noise levels at higher points of residential blocks which
overlook the flyover.

The purpose of this approach was to determine the nature of any benefits derived through the
application of mitigation, and the extent of any outstanding residual impacts. To this end, SWLs of
PME were taken from both Table 3 of the Technical Memorandum and alternative ‘quieter plant’ SWLs
in BS 5228: Part 1: 1984 Noise Control on Construction and Open Sites for the unmitigated and mitigated
scenarios respectively. Also, in accordance with the Technical Memorandum, an attenuation of
10dB(A) was applied where acoustic screens were assumed in the ‘mitigated” scenario. A positive
correction of 3 dB(A) was made to all calculated results to allow for facade effect. Any percussive
piling required for the construction works has been excluded from the following assessment, since this
activity is subject to statutory control under the Noise Control Ordinance.

Details of alternative ‘quieter’ PME and the potential for practical acoustic screening that were used
for the “mitigated’ scenario are presented in Table 4.1. Types and numbers of PME used for each
construction task, including Technical Memorandum SWLs, are presented in Tables 4.2 - 4.11.

Table 4.1 Details of Alternative ‘Quieter’ Powered Mechanical Equipment and Potential
for Practical Acoustic Screening

ZEME Usgd Overiik +BS 5228 Part:1:'1984
_ sDuration of ; Works dB(A) |55 EReferenc
[Generator -
Air compressor, air flow < 10m Yes 100 Table 10, Item 28
Breaker, hand held Yes * -
Dump truck No 110 Table 12, Item 31
Concrete lorry mixer No * -
Poker, vibratory, hand held No 102 Table 9, Ttemn 20
Crane, mobile No 109 Table 9, Item 18
Excavator No 103 Table 11, Item 15
Compactor, vibratory No * -
Bored piling - No 113 Table 8, Item 35
Water pump Yes 94 Table 10, Item 68
Concrete pump Yes 106 Table 9, Item 22

* SWL quoted in BS5228 equal to or greater than TM values

CES (Asia) Ltd
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The breakdown of construction activities and PME required were estimated as follows. Construction
activities would include general road widening and utility diversion, utility diversion beneath the
fiyover footprint, temporary nullah bridge works, piling works for nullah widening, nullah bridge
widening pile cap construction, pier and superstructure construction for nullah bridge widening,
flyover piling, flyover pile cap construction, flyover pier and superstructure construction, and
carriageway construction,

Table 4.2 Powered Mechanical Equipment Used for General Road Widening and Utility
Diversion

1. Air compressor CNP 002 2

Breaker, hand held CNP 023 2

Excavation 2. Excavator CNP 081 2
Dump Truck CNP 067 2

Backfilling Excavator CNP 081 2
Compactor, vibratory CNP 080 2

Concrete lorry mixer CNP 044 1

Placing Concrete | Generator CNP 103 1
Poker, vibratory, hand held CNP 170 1

Works estimated duration = 8 months

Table 4.3 Powered Mechanical Equipment Used for Utility Diversion Beneath Flyover

Footprint
1. Air compressor CNP 002 1 102
] Breaker, hand held CNP 023 2 108
Excavation 2. Generator CNP 103 1 95
Crane, mobile CNP 048 1 112
Excavator CNP 081 1 112
Diversion of Utility Crane, mobile CNP 048 1 112
‘Generator CNP 103 1 95
Backfilling Excavator CNP 081 1 112
Compactor, vibratory CNP 050 1 105
Concrete lorry mixer CNP 044 1 109
Placing Concrete Generator | CNP 103 1 95
Poker, vibratory, hand held CNP 170 2 113

Excludes drop hamumer percussive piling equipment subject to control under statutory measures

Works estimated duration = 8 months

CES (Asia) Ltd
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Table 4.4 Powered Mechanical Equipment Used for Temporary Nullah Bridge Works

Excavator CNP 081

Temporary Work | Air compressor CNP 002
Generator CNP 103
Crane, mobile CNP 048

Woiks estimated duration = 2 months

Table 4.5 Powered Mechanical Equipment Used for Piling Works for Nullah Widening

1. Crane, mobile CNP 048 1 112

Large diameter bored, oscillator CNP 165 1 115

Large diameter bored, grab & chisel CNP 164 1 115
2. Excavator CNP 081 1 112
Bxcavation Dump truck CNP 067 1 117
3. Crane, mobile CNP 048 1 95

Air compressor CNP 002 1 102

Generator CNP 103 1 95

Water pump CNP 282 1 103

: Crane, mobile CNP 048 1 112
Placing Large diameter bored, oscillator CNP 165 1 115
concrete | Concrete lorry mixer CNP 044 1 109
Generator CNP 103 1 95

Poker Vibratory, hand held CNP 170 1 113

Works estimated duration = 2 months

CES (Asia) Ltd
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Table 4.6 Powered Mechanical Equipment Used for Nullah Bndge Widening Pile Cap
Construction

1. Air compressor CNP 002 1 102

Breaker, hand held CNP 023 2 108

Brcavaion [, Excavator CNP 081 1 112

Dump truck CNP 067 1 117

Crane, mobile CNP 048 1 112

Falsework Generator CNP 103 1 95

Water pump CNP 282 1 103

Crane mobile CNP 048 1 112

Placing Concrete | Concrete lorry mixer CNP 044 1 109

Generator CNP 103 1 95

Poker, vibratory, hand held CNP 170 2 113

Works estimated duration = 2 months

Table 4.7 Powered Mechanical Equipment Used for Pier and Superstructure Construction
for Nullah Bridge Widening

 No. Items ™
Falsework Crane, mobile CINP 048 1
(Generator CNP 103 1
Concrete pump fruck CNP 047 1 109
Placing Concrete | Concrete lorry mixer CNP 044 1 109
. | Generator CNP 103 1 95
Poker, vibratory, hand held CNP 170 2 113

Works estimated duration = 2 months

CES (Asia) Ltd
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Table 4.8 Powered Mechanical Equipment Used for Flyover Piling

1. Crane, mobile CNP 048
Large diameter  bored, | CNP 165
oscillatory
Large diameter bored, grab & | CNP 164 1 115
chisel _
. 2. Excavator CNP 081 1 112
Excavation Dump truck CNPOs7 | 1 117
3. Crane, mobile CNP 048 1 112
Air compressor CNP 002 1 102
Generator CNP 103 1 95
Water pump CNP 282 1 103
4, Excavator CNP 081 1 112
Air compressor CNP 002 1 102
Generator CNP 103 1 95
Crane, mobile CNP 048 1 112
Placing Concrete | Large diameter bored, oscillator CNP 165 1 115
Concrete lorry mixer CNP 044 1 109
Generator CNP 103 1 85
Water pump CNP 282 1 103

Works estimated duration = 5 menths

Table 4.9 Powered Mechanical Equipment Used for Flyover Pile Cap Construction

1 Air compressor CNP 002 1 102
Breaker, hand held CNP 023 2 108
Excavation %) ™ avator CNP 081 1 112
Dump truck CNP 067 1 117
Crane, mobile CNP (48 1 112
Falsework Generator CNP 103 1 95
Water pump CNP 282 1 103
Crane, mobile CNP 048 1 112
Placing Concrete | Concrete lorry mixer CNP 044 1 109
Generator CNP 103 1 95
Poker, vibratory, hand held CNP 170 3 113

Works estimated duration = 5 months

CES (Asia) Ltd
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Table 4.10 Powered Mechanical Equipment Used for Flyover Pier and Superstructure
Construction

X = Item, dB(A) -
Falsework Generator CNP 103 1 95
Crane, mobile CNP 048 2 112
Concrete pump, stationary CINP 047 1 109
Placing Concrete | Concrete lomry mixer CNP 044 1 109
" | Poker, vibratory, hand held CNP 170 3 113
Generator CINP 103 1 95

Works estimated duration = 9 months

Table 4.11 Powered Mechanical Equipment Used for Carriageway Construction

Excavation 1 Air compressor CNP (02 1 102
Breaker, hand held CNP 023 2 108

2. Excavator CNF 081 1 112

Dump truck CNP 067 1 117

Backfilling Excavator CINF 081 1 112
Compactor, vibratory CNP 050 1 105

Placing of Concrete Concrete lommy mixer CNP 044 1 109
Generator CNP 103 1 95

Poker, vibratory, hand held CNF 170 2 113

Works estimated duration = 5 months

4.2 Results

Predicted noise levels at NSRs for both unmitigated and mitigated scenarios are presented in
Appendix D. The recommended limits of construction noise are no greater than 75 dB(A) for
residential users and 70 dB(A) for normal schools activities.

421 Predicted Noise Levels of the Unmitigated Scenario

In summary the predicted noise levels of unmitigated construction noise are as follows:

. General Road widening works - The predicted noise levels exceed the recommended criteria
at receivers CN5, CN6, CN7, CN8, CN9, CN10, CN11, CN12, CN13, CN14, CN15, CN16
and CN20.

i Diversion of Utilities works - The predicted noise levels exceed the recommended criteria at

receivers CN§, CNG, CN10, CN11, CN12, and CN13.

CES (Asia) Ltd
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Nullah widening works - The predicted noise levels do not exceed the recommended criteria
at any of the sensitive receiver locations.

Flyover piling works - The predicted noise levels exceed the recommended criteria at sensitive
receivers CN9, CN10, CN11, CN12, CN13, CN14, and CN15.

Flyover pile cap works - The predicted noise levels exceed the recommended criteria at
sensitive receivers CN9, CN10, CN11, CN12, CiN13, CN14 and CN15.

Flyover pier and superstructure construction -~ The predicted noise levels exceed the
recommended criteria at sensitive receivers CIN9, CN10, CN11, CN12, CN13 and CN14.

Carriageway construction works - The predicted noise levels exceed the recommended
criteria at sensitive receivers CN6, CIN7, CIN8, CNS, CN 10, CN11, CN12, CN13, CN14, and
CN15.

422 Predicted Noise Levels of the Mitigated Scenario

Construction noise can be mitigated by adopting good site practices. Spedifically, the use of quieter
powered mechanical equipment and mobile acoustic screens can reduce noise levels at the sensitive
receivers. The results of the mitigated noise level calculations are provided in Appendix D. These
results show that there are exceedances of the criteria predicted at ground and ‘mid-level’ . No
exceedances at the 80m upper level were predicted. The results indicating the mitigated noise levels
at ground level are summarised as follows:-

General Road widening works - The predicted noise levels exceed the recommended criteria
at receivers CN7, CN8, CN9, CN10, CN11, CN12, and CN13.

Diversion of Utilities works - The predicted noise levels exceed the recommended criteria at
receivers CN9, CN12, and CN13.

Nullah widening works - The predicted noise levels do not exceed the recommended criteria
at any of the sensitive receiver locations.

Flyover piling works - The predicted noise levels exceed the recommended criteria at sensitive
receivers CN10, CN11, CN12, and CN13.

Flyover pile cap works - The predicted noise levels exceed the recommended cntena at
sensitive receivers CN11, CN12, and CN13.

Flyover pier and superstructure construcdon - The predicted noise levels exceed the
recommended criteria at sensitive receivers CN11, CN12, and CN13.

Carriageway construction works - The predicted noise levels exceed the recommended
criteria at sensitive receivers CN7, CN8, CN9, CN12 and CN13.

A summary of the noise levels which exceed the recommended criteria is provided in Table 4.12. This
table shows the predicted noise levels, including mitigation, at ground level and 40m above ground
(for flats which directly overlook the proposed flyover, i.e. NSRs CN7, CN8, CN9, CN 10, CN11,
CN12 and CN13).

CES (Asia) Lid
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Table 4.12 Summary of Noise Levels at NSRs Predicted (exposed to Levels greater than the Recommended Criteria), (Mitigated Scenario)

Distance (m) 21 45 20 45 20 44 63 38 55 29 49 13 42
Excavation 1 - - - - - - - - - - - - -
General Road Widening Excavation 2 82.4 75.7 82.8 75.7 82.8 75.9 72.8 77.2 - 79.6 - 86.5 76.3
Backfilling 78.7 - 79.1 - 79.1 - - - - 75.9 - 82.9 -
Placing Conerete 78.4 - 78.8 - 78.8 - - - - 75.6 - 82.5 -
Diversion of Utilities Distance (m) 151 180 62 74 20 44 63 38 55 29 49 27 48
Excavation 1 - - - - - - - - - _ Z _ -
Excavation 2 - - - - 79.0 - - - - 75.7 - 76.4 -
Diversion Works - - - - 78.0 - - - - - - - -
Backfilling - - - - 76.1 - - - - - - - -
Placing Concrete {- - - - - 79.6 - - - - 76.2 - 76.8 -
Flyover Piling Works Distance (m) 176 181 126 135 73 83 87 28 48 24 46 35 53
Excavation 1 - - - - - - 73.7 83.5 78.8 84.9 79.2 816 78.0
Excavation 2 - - - - - - - 76.8 - 78.2 - - -
Excavation 3 - - - - - - - - - 76.5 - - -
Excavation 4 - - - - - - - 78.1 - 79.4 - 76.2 -
Placing Concrete - - - - - - 72.6 825 77.8 83.8 78.2 80.5 76.9
Fiyover Pile cap Distance (m) 176 181 129 135 73 83 87 28 48 24 46 35 53
Excavation 1 - - - - - - - - - - - - -
Excavation 2 - - - - - - - - - 78.2 - - -
Ralsework - - - - - - - - - 76.4 - - -
Placing Concrete - - - - - - - - - 80.5 - 77.3 -
Flyover Pier and Distance (m) 176 181 129 153 73 83 87 28 48 24 46 35 53
Superstructure Works Falsework - - - - - - - 78.1 - 79.4 - 76,1 -
Placing Concrete - - - - - - - 78.3 - 79.6 - 76.3 -
Carriageway Construction Distance (m) 21 45 20 45 20 44 63 29 55 13 49 13 42
BExcavation 1 - - - - - - - - - - - - -
Excavation 2 79.3 - 79.8 - 79.8 - - - - 76.5 - 83.5 Co-
Backfilling 75.7 - 76.1 - 761 - - - - - - 79.8 -
Placing Concrete 7.0 - 79.5 - 79.5 - - - - 76.2 - 83.2 -

Notes (-) = no exceedances of recommended criteria and, NSR CN10 is Baptist Lui Ming Choi Primary School

CES (Asia) Ltd
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4.3.1

43.2

43.3

434

Conclusions and Recommendations
General Road Widening

The assessment indicated that 13 of the 22 selected representative NSRs (59%) would exceed the
non-statutory day time criteria for construction noise assuming no mitigation. The highest noise level
0f 90.9 dB(A) caused by excavation works, would be experienced at NSR CN13, due to the extreme
proximity of the works, only 13m distant. When mitigation was assumed, the number of exceedances
at NSRs fell to 7 (32%), and the maximum noise level, again at NSR CN13, fell to 86.5 dB(A). The
noise levels were predicted to reduce to 76.3 dB(A) at mid-level (40m height) and there were no
exceedances at the upper-level of 80m.

Utility Diversion Below Flyover Footprint

The assessment indicated that 6 of the 22 selected representative NSRs (27%) would exceed the non-
statutory day time criteria for construction noise assuming no mitigation. The highest noise level of
85.8 dB(A) caused by placing of concrete , would be experienced at NSR CN9, due to the extreme
proximity of the works, only 20m distant. When mitigation was assumed, the number of exceedances
at NSRs fell to 3 (14%), and the maximum noise level, again at NSR CN13, fell to 79.6 dB(A). There
were no exceedances of noise levels at the mid and upper levels.

Nullah Bridge Construction Works

Table 4.12 indicates noise levels predicted to arise from the construction of the nullah bridge
widening. These works are some distance from all of the selected NSRs, and this is reflected in the
prediction that all nullah bridge works are within acceptable noise levels at all NSRs.

Hyover Construction Works
Piling Works

Without mitigation, piling works were predicted to cause exceedances at 7 (32%) NSRs, the highest
noise level being 86.4 dB(A), caused by excavation works, at NSR CN12, When mitigation was
assumed, the number of exceedances at NSRs fell to 5 (23%), and the maximum noise level, again at
NSR CNN12, fell to 84.9 dB(A). The noise levels were predicted to reduce to 79.2 dB(A) at ‘mid-level’
and there were no exceedance of the recommended criteria at the ‘upper-level’.

Pile Cap Construction

Pile cap works would cause exceedances at 7 (32%) NSRs without mitigation in place, and the highest
noise level would be 86.1 dB(A), caused by the placing of concrete, at NSR CN12. When mitigation
was assumed, the number of exceedances at NSRs fell to 3 (14%), and the maximum noise level,
again at NSR CN12, fell to 80.5 dB(A). There were no exceedances of the recommended criteria at
the mid and upper levels.

Pier and superstructure works would cause exceedances at 6 (27%) NSRs without mitigation in place,
and the highest noise level would be 86.2 dB(A), caused by placing of concrete at NSR CN12. When
mitigation was assumed, the number of exceedances at NSRs fell to 3 (14%), and the maximum noise
level, again at NSR CN12, caused by the placing of concrete was 79.6 dB(A). There were no
exceedances predicted at the mid and upper levels.

CES (Asia) Ltd
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43.5

4.3.6

43.7

44

Carriageway Works

The assessment indicated that 10 of the 22 selected representative NSRs (45%) would exceed the
non-statutory day time criteria for construction noise assuming no mitigation. The highest noise level
of 90.9 dB(A), caused by excavation, would be experienced at NSR CN13, due to the extreme
proximity of the works, only 13m distant. When mitigation was assumed, the number of exceedances
at NSRs fell to 5 (23%), and the maximum noise level, again at NSR CN12 was 83.5 dB(A). There
were no exceedances of the recommended criteria predicted at the mid and upper levels.

Cumulative Impacts

Due to the necessary sequential nature of most works cumulative construction noise impacts were not
considered to be an issue.

Good Site Practice

. There are many good site practices which would serve to reduce noise levels still further.
Consequently, it is strongly recommended that any appointed contractor should observe the
following measures.

. Noisy equipment and activities should be sited by the contractor as far from sensitive

receivers as is practical. Also, temporary site offices etc. should be located, as far ‘as is
possible, such that the maximum number of sensitive receivers are screened from the line of
sight of the construction areas.

. Intermittent noisy activities should be scheduled to minimize exposure of nearby NSRs to
high levels of construction noise. For example, noisy activities can be scheduled at times
coinciding with periods when dwellings are unoccupied. Prolonged operation of noisy
equipment close to dwellings should be avoided.

. Idle equipment should be furned off or throttled down. Noisy equipment should be propetly
' maintained and used no more often than is necessary.

. Construction activities should be planned so that parallel operation of several sets of
equipment close to a given receiver is avoided.

° Ifpossible, the numbers of concurrently operating items of powered mechanical equipment
used for a given task should be reduced through sensitive programming.

. Construction plant should be properly maintained and operated. Construction equipment
often has silencing measures built in or added on, e.g, bulldozer silencers, compressor panels,
and mufflers. Silencing measures should be properly maintained and utilised,

Duration of predicted exceedances
The likely duration of the exceedances of noise levels have been calculation and are presented in

Table 4.13. These indicate that, other than the piling works, the noise levels would not persist
throughout the construction programme.

CES (Asia) Ltd
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Table 4,13

Duration of Exceedance of noise levels greater than the Recommended Criteria- Mitigated Scenario (number of days)

Construction Tasks

Dl “40in
General Road Excavation 1 - - - - - - - - - - - 19 -
Widening Excavation 2 77 33 77 33 77 37 104 54 - 68 - 82 44

Backﬁlling 42 - 44 - 44 - - - - 24 - 51 -

Placing concrete 39 - 41 - 41 - - - - 19 - 49 -

Diversion of Excavation 1 - - - - - - - - - - - - -
Utilities Excavation 2 - - - - 42 - - - - 21 - 28 -
Diversion Works - - - - 34 - - - - - - 14 -

Backfilling - - - - 18 - - - - - - - -

Placing concrete - - - - 46 - - - - 28 - 34 -

Flyover Piling Excavation 1 - - - - - - 35 25 20 26 21 24 18
Works (1) Excavation 2 - - - - - - - 8 - 10 - - -
Excavation 3 - - - - - - - 2 - 6 - - -

Excavation 4 - - - - - - - 11 - 13 - 8 -

Placing conerete - - - - - - 32 24 18 25 19 22 16

Flyover Pite Cap Excavation 1 - - - - - - - - - - - - -
Construetion (1) Excavation 2 - - - - - - - 20 - 25 - - -
Falsework - - - - - - - 4 - 15 - - -

Placing concrete - - - - - - - 36 - 39 - 29 -

Flyover Pier and Falsework - - - - - - - 51 - 57 - 34 -
Superstructure Placing concrete - - - - - - - 54 - 60 - 38 -
Carriageway Bxcavation 1 - - - - - - - - - - - - -
Construction Excavation 2 27 - 28 - 28 - - - - 19 - 32 -
Backfilling 9 - 11 - 1 - - - - - - 19 -

Placing concrete 26 - 27 - 27 - - - - 16 - 31 -
Total No. of days 220 33 228 33 368 a7 171 289 38 471 40 514 78

Notes (-) no exceedances of recommended criteria.
(1) Works activity is at fixed points
2 CN10 is Baptist Lui Ming Choi Primary School
CES (Asia) Ltd
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52

CONSTRUCTION DUST IMPACT
Assessment Methodology

This study is concerned with the prediction of impacts likely to affect the Air Sensitive Receivers
(ASRs) in the vicinity of the works areas. In the assessment, the whole construction site is divided
into three areas. All construction activities are assumed to be concentrated in one area at a time.
It is assumed that the dust is generated from one area only during different phases of the construction
period and the dust emission rates for other two areas are equal to zero. For the purpose of this
assessment, the construction pericd was divided into three phases namely Phase A, Phase B and
Phase C. In addition, dust suppression measures and estimated mitigation efficiencies were
incorporated into the dust emission calculations. A 50 percent reduction of the dust generated from
wind erosion and general construction activities may be achieved with twice daily watering of the
active site area with complete coverage as suggested by AP-42. Other assumptions were made for
the assessment, these are listed as follows:

. the major potential air quality impacts during the construction phase include dust from haul
road traffic, open site erosion, excavation and filling operations;

. exhaust emissions from site vehicles and construction plant have not been included in this
study as, based upon previous studies, they do not contribute significantly as a source of air
pollutants;

. no blasting, rock crushing or concrete batching will be permitted on site;

. construction of the flyover is likely to give rise to dust emissions from general construction

activities (including ground excavation, cut and fill operations, construction of the facilities
and equipment traffic over the site area);

. wind erosion of the exposed site will contribute to the total dust arisings; and
. the construction works will be operated according to a typical ten-hour working day, six-day
working week.

Emissions Calculations

The prediction of dust emissions was based on typical values and emission factors from USEPA
Compilation of Air Pollutant Emission Factors (AP-42), 5th Edition. Details of the emission factor
calculations are listed in Table 1 of Appendix C.

The dominant source of dust emissions will be from vehicles moving on unpaved road surfaces. Thus,
it was necessary to obtain site specific information relating to particle size distribution. As this
information was not available, the unpaved road emission equation from AP-42 5th Edition was
considered applicable for this modelling study.

The particle size distribution used in the FDM model was estimated based on the particle size
multipliers for the unpaved road emission equation. With particle size classes of 0-2.5pm, 2.5-5um,
5-10pm, 10-15pm and 15-30pm, the percentage in each class was estimated to be 9.5%, 10.5%, 16%,
14% and 50% respectively.

CES (Asia) Led
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5.3

5.4

Dispersion Modelling

Dispersion modelling was undertaken using the USEPA approved Fugitive Dust Model (FDM) to
assess potential dust impacts arising from the construction activiies. Wind data recorded at the
closest weather station at Sha Tin were combined with surface observations from the Hong Kong
Observatory Headquarters to produce the best available data set for the analysis. Surface roughness
was taken as 1 metre in the FDM model to represent the rolling terrain in the vicinity of the study
area. The background TSP concentration was taken as 80 gm™ with reference to the annual average
TSP concentration for year 1996 recorded at Sha Tin air quality monitoring station, which corresponds
to the worst case.

Dispersion modelling was undertaken to establish Total Suspended Particulate (TSP) concentrations
at nine selected representative ASRs (A1-A9) for 1-hour and 24-hour average time periods. The
following parameters were adopted in the model:

. a receiver height of 1.5 metres (height of normal human breathing zone);

. duration of the actual construction work shall be in the day-time from 8 a.m. to 6 p.m;
. wind erosion of open sites shall take place over the whole day; and

. incorporation of hourly variations of each dust emission activity.

In addition, modelling was undertaken for two scenarios namely:

. No dust mitigation; and
. 50 percent dust reduction by twice daily watering with complete coverage of active working
areas.

A schematic diagram showing the construction areas of the project and the representative ASRs is
illustrated in Figure C1 in Appendix C. Sample input and output files of the FDM model are also
included in Appendix C.

Predicted Dust Impacts
The predicted maximum 1-hour average and maximurn 24-hour average TSP concentrations at the

representative ASRs with no mitigation efficiency and 50 % mitigation efficiency are tabulated in
Table 5.1 and Table 5.2 respectively.

CES (Asia) Ltd
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Table 5.1

Predicted Maximum 1-hour and 24-hour Average TSP Concentrations at the
Representative ASRs (No Dust Mitigation) :

1 437

2 539 107 92
3 482 388 271 137 146 104
4 408 467 427 113 187 128
5 257 525 630 99 159 157
6 216 459 718 91 120 194
7 187 238 385 86 92 128
8 145 303 749 86 90 154
9 182 304 611 89 105 175

Table 5.2 Predicted Maximum 1-Hour and 24-Hour Average TSP Concentrations at the

Representative ASRs (with 50 % Dust Mitigation)

1 258 140 123
2 310 172 140 122 94 86
3 281 234 175 109 113 92
4 244 273 254 96 134 104
5 169 303 355 89 120 118
6 148 269 399 86 100 137
7 134 159 232 83 86 104
8 113 192 414 83 85 117
9 131 192 346 85 92 127
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5.5

5.6

Assessment of Results

As shown in Table 5.1, the mode]hng results showed that with no dust mitigation, the 1-hour average
TSP guideline level of 500 pgm™ would be exceeded at some representative ASRs during different
phases but there would be no exceedance of the 24-hour average AQO for TSP during the three
phases. With 50% dust reduction, exceedance of the 1-hour average guideline level and 24-hour
average AQQO for TSP at the air sensitive receivers would not be expected. The predicted 1-hour
average TSP concentration contour plots for the two scenarios during different phases are shown in
Figures 5.1 - 5.6.

Recommended Controls and Mitigation Measures

The construction activities of the project were predicted to affect the Air Sensitive Receivers in the
vicinity of the study area if there are inadequate mitigation measures for the construction activities.
Appropnate controls and mitigation measures should be undertaken wherever practicable to
minimize the dust nuisance. A commitment by the contractor to adopt good operational practices for
dust minimisation should reduce the dust nuisance to a minimum. A number of practicable measures
are as follows:

. Regular watering of unpaved roads and exposed site surfaces to reduce dust emissions. This
should be carried out at least twice daily with complete coverage, particularly during dry
weather conditions;

. Frequent watering of particularly dusty static construction areas and areas close to air
sensitive receivers;

. Side enclosure and covering of any aggregate or dusty material storage piles to reduce
emissions. Where this is not practicable owing to frequent usage, watering should be applied
to aggregate fines;

g Open stockpiles should be avoided or covered. Where possible, prevent placing dusty
material storage piles near air sensitive receivers;

. Tarpau]jh covering of all dusty vehicle loads transported to, from and between site locations;

. Establishment and use of vehicle wheel and body washing facilities at the exit points of the
site, combined with cleaning of public roads where necessary and where practicable;

. Imposition of speed controls for vehicles on unpaved site roads;

. Where feasible, routing of vehicles and positioning of construction plant should be at the

maximum possible distance from air sensitive receivers; and

. Instigation of a control programme to monitor the construction process in order to enforce
controls and modify methods of work if dusty conditions arise (details of which can be found
in the EM&A Manual).

CES (Asia) Ltd
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6 OPERATIONAL TRAFFIC NOISE IMPACT

6.1

Assessment Methodology

The purpose of this assessment was to evaluate the extent of noise impacts arising from the proposed
flyover, and especially to establish if mitigation measures were required. Noise calculations were
carried out using the UK Department of Transport 'Calculation of Road Traffic Noise' 1988 (CRTN)

‘guidance, which is the method accepted by EPD for use in Hong Kong. The assessment was based

on 2016 AM peak hour traffic flow projections. The traffic flows and the vehicle mix are given in Table
6.1 and Figure 6.1. As discussed in Section 1.5, for the purpose of establishing existing conditions and
for comparative purposes, year 1997 traffic flows were aiso used and are shown in Table 6.2 and
Figure 6.2. A traffic speed of 50 kmh™ and impervious surfacing were assumed for all roads. The
following traffic flow figures have been approved by the Transport Department. On the flyover
structure a 0.5m parapet wall will be provided as a standard structural/safety requirement. This is not
a specific noise mitigation measure, but the additional shielding affect is taken into account in the
operational phase traffic noise assessment.

Table 6.1 Year 2016 AM Peak Hour Traffic Flows

Northbound lane of Sha Tin Rd. 2150 25
Southbound lane of Sha Tin Rd. 1700 25
Northbound lane of Fo Tan Rd. (Banyan Bridge) 1950° 25
Southbound lane of Fo Tan Rd. (Banyan Bridge) 1650 25
Eastbound lane of Tai Chung Kiu Rd. (West of Fo Tan Rd.) 1250 25
Eastbound lane of Tai Chung Kiu Rd. (Between Fo Tan Rd. and Tai Chung Kiu Rd. Elyover.) 2150 25
Eastbound lane of Tai Chung Kiu Rd. {Below Tai Chung Kiu Rd. Flyover and West of Siu 1350 25
Lek Yuen Rd.)
Eastbound lane of Tai Chung Kiu Rd. (Below Tai Chung Kiu Rd. Flyover and East of Siu Lek 450 25
Yuen Rd.)
Eastbound lane of Tai Chung Kiu Rd. (East of Tai Chung Kiu Rd. Flyover) ' 1250 25
Westbound lane of Tai Chung Kiu Rd. (West of Fo Tan Rd.) 1700 25
Westbound lane of Tai Chung Kiu Rd. (Between Fo Tan Rd. and Tai Chung Kiu Rd. Elyover) 2850 25
Westbound lane of Tai Chung Kiu Rd. (Below Tai Chung Kiu Rd. Flyover and West of Siu 1750
25

Lek Yuen Rd.)
Westbound lane of Tai Chung Kiu Rd. (Below Tai Chung Kiu Rd. Flyover and East of Siu

1150 25
Lek Yuen Rd.)
Westbound lane of Tal Chung Kiu Rd. {East of Tai Chung Kiu Rd. Flyover) 2250 25
Northbound lane of Siu Lek Yuen Rd. (South of Ngan Shing Rd.) 750 25
Northbound lane of Siu Lek Yuen Rd. (Between Ngan Shing Rd. and Tai Chung Kiu Rd.) 1400 25
Southbound lane of Stu Lek Yuen Rd. (South of Ngan Shing Rd.) 1300 25
Southbound lane of Siu Lek Yuen Rd. (Between Ngan Shing Rd. and Tai Chung Kiu Rd.) 1700 25
Eastbound lane of Ngan Shing Rd. 750 25
Westbound lane of Ngan Shing Rd. 500 25
Eastbound lane of Tai Chung Kiu Road Flyover 800 25
Westbound lane of Tai Chung Kiu Road Flyover 1050 25

CES (Asia) Ltd

FADATAWPROJECTS\B1 80\REPORTSFINALWVOLUMET\FINAL3. E1A 31



Agreement No. CE 29/96, EIA and TIA Studies Final Report
Flyover at Tai Chung Kiu Road/Siu Lek Yuen Road Environmental Impact Assessment

6.2

Table 6.2 Year 1997 AM Peak Hour Traffic Flows

Northbound lane of Sha Tin Rd. 700 25
Southbound lane of Sha Tin Rd. 1750 ° 25
Northbound lane of Fo Tan Rd. (Banyan Bridge) 1600 25
Southbound lane of Fo Tan Rd. (Banyan Bridge) 1100 25
Eastbound lane of Tai Chung Kiu Rd. (West of Fo Tan Rd.) 800 25
Eastbound lane of Tal Chung Xiu Rd. (Between Fo Tan Rd. and Siu Lek Yuen Rd.) 1200 25
Eastbound lane of Tai Chung Kiu Rd. (West of Siu Lek Yuen Rd.) 750 25
Westbound lane of Tal Chung Kiu Rd. (West of Fo Tan Rd.) 900 25
Westbound lane of Tai Chung Kiu Rd. (Between Fo Tan Rd. and Siu Lek Yuen Rd.) 1700 25
Westbound lane of Tai Chung Kiu Rd. (West of Siu Lek Yuen Rd.) 1450 25
Northbound lane of Siu Lek Yuen Rd. {South of Ngan Shing Rd.) 300 25
Northbound lane of Siu Lek Yuen Rd. (Between Ngan Shing Rd. and Tai Chung Kiu Rd.) 850 25
Southbound lane of Siu Lek Yuen Rd. {South of Ngan Shing Rd.) 550 25
Southbound lane of Siu Lek Yuen Rd. (Between Ngan Shing Rd. and Tai Chung Kiu Rd.) 1000 25
Eastbound lane of Ngan Shing Rd. 650 25
Westbound lane of Ngan Shing Rd. . 450 25

Note:  the tentative year of construction is 1999
Impacts on Receivers with No Mitigation

The future worst case scenario, for year 2016, is represented by a scheme which includes no noise
mitigation.

The predicted increase in noise levels, in general, results from future growth in traffic levels. The
flyover itself would not cause an increase in traffic flows. The flyover will be treated as a new road
section in accordance with criteria in the Study Brief. Therefore, it is necessary to consider the
maximum practical mitigation measures for the flyover, and at the same time, try to ensure that there
are no residual receivers which would meet the criteria for provision of indirect mitigation measures.

Without mitigation, it is estimated that the majority of receivers facing Tai Chung Kiu Road would
experience noise levels in exceedance of the HKPSG criteria. The highest predicted noise level is 81.6
dB(4).

To minimise the noise impact from the new flyover, mitigation in the form of noise barriers, incuding
cantilever type barriers, and enclosure were considered and the resultant effects on NSRs were tested.
Noise reducing surfacing on the flyover was considered not suitable or effective due to the gradient
and speed of the traffic. Thisis in accordance with the advice given in “Noise mitigation for Public
Roads (NOMPRO)”, HyD, EPD, 1996.
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6.3 Mitigation Using Vertical Barriers
6.3.1 Testl

6.3.3

6.3.4

6.3.5

6.4

Im noise barrier on the City One Estate side of Flyover.

Subsequent to the adoption of this measure noise levels are still potentially in exceedance of 70dB(A)
for the majority of receivers facing Tai Chung Kiu Road. In addition to exceeding 70 dB(A), this would
result in some flats expetiencing increase in noise levels of more than 1 dB(A) when compared with
the prevailing conditions, additional mitigation would therefore be necessary. Results of this
assessment are provided in Appendix B.

Test 2

2m noise barrier on the City One Estate side of Flyover.

Noise levels are still potentially in exceedance of 70dB(A} for the majority of receivers facing Tai
Chung Kiu Road. In addition to exceeding 70 dB(A), some flats would experience noise levels of more
than 1 dB(A) when compared with the prevailing conditions, additional mitigation again is required.
Results of this assessment are provided in Appendix B.

Test 3

3m noise barrier on the City One Estate side of Flyover.

Same as above.

Test 4

4m noise barrier on the City One Estate side of Flyover.

Same as above.

Test 5

5m noise barrier on the City One Estate side of Flyover.

Same as above.

Test 6

6m noise barrier on the City One Estate side of Flyover.

Same as above.

Summary

In accordance with NOMPRO 6m is the maximum practical height for consideration on a primary

distributor, However, a barrier of this height is not effective in significantly reducing noise levels
because the receivers are high rise. District Board members have raised concerns over increased noise
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6.5

6.5.1

6.5.2

6.5.3

6.6

levels hence it was necessary to consider the use of additional mitigation in the form of cantilever
structures to shield the sightline at upper storeys

Mitigation with Cantilever Barriers
Test7
6m noise barrier on the City One Estate side of flyover, with a 1m overhang over the carriageway.

This results in up to 20 storeys at the affected blocks at City One Estate experiencing an increase in
noise levels of less than 1 dB(A) as a result of the contribution from the proposed flyover. However
these flats still receive noise levels in exceedance of 70 dB(A).

Test 8
6m noise barrier on the City One Estate side of flyover, with a 2m overhang over the carriageway.

As above, with up to 25 storeys at the affected blocks at City One Estate experiencing an increase in
noise levels of less than 1 dB(A) as a result of the contribution from the proposed flyover. However
these flats still receive noise levels in exceedance of 70 dB(A).

Test 9

6m noise barrier on the City One Estate side of flyover, with an overhang over the carriageway to within Im
of the centerline of the road.

As above, with all storeys of the affected blocks at City One Estate experiencing an increase in noise
levels of less than 1 dB(A) as a result of the contribution from the proposed flyover. However, these
flats still receive noise levels in exceedance of 70 dB(A).

Mitigation with an Enclosure

The provision of a full endosure was considered. However, should a full enclosure be incorporated,
over 90% of the receivers show no difference in predicted noise levels compared to the preferred
option. A full enclosure protects receivers on the eastbound and westbound side of the flyover. Yet
there is no sensitive receiver on the eastbound side. The cantilever barriers option on the westbound
side is as effective as a full enclosure in protecting the sensitive receivers on the westbound side of the
flyover.

Comparing the enclosure option with the 6m cantilever barrier option, predicted noise levels showed
no difference at the City One Estate and Belair Garden and a difference of less than 1 dB(A) at Ravana
Garden. Noise from the ventilation system of the enclosure, combined with the tunnel effect of the
enclosure, would result in increased noise levels at Ravana Garden.

The length of enclosure required would result in an “elevated tunnel”, which would be subjected to
Tunnel Regulations with restrictions on its use by certain vehicle categories and would have

- implications for fire safety;

Additional air quality assessment was carried out adopting this enclosure scenario. Results show that
under free flowing traffic conditions, there would be compliance with AQOs. A summary report
incuding the modelling data files of this additional assessment is presented in a separate report.

)

J
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Hlyover at Tai Chung Kiu Road/Siu Lek Yuen Road

Environmental Impact Assessment

6.7

6.8

Apart from a noise enclosure, a semi-enclosure was considered which was deemed to provide good
noise protection and allow dispersion of air pollutants. The noise assessment of this option, however,
shows that noise levels would only be 0.1- 0.2 dB(A) higher than with the 6m cantilever barrier
option. Therefore, in terms of noise reduction between these mitigation options there would an
increase in noise levels of less than 1 dB(A) as a result of the contribution from flyover. In view of the
problems associated with road enclosures, it is recommended that mitigation measures concentrating
on cantilever barriers are adopted.

Mitigation through Traffic Management

An additional mitigation option involving the prohibition of heavy goods vehicles on the flyover was
also tested. This option did not lower the noise levels at the sensitive receiver but, as expected due
to there being no noise mitigation on the lower roads, the resultant noise levels were marginally
higher. The modelling results can be found in Appendix B.

Refined Mitigation Option

In order to optimise the effectiveness and to reduce the visual impact of the cantilever barrier, further
tests were run to establish the optimum barrier heights along the proposed flyover such that the
future noise level cause by the contribution from the flyover is less than 1 dB(A) greater than the
existing prevailing conditions. A refined mitigation option was developed comprising the following;

N 6m barder with a cantilever to within 1m of the flyover centerline on the City One Estate side
of the flyover; and
. reduction to a 4m vertical barrier after the road junction, up to Siu Lek Yuen Playground.

The positions of these structures and the elevation of the flyover structure in relation to City One
Estate are indicated on Figure 6.3. The modelling study indicated that the extent of the cantilever can
be reduced to a 4m vertical barrier without loss of effectiveness. This would result in reduced
potential visual impact and reduced cost of the structure.

Comparisons with the refined mitigation option and the other tested measures, in modelling result
format, are provided in Appendix B. The noise levels show that there is no significant benefit in
increasing the extent of mitigation beyond the refined option, as even with an enclosure noise levels
will not be reduced by more than 1 dB(A) at the receivers. The benefits of a barrier on the Nullah side
of the flyover were tested, but were found to have minimal effect in reducing noise levels at Ravana
Garden. A two metre barrier only reduced noise levels by approximately 0.3 dB(A) which would not
represent a detectable reduction in noise.

Once the proposed 6m barrier with cantilever refined mitigation is in place, there would still be
exceedance of 70 dB(A) at 2051 flats and 65 dB(A) at 24 classrooms facing Tai Chung Kiu Road, but
these exceedances are attributable to the existing ground levels roads. Tests to determine eligibility
with the ExCo criteria for provision of indirect technical remedies show that no flats would meet all
three criteria. Numbers of flats exceeding 70 dB(A) are provided in Appendix B. For comparative
purposes noise levels at the worst affected floor of each block of flats assessed are shown in Table 6.3

indicating the effectiveness of the refined mitigation option compared with:

a) the “do nothing” option (i.e. no provision of flyover);
b) the full enclosure option; and
c) the prohibition of heavy vehicles using the Flyover option.
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Table 6.3 Comparison of Noise Levels Adopting Different Mitigation Options

C1-Block 1 89-92 77.2-80.5 77.2-80.5 77.2-80.5 77.3-80.6
C1-Block 2 85-88 77.2-80.8 77.1-808 771-80.8 77.3-80.8
C1 - Block 3 78-83 75.2-81.0 749 -809 749 -80.9 754 -81.1
C1-Block 4 70-77 67.1-80.6 66.8 - 80.4 66.8 -804 68.5 - 81.1
C1-Block 5 62-69 69.6-79.8 68.9 - 795 68.9-795 70.2 -80.8
C1-Block 6 55-61 75.9 - 81.9 745 -80.6 74.4 - 80.6 75.9-79.8
Cl1-Block 7 109-112 68.6 - 70.1 67.3 - 688 67.3 -68.8 67.9 - 695
C1-Block 8 104-108 70.1-72.0 70.3-720 69.0-72.0 69.8-72.6
C1-Block 13 4754 | 739-804 720-784 71.9-784 729-795
C1-Block 14 39-48 | 742 -81.1 72.7 -80.6 72.7-80.6 73.1 - 80.6
C1-Block 15 31-38 746 -817 743 -3815 74.2 -815 743 - 815
Ci-Block 17 25-30 64.1-78.6 64.0 - 78.6 64.0 - 78.6 64.0 - 78.6
Cl1 - Block 24 93-97 71.2-747 71.1-747 711 -74.7 712 - 747
Cl -Block 25 98-103 73.9-784 73.8-784 73.8-784 73.9-784
C1- School 113-114 69.9 -70.0 68.7-69.0 | 68.7-69.0 69.5-69.7
RG - School 132-134 66.2 -73.3 66.2 -73.3 66.2-733 66.2 -73.3
RG-Block 1 115-119 69.0-70.8 68.4-708 68.3 - 70.4 69.1-71.0
RG- Block 4 120-126 70.9-76.7 70.4-76.7 704 -76.6 711-767
RG- Block 5 127-131 715-754 715-754 715-754 715-754
BG-Block H 23-24 69.6 -72.7 69.6 -72.7 69.6 - 72.7 69.6 -72.7
BG- Block I 1-3 65.9 -74.6 65.9 - 74.6 65.9-74.6 65.9 - 74.6
BG-Block ] 4-8 65.5-74.3 65.5-74.3 655-74.3 65.5-74.3
BG- Block K 21 734 734 734 73.2
BG-Block L 22 71.6 716 716 716
BG-Block M 9-14 73.9-77.8 73.9-778 73.9-778 73.9-7738
BG-Block N 15-20 74.6 - 76.8 74.6 - 76.8 74.6-768 746-76.8
Notes 1. C1= City One Sha Tin, RG = Ravana Garden, BG = Belair Garden
2 The noise levels quoted above give the range of noise levels predicted for all receiver locations on the first -
floor

Table 6.3 clearly shows that the enclosure option and the traffic management system of prohibiting
heavy goods vehides using the proposed would not offer any additional benefit already provided by
the installation of the cantilever barrier system. Noise levels are presented in Appendix B,
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6.9 Mitigation on the Existing Ground Level Roads
6.9.1 Background

6.9.3

Predicted future noise levels show that there would be exceedances of the recommended 70 dB(A)
HKPSG criteria even without the flyover because noise levels are dominated by the ground level
traffic. '

It should be noted that provision of the flyover would not cause an increase in traffic flow, and with
provision of the recommended mitigation on the flyover, there would be up to 2 dB{A) reduction in
traffic noise compared with a “do-nothing” option. '

Current Government practice is to consider noise mitigation measures for new roads. Guidance for
mitigation is provided in the NOMPRO guidelines, drafted by the Hong Kong Government Highways
Department and Environmental Protection Department. Works on the ground level Tai Chung Kiu
Road would be classified only as improvements because there is no increase in numbers of lanes or
traffic flow. There are no guidelines on the requirement for mitigation for road improvements.
However, in this case because the ground level road will be widened to accommaodate the flyover
structural elements, it was considered by Highways Department that the provision of mitigation
measures on the ground level roads should be explored to offer further noise reduction for City One
Estate residents.

Traffic Conditions

The traffic conditions in the study area are influential in determining the feasible noise mitigation
options. The presence of the signal controlled junction causes the traffic to start and stop with each
signal change and in the peak hours often becomes congested. The start-stop traffic conditions causes
motorists to throttle their engines, and depending on the engine size and the quantity of load carried,
the noise levels will be high compared with free flow traffic conditions. This, plus the busy bus stop
which serves the City One Estate, causes the emission of high noise levels as vehicles accelerate as
they start away from the junction or bus stops. These conditions constrain the use of low noise
surfacing and noise barriers.

Mitigation Optibns for the Ground Level Roads
The following is a list of mitigation options:
Reduction of vehicle noise at source:

. introduction of tighter vehicle noise performance requirements
. change of fuel used by vehicles, in particular diesel fuel, to electric or LPG

Reduction of noise through use of traffic management

prohibition of heavy vehicles using Tai Chung Kiu Road and Siu Lek Yuen Road
relocation of the bus stop (away from City One Residents);

. diversion of traffic elsewhere so as to discourage traffic from using Tai Chung Kiu Road/Siu
LLek Yuen Road junction
¢ - introduction of ‘park and ride’ systems thus restricting the use of the road to public vehicles

and taxis only;
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Reduction of noise by providing infrastructure.

¢ . Use of noise reducing road surfacing
. Provision of semi or full enclosures;
. Provision of road-side barriers,

The first two categories of mitigation are outside the control of Highways Department and in
particular outside the control of this project and will not be considered further.

Therefore, the only feasible options under the remit of this project are those related to noise reduction
by the implementation of civil engineering measures.

Special Friction Courses

According to the CRTN guidelines, a friction course is capable of reducing road traffic noise levels by
about 2.5 dB(A) when compared with concrete/bitumen road surface.

Highways Department considers that a friction course is suitable for roads with traffic speeds in excess
of 70 kmh-1, continuous flow and low gradient. The requirements for the road pavement are that it
must be durable and resist traffic loading effects over its life. At the moment, there is no durable
friction course material available on the market which is suitable for local road conditions. The
frequent stopping and braking of vehicles along Tai Chung Kiu Road, resulting from the presence of
junctions and bus stops, would lead to rapid deterioration of any friction course. There would be high
maintenance costs and frequent maintenance works that would disrupt traffic and would be a
nuisance to the local community. Consequently, bituminous wearing course material is
recommended along Tai Chung Kiu Road.

Highways Department and EPD are currently conducting trials of modified friction course mixes on
local roads to determine whether a more durable and effective low-noise surface can be obtained.
The findings of this study are not yet available. However if the materials tested prove effective in
reducdng noise levels, it is recommended that these should be used in this area. Also, if in future more
effective compounds become available these should be considered for noise reduction in this area.

Partial or Full Eﬁclosures

Partial enclosures (af least one side open) and full enclosures (enclosed top and sides) can be used
to reduce traffic noise levels. However, the situation along Tai Chung Kiu Road rules out this option
because there is very little capadity in the width of the road to accommodate any structural supporting
elements. Plus the dearance height of the structure over the carriageway would be higher than the
first floor level of the City One Estate flats. This would cause obstruction of windows at only a few
metres distance which is not considered acceptable. Partial or full enclosures are not considered
feasible.

Noise Barriers

Noise Reduction Test Assuming 4.5m barriers

Predictions were made to determine the predicted future traffic noise levels incorporating a 4.5m
noise barrier located along Tai Chung Kiu Road between the City Ones Estate and the public

pavement (i.e the boundary of the City One Estate}). The 4.5m barriers were considered to be the
maximum height suitable for this location because higher barriers would obstruct the first floor
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windows. Cantilever barriers would not be feasible because the total height of the barrier to meet
carriageway clearance would also obstruct windows on the first floor level of flats in City One

The assessment indicated that the barriers would result in more than 1 dB(A) reduction at 48 flats
and 39 out of these 48 would experience more than a 2 dB(A) reduction in noise levels.

As there are 540 flats likely to be affected by traffic noise from Tai Chung Kiu Road, the provision of
this 4.5m noise barriers on the ground level roads will provide further benefits to approximately 9%
of these flats. The approximate cost of this barrier system would be in the region of $4 million not
including design costs or costs for the supporting foundation structure. The location of these noise
barriers is shown in Figure 6.3.
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Appendix C
Sample FDM Output File
4848. 0.0742
8 839039,0 827761.0
3000. 0.0301
9 838974.0 827813.0
5112. 0.1366

DATE AT END OF RUN: 12/02/97
ELAPSED TIME FOR THIS RUNM:
OR 0 HOURS 4 MINUTES

\b180\modelitckfdm_a.lst

6.2721

9.1249

5976.

6000,

0.1475

0.3583

TIME AT END OF RUN: 09:37:00.85
0.29621F+03 SECONDS
56.21 SECONDS

C-7

2.6743

7.4139
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APPENDIX D
CONSTRUCTION NOISE DATA



Construction Task - General Road Widening (no mitigation)

iiﬁ;:: Dl?:;lce Tasks SPL of equipment used TOtaIirggL at
NSR1 257 {Excavation 1 45.8 54.8 58.3
257 [Excavation2 55.8 60.8 65.0
257 |Backfilling 55.8 48.8 59.6
-257  |Placing conc| 528 568 | 38.8 61.3
NSR 2 207 |Excavation i 477 56.7 60.2
207 [Excavation 2 57.7 62.7 66.9
207 |Backfilling 57.7 50.7 61.5
207 |Placing conc| 547 58.7 | 40.7 63.2
NSR3 178 |Excavation1 49.0 58.0 61.5
178  |Excavation 2 59.0 64.0 68.2
178 |Backfilling 59.0 520 A 62.8
178 |Placing conc| 560 60.0 | 42.0 64.5
NSR4 120  |Excavation 1 52.4 61.4 64.9
120 |{Excavation 2 624 67.4 71.6
120 |Backfilling 62.4 55.4 66.2
120 [Placing conc| 594 634 | 454 67.9
NSR5 102 |Excavationl | 53.8 62.8 66.4
102  |Excavation 2 63.8 68.8 73.0
102 . |Backfilling 63.8 56.8 : 67.6
102 |Placing conc| 60.8 648 | 46.8 69.3
NSR6 65  |Excavationl 57.7 66.8 70.3
65 |[Excavation2 67.7 72.7 76.9 #
65 |Backfilling 67.7 60.7 71.5
65 |Placing conc[ 64.7 68.7 | 50.7 73.2
NSR 7 21  |Excavationl 67.6 76.6 80.1 #
21  |Excavation2 77.6 826 86.7 #
21  |Backfilling 77.6 70.6 813 |#
21  |Placing conc| 74.6 78.6 | 60.6 831 |#
NSR 8 20 Excavation 1 68.0 77.0 80.5 #
20 |Excavation2 78.0 83.0 87.2 #
20 |Backfilling 78.0 71.0 81.8 [#
20  |Placing conc} 75.0 79.0 | 61.0 335 |#
NSR9 20  |Excavationl 68.0 77.0 80.5 #
20  |Excavation2 78.0 83.0 87.2 #
20  {Backfilling 78.0 71.0 81.8 [#
20 |Placingconc| 750 | 79.0 | 610 83.5 #
NSRI10 63  |Excavationl 58.0 67.0 70.5
63  |Excavation2 68.0 73.0 77.2 #
63  [Backfilling 68.0 61.0 71.8
63  [Placing conc| 65.0 69.0 | 51.0 73.5
NSR11 38 |Excavationl 62.4 714 74.9
38 |Excavation2 724 774 81.6 #
38  |Backfilling 72.4 65.4 76.2 |#




Construction Task - General Road Widening (no mitigation)

38 [Placing conc} 69.4 734 | 55.4 77.9

NSR 12 29  |Excavationl 64.8 73.8 77.3
29  |Excavation 2 74.8 79.8 83.9

29  |Backfilling 74.8 67.8 78.5

29  [Placing conc| 71.8 75.8 | 57.8 80.3

NSR 13 13 |Excavation 1 717 80.7 84.2
13 |Excavation 2 817 86.7 90.9

13 [Backfilling 8L7 74.7 85.5

13 |Placing conc| 787 827 | 647 87.2

NSR14 61  |Excavation1 58.3 67.3 70.8
61 |Excavation2 68.3 73.3 77.5

61  |Backfilling 68.3 61.3 72.1

61 |[Placing conc| 65.3 693 | 513 73.8

NSR 15 60  |Excavationl 58.4 674 71.0
60 |Excavation 2 684 734 77.6

60 [Backfilling 68.4 61.4 72.2

60  |Placing conc| 65.4 69.4 | 514 73.9

NSR 16 114 |Excavatonl | 529 | 619 65.4
114 |Excavation2 62.9 67.9 72.1

114 |Backfilling 62.9 55.9 66.7

114 - |Placing conc{ 59.9 | 63.9 | 459 68.4

NSR 17 163  |Excavationl | - 49.8 58.8 62.3
163  |Excavation 2 59.8 64.8 68.9

163  |Backfilling 59.8 52.8 63.5

163  |Placing conc| 56.8 60.8 | 42.8 65.3

NSR 18 218 |Excavation1 47.2 56.2 59.8
218 [Excavation 2 57.2 62.2 66.4

218 |Backfilling 57.2 50.2 61.0

218 |Placingcone] 542 | 582 | 402 62.7

NSR 19 252  |Excavation 1 46.0 55.0 .58.5
252 {Excavation 2 56.0 61.0 65.2

252 |Backfilling 56.0 49.0 59.8

252 |Placing conc} 53.0 57.0 | 39.0 61.5

NSR 20 92  [Excavation I 54.7 63.7 ' 67.2
92 |Excavation2 64.7 69.7 73.9

92  |Backfilling 64.7 57.7 68.5

92  |Placing conc| 617 657 | 47.7 70.2

NSR 21 135 |Excavationl 51.4 60.4 63.9
135 |Excavation2 | 61.4 66.4 70.6

135 |Backfilling 61.4 54.4 65.2

135 |Placing conc| 584 62.4 | 444 66.9

INSR 22 290 |Excavation1 44.8 53.8 57.3
290 |Excavation 2 54.8 59.8 63.9

290 {Backfilling 54.8 47.8 58.5

290 |Placing conc| 51.8 55.8 | 37.8 60.3
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Construction Task - Utility Diversion (no mitigation)

;ee[g;::: DIS‘(:I)K& Tasks SPL of equipment used TOtE:égL at
NSR1 430 |Excavationl | 413 503 53.9
Excavation 2 343 513 | 513 57.4
Diversion 513 343 54.4
Bad(ﬁlling 513 443 55.1
Placing cond 433 553 | 343 59.2
NSR 2 382 |Excavationl | 424 514 549
Excavation 2 35.4 524 | 524 58.4
Diversion 524 354 55.4
Backfilling 524 454 56.1
Placingcone 494 | 564 | 354 60.2
NSR3 353 |Excavationl| 430 52.1 55.6
Excavation2 |. 360 930 | 530 59.1
Diversion 53.0 36.0 56.1
Backfilling 53.0 460 56.8
Placing cong 500 57.1 | 36.0 60.9
NSR4 296 |Excavationl 4.6 53.6 57.1
Excavation 2 37.6 546 | 54.6 60.6
Diversion 54.6 376 57.7
Backfilling 54.6 47.6 584
Placing conq 51.6 586 | 37.6 624
NSR5 272  |Excavationl | 453 543 57.8
Excavation 2 383 553 | 55.3 614
Diversion 55.3 383 584
Backiilling 553 | 483 59.1
Placing cond 523 59.3 | 383 63.1
NSR6 138 |Excavationl 51.2 60.2 637
Excavation 2 442 612 | 612 67.3
Diversion 612 442 643
Backfilling 612 54.2 65.0
Placingcondg 582 | 652 | 442 69.0
NSR7 108 |Excavation1 533 62.3 65.9
Excavation 2 463 633 | 633 69.4
Diversion 63.3 463 66.4
Backfilling 633 563 67.1
Placing cong 603 673 | 463 71.2
NSR 8 62  |Excavation 1 582 67.2 707
Excavation2 512 682 | 682 74.2
Diversion 682 512 712
Backfiling | 682 | 612
Placingcond 652 | 722
INSR9 20  |Excavationl 68.0 77.0
Excavation 2 610 78.0
Diversion 78.0 61.0
Backfilling 78.0 710
Placing cond 750 82.0
NSR10 63  |Excavationl 58.0 67.0
Excavation 2 51.0 68.0
Diversion 68.0 510
Backfilling 68.0 61.0
Placing cond 650 720 | 510
NSR11 38  |Excavationl 624 714
Excavation 2 554 724 | 724
Diversion 724 55.4
Backfilling 724 654




Construction Task - Utility Diversion (no mitigation)

Placing conq  69.4 764 | 554
NSR 12 29  {Excavation1 64.8 73.8 s
Excavation 2 57.8 748 | 748 |
Diversion 74.8 57.8 :
Backfilling 74.8 67.8 :
Placing conq 71.8 788 | 57.8 |
NSR 13 27  |Excavationl | 654 744 P
Excavation 2 584 754 | 754 k-
Diversion 75.4 58.4 :
Backfilling 754 68.4 :
Placing condq 724 794 | 584
NSR14 77  |Excavation 1 56.3 653
Excavation 2 493 663 | 663
Diversion 66.3 453
Backiilling 66.3 59.3
Placingcong 633 703 | 493
NSR 15 79  |Excavation 1 56.0 65.1
Excavation 2 490 66.0 | 66.0
Diversion 66.0 49.0
Backfilling 66.0 59.0
Placing conc]  63.0 70.1 | 490
NSR 16 133 |Excavationi | 515 605
Excavation 2 45 | 615 | 615
Diversion 61.5 44.5
Backfilling 615 54.5
Placing cong 585 655 | 445
NSR 17 182  [Excavation 1 48.8 578
Excavation 2 418 588 | 588
Diversion 58.8 418
Backfilling 588 | 518
. |Placingcond 55.8 628 | 41.8
NSR 18 237  |Excavation 1 46.5 55.5
: Excavation 2 395 565 | 56.5
Diversion 56.5 39.5
Backfilling 56.5 495
Placing conq 535 605 | 395
NSR 19 271 |Excavationl 453 54.4
Excavation 2, 383 353 | 553
Diversion 553 383
Backfiling | 553 | 483
Placing cong 523 594 | 383
" NSR 20 159 |Excavation 1 50.0 59.0
Excavation 2 430 600 | 600
Diversion 60.0 430
Backfilling 600 | 530
Placing congg  57.0 640 | 430
* INSR 21 191 |[Excavationl | 484 57.4
Excavation 2 414 584 | 584
Diversion 58.4 414
Backfiling | 584 | 514
Placingcong 554 624 | 414
NSR 22 361 [Excavationl 42.8 51.9
Excavation 2 35.8 528 | 52.8
Diversion 52.8 35.8
Backfilling | 528 | 458
Placing con¢] 498 569 | 358
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! Construction Task -Nullah Widening works (no mitigation)

Sensitive Reciever D::::)n e Tasks SPL of equipment used Tcta;égl.. at
- NSR1 667 Temp. works  |Tempworks | 47.5 375 | 305 | 47.5 53.8
667  |Piling works Excavation1 | 475 | 505 | 505 57.5
667 |Piling works Excavation2 | 475 | 525 . 56.7
. 667 |Piling works Excavation 3 47.5 50.5 { 445 | 30.5 | 385 56.1
‘ 667 |Piling works pladng cone] 475 | 505 ] 445 | 485 ) 305 57.3
. 667 jpile cap Excavation 1| 375 | 465 50.0
667 |pile cap Excavation2| 475 | 525 56.7
= 667 [pile cap Falsework 475 | 305 | 385 51.1
667 |pile cap Placing conc!  47.5 45 | 305 { 515 56.6
= : 667 |pier & super. falsework 475 | 30.5 50.6
667 |pier & super, placingcone| 445 | 445 | 305 | 515 56.0
7] NSR2 624 Temp.works  |[Tempworks | 481 | 381 | 311 | 481 54.4
. 624 |Piling works Excavationl | 481 [ 511 | 511 58.1
624  |Piling works Excavation2 | 481 53.1 57.3
— 624 [Piling works Excavaton3 | 481 [ 511 | 451 | 311 ] 391 56.7
. 624 [Piling works placing cone|  48.1 511 [ 451 { 49.1 | 311 57.9
o 624 [pile cap Excavation1| 381 | 47.1 50.6
624  |pile cap Excavation2| 48.1 53.1 57.3
- | 624 |[piecap Falsework 481 | 3L1 | 39.1 51.7
624 |pile cap Pladngoone| 481 | 451 [ 311 | 521 57.2
o 624 Ipier & super. falsework 41 | 311 51.2
— 624 |pier & super. pladng cone| 45.1 451 | 311 | 521 56.6
: NSR3 594 Temp. works  |Tempworks | 485 385 | 315 | 485 54.8
- 594 |Piling works Excavation1 | 485 | 515 | 515 58.5
594 |Piling works Excavation? | 485 53.5 57.7
- 594  |Piling works Excavation3 | 485 51.5. | 455 | 315 | 39.5 57.1
594 |Piling works pladngconc; 485 515 | 455 | 49.5 | 315 58.3
= 594 |pile cap Excavation1| 385 | 47.5 51.0
594 |pile cap Excavation2{ 485 | 8535 57.7
O] 594 [pile cap Falsework | 485 | 315 [ 395 52.1
o 594 |pile cap Placingconc| 485 | 455 | 315 | 525 57.6
594 )pier & super. falsework 485 315 51.6
— 594 |pier & super. pladngcong; 45.5 455 | 315 | 523 57.0
; NSR 4 542 Temp. wotks Temp works 49.3 393 { 323 | 493 55.6
J 542 |Piling works Excavationl | 493 | 523 | 523 53.3
542 iPiling works Excavation2 | 49.3 54.3 58.5
- 542 |Piling works Excavationd | 493 | 523 | 463 | 323 | 403 57.9
542 |Piling works pladngconc| 493 523 [ 463 | 503 | 323 59.1
- 542 |pile cap Excavationl] 39.3 | 483 51.8
— 542 |pilecap Excavation 2| 493 543 58.5
' 542 jpile cap Falsework 493 | 323 | 403 52.9
s 542 |pile cap Placingcone| 493 | 463 | 323 | 533 58.4
542 |pier & super. falsework 493 | 323 524
— 542 |pier & super. pladng conc] 463 463 | 323 | 53.3 57.8
: NSRS 514 Temp.works  |Tempworks | 498 | 393 | 328 | 498 56.0
— 514 - |Piling works Excavationl | 49.8 528 | 528 59.8
514 |Piling works Excavation2 | 498 54.8 59.0
a 514 |Piling works Excavation3 | 49.8 | 528 | 468 | 328 | 08| 584
B 514 |[Piling works placingcone] 498 | 528 | 468 | 50.8 | 328 59.6
) 514 |pilecap Excavation1| 398 | 483 52.3
— 514 |[pilecap Excavation2| 49.8 54.8 59.0
J 514 |pile cap Falsework 468 | 328 | 408 53.4
514 [pile cap Pladngcone| 498 | 468 | 328 | 538 58.8
- 514  [pier & super. falsework 458 | 328 52.9
o 514  |pier & super. placingconc| 468 | 46.8 | 328 | 538 58.3
NSR & 365 Temp. works  [Tempworks | 528 42.8 | 358 | 528 59.0
- 365 iPiling works Excavation 1 528 55.8 | 558. 62.7
. 365 |Piling works Excavation2 | 528 | 57.8 61.9
365  |Piling works Excavation 3 528 55.8 | 498 | 358 | 43.8 61.4




Construction Task -Nullah Widening works \ne miaganon)

365 |Piling works pladngcone| 528 | 558 | 49.8 | 53.8 | 358 62.5
365 |pilecap Excavationl] 428 51.8 55.3
365 |pile cap Excavation 2§ 528 57.8 61.9
365 |pile cap Falsework 528 | 358 | 438 56.3
365 |pile cap Placing conc| 528 49.8 | 358 | 568 61.8
365 |pier & super. falsework 528 | 358 55.8
365 |pler & super. placingcone] 498 | 498 | 358 | 56.8 61.2
NSR7 357 Temp. works Temp works | 529 429 | 359 | 529 59.2
357 |[Piling works Excavationl | 529 | 559 | 559 62.9
357  |Piling works - Excavation2 | 529 | 57.9 62.1
357 |Piling works Excavation3 | 529 55.9 | 499 | 359 | 439 61.6
357 |Piling works placing cone| 529 | 559 [ 499 | 539 | 359 62.7
357 |[pile cap Excavation l{ 429 | 520 55.5
357 |pile cap Excavation2| 329 { 57.9 62.1
357 |pile cap Falsework 529 | 359 | 439 56.5
357 |pile cap Placingconc|- 529 | 49.9 | 359 { 570 62.0
357 |pier & super. falsework 529 | 359 56.0
357 |pier & super. pladng conc}  49.9 499 | 359 | 57.0 61.4
NSR 8 311 Temp. works Temp works | 541 441 | 371 | 541 60.4
311 |Piling works Excavation1 | 541 57.1 | 57.1 64.1
311 |Piling works Excavation2 | 541 | 56.1 63.3
311 |Piling works Excavation 3 54.1 571 | 511 | 371 | 451 62.8
311 |Piling works placing conc| 541 571 | 511 | 851 | 37.1 63.9
311 |pile cap Excavation 1j 441 53.2 56.7
311 |pile cap Excavation2| 541 | 59.1 63.3
311 |pile cap Falsework 541 | 371 | 45.1 57.7
311 |pile cap Placingconc| 541 | 511 | 371 | 58.2 63.2
311 |pier & super. falsework 541 | 371 57.2
311 |pier & super. placingcone] 511 | 511 | 371 | 582 62.6
NSR9 255 Temp. works Temp works | 559 459 | 389 | 559 62.1
255 {Piling works Excavation1 | 559 589 | 589 65.9
255 |Piling works Excavation2 |  53.9 60.9 65.1
255 [Piling works Excavation3 | 559 58.9 | 529 | 389 | 46.9 64.5
255  |Piling works pladngcone| 559 589 | 529 | 56.9 | 389 65.7
255 |pile cap Excavatonl| 459 | 549 58.4
255 |pile cap Excavation2] 559 | 609 65,1
255 |pile cap Falsework 55.9 389 | 469 59.5
255 |pile cap Pladngcone| 559 | 529 [ 389 | 59.9 64.9
255 {pier & super. falsework 55.9 | 389 59.0
- 255  |pier & super. placing cone] 529 529 | 389 | 599 64.4
NSR 10 238 Temp. works Temp works | 56.5 465 | 39.5 | 565 62.7
238 |Piling works Excavationl | 565 | 595 | 59.5 66.4
238 |Piling works Excavation2 | 565 61.5 65.7
238 |Piling works Excavation3 | 565 59.5 | 53.5 | 395 | 475 65.1
238 [Piling works placing conc} 565 59.5 | 53.5 | 57.5 | 39.5 66,3
238 |[pile cap Excavationl} 465 55.5 59.0
238 |pilecap Excavation 2} 565 61.5 65.7
238 |pilecap Falsework 56.5 395 | 475 60.1
238 |pile cap Placing conc| 56.5 33.5 | 39.5 | 605 65.5
238 |pier & super. falsework 56.5 39.5 59.6
238  |pier & super. placing conc)  53.5 535 ) 39.5 | 60.5 65.0
NSR 11 204 Temp, works Tempworks | 5738 478 | 408 | 57.8 64.1
204  |Piling works Excavationl | 57.8 60.3 | 60.8 67.8
204 |Piling works Excavation2 | 57.8 623 67.0
204 |Piling works Excavation 3 57.8 60.8 | 548 | 40.8 | 48.8 66.4
204 |Piling works pladngcone| 578 | 608 | 548 | 588 | 40.8 67.6
. 204 |pilecap Excavation1l] 47.8 56.8 60.3
204 |pile cap Excavation 2| 57.8 628 67.0
204 [pile cap Falsework 57.8 408 | 488 61.4
204  [pile cap Pladng cone{ 57.8 548 | 408 | 618 66.9
204 |oter & super. falsework 57.8 40.8 60.9
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Construction Task -Nullah Widening works {no mitigadon)

204 |pier & super. pladngconc| 548 | 548 | 408 | 618 66.3
NSR 12 151 Temp. works  [Tempworks | 60.4 504 | 434 | 604 66.7
151  |Piling works Excavabonl | 60.4 63.4 | 634 70.4
151 |Piling works Excavation2 | 604 | 654 69.6
151 |Piling works Excavation3 | 604 | 63.4 | 574 | 434 | 514 69.0
151  |Piling works placingcone} 604 | 634 | 574 | 614 | 434 70.2
151 |pile cap Excavation 1} 504 | 594 62.9
151 tpile cap Excavation2| 60.4 | 654 69.6
151 pile cap Falsework | 60.4 | 434 | 514 64.0
151  pile cap Pladngconc| 60.4 | 574 | 434 | 644 69.5
151  jpier & super. falsework 604 | 434 63.5
151 |pier & super. placdingcone| 574 | 57.4 | 434 | 644 68.9
NSR 13 116 Temp. works Temp works 627 527 | 457 | 627 69.0
116  {Piling works Excavationl | 627 | 657 | 657 72.7
116 |Piling works Excavation2 | 627 67.7 71.9
116 |Piling works Excavation3 | 62.7 65.7 | 597 | 457 | 53.7 71.3
116 |Piling works pladngconec| 627 | 657 | 39.7 | 63.7 | 457 72,5
116 [pile cap Excavation1f 527 61.7 65.2
116 |pile cap Excavation2f 627 | 67.7 71.9
116 |pile cap Falsework 627 | 487 | 537 66.3
116 |pile cap Placngconc| 627 | 597 | 457 | 667 71.8
116 |pier & super. falsework 62.7 45.7 65.8
116 |pier & super. pladngconc| 597 | 59.7 | 457 ] 66.7 - 712
NSR 14 147 Temp. works  |Tempworks | 60.7 | 507 | 437 | 60.7 66.9
147 |Piling works Excavationl | 607 | 63.7 | 637 70.6
147 |Piling works ° Excavation2 | 607 | 657 69.8
147 |Piling works Excavation3 | 60.7 | 63.7 | 57.7 | 43.7 | 51.7 69.3
147  |Piling works pladngconc| 607 | 63.7 { 57.7 | 61.7 | 43.7 70.4
147 |pile cap Excavation1| 507 [ 59.7 63.2
147  |pile cap Excavation2| 607 | 657 69.8
147  |pile cap Falsework 60.7 | 437 | 517 64.2
147 |pile cap Placing conc|  60.7 57.7 | 43.7 | 647 69.7
147  |pier & super. falsework 607 | 437 63.7
147  |pier & super. pladngconc) 57.7 57.7 | 437 | 647 69.1
NSR 15 121 Temp. works Tempworks | 623 523 | 453 | 623 68.6
121 |Pling works Excavation1 | 623 653 | 65.3 72.3
121 _ |Piling works Excavation2 | 623 67.3 71.5
121 |Piling works Excavation3 | 623 65.3 { 593 | 45.3 [ 533 71.0
121 |Piling works placing cone| 623 653 | 593 | 633 | 453 72.1
121 [pile cap ) Excavation ]| 523 | 614 64.9
121 |pilecap Excavation2| 623 67.3 71.5
121 |pilecap Falsework 623 | 453 | 533 65.9
121 |pilecap Placingcone| 623 | 593 | 453 | 66.4 71.4
121  |pier & super. falsework 623 | 453 65.4
121  |pier & super. pladngcone;  59.3 593 [ 453 | 66.4 70.8
NSR 16 141 Temp. works  [Tempworks | 610 51.0 | 440 | 610 67.3
141 [Piling works Excavationl | 610 | 640 | 640 71.0
141 [Piling works Excavaton2 | 610 66.0 70.2
141 |Piling works Excavation 3 61.0 640 | 580 | 440 | 520 69.6
141  |Piling works placing cone| 610 640 | 58.0 | 620 | 440 70.8
141 |pile cap Excavationl| 51.0 60.0 63.5
141, |pile cap Excavation2| 610 86.0 70.2
141  |pile cap Falsework 61.0 | 440 } 520 64.6
141 jpile cap Placingcone| 610 | 580 | 440 | 650 70.1
141 |pier & super. falsework | 610 | 440 64.1
141 [pier & super. pladng conef  58.0 58.0 | 440 { 65.0 69.5
NSR17 176  |Piling works Excavationl | 59.1 621 | 621 69.1
176  |Piling works Excavation2 | 59.1 64.1 68.3
176  |Piling works Excavation3 | 591 621 { 56.1 | 421 | 50.1 67.7
176 iPiling works pladngcone| 59.1 621 | 561 | 60.1 | 421 68.9
176  |pile cap Excavation 1]  49.1 58.1 61.6
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Construction Task -Nullah Widening werks (ne mitigation)

176  |pile cap Excavation 2| 59.1 64.1 68.3
176 |pile cap Falsework 59.1 21 | 501 62.7
176 |pile cap Pladngeone| 591 | 56.1 | 41 | 63.1 68.2
176  |pier & super. falsework 591 | 421 62.2,
176 |pier & super, placingconc| 561 | 561 | 421 | 63.1 67.6
NSR 18 231 Temp. works  [Tempworks | 567 | 467 | 39.7 | 56.7 63.0
231 |Piling works Excavationl | 567 | 59.7 | 59.7 66.7
231 |Piling works Excavation2 | 567 | 6L7 65.9
231 |Piling works Excavation 3 56.7 59.7 | 53.7 | 39.7 | 47.7 65.3
231 |Piling works pladngconc] 3567 | 597 | 53.7 | 57.7 | 39.7 66.5
231  |pile cap |Excavationl| 467 | 557 59.3
231 |pile cap Excavation2] 567 | 617 65.9
231  |pile cap Falsework 567 | 397 | 477 60,3
231  jpile cap Placingcone| 567 | 537 | 39.7 | 60.7 65.8
231 {pier & super. falsework 567 | 39.7 59.8
231 |pier & super. placingcone| 537 | 537 | 39.7 | 607 65.2
NSR 19 - 253 Temp. works  |Tempworks | 559 | 459 [ 389 | 55.9 62.2
253 |Piling works Excavationl | 559 | 589 | 58.9 65.9
253 |Piling works Excavation2 | 55.9 60.9 65.1
253 |Piling works Excavation3 | 559 589 | 529 | 389 | 469 64.6
253 |Piling works pladngconc| 559 | 589 | 529 | 569 | 389 | 657
253 |pile cap Excavationl]| 459 54.9 58.5
253 |pile cap Excavation 2| 55.9 60.9 65.1
253 |pile cap Falsework 55.9 389 | 469 59.5
253 |pile cap Pladngcone| 559 52.9 [ 389 [ 399 65.0
253  |pier & super. falsework 55.9 38.9 59.0
253  |pier & super. |pladng cone} 529 529 | 389 | 39.9 64.4
NSR 20 141 " Temp. works Temp works | 610 51.0 | 440 | 610 67.3
141 [Piling works Excavationl | 610 | 640 | 640 71.0
141  |Piling works Excavation? | 610 | 660 70.2
141 |Piling works Excavation 3 610 640 | 580 | 44.0 { 520 69.6
141  |Piling works placingcone] 610 | 640 | 580 | 620 | 440 70.8
141 |pile cap Excavation1| 510 60.0 63.5
141  |pile cap Excavaton 2| 610 | &6.0 . 70.2
141 |pile cap Falsework 61.0 440 | 520 64.6
141  |pile cap Pladng conc| 610 580 { 440 | 650 70.1
141  |pier & super. falsework 610 | 440 64.1
141 |pier & super. placingconc] 580 | 580 [ 440 | 65.0 69.5
NSR 21, 176 TFemp. works Temp works 59.1 49.1 | 421 | 59.1 65.4
176  |Piling works Excavationl | 59.1 621 | 621 69.1
176 |(Piling works Excavation2 | 591 641 68.3
176 |Piling works Excavation 3 59.1 621 | 56.1 | 421 | 50.1 67.7
176 |Piling works placngconc| 591 | 621 | 561 | 601 [ 421 | 689
176  |pile cap Excavation 1j 491 58.1 61.6
176 |pile cap Excavation2 59.1 64.1 68.3
176  |pile cap Falsework 59.1 421 | 501 ‘ 62.7
176 |pile cap Placngcone| 55.1 561 | 421 { 63.1 68.2
176  |pier & super. falsework | 591 | 421 62.2
176  |pier & super. placing cone| 56.1 561 | 421 | 63.1 67.6
NSR 22 342 Temp. works Temp works | 53.3 433 | 363 | 533 59.6
342 |Piling works Excavationl | 533 563 | 563 63.3
342 |Piling works Excavation2 | 533 | 583 62.5
342 |Piling works Excavation3 | 533 | 563 [ 503 [ 363 | 443 61.9
342 |Piling works placingconc| 533 | 563 [ 503 | 543 | 363 63.1
342 ile cap Excavation 1| 43.3 52.3 55.8
342 |pile cap Excavation2| 533 583 62.5
342 |pile cap Falsework 533 | 363 | 443 56.9
342 [pile cap Pladngconc] 53.3 503 | 363 | 57.3 62.4
342 [pier & super. falsework 533 36.3 56.4
342 |pier & super. pladngeonc| 503 | 503 | 363 [ 573 61.8
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Construction Task -Fiyover construction works (ne mitigation)

Sensitive Reciever D"::’)‘“ Tasks SPL of equipment used ma:g:l‘ "
NSR1 498 |Piling works Excavatlon1| 50.1 | 53.1 § 53.1 0.0
4%8 | Piling works Exavation2j 5001 | 35.1 59.2
498 | Piling works Excavation3 | 53.1 400 § 331 { 411 56.6
498 |Piling works Bxcavationd | 501 | 401 | 331 535
498 [ Piling works placngcon | 531 | S30 | 470 ] 411 | 231 59.7
498 Jpile ap Excavation | 401 | 491 526
498  |pile cap Excavaton | 501 | 85.1 59.2
498 |pilecap Falsework | 501 | 3.1 | 411 53.6
498  |pile cap Pladngoon | 501 | 471 ] 331 | 558 0.3
498 |pier & super, falsework 531 | 3.1 86,1
458 {pier & suger, placingeon | 471 | 471 ] 331/ 558 59.9
NSR 2 451  |Piling works Bxcavation 1| 509 | 539 | 539 50.9
451 {Piling werks {Bxcavation2| 509 | 559 60.1
451 | Piling works Excavation 3 [ 53.9 409 | 339 | 419 574
451 | Piling works {Excavationd | 509 | 409 | 339 54.4
451 |Piling works placngoon | 539 | 539 | 479 | 419 | 339 6.6
451 |pile cap Excavation 40.9 49.9 53.4
451 |pile cap Excavadon | 509 | 559 60.1
451 |pillecap Falsework 509 | 39 | 419 435
451 |phe cap Placingcon | 509 | 479 { 33.9 [ 56.7 61.2
451 |pier & super. falsework 539 | 39 57.0
451 [pier & super. |placingcon | 479 | 479 | B9 | 567 £0.7
NSR3 421 |Piling works Excavation 1] 5LS 5.5 | M5 615
21 | Piling works |{Exavaton2 | 515 S 60.7
1 _|Piling works BExcavation3| 545 [ 415 | M5 | 025 58.0
421 | Piling works |Beavadond | 515 | 45 | 345 55.0
421 _|Filing works placingoon | 545 | 545 | 485 | 425 | 345 61.2
421 |pile cap [Excavation | 4L5 | 505 54.0
21 |[pile cap Excavation 515 | 545 &0.7
21 |pile cap Falsework 515 | M5 [ 425 55.1
421 [pile cap Placingcon | 515 | 485 [ 345 [ 573 61.8
421 | pier & supes. falsework 55 | M5 7.6
421  |pler & super. pladngcon | 485 | 485 | M5 | 573 61.3
NSR4 345 | Piling works Bacavadon 1| 528 [ 5658 | 558 62.7
365 | Piling works Excavadon2 | 528 | 578 61.9
365 [Piling works Sxavation3 | 558 428 | 358 | 438 59.3
365 | Piling works Excavadon4 | 528 28 | 358 562
365 | Piling werks |plagingcon | 558 | 558 [ 498 | 43.8 | 358 62.4
365 {pile cap Excavation | 428 [ 518 553
365 |pile cap Excavation §f 528 | 57.3 51.9
365 |pile cap |Falsework 528 | 338 f 438 563
365 Ipile cap Placingeon [ 528 | 498 | 353 | 585 63.0
365 |pier & super, falsework 5.3 58 58,8
35, |pier & super. pladngoon | 493 | 498 | 358 | 585 62.6
NSRS M0 _[Piling works Bwavatonl| 534 56 | 564 63.4
340 | Filing works Excavaton2 | 534 [ 584 62.6
M0 | Piling works Bxcavation 3 | 564 43.4 | 364 | d4d 59.9
340 [ Piling works Ewavatdond | 534 434 | 34 56.9
340 _ | Piling works placingcon | 564 264 | 504 [ 444 | 364 £3.0
340  |pilecap Excavaton | 434 | 524 559
340 |pile cap Excavation | 534 | 584 2.5
340 |pile cap Falsework 53.4 % | H4 57.0
340 |pile cap Placingcon | 534 504 | 6.4 | 59.1 &3.6
340 |pier & super.  |falsewrork 56.4 364 59.4
340 _|pier & super. pladngeon [ 504 S04 | 364 { 508 63.2
NSR 6 201 | Piling works Bxcavation 1| 529 | 609 | 609 67.9
201 [Piling works Bxcavadon2 | 579 | 529 67.1
201 | Piling works Bamvation 3 | 60.9 473 | 09| 489 6.4
201 | Piling works Excavationd | 579 475 | 40.9 61.4
201 [Piling works pladngeon | 609 | 609 | 549 | 489 | 409 67.6
201 |pile cap Excavation | 479 | 569 605
201 |pile cap Excavation | 579 | &9 671
201 |pilecap Falsework 579 | 409 [ 489 61.5
201 |pile cap Placlngeon [ 579 549 | 409 | 63.7 68.2
201 |pier & super. falsework 09 | 409 &0
201 |pier & super, pladngcon | 549 { 549 [ 409 | 63.7 67.7
NSR7 176 | Piling works Excavationl) 59.1 621 | 621 69,1
176 [ Piling warks Bxavaton2 | 91 | 641 6.3
176 [ Piling werks [Excavaton3] 621 | 4s.f } 421 501 65,6
176 _ | Piling works [Bxcavadon4 | 5.1 [ 401 | 221 62.6
176 | Piling works [pacingoon] 621 | e1fset|sol] 41| 683
176 |pile cap Excavaton | 491 | 541 61.6
176 |pile cap Excavation | 5.1 | sl 683
176 pile cap Falsework %1 | 421 | 501 62.7
176 |pile cap Placingcon | 9.1 | 56.1 | 421 ] 64.9 9.3
176 |pier & super, falsework s21 [ 4«1 65.1
176 jpier & super. placingcon | 561 | 56.1 | 421 | 649 68.9
NSR 3 19 [Filing works Bxcavatlon1| 618 | 548 | 648 718
129 | Piling works Excavation2 | 618 | 88 710
139 Piling works Excavatlon 3] 448 518 | .8 | 528 68.3
129t Piling works Excavation4] 618 | 513 | .8 653
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Construction Task - Flyover construction works (nio mitigation)

88 |[pier & super. |falsewark 681 | 41 ¥
85 |pier & super. pladngeon| 621 | 621 | 41| 709 74.9
NSR 16 143 |Piling works Exavation 1| 609 | 639 | 639 70.9
143 |Piling werks [Emcavaton2| 609 | 459 701
143 |Piling werks [Bscavadon 3] 639 | 09 | 439 519 674
143 |Piling works Bxavatond| 609 | 509 | 439 6.4
143 |Piling werks placingcon | 639 63.9 | 57.9 | 519 | 439 0.6
143 [pile cap Excavatdon { 509 | 599 63.4
143 |pile cap Excavadon | 609 | 659 70,1
143 |pile cap Falsework 609 | 439 | 509 &5
143 |pilecap Pladngoon | 609 | 57.9 | 43.9 | 6.7 71.1
143 |pier & super, falsework 639 | 89 5.9
143 [pier & super. placingeon | 579 | 579 | 439 | &6.7 nz
NSR 17 152 | Piling works Excavatonl| 583 | 613 [ 683 68.3
192 | Piling works Becavationi2 | 583 633 67.5
192 | Piling works |[Excavation3| &3 453 | 413 | 493 .3
192 | Piling works Excavation4d| 533 | 483 [ 413 61,8
192 [Piling works placingcon | 613 | 813 | 553 | 493 { 4L3 68,0
192 |pilecap Excavation 4.3 573 60,9
192 |pilecap Excavation 543 | 833 675
192 |pile cap Falsework 58.3 A3 | 493 61.9
192 jpilecap Placingoon | 583 | 553 | 413 | &1 63.6
192 |pier & super. falsework 6L3 | 4L3 4
192 |pler & suger. placingeon | 553 | 553 | 403 ] 64l 68.1
NSR 18 247 | Piling werks Exavatonl} 561 | 5.1 | 5.1 66.1
U7 |Piling works Excavation2 [ 56.1 5L1 65.3
247 | Piling wexks Excavation3| 5932 | 461 [ 31| 471 52.7
247 | Piling works Excavationd | 561 [ &6l [ 391 5%.5
247 |Piling works Iplacdngcon | 52 | 5.1 | 531 ] 471 | 391 65.8
247 |pile cap Excavation | 46.1 | 552 58.7
247 |pile cap Excavation 55.1 6L1 £5.3
247 |pile cap Falsework 861 | 3.1 | 471 59.7
247 |pile cap Placdingcon| 561 | 531 | 3.1{ 86L9 664
247 _ | pier & super. fal k 592 | 331 62.2
247 _|piet & super. jpladngcon [ 531 | 531 [ 39.1} 6L% 66.0
NSR19 252 | Piling works Ewavationl| 550 [ 580 [ 580 65.0
%2 | Piing works [Excavation2 | 550 | 600 61,2
282 vﬁlmmhﬂ*u BExcavation 3] 53.0 45.0 | 380 | 460 61.5
282 | Piling weorks Bxcavatond | 550 450 | 380 585
282 |Piling works [pacingcon] sen | 580 | 520 60| 3a0] &7
282 |pile cap Excavatdon | 450 | 540 575
222 |pile cap Excavation | 550 | 6.0 612
282 [pile cap |Falsewaork 550 | 380 | 460 58.6
282 |pile cap Pladngceon | 550 | 520 | 380 | 608 65.2
282 | pier & super. falsework 580 | 380 61.0
282 |pler & super. pldngeon | 520 | 520 | 380 ] 408 1.3
NSR 20 24 |Piling works Excavation 1] 570 0.0 | 600 67.0
24 |Piling works Jexavation2} s7.0 | 620 662
24 [Piling works {Excavation3| 600 | 420 | 40.0 [ 430 63.5
224 | Piling works Excavationd [ 570 | 470 [ 400 0.5
224 | Piling works placingcon | 600 | 600 { 540 480 | 500 65.7
24 |pilecap Excavation | 470 | 560 59.5
224 |pile cap Excavation | 57.0 | 620 662
24 |pile cap Falsework 520 { 400 | 480 60.6
24 |pile cap Placingcon | 570 540 | 400§ 6238 57.2
24 _|pler & super. falsework 0.0 | 400 63.0
224 |pier & super. [ptacingeon | 340 | 540 | 400 c28 66.5
INSR 21 247__ | Piling works Exavaton 1] 561 | 5.1 [ 59.1 56.1
247 | Piling works Bxcavation2 | 56,1 511 553
247 | Piling works Bxavation3 | 592 41 | W1 471 62.7
247 | Piling works Excavationd | 56.1 461 | 39.1 59.6
247 |Piling works placdngeon | 552 | .1 | 531 | 471 | 9.1 65.3
247 |pile cap Excavation | 461 552 58.7
247 |pile cap Excavation { 561 [ 6L1 63.3
47 |pile cap Falsework 55.1 %.1 | 471 59.7
247 lpile cap Pladngeon | 6.1 531 | 39.1 ] 619 664
247 Ipier & super, falsework %2 | 391 622
247  |pier & super, pladngcon | 53,1 531 | 9.1 6L9 66.0
NSR22 425 | Piling works Baavation 1| 514 544 | 544 614
425 |Piling works Emcavation2 | 514 | 564 .6
425 [ Piling works Excavation3 | 544 4L4 | M4 | £24 57.9
425 | Piling works Bxcavadend | S14 414 | M4 54.9
{425 | Piting works placingcon | 544 | 564 | 484 | 424 | 344 61.1
25 [pile cap Excavation | 4L4 | 504 54.0
125 |pile cap Excavation | 514 | 5.4 80.6
125  |pile cap jFalsework 5L4 344 | 24 55.0
425 {pile cap Placingcon | 5td4 | 484 | Hd | 572 §1.7
425 |pler & super, |falsework PYHE™ 57.5
15 |pier & supar, iplacingcon | 484 | 484 | M4 | 572 61,2
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Carriageway Construction (no mitigation)

?{Zﬁi‘: Dl?rti;lce Tasks SPL of equipment used Totaliégl. at
NSR1 257 |Excavation 1 45.8 54.8 58.3
257  [Excavation 2 60.8 55.8 65.0
257  |Backfilling 55.8 48.8 59.6
257 |Placing conc| 52.8 59.8 | 38.8 63.6
NSR 2 207 |Excavation1 47.7 56.7 60.2
207 {Excavaton2 62.7 57.7 66.9
207  |Backfilling 57.7 50.7 61.5
207 |Placing conc| 547 617 | 40.7 65.5
NSR 3 178 |Excavation1 49.0 58.0 61.5
178  {Excavation 2 64.0 59.0 68.2
178  |Backfilling 59.0 52.0 62.8
178 |Placing conc] 56.0 63.0 | 42.0 66.8
NSR 4 120  |Excavation 1 52.4 61.4 64.9
120 [Excavation 2 67.4 62.4 71.6
120 [Backfilling 62.4 55.4 66.2
120 |Placing conc| 59.4 66.4 | 454 70.2
NSRS 102 |Excavation1 53.8 62.8 66.4
102  |[Excavation 2 68.8 63.8 73.0
102 . |Backfilling 63.8 56.8 67.6
102 [Placing conc| 60.8 67.8 | 46.8 71.7
NSR 6 65  |Excavation 1 57.7 66.8 70.3
65 Excavation 2 72.7 67.7 o ;
65 |Backfilling 67.7 | 607 71.5
65 |Placingconc| 647 | 718 | 507 [+% 75.6.7
NSR7 21  |Excavationl 67.6 76.6
21 Excavation 2 82.6 77.6
21  (Backfilling 77.6 706
21  |Placing conc| 74.6 816 | 60.6
NSR 8 20  |Excavation 1 68.0 77.0
20  |Excavation2 83.0 78.0
20  [Backfilling 78.0 71.0
20 (Placing conc| 75.0 82.0 | 61.0
NSR9 20  |Excavation 1 68.0 77.0
20 |Excavation2 83.0 78.0
20  [Backfilling 78.0 710
20 |Placingconc| 75.0 820 | 610
NSR10 63 |Excavation1 58.0 67.0
63  [Excavation 2 73.0 68.0
63  |Backfilling 68.0 61.0
63  |Placing conc| 65.0 72.0 | 51.0
NSR11 38  |Excavationl 62.4 71.4
38 Excavation 2 77.4 72.4
38  |Backfilling 72.4 65.4
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Carriageway Construction (no mitigation)

38 |Placing conc| 69.4 76.4
NSR12 29  [Excavationl 64.8 73.8
29 Excavation 2 79.8 74.8
29  |Backfilling 74.8 67.8
29 |Placingconc| 718 78.8
NSR 13 13 |Excavation 1 71.7 80.7
13 Excavation 2 86.7 817
13 |Backfilling 81.7 74.7
13 |Placingconc| 787 85.7
NSR14 61  |Excavationl 58.3 67.3
- 61 Excavation 2 73.3 68.3
61 [Backfilling 68.3 61.3

61 |Placing conc| 653 723 | 513
NSR 15 60 |Excavation 1 584 67.4
60 Excavation 2 734 68.4
60  [Backfilling 68.4 61.4

60 |Placingconc| 654 | 724 | 514 |

NSR 16 114 |Excavation 1 52.9 61.9
114 |Excavation2 67.9 62.9
114  |Backfilling 62.9 55.9

114 - [Placing conc| 59.9 66.9 | 459
NSR 17 163 |Excavation 1 49.8 58.8
163 |Excavation2 64.8 59.8
163  |Backfilling 59.8 52.8

163 |Placing conc} 56.8 638 | 4.8
NSR 18 218 |Excavationl 47.2 56.2
218 |Excavation 2 62.2 572
218 [Backfilling 57.2 50.2

218 |Placing concf 542 61.2 | 40.2
NSR 19 252 |Excavationl | 46,0 55.0
252  |Excavation 2 61.0 56.0
252 |Backfilling 56.0 49.0

252 |Placing conc] 53.0 60.0 | 39.0
NSR 20 92  |Excavation1 54.7 63.7
92 Excavation 2 69.7 64.7
92  |Backfilling 64.7 57.7

‘ 92 |Placing conc] 61.7 687 | 47.7
NSR 21 135 |Excavationl | 514 60.4
135 |Excavation 2 66.4 61.4
135  |Backfilling 61.4 54.4

135 |Placing conc| 58.4 654 | 44.4
NSR 22 290 |Excavation 1 44.3 53.8
290 |Excavation 2 59.8 54.8
290 - |Backfilling 54.8 47.8

290 |Placing conc] 51.8 588 | 37.8




Construction Task - General Road Widening (mitigated - BS 5228 PME and screening where

applicable) - lower level

NSR 7 21  |Excavationl 60.6 66.6 . 70.5.

21  [Excavation2 71.6 78.6 o N

21 |Backfilling 71.6 73.6

21 |Placingcond 746 67.6 | 50.6
NSR 8 20  |Excavation1 61.0 67.0

20  |Excavation 2 72.0 79.0

20 [Backfilling | 720 | 740

20 |Placingconc| 75.0 68.0 | 51.0

[NSR9 . 20  |Excavationl 61.0 67.0

20  |Excavation2 72.0 79.0

20 |Backfilling 72.0 74.0

20 [Placingconc| 75.0 680 | 51.0
NSR10 63  |Excavationl 51.0 57.0
school 63 |Excavation2 | = 62.0 69.0

63 |Backfilling 62.0 64.0

63 {Placingcond,  65.0 580 | 41.0
NSR11 38 |Excavationl 55.4 614

38 |Excavation2 66.4 73.4

38 |Backfilling 66.4 68.4

38 |Placingconc| 69.4 624 | 45.4
NSR 12 29  |Excavation 1 57.8 63.8

29  |Excavation2 £68.3 75.8

29 |Badkfilling 68.8 70.8

29 |Placingconc| 71.8 648 | 47.8
NSR 13 13  |Excavation1 64.7 70.7

13 |Excavation2 75.7 82.7

13 [Backfilling 757 | 77.7

13 |Placingconc| 787 717 | 547
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Construction Task - Utility Diversion {mitigated) - lower level

NSR 7 108 |Excavationl 41.3 52.3

108 [Excavation2 36.3 543 | 60.3

108 |Diversion 60.3 36.3

108 |Backfilling 54.3 56.3

108 [Pladngconc] 60.3 56.3 | 36.3
NSR 8 62 |Excavationl 46.2 57.2

62  |Excavation2 412 59.2 | 65.2

62  |Diversion 65.2 412

62 |Backfilling 59.2 61.2

62 |Placingconc| 652 612 | 41.2
NSR9 20 [Excavationl | 56.0 67.0

20  [Excavation2 | 51.0 69.0 | 75.0

20  {Diversion 75.0 51.0

20 [Backfilling 69.0 - | 710

20 |Placing conc 75.0 71.0 | 51.0
NSR10 63 - |Excavationl | 46.0 57.0

63 |Excavation2 | 41.0 ] 59.0 | 65.0 |

63 |Diversion 65.0 41.0

63 [Backfilling 59.0 61.0

63 |Placingconc| 65.0 61.0 | 41.0 |
NSR11 38 |Excavationl 50.4 61.4 ;

38 Excavation2 45.4 634 | 694

38 |Diversion 69.4 45.4

38 |Backfilling 63.4 65.4

38 |Placingconc| 694 654 | 45.4
NSR 12 29  |{Excavationl 52.8 63.8

29  |Excavation2 47.8 65.8 | 71.8

29  |Diversion 71.8 47.8

29 |Backfilling { 658 | 67.8

29  |Placing conc| 71.8 67.8 | 47.8
NSR 13 27  |Excavationl 53.4 64.4

27  |Excavation2 484 664 | 72.4

27  |Diversion 72.4 48.4

27  {Backfilling 66.4 68.4 ;

27 |Pladngconc] 724 | 684 | 484 |76
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Censtruction Task -Flyover construction works (mitigated)-lower level

A B C D E F G| H I
128 NSR7 176  |Piling works Excavationl | 39.1 601 | 601
129 176  |Piling works Excavation2 | 30.1 57.1
130 176 |Piling works Excavation 3 56.1 371 | 321 | 311
131 176 |Piling works Excavation4 | 59.1 371 | 321
132 176  |Piling works placingcond  59.1 601 | 561 | 311 | 321 |
133 176 |pile cap Excavationl] 37.1 481
134 176  [pile cap Excavationd 501 57.1
135 176  |pile cap Falsework 56.1 321 | 311
136 176 |pilecap Placing cond  56.1 561 | 321 | 539
137 176  |pier & super. falsework 59.1 321
138 176  |pier & super. placingcond 53.1 561 | 321 | 539
139 NSR 8 129 |Piling works Excavation 1 618 628 | 628
140 129 |Piling works Excavation2 | 528 5%.8
141 129  |Piling works Excavation3 | 588 39.8 | 348 | 338
142 129  |Piling works Excavation 4 618 39.8 | 348
143 129  |Piling works placing cond 618 628 | 588 | 33.8
144 129 |pile cap Excavaton 1 '39.8 50.8
145 129 |pile cap Excavation3 528 59.8
146/ 129  pile cap Falsework 58.8 348 | 338
147 129 (pile cap Placing conq 588 588 | 348 | 566
148 129 |pier & super. falsework 618 | 348
149 - ’ 129 |pier & super. placingcond 3558 58.8 | 348 | 56,6
150 NSR ¢ "~ 73 |Piling works Excavation 1 66.7 67.7 | 67.7
151 73  |Piling works Excavation2 | 57.7 647
152 73 |Piling works Excavation3 | 63.7 447 | 397 | 387
153 73 |Piling works Excavationd | 66.7 447 | 397
154 73 |Piling works placingcond 667 | 677 | 63.7 | 387 | 397
155 73 Ipilecap Excavation] 447 55.7
156 73 |pile cap Excavationd 57.7 64.7
157 73 |pile cap Falsework 63.7 39.7 | 387
158 73 |pilecap Placingcond 63.7 | 637 | 397 | 615
159 73 Ipier & super. falsework 66.7 39.7
160 73 |pier & super. placing cond  60.7 63.7 | 39.7 | 618
161 NSR 10 87  |Piling works Excavationl | 652 66.2 | 66.2
162 school 87  |Piling works Excavation2 | 56.2 63.2
163 : 87 Piling works Excavation 3 622 432 | 382 | 37.2
164 87  |Piling works Excavation4 | 652 | 432 | 382
165 87 |Piling works placing cond 65.2 662 | 622 | 37.2 | 382
166 87 |pilecap ' Excavation] 43.2 54.2
167 37 |pilecap Excavationd 562 63.2
168 87 |pilecap Falsework 622 | 382 | 372
169 87 |pilecap Placingcond 622 622 | 382 | 60.0
170 87  |pier & super. falsework 652 | 382
171 87  Ipier & super. placing cond  59.2 622 | 38.2 | 600
172 NSR 11 28  |Piling works Excavationl | 75.1 76.1 | 76.1 #
173 28 |Piling works Excavation2 | 66.1 731 #
174 28 |Piling works Excavation3 | 721 531 | 481 | 47.1 #
175 28 |Piling works Excavation4 | 75.1 531 | 481 #
176 23  [Piling works placing cong  75.1 761 | 721 ) 471 #
177 28 |pilecap Excavation] 53.1 64.1
178 28 |pile cap Excavationd 661 | 731 #
179 28 |pilecap Falsework 721 481 | 471 #
180 28 |pilecap Placing conq 721 721 | 481 | 698 #
181 28 |pier & super, falsework 75.1 48.1 '8 #
182 . 28 |pier & super. placing cond  69.1 721 | 481 | 69.8 i
183 NSR 12 24 |Pling works Excavationl | 76.4 774 | 774 -B4.F . |#
184 24 [Piling works Excavation2 | 67.4 74.4 STEX L (#
185 24 Piling works Excavation 3 73.4 544 | 494 | 484 765 | [#
186 24  |Piling works Excavationd | 76.4 544 | 494 794 : (#
187 24 |Piling works pladngcond 764 774 | 734 | 484 | 494 | 838 " |#
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Construction Task -Flyover construction works (mitigated)-lower level

A B C D E F G | H K

188 24 |pilecap Excavation] 544 65.4

189 24 (pilecap Excavationd 674 | 744

190 24 |pilecap Faisework 73.4 494 | 48.4

191 24 |pilecap Placing conq 734 734 | 494 | 712
192 24  |pier & super. falsework 76.4 | 494

193 24 (pler & super. placingcong 704 | 734 | 49.4 } 712
194 NSR 13 35 |Piling works Excavationl | 731 741 | 741

195 35  |Piling works Excavation2 | 641 71.1

196 35 |Piling works Excavation3 | 70.1 511 | 461 | 451
197 35 |Piling works Excavation4 | 73.1 511 | 46.1

198 35 |Piling works placingcond  73.1 741 | 701 | 451
199 35 |pile‘cap Excavation] 511 621

200 35 |pilecap Excavationd 641 711

201 35 |pile cap Falsework 70.1 46,1 | 45.1

202 35 |pilecap Placing cond  70.1 701 | 461 | 67.9
203 35  |pier & super. falsework 73.1 46.1

204 35 |pier & super. placingcong  67.1 70.1 | 46.1 | 67.9




Carriageway construction

(mitigated with silenced equipment and screening where applicable))- lower level

NSR7 21  |Excavationl | 55.6 66.6
21 Excavation 2 75.6 68.6
21  |Backfilling 68.6 70.6

21 |Placingconc| 746 | 706 50.6
NSR 8 20  {Excavationl 56.0 67.0
20 Excavation 2 76.0 69.0
20  |Backfilling 69.0 71.0

20 JPlacing conc| 75.0 71.0 51.0
NSRS 20 |Excavationl 56.0 67.0
20  |Excavation2 76.0 69.0
20 |Backfilling | 69.0 [ 710

20 (Placingconc ' 750 .| 710 51.0
NSR10 63  |Excavationl 46.0 57.0
school 63 |Excavation2 | 66.0 59.0
63 |Backfilling | 59.0 | 610

63 |Placingconc| 650 | 61.0 41.0
NSR11 38 |Excavationl 50.4 61.4
38  |Excavation 2 704 63.4
38 |Backfilling 63.4 65.4

38 |Pladngcong 694 65.4 45.4
NSR12 29  [Excavationl [ 52.8 63.8
29 Excavation 2 72.8 65.8
29 |Backfilling 65.8 67.8

29 |Placingconc| 71.8 67.8 47.8
NSR 13 13 |Excavationl 59.7 70.7
13 [Excavation 2 79.7 72.7
13 (Backfilling 72.7 747

13 |Placingcong| 787 747 54.7
NSR14 61 |Excavationl 46.3 57.3
‘ 61  |Excavation2 66.3 59.3
61  |Backfilling 59.3 61.3

61 |Pladngconc| 65.3 61.3 41.3
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Construction Task - General Road Widening (mitigated - BS 5228 PME and screening where

applicable) - mid-level

NSR 7 45  |Excavation 1 53.9 63.0 66.5

45  |Excavation2 64.9 71.9 '

45 [Backiilling 64.9 66.9

45 [Placingconc| 67.9 60.9 | 43.9
NSR 8 45  |Excavationl 53.9 63.0

45  {Excavation2 64.9 719

45 |Backfilling 64.9 66.9

45 |Placingconc| 67.9 60.9 | 43.9
NSR9 44  |Excavationl 54.1 632

44  |Excavation 2 65.1 72.1

44  |Backfilling 65.1 67.1

44 |Placingconc 681 6L.1 | 441
NSR11 55 |Excavationl 522 61.2

55 Excavation 2 63.2 702

55 JBackfilling 63.2 65.2

55 |Placingconc  66.2 59.2 | 422
NSR 12 49  |Excavationl 53.2 62.2

49 Excavation 2 64.2 712

49 [Backfilling 642 | 662

49  |Placingconc 67.2 602 | 432
NSR 13 42  JExcavation 1 54.5 63.6

42 |Excavation2 65.5 72.5

42 |Backfilling 65.5 67.5

42 |Placingconc| 68,5 615 | 445
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Construction Task - Utlity Diversion (mitigated) - (40m) mid level

NSR7 115 |Excavationl 40.8 51.8
115 |Excavation 2 35.8 53.8 | 59.8
115 |Diversion 59.8 35.8
115 |Backfilling 53.8 55.8
115 |Placingcongl 59.8 55.8 | 35.8
NSR 8 74  |Excavationl 44.6 55.6
74  |Excavation2 39.6 57.6 | 63.6
74  |Diversion 63.6 39.6
74  |Backfilling 57.6 | 59.6
74 |Placingconc| 636 | 59.6 | 39.6 |
NSRS 44  |Excavationl | 49.1 60.1 :
44  {Excavation 2 441 62.1 | 68.1 |
44  |Diversion 68.1 44.1 '
44 |Backfilling 62.1 64.1
44 |Placingconq 68.1 | 641 | 441
NSR11 55 |Excavationl 47.2 58.2
55 Excavation 2 42.2 60.2 | 66.2
55  |Diversion 66.2 422
55 |[Backfilling | 602 [ 622 .‘
55 |Placingconc 662 | 622 | 422 |
NSR 12 49  |Excavationl 48.2, 59.2
49  |Excavation 2 43.2 612 | 67.2
49  |Diversion 672 432
49  |Backfilling 61.2 63.2
49  |Placingconc| 67.2 632 | 432
NSR 13 48  |Excavation 1 484 59.4
48  |Excavation 2 43.4 614 | 674
48  |Diversion 67.4 434
48  |Backfilling 614 | 63.4
48  |Placing conc| 67.4 634 | 434 |
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Construction Task -Flyover construction works (mitigated)-(40m} mid-level

Sensitive Reciever Du'(,:;-l:e Tasks SPL of equipment used Totaiif :g[. at
NSR 9 83  |Piling works Excavationl | 65.6 66.6 | 66.6 R -

83 |Piling works Excavation2 | 56.6 63.6
83 |Piling works Excavation3 | 65.6 436 | 386 | 376
83 Piling works Excavation 4 65.6 43.6 | 38.6
83 |Piling works placing cond| 5.6 66.6 | 62.6 | 37.6 |38.6
83 |pilecap Excavatdon 1j 43.6 54.6
83 |pile cap Excavation 2| 56.6 63.6
83 |pile cap Falsework 626 | 386 | 376
83 |pilecap Placingcond 626 | 626 | 38.6 | 604
83 |pier & super. falsework 65.6 38.6
83 |pier & super, placing cond  59.6 62.6 | 38.6 | 604

NSR 11 48  |Piling works Excavationl | 70.4 714 | 714
48  |Piling works Excavation2 | 614 68.4
48  |Piling works Excavation3 | 70.4 48.4 | 434 | 424
48  [Piling works Excavation4 | 704 48.4 | 434
48  |Piling works placingcone] 704 | 714 | 674 | 424 [434
48 |pile cap Excavation 1| 484 59.4
48 |pilecap Excavation 2} 614 68.4
48 |piletcap Falsework 674 | 434 | 424
48 |pile cap Placing cone] 674 674 | 434 | 65.1
48  |pier & super. falsework 704 | 434
48  |pier & super. placing cong|  64.4 674 | 434 | 65.1

NSR 12 46  |Piling works Excavationl | 707 7.7 | 717
46  |Piling works Excavation2 | 617 63.7
46  |Piling works Excavation3 | 708 48.7 | 43.7 | 427
46 |Piling works Excavation4 | 707 48.7 | 43.7
46  |Piling works placing congl  70.8 717 | 67.7 | 42.7 |43.7
46 |pilecap Excavation 1{ 487 | 59.8
46 |pile cap Excavation 2] 617 687 |
46 (pilecap Falsework 67.7 437 | 427
46 |pile cap Pladngcond 677 | 67.7 | 437 | 655
46 |Ipier & super, falsework 70.8 43.7
46  |pier & super. plading conq 64.7 67.7 | 43.7 | 655

NSR 13 53 |Piling works Excavationl | 695 705 | 70.5
53 |Piling works Excavation2 | 60.5 67.5
53 Piling works Excavation 3 £9.5 475 | 425 | 413
53 |Piling works Excavationd | 695 | 475 | 425
53 |Piling works | placing cong|  69.5 705 | 665 | 415 (425
53 |pile cap Excavation 1| 475 58.5
53 |pile cap Excavadon 2] 605 67.5
53 |pile cap Falsework 66.5 425 | 413
53 |pile cap Placing cond| 66,5 66.5 | 425 | 64.3
53  |pier & super. falsework 69.5 42.5
53  |pier & super. plading cond  63.5 665 | 425 | 643
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Carriageway construction
(mitigated with silenced equipment and screening where applicable}}- mid-level

f&t?;:?: DISE:E;ICE Tasks SPL of equipment used TOta;TgEL at
NSR 7 45  |Excavationl | 489 59.9 633
45 [Excavation2 | 689 61.9 e TRT
45 |Backfilling | 619 | 63.9 L
45 |Placingcong 67.9 63.9 43.9
NSR 8 45  |Excavationl | 48.9 59.9:
45  |Excavation 2 63.9 61.9,
45  |Backfilling 61.9 63.9
45 |Placingconcf 67.9 63.9° 43.9
NSR9 44  |Excavationl 49.1 60.1
44  |Excavation2 69.1 62.1
44  |Backfilling 62.1 64.1
44  |Placing conc| 68.1 64.1 44.1
NSR11 55 |Excavationl | 47.2 58.2 '
55  |Excavation2 67.2 60.2
55 [Backfilling 60.2 62.2
55 |Placingcond 662 | 622 42.2
NSR12 49  |Excavationl | 482 59.2
. 49  JExcavation 2 68.2 61.2
49  |Backfilling 61.2 63.2.
49  |Placing conc| 67.2 63.2 43.2
NSR 13 42 |Excavationl | 49.5 60.5
42 |Excavation 2 69.5 62.5
42 [Badkfilling 62.5 64.5
42  |Placingcongy 685 | 64.5 44.5
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