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CES (Asia) Ltd is committed to provide to our clients the most 
responsive and profe臼ional environmental consulting services 
inAsia. 

It is the Company's objective to provide services which meet the 
required speci且ca世on and are produced on 吐me in a cost­
effective manner. 

In pursuit of these objectives, the Directors have irnplemented 
Quality Systems which have achieved Third Party Cer世宜ca世on
to BS EN ISO 9001:1994 Standard. All employees of the 
Company have a responsib也ty for quality. 
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The quality procedures are under con世nual review by Senior 
Management to ensure that the changing needs of the 
Company's Clients are met. 
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Agreement No. CE 29196, ElA and TlA Studies 
FIyover at Tai Chung Kiu Road/Siu Lek Yuen Road 

1 INIRODUCτlON 

Final Report 
Environmental Impact Assessment 

1.1 Requirement for the Flyover 

The Hong Kong Highways Dep訂出ent 仰ajor Works) HyD commissioned CES (Asia) Ltd to c缸ry
out an Environmen個1 Impact Ass臨ment (ElA) and a Tra配Impact Assessment for the cons加ction
of a new f1yover at the junction of Tai Chung Kiu Road and Siu Lek Yuen Road in Sha Tin. 

Tai Chung Kiu Road is a m句ortra血c link between Sha Tin and Ma On Shan. It carries tra伍c from 
the Ma On Shan area to the Uon Rock TunnellShing Mun Tunnel and other major tra益c 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 甘a值已 it is antidpated that the 
existing junction of Tai Chung Kiu Road and Siu Lek Yuen Road will be operating over capad句， at 
appro組mately 20% and 28% in the AM peak and PM peak respectively in the year 2001. 

証lecon蛇口C世onofa血gle 2-1ane f1yover across the junc世on wasiden世ed in the Ma On Shan Area 
7丸 86B and 90B Potential Development Tra飽c Impact Study in June 1995 as a means to improve the 
Junc世on capadty to cater for the growth in 甘a益c. The likely commiss丘oning date of the proposed 
roadwork will be by late 2001. 

1.2 Site Location 

世le f1yover will be located across the junction of Tai Chung Kiu Road and Siu Lek Yuen Road. The 
generallocation is shown in Figure 1.1. The Study Area includes the e通緝ng urban development 
alon~de a por世on of the Shing Mun River and Siu Lek Yuen N叫I址1 concentrated at the junc世on
ofT缸 Chung I<立uRoad如d Siu Lek Yuen Road 

Extent ofWorks 1.3 

在lepropωed f1yover comprises a 260m long section of elevated carriageway in the cen世e lane ofTai 
Chung Kiu Road. The deck of the f1yover structure will be at a ma泊mum height of around 9.5m above 
thee站出g road level at the centre of 出e junction. 哎le construction project will involve pro討sion
of: 

• a single 2-lane f1yover of about 260m in len阱 along Tai Chung Kiu Road over the junction 
with Siu Lek Yuen Road; 

• loca1 road widening on both sides of T函 ChungKiu Road near the junction to accommodate 
the f1yover; 

widening of a portion of也ee泊S自19n叫lah brid候，• 
modi且cation to road junction layout and improvement to the signa1 con甘01 arrangement; 

noise mitigation measures, including noise barriers along the southem edge of the f1yover 
facing Sha Tin City One Estate, the extent and scope of which is 剖bject to review; and 

ancillary drainage works. 

The works layout is shown in Figure 1.2 . 

• 
• 

• 

CES (Asia) Ltd 
F:\DATA\PROJECfS\Bl帥、REPORTS四INAL\VOL刀ME1田INA口 EIA 1 



Agreement No. CE 29月6， EIA and TIA Studies 
FIyover at Tai Chun耳間u Road/Siu Lek Yuen Road 

Fina1 Report 
Environmenta1 Impact Assessment 

1.4 Requirements of ElA 

This EIA examines impacts arisin阱。m the development changes, pa出叫arly with regards to: 

• Tra益c noise im pact; 

• Vi到a1 and landscape impacts; 

• Construction dust impact; 

• Construction noise impact; and 

• Environmenta1 monitoring and audit req叫rements.

1.5 Existing Environmental Conditions 

Both Tai Chung Kiu Road and Siu Lek Yuen Road are busy highways. For the purpose of this study, 
for compara世ve and environmenta1 monitoring and audit manua1 purposes, it was considered 
nece岱紅Y to establish the e站出g background noise environment, and more specifica1ly to quan咱F
the e站出gtra血c noise levels affecting the sensitive receivers 

The baseline condi世.onwas established at each Noise Sensitive Receiver (NSR), shown on Figure 3.1 
by carrying out prediction modelling of tra益cn.o臨 lev品" based on 1997 tra血c flows. The predicted 
re訊.ùts indicated that most NSRs at ci可 One Estate, Belair Garden and Ravana Garden faαngTai 
臼.ungKiu Road的 current1y exposed t.o noise levels .of 70dB(A) .or hi扯\er， which exceed the Hong 
Kong Planning Standards and Guidelines 們KPSG). 立\e worst loca且on affected is on the first 且oor
of Block 6 of Sha T泊 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 loca且on of these monitoring sta世ons
relative to the flyover is shown in Figure 3.2. 官\e re訊.ùts .of the modelled data show a reasonable 
correlation with the monitored data. Overa1l the measured noise levels indicated 也atthe HKPSG 
criteria for 住過c noise of 70dB(A) 缸e exceeded at ci可 One Estate, with a maximum of 79.7 個(A).

The monitored data fa1l within the predicted range for each bl.ock in most cases. There seems t.o be 
an over es世mate at Belair Garden, but as this is not sign泊cant1y affected by the 且yover project, this 
is not a concern. At Ravana Garden there is a1so an over es出油脂，也is is likely to be due to 
!imitati.ons in the CR甘"methodologywhen dea1ing with c.omplex geometry. The 1997 甘a血c n01se 
modelling data can be found in Appendix B. Baseline monitoring results are presented in a separate 
report 

CES(A日a) Ltd 
P:\DATA\PROJECfS\Bl帥、REPORTS\FINAL\VOLUME1\PINAL3區A 2 
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2 LEGISLAτ1VE CONτROL AND GUIDELINES 

Detai1s of the legislative framework rela也19 to this study can be found in Appendix A 

CES (Asia) Ltd 
P:\DATAI巴'ROJE叮趴.，帥、REPO盯S四lNAL\VOLUM自由NA口 EIA 5 
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3 SENSIττVE RECEIVERS 

3.1 Operational Phase Traffic Noise 

One hundred and thir句r-four noise sensitive receivers 肘SRs) were selected for tra且c noise 
asse路ment duringthe operational phase. Their locations are shown in Figure 3.1. These represented 
res丘den世al flats and two schools, the Baptist Lui Ming Choi Primary School (2 Tak Wing Street, Ci句r
One, Sha Tin) and the Leung Kui Kau Lutheran Prim缸y 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 缸st floor (i.e. no modelling of ground floor level flats). For the schools, calculations were 
undertaken at all floors. 

3.2 Cons甘uction Phase 

3.2.1 Noise Sensitive Receivers 

Twenty two representative sensitive receivers were selected for construc世on noise assessment. These 
also represented residen區al flats and the two schools (Bap世st Lui Ming Choi Primary School and 
Leung Kui Kau Lutheran Primary School) in 出e vicinity of the proposed flyover. In addition, 
scenarios were modelled for three different heights (ground level，的m and 80m above ground level) 
at those high rise sensitive receivers directly overloo姐ng the construc世on works. The loca世ons of 
cons仕uction phase NSRs for the scheme are indicated in Figure 3.2 

3.2.2 A扛 Sensitive Receivers 

Nine representative air sensitive receivers (ASRs) were selected for the air quali句r 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 

A1 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 

A6 Block 4, City One, Sha Tin 

A7 Block 3, ci句r One, Sha Tin 

A8 Siu Lek Yuen Road Playground 

」一一一
A9 F10a些g Restaurant Garden 

CES (Asia) Ltd 
P:\DATA\PROJECf趴B180、REPORIS\FINAL、，VOLUMEl \PINAL3.ElA 6 
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4 CONS1RUC官ON NOISE IMPACTS 

4.1 Assessment Methodology 

τheme血。dologyou也ned in the Technical Memorandum on Noise from Co間伽ction ~物rks other than 
Percussive Piling was used for the assessment of construction noise. Notional noise sources were 
a品umed in accordance with the Technical Þ.伽norandum， except in those cases where the actual noise 
source was known, such as pier construc區on. All items of powered mech紅白al equipment (PM昀
were assumed to be located at these notional, or actual, source positions. 

Twoscen組os were modelled for each NSR: 泊 'unmitigated' scenario asSUII血g sound power levels 
(SWLs) provided in the Technical Memorandum, and a 'mitigated' scen缸10 exploiting the use of 
quieter plant and acoustic sαeeningwhere this was considered practical. For the 'mi世gated' scen血。
仙也er modelling was carried out to甜甜 theno世 levels at higher po峙。f residenti訕lockswhich
overlook the f1yover. 

The purpose of this approach was to determine the nature of any bene且ts derived through the 
app1ication of mitiga世on， and the extent of any outstanding residual 出pacts. To this end, SWLs of 
PME were taken from both Table 3 of the Techn叩lÞ.必morandum and altema世間 'q凶eter plant' SWLs 
in BS 5228: Part 1: 1984岫ise Omtrolon α間的ι伽n and Open Sites for the unmitigated and mitigated 
scenarios respectively. Als口" in accordance with the Technical fv必morandum， an attenuation of 
10dB(A) was app1ied where acoustic screens were assumed in 也e 'mitigated' scen紅10. A posi世ve
correc世on of 3 dB(A) was made to all calculated resu1ts to allow for facade effect. Any perωssive 
piling required for the construction works has been exc1uded from the following assessment, since 位世s
activity is subject 切 statutory con虹口1 under the Noise Control Ordinance. 

Oetails of altemati時 'q叫eter' PME and the potential for practical acous區c screening that were used 
for the 'mitigated' scen甜o are presented in Table 4.1. Types and numbers of PME used for each 
construc世on task, inc1uding Technical Memorandum SWLs，缸e presented in Tables 4.2 - 4.11. 

Table 4.1 Details of Altemative 'Quieter' Powered Mechanical Equipment and Potential 
for Practical Acoustic Screening 

論拇嗎誰注還目R晶ME晶P晶REOEfLtewydedqe告tγ毛1主7頁喜?給訊 ?持itk何仰tfi伊acdrFFeZ祉R2EH;;三p三g是這主 之:.;~;電i~'f，BS5228:.P缸t'.k1984詳述這~lf!1

SWL;'dB(A)i古部將Re儲量née嗎?按

Generator Yes * 
Air compressor, air f10w < 10m Yes 100 Table 10, ltem 28 

Breaker, hand held Yes * 
Dumptruck No 110 Table 12, Item 31 

IIConαete lorry mixer No 訓學

Poker, vibratory, hand held No 102 Table 9, Item 20 

Crane, mobile No 109 Table 9, Item 18 

11 Excavator No 103 Table 11, ltem 15 

Compactor, vibratory No 測，

Bored piling No 113 Table 8, Item 35 

Waterpump Yes 94 Table 10, Item 68 
Conαetepump Yes 106 Table 9, Item 22 

學 SWL 午loted in B55228 equal to or greater than TM values 

CES (Asia) Ltd 
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The breakdown of con此uction activities and PME required were estimated as follows. Construction 
activities would include general road widening and u組i句也version， u凶i句， diversion beneath the 
flyover footprint, temporary nullah bridge works, piling works for nullah widening. nullah bridge 
widening pile cap construc世on， pier and supers出cture construc世on for nullah bridge widening. 
且yover p也ng. flyover pile cap construction, flyover pier and supers甘ucture construction, and 
camageway cons仕uction.

Table4.2 Powered Mechanical Equipment Used for General Road Widening and Utility 
Diversion 

Excavation 2 Excavator 

Back直血ng Excavator 

CNP044 1 109 
F抽'!aci血ngC臼0叩ncre CNP103 1 95 

CNP170 1 113 

Works estimated duration = 8 months 

Table 4.3 Powered Mechanical Equipment Used for U位lity Diversion Beneath Flyover 
Footprint 

1. 

Excavation 2 

Diversion of U叫ity Crane, mobile 
Generator 

Excavator 

CNP048 1 112 
CNP 103 1 95 

CNP081 1 112 
CNP050 1 105 

CNP044 1 109 

CNP103 1 95 
CNP170 2 113 

statutory measures 

vibratory 

Concrete lorry mixer 
Generator 
Poker, -drop hammer percussive piling equipment subject t。

Works estimated duration = 8 months 

Placing Concrete 

CES (Asia) Ltd 
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Table4.6 Powered Mechanical Equipment Used for Nullah Bridge Widening Pile Cap 
Construction 

|。一持正叫令:1pmYit71eEm rmr-她:~7~:說hzrf卅fjtffHJL哇"t3~、一有芳~~TIτ 擎ζ;三t譬M露ReLi了? '>'No.ltems ;方It之emS叭;d厄BfJ(AfT)LcJ 

1. Air compressor CNP002 1 102 
Breaker, hand held CNP023 2 108 

Excava垣on
2 Excavator CNP081 1 112 

Dumptruck CNP067 1 117 

Crane, mobile CNP048 1 112 
Falsework Generator CNP103 1 95 

Waterpump CNP282 1 103 

Crane mobile CNP048 1 112 
Placing Concrete Concrete lony mixer CNP044 1 109 

Generator CNP 103 1 95 
Poker, vibratory, hand held CNP 170 2 113 

Works estimated dur甜on=2months

Table4.7 Powered Mechanical Equipment Used for Pier and Superstructure Cons仕uction
for Nullah Bridge Widening 

戶 戶PM-JE YI的tJE函洪也，、各洲比口川hFTi忠fiL?fi于fE否也JfE~耳己;這f三- C"":TM Ref.::' No. Items' ':, f〉 j:I:一temsw正dLB正(A:在)-/'
，.年也 + 

Falsework Crane, mobile CNP048 1 112 
Generator CNP 103 1 95 

Concrete pump 甘uck CNP047 1 109 
Placing Concrete Concrete lony mixer CNP044 1 109 

Generator CNP103 1 95 
Poker, vibr哩ry， hand held CNP170 2 113 

Works estimated duration = 2 血。nths

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

:f;三~，~~三二r月Z心丟芷r叫失J江~l去;ι~:~呵e叫F叮叮':~九'了、M丹;J:在三P叮丘M叮J句句吉El1拉r4IT…tefb美lkr:毛古心主詩話之~~豆告中lr:豆占J呵t豆~~~，去持:呵:~吉它E臂5戶k扣fi{i~一一 究三安叫RE記JJ JF 

TMRef.一

.1主-tNe之m手o古best 川M、 、 u而3l1;phaSItWge(m判LsI' ‘Y三F 

1. Crane, mobile CNP 048 1 112 
Large diameter bored, CNP 165 1 115 
osci且atory

Large diameter bored, grab & CNP164 1 115 
chisel 

Excavation 2 Excavator CNP081 1 112 
Dump 仕uck CNP067 1 117 

3. Crane, mobile CNP048 1 112 
Air compressor CNP002 1 102 
Generator CNP 103 1 95 
Waterpump CNP282 1 103 

4. Excavator CNP081 1 112 
Air compres侶。E CNP 002 1 102 
Generator CNP 103 1 95 

Crane, mobile CNP048 1 112 
Placing Concrete Large diameter bored, oscillator CNP165 1 115 

Concrete lorry mixer CNP044 1 109 
Generator CNP 103 1 95 
Waterpump CNP282 1 103 

] W，的山d duratio叫

Table 4.9 Powered Mechanical Equipment Used for Flyover Pile Cap Cons仕uction1IJ1lJFlJ1lid-J1iJ1JIJ1l 

1. Air compressor CNP002 1 102 
Breaker, hand held CNP 023 2 108 

Excavation 
12 Excavator CNP081 1 112 

Dump 仕uck CNP067 1 117 

Crane, mobile CNP048 1 112 
Falsework I Generator CNP 103 1 95 

Waterpump CNP282 1 103 

Crane, mobile CNP048 1 112 
Placing Conc帥 I Con閻健 10叮mixer CNP044 1 109 

Generator CNP 103 1 95 
handheld CNP 170 3 113 

Works estirnated duration = 5 months 

CES (Asi吋 Ltd
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4.2 

Tab!e 4.10 Powered Mechanical Equipment Used for Flyover Pier and Superstructure 
Construction 

三'.ιj八【;、三如1ζ\.:.正ttr在作‘快可!一A以可一一 Lf;U叫~]'~了E?:毛M2又iEFt-d-RiiJ之e才tmT:= \忌午、丸之一‘一f汪、z4古A。可1S有快兩綜耘任學，王也1有已4三正 之…九，~::..什ttFt岐F去AF, 恥專f lFtfdE-bt，2于g7 u 
No:ltems: ,' 九It二eJmSM， d江BJ弘~~~;

Falsework Generator CNP103 1 95 
Crane, mobile CNP048 2 112 

Concrete pump, s旭tionary 。可P047 1 109 
Placing Concrete Concrete lony mixer CNP044 1 109 

Poker, vibratory, hand held CNP170 3 113 
Generator CNP103 1 95 

Works estimated duration = 9 months 

Table 4.11 Powered Mechanical Equipment Used for Carriageway Construction 

Excavation 11 Air compressor CNP002 1 102 
Breaker, hand held 。W023 2 108 

2回 Excavator 。W081 1 112 
住uck 。W067 1 117 

Back且ling Excavator CNP081 1 112 
Compactor, vibratory 。悍的。 1 105 

Placing of Concrete Concrete lony mixer CNP044 1 109 
CNP103 1 95 
CNP170 2 113 

Works estimated duration = 5 months 

Resu1ts 

Predicted noise levels at NSRs for both unmi世gated 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. 

4.2.1 Predicted Noise Levels of the Unmitigated Scen位io

h 訊血lmary the predicted noise levels of unmi世gated construction noise are as follows: 

• 

• 

CES (Asia) Ltd 

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

Diversion of Utilities works - The predicted noise levels exceed the recommended criteria at 
receivers CN8, CN9, CN10, CNll, CN12, and CN13. 

P:\DATA\PRO]ECfS\Bl帥、REPORTS、FINAL、.VOLUMEl\FINAL3.EIA 15 
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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 抖lingworks - The predicted no自e levels e~αed the recommended criteria at sensi世ve
receivers CN9, CN10, CNll, CN12, CN13, CN14, and CN15 . 

• Flyover pile cap works -立le predicted noise levels exceed the recommended criteria at 
sensi世ve receivers CN9, CN10, CNll, CN12, CN13, CN14 and CN15 . 

• Flyover pier 缸ld supers甘ucture cons仕uc世on - The pre也cted noise levels exceed the 
recommended criteria at sem組ve receivers CN9, CN10, CNll, CN泣， CN13 and CN14 . 

• Carriageway construction works - The predicted noise levels exceed the recommended 
crite由 at sensitive receivers CN6, CN7, CN8, CN9, CN 10, CNll, CN12, CN13, CN14, and 
CN15. 

:1 4.2.2 Predicted Noise L叫of伽M蝴ed Scenario 

1lJ1ij1llJ1lJ1lJ1J1J1lJ1ljllJ1J Construction noise can be IIÙtigated byadop世ng good site practices. Speci宜cally， the use of quieter 
powered mech缸úcal equipment and mobile acous世c screens can reduce noise levels at the sensitive 
receivers. The results of the IIÙtigated noise level calαliations 訂e pro世ded in Appendix D. These 
results show 崗位 there 缸e exceedances of the criteria predicted at ground and 'IIÙd-level'. No 
exceedances at the 80m upper level were predicted. 立le re訊lits indica也可也e mitigated noise levels 
at ground level are summarised as follows:. 

• General Road wideningw。此s- 世le predicted noise levels exceed the recommended ∞teria 

at receivers CN7, CN8, CN9, CN10, CNll, CN12, and CN13 . 

• Diversion of U1ilities works - The predicted noise levels exceed the recommended criteria at 
receivers CN9, CN12, and CN13 . 

• Nullah widening works -百le predicted noise levels do not exceed the recommended criteria 
at any of the sensi世ve receiver locations . 

• Flyoverp血ngworks -在le predicted noise levels exceed the recommended criteria at sensitive 
receivers CN10, CNll, CN12, and CN13 . 

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

• Flyover pier and supers仕ucture cons仕uction - The predicted noise levels exceed the 
recommended criteria at sensitive receivers CNll, CN12, and CN13 . 

• Carriageway construc且on works -世le predicted noise levels exceed the recommended 
criteria at sensi世ve receivers CN7, CN8, CN9, CN12 and CN13 

A summ問T of the noise levels wJ:úch exceed the recommended∞teriais pro吐ded in Table 4.12. TI:由
table shows the predicted noise levels, including IIÙ世gation， at ground level and 40m above ground 
(for flats wJ:úch directly overlook the proposed flyover, i.e. NSRs CN7, CN8, CN9, CN 10, CNll, 
CN12 and CN13). 

CES (Asia) Ltd 
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Table 4.12 Summ缸Y of Noise Levels at NSRs Predicted (exposed to Levels greater than the Recommended Criteria), (Mitigated Scenario) 

CN13 蝴總鱷璽喵可讓伽仙 M
|ι心~iUJt1~rii~~W~fJ~~治 "1|l 咒k 佐29 証一|斗.... ..-:.;.ω'"ω :iJ 

‘(m)20452044633855491344日2xn 

Genera! Road Widening EExxccaav阻zbtloonn12 82.4 
Back血ling 78.7 

PlacingCon世'ete 78.4 

l of Utilities , (m) 101 

EExxccaavvaattlioonn 2 1 

Diversion Works 
Backlilling 

Placing Concrete 
.t'lyover rmng vvorKS , (m) 176 

EHxxccaavmzatuIoonn2 1 

Excavation 3 
Excavation 4 

Placing Concrete 

.t'lyover .t'ue cap , (m) 176 

EtikXc阻avvaattiioonn2l 

Falsework 
Placing Concrete 

SupFelyBovtmerdm也eermWod zks 
。 (m) 176 

Placing Concrete 

V , (m) 21 

EHxxccaavvaattlloonn1 2 
79.3 

Banc'?krm、nlinnng 75.7 
79.0 

Notes (-)=no ; of 

CES (的a) Ltd 
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75.7 82.8 
79.1 
78.8 

1~U 62 

181 129 

181 129 

181 129 

45 2U 

79.8 
76.1 
79.5 

criteria and, 

』且--' 一」

75.7 82.8 75.9 72.8 77.2 79.6 
79.1 75.9 
78.8 75.6 

74 2U 44 63 3~ 55 29 

79.0 75.7 
78.0 
76.1 
79.6 76.2 

135 73 83 87 28 48 24 
73.7 8736,5 8 78.8 87482 9 

76.5 
78.1 79.4 

72.6 82.5 77.8 83.8 

135 73 83 87 28 48 24 

78.2 
76.4 
8日 5

153 73 83 87 28 48 24 

7788.1 3 Y799.4 6 

40 2U 44 63 29 00 13 

79.8 76.5 
76.1 
79.5 76.2 

NSR CN10 is Baptist Lui Ming Choi Prirn 位ySchool
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86.5 76.3 
82.9 
82.5 

49 2'/ 4~ 

76.4 

76.8 

46 35 53 
79.2 ~1.6 7~.U 

76.2 
78.2 80.5 76.9 

46 35 53 

77.3 

46 35 53 

7766.1 3 

49 13 42 

83.5 
79.8 
83.2 
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4.3 Conclusions and Recommendations 

4.3.1 General Road Widening 

The assessment indicated that 13 of the 22 selected representa世ve NSRs (59%) would exceed the 
non-5個切切可 day出\e criteria for construction no:民品sumingnomi世gation. The highest noise level 
of 90.9 dB(A) caused by excava世on works, would be experienced at NSR CN13, due to 出e extreme 
prox誼ùty of the works, only 13m distant. When mitigation was assumed, the number of exceedances 
at NSRs fell to 7 (32%), and the ma血lum 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 m的-level (40m height) and there were no 
exceedances at the upper-level of 80m. 

4.3.2 Utility Diversion Be/ow Flyover Foo伊TÍnt

The asse臼ment訊dicated血at60f也e 22 selected representa世ve NSRs (27%) would exceed the non­
statu切可day恤e criteria for construction noise asst扭曲gnomi世gation. The highest noise level of 
85.8 dB(A) caused by placing of concrete , would be experienced at NSR CN9, due to 也e extreme 
pro>包世tyof也e works, only 20m distant. When mitigation was assumed, the number of exceedances 
at NSRs fell to 3 (14%)，也d thema血lum 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. 

4.3.3 Nullah Bridge Construction Works 

Table 4.12 indicates noise levels predicted to 缸ise from the construc世on of the nullah bridge 
widening. 百\ese works are some distance from all of the selected NSRs, and 出is is reflected in the 
prediction that all nullah bridge works 紅ewi血泊 acceptable noise levels at all NSRs. 

4.3.4 Flyover Construc世on Works 

Piling 帆Torks

Without mitiga且凹<， 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 
品到med，出e number of exceedances at NSRs fell to 5 (23%), and the ma血lum noise level, again at 
NSR CN12, 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'. 

Pi /e Cap Construction 

民le 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 con位巴峙" at NSR CN12. When mi世gation
was assumed, the number of exceedances at NSRs fell to 3 (14%), and the ma油lum noise level, 
again at NSR CN12, fell to 80.5 dB(A). 百\ere were no exceedances of the recommended criteria at 
the mid and upper levels. 

Pier削呻erstn咖e 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 w的 assumed， the number ofexceedances at NSRs fell to 3 (14%), and the m甜mumnoise

level, again at NSR CN12, caused by the placing of conαete was 79.6 dB(A). There were no 
exceedances predicted at the mid and upper levels. 

CES (Asia) Ltd 
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4.3 .5 Carriageway'月vorks

1llJ1lj 

The assessment indicated that 10 of the 22 selected representative NSRs (45%) would exceed the 
non-statutory day time criteria for con如uction no臼e 品sumingnomi甸a世on. The highest noise level Î 
of 90.9 dB(A), caused by excavation, would be e沖erienced at NSR CN13, due to the extreme . J 
pro:個峙。>fthe wo曲， only 13m distant. When mi且gation was assumed, the number of exceedances 
at NSRs fell to 5 (23%), and the ma泣mum noise level, again at NSR CN12 was 83.5 dB(A). 在lere 'ì 
were no exceedances of the recommended cr加ia predicted at the mid and upper levels. 

4.3.6 Cumulative Impacts 

Due to the nece鉛缸Y目中lential nature of most works cl叫lulative cons仕uction noise impacts were not 
considered to be an issue 

4.3.7 Good Site Practiα 

。﹒

• There 紅e many good site practices which would serve to reduce noise levels still further. 
Consequentl第 it is strongl.y recommended 也at any appointed contractor should observe the 
following measures . 

• Noisy equipment and activities should be sited by the con仕actor as far frorn sensitive 
receivers as is practical. Also, tempor缸y site 。但ces etc. should be located, as far "as is 
possible, such that the ma起立lum number of sensitive receivers are screened from the line of 
sight of the cons甘uction 缸eas. 

• Intermittent noisy activities should be scheduled to mir吐立世ze exposure of nearby NSRs to 
high levels of construction noise. For example, noisy ac出且es can be scheduled at times 
coinciding wi出 periods when dwellings are 凹的∞pied. Prolonged operation of noisy 
eq凶pment close to dwellings should be avoided. 

Idle eq叫pment should be turned 。在 or throttled down. Noisy eq凶pment should be properly 
maintained and used no more often 出anls necess缸y. 

• 

• Construction activi世es should be plarmed so 出at par祉lel operation of several sets of 
equipment close to a given receiver is avoided . 

• If possible, the numbers of conαmen咀y opera世ng items of powered mechanïcal eq叫pment
used for a given task should be reduced through sensitive programming. 

Construction plant should be properly maintained and operated. Construction eq叫pment
o丘en has silencing measures built in or added on, e.g., bulldozer silencers, compressor panels, 
and mufflers. Silenαng measures should be properly maintained and utilised. 

4.4 Duration of predicted exceedances 

The likely duration of the exceedances of noise levels have been calC11la世on 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) 

Constru 屯 dk、 ri;du m oh『firil4MI-lJrTu叮1as、a;u1kιp占ιh，rs4;九W，T1卜咱TI句AY，RL可h-lAU、州可Jd島、TJIliIHiVUJljJJrY?1吐dS何1、l吋，忌f?F 一, 主心紛臼7紛心午關九九;~ 你t:起:1Lν叮立叮叮C;iNFB:訊叩門:心戶

拉叫10'巴，w凸盯d品l官L, tZb1Et卦4，O叫m“品\~i:;自計i 4nfJldoUwKeVzF4VW.4I日ôIi;}'，卜

General Road 
Widening 

Dive血ionof

Utilities 

Flyover Piling 
Works (1) 

Flyover Pile C.p 
Construction (1) 

Flyover Pier and 
Supe四tructure

Carriageway 
Construction 

Total No. 01 d.ys 

Notes (-) 

CES (Asia) Ltd 

(1) 
。)

Excavation 1 
Excavation 2 77 33 77 

PlaBciancgkmcohneg zete 
42 44 
39 41 

Excavation 1 
Excavation 2 

Dive四ion Works 

PlaBciancg kmCOhME Eete 

Excavation 1 
Excavation 2 
Excavation 3 
Excavation 4 

Placing concrete 

Excavation 1 
Excavation 2 

FaJsework 
Placing concrete 

FaJsework 
Placing concrete 

Excavation 1 
Excavation 2 27 28 
B.ck且ling 9 11 

Placing concrete 26 27 
220 33 228 

= no exceedances of recommended criteria. 
Works activity is at 自xed points 
CN10 盟 Baptist L叫Ming Choi Prim缸Y School 
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5 CONSτRUCτ10N DUST IMPACT 

5.1 Assessment Methodology 

This study is concerned with the pre也ction of impacts likely to affect the Air Sensi世ve Receivers 
(ASRs) in the vicinity of the works areas. In the assessment, the whole construction site is 也vided
into three areas. All construc且onac世社區es are assumed to be concentrated in one area at a time. 
It is assumed that the dust is generated 企om one area only during CIi在.erent phases of the cons仕uc吐on
period and the dust emission rates for other two areas are equal to zero. For the purpose of this 
assessment, the ∞的truction period was c1ivided into three phases nam句 Phase A, Phase B and 
Phase C. In adcli世on， dust suppression measures and es世mated mitig涵。n e飽αenoes were 
趴corporated into the dust emission calαJlations. A 50 percent reduc恆。n of the dust generated from 
wind ero頃。n and general construction activities may be achieved with twice daily watering of the 
active site area wi出 complete coverage as suggested by AP-42. Other assump世ons were made for 
the assessment, these are listed as follows: 

• 仕le major potential誼 quality impacts during the construction phase include dust from haul 
road tra伍已 open site erosion, excavation and 直lling operations; 

• exhaust emissions from site vehicles and construction plant have not been included in this 
studyas, based upon previous stuclies, they do not contribute signi宜cantly as a source of 剖r
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 
acti討世es (inclucling ground excava世on， cut and 且11 opera世ons， construc且on of the facili區的
andeq叫pment traffic over the site area); 

• 

• wind erosion of the exposed site will contribute to the total dust arising再 and

• the cons仕uction works will be operated accorcling to aψpical ten-hour working daì月; six-day 
working week. 

5.2 Emissions Calculations 

The prediction of dust emissions was based on typical values and emission factors 企om USEPA 
Compilation 01 Air Po/lulanl Emission Faclors (AP-42), 5th Eclition. Details of the emi蚓on factor 
calcula世ons are listed in Table 1 of Appendix C. 

立le dominant source of 吐ustemis~吐ons will be from vehicles mo討ng on unpaved road surfaces. Thus, 
it was necess訂Y to obtain site speαfic 趴fo口na世on rela世ng to par垣cle size c1istribu世on. As this 
informa世on was not available, the unpaved road emission equa且on from AP-42 5th Eclition was 
considered applicable for this modelling study. 

The particle size c1istribution used in the FDM model was estimated based on the particle 泣ze
multipliers for the unpaved road emission equation. With particle size classes of 0-2.5)lm, 2.5-5間，
5-10戶九 10-15)lffi and 15-30戶n， the percentage in each class was es世mated to be 9.5%, 10.5%, 16%, 
14% and 50% respectively 

CES (Asia) Ltd 
F:\DATA\PROJEcrS\Bl帥、REPORTS、FINAL\VOLUME1\FINAL3.EIA 21 



Agreement No. CE 29月6， EIA and TIA Studies 
Hyover at T位 Chun耳Kiu Road/Siu Lek Yuen Road 

Final Report 
Environmental Impact Assessment 

5.3 Dispersion ModelIing 

Dispersion modelIing was undertaken using the USEPA approved Fugitive Dust Model σDM) to 
assess poten世al dust impacts arising from the cons仕uction activities. Wind data recorded at the 
closest weather sta世on at Sha Tin were combined with surface observa世ons from the Hong Kong 
Obse凹atory Headqu訂ters to produce the best available data set for the analysis. Surface roughness 
was taken as 1 metre in the FDM model to represent the rolIing terrain in the vicinity of the study 
缸ea. The background TSP concen出世onwas taken as 80 jlgm -3 with reference to the annual average 
TSPconcen仕ation for year 1996 recorded at Sha Tin air quality monitoring station, which corresponds 
to the worst case. 

Dispersion modellingwas undertaken to establish Total Suspended Particu1ate (TSP) concentra卸的
at nine selected representative ASRs (A1-A9) for 1-hour and 24-hour average time periods. The 
following par缸neters 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 企om 8 a.m. to 6 p.m; 
• wind erosion of open sites shall take place over the whole day; and 
• incorporation of hourly varia世ons of each dust emission activity. 

In addition, modelIing was undertaken for 'two scenarios namely: 

• No dust rr\itiga世on; and 
• 50 percent dust reduction by twice daily watering with complete coverage of active working 

areas 

Aschema世c diagram showing the construc世on areas of the project and the representative ASRs is 
illustrated in Figure C1 in Appendix C. Sample input and output 臼es of the FDM model are also 
included in Appendix C. 

5.4 Predicted DustImpacts 

吐le predicted maximum 1-hour average and maximum 24-hour average TSP concentra世ons at the 
representa世ve ASRs with no mi世ga世on e但也ency and 50 % mitigation e伯ciency 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) 

t丑。urTSPCOncen.控âtiöt\ (ìigìn令 2哇~HourTSp COnCentr~tïon (llgtii?) 
ASR 

Phi\séB PhaséC Phase，A 月 PhaséB PhaseC PhaseA 

1 437 200 166 141 95 88 

2 539 264 200 164 107 92 

3 482 388 271 137 146 104 

4 408 467 427 113 187 128 

5 257 525 630 99 159 157 

216 459 718 91 120 194 6 

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 Concen仕ations at the 
Representative ASRs (with 50 % Dust Mitigation) 

lcHOiJ.rTSPConi::咐ra位朋(J.l伊必 、 24~HörirTSPC6tl<::éntia位。'n(\1研r今
ASR 

PhaseA .IPhi\;íeBJphåseC PhaseA phai;eB PhaseC 

1 258 140 123 110 88 84 

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 Assessment of Results 

As shown in Table 5.1，也e modelling results showed that with no dust mitiga世on， the 1-hour average 
TSP guideline level of 500 pgm-3 would be exceeded at some representative ASRs during d.ifferer1t 
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 AQO for TSP at the air sensi世ve receivers would not be expected. The pred.icted 1-hour 
average TSP concentration contour plots for the two scenarios during d.i任:erent phases are shown in 
Figures 5.1 - 5.6. 

5.6 Recommended Controls and Mitigation Measures 

The construc世on activities of the project were pred.icted to a在ect the Air Sensitive Receivers in the 
咱也1ity of the study area if there are inadequate mi垣gation measures for the construction acti討吐白­
Appropriate controls and mitigation measures should be undertaken wherever prac世cable to 
m扣的lize the dust n叫sance. A commi出ent 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 呵。sed site surfaces to reduce dust emissions. This 
should be carried out at least 臥丘ce daily with complete coverage, parti∞larly during dry 
weather cond.itions; 

• Frequent watering of par位叫arly dusty static construc恆。n areas and areas close to air 
sensl世ve recelvers; 

• Side enclosure and covering of any aggregate or dusty material storage p且es to reduce 
emissions. Where t\ús is not prac且cable owing to frequent usage, watering sho叫d be applied 
to aggregate fines; 

• Open stockpiles should be avoided or covered. Where possible, prevent placing dusty 
material storage p立es near air sensitive receivers; 

• T缸pa叫incove血gofalld凶ty vehicle loads 仕anspo討ed to, from and between site locations; 

• Establishment and use of vehicle wheel and body washing facili世es at the e活t 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; 

• 叭There feasible, rou位ng of vehicles and positioning of construc位on plant should be at the 
ma紅mum possible d.istance from air sensitive receivers; and 

• Instigation of a control programme to monitor the construction process in order to enforce 
con世ols and mod.i今 methods of work if dus句'cond.itions arise (details of which can be found 
in the EM&A Manual) 

CES (Asia) Ltd 
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Assessment Methodology 

The purpose of this assessment was to evaluate the extent of noi自由lpacts arising from the proposed 
flyovet, and esped剖ly to establish if mitiga世on measures were required. Noise calcula虹口ns were 
carried out 咽ng the UK Department o[ Transport 'Ca/cu/anon o[ Road Tr，咿c Noise' 1988 位TN)
guidance, which is the method accepted by EPD for use in Hong Kong. The assessment was based 
on 2016 AM peak ho叮仕affic flow projections. 百le 世affic flows and the vehicle mix are given 但 Table
6.1 and Figure 6.1. As disαssed in Section 1.5, for the purpose of establishing existing condi世onsand
for compara世ve purposes, year 1997 traffic flows were also used and are shown in Table 6.2 and 
Figure 6.2. A tra益c speed of 50 kmh.1 and impervious surfadng were assumed for all roads. The 
following tra血c flow 宜gures have been approved by the Transport Department. On the flyover 
structure a 0.5m p紅apetwall w也 bepw討ded as a standard 5甘uc仙ral/safety reqtiirement 扭曲 is not 
a speα且c noise mitigation meaSure, but the additional shielding affect is taken into account in the 
operation剖 phase tra血c noise assessment. 

6.1 

Table 6.1 Year 2016 AM Peak Hour T:班的cFlows

圳、 iRÖad叫 “山几戶
? V 

N。rthbound lane of Sha Tin Rd 
s。uthbound lane of Sha 1m Rd 
Northbound lane of Fo Tan Rd 扭曲yan Bridge) 
southbound lane of Fo T，血 Rd 扭曲yan Brid制

Eastbound lane ofTai Chung Kiu RισVest ofFoTan Rd.) 
Eastbound lane ofTai Chung Kiu Rd. (8etween Fo Tan Rd. and Tai Chur啥也uRd.F卸over.)

Eastbound lane ofT，丘 Chung Kiu Rd. (8elowTai Chung Kiu Rd. Fly'σV叮 and West of Siu 
Lek Yuen Rd.) 

Eastbound lane ofTai Chung Kiu Rd. (8elowTai Chung Kiu Rd. Flyover 曲d East of Siu Lek 
YuenRd.) 

Eastbound lane ofTai Chung Kiu Rd. (East ofTai Chung Kiu Rι Flyove吋

westbound lane ofTai Chung Kiu Rd. 仰est of Fo Tan Rd.) 
westbound I缸睡。fTai Chung Kiu Rd. (8etween Fo Tan Rd. and T，剖 ChungKiu Rd. Flyove吋
Westbound lane ofTai Chung Kiu Rd. (8elowTai Chung Kiu Rd. Flyover and West ofSiu 
Lek Yuen Rd.) 

Westbound lane ofTai Chung Kiu Rd. (8elowT，丘 Chung Kiu Rd. Flyover and East of Siu 
LekYue明 Rd.)

Westbound lane ofT血ChungKiuRd 扭曲t ofTai Chung Kiu Rd. Flyover) 
N。rthbound lane of Siu Lek Yuen Rd. (South of N gan Shing Rd.) 
Northbound lane of Siu Lek Yuen Rd. (8etween Ngan Shing Rd. 血d Tai Chung Kiu Rd.) 
Southbound lane of Siu Lek Yuen Rd. (South of Ng，曲 Shin官 Rd.)

Southbound lane of Siu Lek Yuen Rd. 但etweenNg血 ShingRd. 血d Tai Chung Kiu Rd.) 
Eastbound lane of N gan Shing Rd 
westbound lane of Ng這nSh晶宮 Rd

Eastbound lan. ofT ai Chung Kiu Road Flyover 
Wes峙。叫nd lane of T ai Chung Kiu Ro甜Flyover

i 品東京|KHbJI
2150 25 

1700 25 

1950 25 

1650 25 

1250 25 

2150 25 

1350 25 

450 25 

1250 25 

1700 25 

2850 25 

1750 25 

1150 25 

2250 25 

750 25 

1400 25 

1300 25 

1700 25 

750 25 

500 25 

800 25 

1050 25 
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Table 6.2 Year 1997 AM Peak Hour Traffic Flows 

Ro霞d !那i:| 品|戶、

Northbound lane ofSha Tin Rd. 700 25 

Southbound lane of Sha Tin Rd 1750 25 

Northbound lane ofFo Tan Rd 扭曲.yan Bridge) 1600 25 

Southbound lane ofFo Tan Rd. (Ban.yan Bridge) 1100 25 

Eastbound lane ofTai Chung Kiu Rd 仰estofFoTanRd.) 800 25 

Eastbound lane ofTai Chur嗜血.u Rd. (Between Fo T an Rd 叩d Siu Lek Yuen Rd.) 1200 25 

Eastbound lane ofTai Chung Kiu Rd. (West ofSiu Lek Yuen Rd.) 750 25 

Westbound lane ofTai Chung Kiu Rd. 抑制 of Fo Tan Rd.) 9 日。 25 

Westbound lane ofTai Chung Kiu Rd. (Between Fo Tan Rd 血d Siu Lek Yuen Rd.) 1700 25 

Westbound lane ofT ai Chung Kiu Rd. 仰est of Siu Lek Yuen Rd.) 1450 25 

Northbound lane ofSiu Lek Yuen Rd. (South ofN伊n ShingRd.) 300 25 

Northbound lane of Siu Lek Yuen Rd. (Between Ngan Shing Rd. 問d Tai Chung Kiu Rd.) 850 25 

Southbound lane of Siu Lek Yuen Rd. (South ofNgan Shing Rd.) 550 25 

Southbound lane of Siu Lek Yuen Rd. 但etween Ng，血 ShingRd. 血d Tai Chung Kiu Rd.) 1000 25 

Eastbound lane of Ngan Shing Rd. 650 25 

Westbound lane of N gan Shing Rd. 450 25 

Note: the tentative year of construction is 1999 

6.2 Impacts on Receivers with No Mitigation 

The future worst case scenario, for year 2016, is represented by a scheme which ineludes no noise 
ml世ga世on

The predicted increase in noise levels, in general, results from future growth in traf宜c 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 ih the Study Brief. Therefore, it is necessary to consider the 
ma且mum practical mitigation measures for the flyover, and at the same 世me， try to ensure that there 
缸e nO re~吐吐ual receivers which would meet the criteria for provision of indirect mitiga世on measures. 

Without mi世ga世on， it is es世mated 趴atthe m可ority of receivers faαng Tai Chung Kiu Road would 
experience noise levels in exceedance of the 凹CPSG criteria. The highest predicted noise level is 81.6 
dB(A). 

To minimise the noise impact from the new且yover， mitiga且on in the form of noise b訂血肉 ineluding
can世ever type b缸riers， and enclosure were considered and 吐\e resultant effects on NSRs were tested 
Noise reducing surfacing on the 且yover was considered not suitable or effec且ve due to the gradient 
and speed of the tra但c. This is in accordance with the advice given in "Noise mitigation for Public 
Roads (NOMPROr, HyD, EPD, 1996. 

CES (Asia) Ltd 
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6.3.1 Test 1 

1m noise barγier on the ci抄 One Estate side 01 Flyover. 

Subsequent to the adoption of this measure noise levels are s世II potentially in exceedance of 70dB(A) 
for the majority of receivers facing Tai臼ung也u Road. In addi世on to exceeding 70 dB(A), this would 
re訊.ùt in some fla包 experiencing increase in noise levels of more than 1 dB(A) when compared with 
the prevailing conditions, addi世onal mi世ga世on would therefore be necessary. Results of this 
assessment are provided in Appendix B. 

6.3.2 Test 2 

2m noise barrier on the ci抄 One Estate side 01 Flyover. 

N oise levels are still poten世ally in exceedance of 70dB(A) for the m句ority 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, addi世onal mi世gation again is required 
Results of this assessment are provided in Appendix B 

6.3.3 Test 3 

3m noise ba卅eron the Ci秒 One Estate side 01 Flyover. 

Same as above. 

6.3 .4 Test4 

4m noise ba而eron the Ci抄 One Estate side 01 Flyover 

Same as above 

6.3.5 Test 5 

5m noise barrier on the Ci句 One Estate side 01 Flyover. 

Same as above 

6.3.6 Test6 

6m noise barγier on the ci抄 One Estate side 01 Flyover. 

Same as above 

6.4 Summary 

In accordance with NOMPRO 6m is the maximum practical height for considera世on on a pnmary 
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 

levels hence it was necessary to consider the use of addi世onal rni世ga世on in the forrn of cantilever 
structures to shield the sightline at upper storeys 

Mitigation with Cantilever Barriers 

6.5.1 Test 7 

6mno臼e b，且作ier on fhe Ci句 OneEs但te side of flyover, with a 1m overhang over fhe carriageway. 

立自 re訊1l.ts in up to 20 storeys at the a在'ected bl。也s at City One Estate experiencing an increase in 
noise levels of less than 1 dB(A) as a result of the contribu世on 企om the proposed flyover. However 
these flats stil1 receive noise levels in exceedance of 70 dB(A). 

6.5.2 Test 8 

6m noise barrier on the ci抄 OneEs紹信 side offly，凹er， with a 2m overhang over 的ecamage即ay.

As above, wi吐\ up to 25 storeys at the affected blocks at Ci可 One Esta峙的cperiencing an increase in 
noise levels of less than 1 dB(A) as a result of the contribution frorn 出e proposed flyover. However 
these flats stil1 receive noise levels in exceedance of 70 dB(A) 

6.5.3 Test 9 

6m noise barrier on伽 Ci妙 α甜Es卸的ideofflyov訂，凹的 an overhang over the carriage祖呵切的thin 1m 
of fhe 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 frorn the proposed flyover. However, these 
flats stil1 receive noise levels in exceedance of 70 dB(A). 

6.6 Mitigation with an Enclosure 

在\e provision of a full enclosure was considered. However, shollid a full enclosure be 趴corporated，
over 90 % of the receivers show no difference in predicted noise levels cornp缸ed to the prefe位ed
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 op世on on the westbound 
side is as effective 晶 afu且 enclosure in protecting the sensitive receivers on the westbound side of the 
flyover. 

Cornpa丘ngthe enclo訊rre option with the 6rn cantilever barrier option, predicted noise levels showed 
no difference at the City One Estateand Belair Garden and a difference of less than 1 dB(A) at Ravana 
Garden. Noise 企orn the ven且lation systern of the enclosure, combined with the tunnel effect of the 
enclosure, wollid re訊1l.t in increased noise levels at Ravana Garden 

立\elen阱。f enclosure req叫red wollid resllit in an "elevated tunnel", which wollid be subjected to 
Tunnel Re伊lations with restrictions on its use by certain vehicle categories and wollid have 
implications for fire safety; 

Additional air quality assessment was carried out adop世ng this enclosure scenario. Resllits show that 
under free flowing tra值c conditions, there wollid be cornpliance with AQOs. A sumrnary report 
including the rnodelling data 臼es of this additional assessrnent is presented in a separate report 
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Apart from a noise enclosure, a serni-enclosure was considered which was deemed to provide good 
noise protection and aJlow dispersion of缸 pollu個nts. The noise assessment of出is option, however, 
shows that noise 1eve1s would only be 0.1- 0.2 dB(A) higher than with the 6m cantilever b紅rier
option. Therefore, in terms of noise reduction between these rnitiga世on options there would an 
incre鉛e in noise 1evels ofless than 1 dB(A) as a result of the con仕ibution from flyover. In view of the 
prob1ems associated with road enclosures，扭扭 recommended 出atrni世gation measures concen仕a街19
on cantilever barriers are adopted. 

6.7 Mitigation through Tra血c Management 

An additional rnitiga世.onop世on invo1ving出e prohibi世on of heavy goods vehicles on the flyover was 
祉so tested. 在世s option did not 10wer the noise 1eve1s at the sensitive receiver but, as expected due 
to there being no noise mitigation on the 10wer roads, the resultant noise 1eve1s were marginally 
higher. The modelling results can be found in Appendix B. 

6.8 n o pa o n o t a 
σ
o
 

t M AU e n au e R 

In order to optim扭曲e effec包veness and to reduce the visual出pact of the cantilever b訂rier，缸rther
tests were run to establish the op出lUm b缸rier heights along the proposed flyover such that the 
future noise 1eve1 cause by the con出bu世on from the flyover is 1ess than 1 dB(A) greater than the 
e油出g prevailing conditions. A refined rnitiga世on option was deve10ped comprising the following: 

• 6m barrier with a cantilever to with凱 1mof血e flyover centerline on the City One Estate side 
of the flyover; and 

• reduction to a 4m ver世剖 barrier after the road junction, up to Siu Lek Yuen P1ayground. 

The positions of these structures and the e1eva世on of the flyover structure in re1a世on 切CityOne
b包te are indicated on Figure 6.3. 官le modelling stu句r indicated that the extent of the cantilever can 
be reduced to a 4m vertical barrier without 10ss of e宜ectiveness. 扭曲 would result in reduced 
potential visual impact and reduced cost of the structure. 

Comp缸isons with the re缸led rnitigation op位on and the other tested measures, in modelling result 
format，位epm討ded in Appendix B.τhe noise 1eve1s show 出at there is no signi宜cant benefit in 
inαeasing the extent of mitigation beyond the refined option, as even with an enclosure noise 1eve1s 
will not be reduced by more than 1 dB(A) at the receivers. 吐le bene宜ts of a b缸討eron 也eN叫1的 side
of也e flyover were tested, but were found to have rninimal effect in reducing noise 1eve1s at Ravana 
Garden. A two metre barrier only reduced noise 1eve1s by appro刻mate1y 0.3 dB(A) which would not 
represent a detectab1e reduc世onin noise 

Once the proposed 6m barrier with cantilever refined rnitigation is in p1ace, there would still be 
exceedance of 70 dB(A) at 2051 且ats 組d 65 dB(A) at 24 cla臼rooms facingTai Chung也uRoad， but 
the民 exceedances的 attributab1e to the exis世ng ground 1eve1s roads. Tests to dete自由le eligibili句F
with 吐le ExCo criteria for pm討sion of indirect technical remedies show that n且 flats would meet all 
threeαiteria. Numbers of flats exceeding 70 dB(A) 缸e provided 泊 Appendix B. For comp位ative
p四po自sno起e 1evels at the worst affected floor of each b10ck of flats assessed are shown in Tab1e 6.3 
indica也19the effec世veness of the refined mi世ga世on option compared with: 

))) iau--'nu.FE--
the "do nothing" op世on (i.e. no provision of flyover); 
the full enclosure op世on; and 
the prohibition of heavy vehicles using the FIyover option. 
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Table 6.3 Comparison of Noise Levels Adopting Different Mitigation Options 

主爭…胃勒童話倒辦茶學:;~斗 :吾:于志吾予N一一F對S如JRp 主H宇 是~~:~~4~;玄宗三已接鑽研哥拉h何必.))~:;三乏一九 去

有3iz2口:句n足;p?o芷T吵t若jti;、吵封onA空NMELEVZfFL KCRJt護富B于誼荒草車咱通這揖緝才在Ole古P暫拉h立時安ri討U三 叮苦舟，'難~。):4P月tiò這n1學i川.. 、A九'1:ιE~叫世r:i誓咒e Fl旦叩V回'Ov開e內鼠r，j可訂

C1- Block 1 89-92 77.2- 80.5 77.2- 80.5 77.2- 80.5 77.3- 80.6 

C1- B10ck2 85-88 77.2 - 80.8 77.1 - 80.8 77.1- 80.8 77.3 - 80.8 

C1- B10ck3 78-83 75.2 - 81.0 74.9 - 80.9 74.9 - 80.9 75.4 - 81.1 

C1- Block4 70-77 67.1 - 80.6 66.8 - 80.4 66.8 - 80.4 68.5 - 81.1 

C1-B10ck5 62-69 69.6 - 79.8 68.9 - 79.5 68.9 - 79.5 70.2 - 80.8 

C1-B10ck 6 55-61 75.9 - 81.9 74.5 - 80.6 74.4 - 80.6 75.9 - 79.8 

C1-B10ck 7 109-112 68.6 - 70.1 67.3 - 68.8 67.3 - 68.8 67.9 - 69.5 

C1- B10ck 8 104-108 70.1-72.0 70.3 -72.0 69.0 -72.0 69.8 -72.6 

C1- Block 13 47-54 73.9 - 80.4 72.0 - 78.4 71.9 -78.4 72.9 -79.5 

C1- B10ck 14 39-48 74.2 - 81.1 72.7 - 80.6 72.7 - 80.6 73.1 - 80.6 

C1- B10ck 15 31-38 74.6 - 81.7 74.3 - 81.5 74.2 - 81.5 74.3 - 81.5 

C1-B10ck 17 25-30 64.1 -78.6 64.0 - 78.6 64.0 - 78.6 64.0 -78.6 

C1- B10ck24 93-97 71.2 -74.7 71.1 -74.7 71.1 “ 74.7 71.2 -74.7 

C1-B10ck25 98-103 73.9 - 78.4 73.8 -78.4 73.8 - 78.4 73.9 - 78.4 

C1- Schoo1 113-114 69.9 - 70.0 68.7 - 69.0 68.7 - 69.0 69.5 - 69.7 

RG - Schoo1 132-134 66.2 - 73.3 66.2 -73.3 66.2 - 73.3 66.2 - 73.3 

RG- B10ck 1 115-119 69.0 - 70.8 68.4 -70.8 68.3 -70.4 69.1 - 71.0 

RG- B10ck4 120-126 70.9 -76.7 70.4 - 76.7 70.4 -76.6 71.1 - 76.7 

RG- B10ck5 127-131 71.5 -75.4 71.5 - 75.4 71.5 -75.4 71.5 - 75.4 

BG- B10ckH 23-24 69.6 -72.7 69.6 -72.7 69.6 - 72.7 69.6 -72.7 

BG- BlockI 1-3 65.9 -74.6 65.9 -74.6 65.9 - 74.6 65.9 -74.6 

BG-B10ckJ 4-8 65 .5 -74.3 65.5 - 74.3 65.5 司 74.3 65 .5 - 74.3 

BG- B10ckK 21 73.4 73.4 73.4 73.2 

BG-B10ckL 22 71.6 71.6 71.6 71.6 

BG-B10ckM 9-14 73.9 -77.8 73.9 -77.8 73.9 -77.8 73.9 -77.8 

BG-B10ckN 15-20 74.6 -76.8 74.6 -76.8 74.6 -76.8 74.6 - 76.8 

Notes 1. 
2 

Cl= City One Sha Tin, RG = Ravana Garden, BG = Belair Garden 
Theno即 I間ls quoted above give the range of noise levels predicted for all 自由iver locations on 血e first 
floor 

Table 6.3 clearly shows that the enclosure op且on and the tra益c management 句咕tem of prohibiting 
heavy goods vehicles u逗ng the proposed would not offer anyaddi世onal benefit already provided by 
the installa世on 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 

Final Report 
Environmental Impact Assessment 

6.9.1 Background 

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 
仕af直c.

It should be noted that provision of the flyover would not cause an increase in 仕a但c flow, and with 
pro吋函。n of the recommended mitiga且on on the flyover, there would be up to 2 dB(A) reduc世onm
tra血c noise compared with a "do-nothing" option. 

Current Govemment practice is to consider noise mi世ga世on measures for new roads. Guidance for 
mitigation is pro討ded趴 the NOMPRO guidelines, drafted by the Hong Kong Govemment Highways 
Dep缸出ent and Environmental Protection Depar加ent. Works on the ground level Tai Chung Kiu 
Road would be classi宜ed only as improvements because there is no increase in numbers of lanes or 
traffic flow. There 訂e no guidelines on the requirement for mitigation for road improvements. 
However, in this case because the ground level road will be widened to accommodate the flyover 
structural elements, it was considered by Highways Department that the provision of mi世gation
measures on the ground level roads should be e叩>lored to offer further noise reduc恆。n for City One 
Estate residents 

6.9.2 Tra血c Condi世ons

The traf宜c condi世ons 趴 the study area are influen世al in determining the feasible noise mi世gation
options. The presence of the signal controlled junc且on causes the traffic to start and stop with each 
E幣lal change and趴 thepeakho山S often becomes congested 甘le st缸t-stop tra血c conditions causes 
motorists to thro叫e their engines, and depending on the engine size and the quan且ty 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 
surfadng and noise barriers. 

6.9.3 Mitiga世onOp世ons for the Ground Level Roads 

The following is a list of mi世gation op世ons:

Reduc世on of vehicle noise at source: 

﹒ introduc且onof世ghter vehicle noise perfo口nance requirements 
• change of fuel used by vehicles, in partiα.ùar diesel fuel, to electric or LPG 

Reduc世on of noise through use of tra血c management 

• prohibi世on of heavy vehicles using Tai Chung Kiu Road and Siu Lek Yuen Road 
• relocation of the bus stop (away企om City One Residents); 
• diversion of tra血c elsewhere so as to discourage traffic from using Tai Chung Kiu Road/Siu 

LekYl阻1 Road junction . 的址。duction of 'park and ride' systems thus restricting the use of the road to public vehicles 
and taxis only; 
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Reduc世on ofnoi自 by providing infrastructure. 

• 
• 
• 

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

Final Report 
Environmental Impact Assessment 

The first two categories of mi世gation are outside the control of Highways Department and in 
par世αJlar outside the control of this project and will not be considered furthe r. 

Therefore, the only feasible options under 也e remit of仕臼 project are those related to noise reduction 
by the implementation ofαvil engineering measures. 

Speci日 1 Friction Courses 

According to the CRTN guidelines, a 的c世on course is capable of reducing road tra值c noise levels by 
about 2.5 dB (A) when compared with concrete/bitumen road surface. 

Highways Departrnent com吐出rs that a friction course is sl且table for roads with traffic speeds in excess 
of70kmh孔， continuous flow and low gradient 甘\e 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 condi世ons. The 
frequent stopping and braking of vehicles along T臼 ChungKiu Road, resulting from the presence of 
junctions and bus stops, would lead to rapid deteriora區on of any friction course 甘\ere wowd be high 
maintenance costs and frequent maintenance works that wowd disrupt traffic and wowd be a 
nuisance to the local communi可 Consequen且予 biturninous wearing course material is 
recommended along Tai Chung Kiu Road. 

Highways Departrnent and EPD are current1y conducting trials of modified fric世on course mlXes on 
local roads to determine whether a more durable ande旺éctive low-noise surface can be obtained. 
The findings of this study are not yet available. However 丘 the materials tested prove e在ectivein
reducing 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 reduc世on in this 位ea.

Pa付的1 or Fu l/ Enc/osures 

Partial enclosures (at least one side open) and fu且 enclosures (enclosed top and sides) can be used 
toreduce 仕a血c noise levels. However, the situa且on along Tai Chung Kiu Road rcles out this op世on
because there is very litt1e capaαty in the width of the road to accommodate any structural suppor祖ng
elements. Plus the clearance height of the structure over the carriageway wowd be higher than the 
first floor level of the City One Estate flats. This would cause obstruc性。n 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 4.5附 加mers

Predictions were made to determine the predicted future tra但c noise levels incorpora且nga 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). 百\e 4.5m barriers were considered to be the 
maxim um height suitable for this location because higher barriers would obstruct the first floor 
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windows. Can世lever barriers would not be feasible because the total height of the barrier to meet 
carriageway clearance would also obstruct windows on the 宜ISt floor level of flats in City One 

The assessment indicated that 出e barriers wo叫d result in more than 1 dB(A) reduction at 48 flats 
and 39 out of these 的 wo叫d experience more than a 2 dB(A) reduc且on in noise levels. 

As there are 540 flats 且kely to be affected by tra血c noise from Tai Chung Kiu Road, the provi;孟onof
h站 4.5m noise barriers on the gyound level roads will provide further benefits to appro泊mately9%
of these flats. The appro旭mate cost of this barrier system would be in the region of $4 million not 
including design costs or costs for the suppor世ngfounda世on structure. The loca世on of these noise 
barriers is shown in Figure 6.3 
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Appendix C 
Sample FDM Output File 
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SECOND HIGH DEPQSITION ENDING HOUR 

HIGHEST AND SECOND HIGHEST VALUES FOR 24 HOUR AVERAGES 

HIGHEST VALUE Y-COORDINATE RECEPTOR X-COORDINATE 
DEPOSTION 

60.1900 1.0031 1056. 60.9550 827596.0 

79.8452 1. 3929 1056. 83.7858 827634.0 

53.0178 1.4362 5952. 57.4946 827681. 0 

16.8422 0.9678 5976. 32.6773 827721. 0 

7.9851 

5.6574 

0.5186 

0.2969 5976. 

18.8879 

1 1. 2960 

827734.0 

827736.0 

838766.0 
1. 1148 

838805.0 
1. 5017 

838851. 0 
1. 567 9 

838890.0 
0.7080 

838924.0 
0.1192 

838959.0 
0.0514 

839005.0 

1 
984 

2 
984 

3 
5784. 

4 
5856. 

5 
3000. 

6 
2112 

7 5.7488 0.0713 5184. 6.0878 

C-6 

827698.0 

\b180\model\tckfdm_a.lst 
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AppendixC 
Sample FDM Output File 

4848. 
8 

3000. 
9 

5112. 

0.0742 
839039.0 

0.0301 
838974.0 

0.1366 

827781. 0 

827813.0 

DATe AT END O~ RUN . 12/02/97 
ELAPSED TIME FOR THIS RUN 
OR 0 HOURS 4 MINUTES 

\b180\model\tckfdm a.lst 

6.2721 5976. 0.1475 2.6743 

9.1249 6000. 0.3583 7.4139 

TIME AT END OF RUN: 09:37:00.85 
0.296218+03 SECONDS 
56.21 SECONDS 
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Construction Task - General Road Widening (no mitiga世on)

Sensi且ve Ois恆nce
Tasks SPL of equipment used 

Total SPL at 
Reciever (m) NSR 

NSR 1 '257 Excavation 1 45.8 54.8 58.3 

'257 Excavation 2 55.8 60.8 65.0 

'257 Backfilling 55.8 48.8 59.6 

'257 Placing conc 52.8 56.8 38.8 61.3 

NSR2 207 Excavation 1 47.7 56.7 60.2 

207 Excavation 2 57.7 62.7 66.9 

207 Backfilling 57.7 50.7 61.5 

207 Placing conc 54.7 58.7 40.7 63.2 

NSR3 178 Excavation 1 49.0 58.0 61.5 

178 Excavation 2 59.0 64.0 68.2 

178 Back血l1ing 59.0 52.0 62.8 

178 Placing conc 56.0 60.0 42.0 64.5 

NSR4 120 Ex個vation 1 52.4 61.4 64.9 

120 Excavation 2 62.4 67.4 71.6 

120 Backfil1ing 62.4 55.4 66.2 

120 Placing conc 59.4 63.4 45.4 67.9 

NSR5 102 Ex，且.vation 1 53.8 62.8 66.4 

102 Excavation 2 63.8 的.8 73.0 

102 Backfil1ing 63.8 56.8 67.6 

102 Placing conc 60.8 64.8 46.8 69.3 

NSR6 65 Excavation 1 57.7 66.8 70.3 

65 Excavation 2 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 

NSR7 21 Excavation 1 67.6 76.6 80.1 # 

21 Excavation 2 77.6 82.6 86.7 # 

21 Backfil1ing 77.6 70.6 81.3 # 

21 Placing conc 74.6 78.6 60.6 83.1 # 

NSR8 20 Excava世on 1 68.0 77.0 80.5 # 

20 Excavation 2 78.0 83.0 87.2 # 

20 Backfilling 78.0 71.0 81.8 # 

20 Placing conc 75.0 79.0 61.0 83.5 # 

NSR9 20 Excavation 1 68.0 77.0 80.5 # 

20 Ex臼.vation2 78.0 83.0 87.2 # 

20 Backfilling 78.0 71.0 81.8 # 

20 Placing conc 75.0 79.0 61.0 83.5 # 

NSR10 63 Excavation1 58.0 67.0 70.5 

63 Excavation 2 68.0 73.0 77.2 # 

63 Backfil1ing 68.0 61.0 71.8 

63 Placing conc 65.0 69.0 51.0 73.5 

NSRll 38 Excava且on 1 62.4 71.4 74.9 

38 Excavation 2 72.4 77.4 81.6 # 

38 Backfi11ing 72.4 65.4 76.2 1# 
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Construction Task - General Road Widening (no mitiga丘。n)

38 Placing conc 69.4 73.4 55.4 77.9 # 

NSR12 29 Excavation 1 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 71.7 80.7 84.2 # 

13 Excavation 2 81.7 86.7 90.9 # 

13 Backfilling 81.7 74.7 85.5 # 

13 Placing conc 78.7 82.7 64.7 87.2 # 

NSR14 61 Excavation 1 58.3 67.3 70.8 

61 Excavation 2 68.3 73.3 77.5 # 

61 Backfilling 68.3 61.3 72.1 

61 Placing conc 65.3 69.3 51.3 73.8 

NSR15 60 Excavation 1 58.4 67.4 71.0 

60 Excavation 2 68.4 73.4 77.6 # 
6日 Backfilling 68.4 61.4 72.2 

60 Placing conc 65.4 69.4 51.4 73.9 

NSR16 114 Ex個vation 1 52.9 61.9 65.4 

114 Excavation 2 62.9 67.9 72.1 

114 BackfiIling 62.9 55.9 66.7 

114 Placing conc 59.9 63.9 45.9 68.4 

NSR17 163 Excavation 1 49.8 58.8 62.3 

163 Excavation 2 59.8 64.8 68.9 

163 BackfiIling 59.8 52.8 63.5 

163 Placing conc 56.8 60.8 42.8 65.3 

NSR 18 218 Excavation 1 47.2 56.2 59.8 

218 Excavation 2 57.2 62.2 66.4 

218 Backfilling 57.2 50.2 61.0 

218 Placing conc 54.2 58.2 40.2 62.7 

NSR19 252 Excava垃on 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 

NSR20 92 Excava世on 1 54.7 63.7 67.2 

92 Excavation 2 64.7 69.7 73.9 

92 Backfilling 64.7 57.7 68.5 

92 Placing conc 61.7 65.7 47.7 70.2 

NSR21 135 Excavation 1 51.4 60.4 63.9 

135 Excavation 2 61.4 66.4 70.6 

135 Backfilling 61.4 54.4 65.2 

135 Placing conc 58.4 62.4 44.4 66.9 

NSR22 290 Excavation 1 44.8 53.8 57.3 

290 Excavation 2 54.8 59.8 63.9 

290 BackfiIIing 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) 
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Construction Task - Utility Diversion (no mitigation) 

Placing conc 69.4 76.4 55.4 80.2 

NSR12 29 Ex目vation 1 64.8 73.8 77.3 

Excavation 2 57.8 74.8 74.8 80;S 

Diversion 74.8 57.8 77.S; ，;、

Bacl<filling 74.8 67.8 78;5 

Placingcon 71.8 78.8 57.8 82.6 
NSR 13 'x1 Ex曲va值。nl 65.4 74.4 77.9 、

Excavation 2 58.4 75.4 75.4 '回Æ'

Dive白血n 75.4 58.4 ,i' 78,S",";; 
Backfilling 75.4 68.4 79;2 叫

Placingcon 72.4 79.4 58.4 83，2 以

NSR14 77 Ex目va世.onl 56.3 仿且 68.8 
Ex個va值。n2 49.3 66.3 66.3 72.3 
Dive自lon 66.3 49.3 69.4 
Backfil趾Ig 66.3 59.3 70.1 
Placingcon 63.3 70.3 49.3 74.1 

NSR15 79 Excavation 1 56.0 65.1 “.6 
Ex個vation2 49.0 66.0 66.0 72.1 
Dive自lon 66.0 49.0 69.1 
Backfil且ng 66.0 59.0 69.8 
Placing conc 63.0 70.1 49.0 73.9 

NSR16 133 Ex個va目。nl 51.5 ω5 64.0 
Excavation 2 44.5 61.5 61.5 67.6 
Diversion 61 .5 44.5 64.6 
Backfilling 61 .5 54.5 65.3 

Placingcon 58.5 65.5 44.5 69.4 
NSR17 182 Excavation 1 48.8 57.8 61.3 

Excavation 2 41.8 58.8 58.8 64.9 
閻明自ion 58.8 41.8 61.9 
Back且lling 58.8 51.8 62.6 
Placing conc 55.8 62.8 41.8 66.6 

NSR18 237 Ex臼vation 1 46.5 55.5 59.0 
Excavation 2 39.5 56.5 56.5 62.6 
Dive間lOn 56.5 39.5 59.6 
Back且lling 56.5 49.5 ω3 

Placingcon 53.5 ω5 39.5 64.3 

NSR19 271 Ex臼vation 1 45.3 54.4 57.9 
Ex臼vat1on2 38.3 55.3 55.3 61.4 
Dive扭扭n 55.3 38.3 58.4 
Backfilling 55.3 48.3 59.1 
Placing conc 52.3 59.4 38.3 63.2 

NSR20 159 Ex且vation 1 50.0 59.0 62.5 

Excavation 2 43.0 ωD ω'。 66.0 
Diversion ω.0 鈞。 63.1 
Backfil且ng 的且 53.0 63.8 

Placing conc 57.0 64.0 43.0 67.8 

NSR21 191 Ex曲vation 1 48.4 57.4 ω.9 

Excavation 2 41.4 58.4 58.4 64.4 
Dive晶.ion 58.4 41.4 61.5 

Back組趾Ig 58.4 51.4 62.2 

Placingcon 55.4 62.4 41.4 66.2 

NSR22 361 Excavation 1 42.8 51.9 55.4 
Excava位。n2 35.8 52.8 52.8 58.9 
Dive間lon 52.8 35.8 55.9 
Back且lling 52.8 45.8 56.6 

Placing conc 49.8 56.9 35.8 ω7 
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、 Co附閃閃開Task -Nullah Widening works (no mitiga魁。n)
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Sensitive Reciever 
Distance 

Tø.sks SPLof e中ipmentused
Total SPL at 

(m) NSR 
NSRl 667 Temp.works Tempworks 47.5 37.5 30.5 47.5 53.8 

667 Piling works Excavation 1 47.5 50.5 50.5 57.5 
667 Piling works Excavation 2 47.5 52.5 56.7 
667 Piling works Excavation 3 金.7.5 50.5 ~5 3且5 38.5 56.1 
667 Piling works pladng∞nc 4民5 50.s ~5 48.5 3且5 57.3 

667 pile 血p Ex晶va世on 1 37.5 46.5 50.0 
667 抖le 田p Ex個va咀002 47.5 52.5 56.7 
667 pile 臼p Pal:sework 47.5 30.5 38.5 51.1 
667 抖lecap Pladng∞nc 47.5 44.5 30.5 51.5 56.6 
667 pier&目per falsework 47.5 30.5 50.6 
667 pier&叫per. pladngα>nc ~5 ~5 30.5 51.5 56.0 

NSR2 624 Temp.works Tempworks 咀 1 38.1 31.1 48.1 54.4 

624 Piling works Excavation 1 48.1 51.1 51.1 58.1 
624 F也ngworks Excavation 2 48.1 53.1 57.3 

624 Piling works Bxcavation 3 48.1 51.1 45.1 31.1 2戰 1 56.7 

624 Piling works pl血型E空空'nc 48.1 51.1 45.1 49.1 31.1 57.9 
624 抖le 田p Ex，曲vation 1 38.1 金.7.1 50.6 

624 pile 曲p Ex也V曲。<1 2 48.1 53.1 57.3 
624 pile cap Falsework 48.1 31.1 39.1 51.7 

624 pile cap Pladng∞-nc 48.1 45.1 31.1 52.1 57.2 
624 抖er&甜per. falsework 48.1 31.1 51.2 

624 pier &s_':l~ι placin5∞nc 45.1 45.1 31.1 52.1 56.6 

NSR3 594 Temp. works Tempworks 48.5 38.S 31.5 48.5 54.8 
594 Piling works ExcavlI.tion 1 48.5 51.5 51.5 58.5 
594 Piling works Excavation2 48.5 53.5 57.7 

594 Pi.ü,ngworks Excava值。吋 48.5 51.5 45.5 31.5 3虫5 57.1 

594 F也ngwor.扭 plaår喀∞'nc 晶 5 51.5 45.5 49.5 31.5 58.3 

594 pile cap Ex圍vation 1 38.5 47.5 51.0 
594 pile cap Ex圍vation 2 48.5 53.5 57.7 

594 抖le 回p FtÙ:iework 48.5 31.5 39.5 52.1 

594 pilecap Plal也可∞nc 48.5 45.5 31.5 52.5 57.6 
594 pier 車叫per. fa1sework 48.5 31.5 51.6 
594 pier&剖per. plaång.∞'nc 45.5 45.5 31.5 52.5 57.0 

NSR4 542 Temp.works Tempworks 49.3 39.3 32.3 49.3 55.6 
54z Piling works Excava區on1 49.3 52.3 52.3 59.3 
542 Piling works Excavation 2 49.3 54.3 58.5 
5咀 Piling works Excavation 3 49.3 52.3 46.3 3主3 晶 3 57.9 
5也 P也ngworks plaång∞nc 49.3 52.3 46.3 50.3 32.3 59.1 
542 pile cap Ex圍vation 1 39.3 48.3 51.8 
5咀 pilecap Ex圍vation 2 49.3 54.3 58.5 
5咀 pile cap Fal:;ework 49.3 32.3 40.3 52.9 

542 抖le明p Placing conc 金9.3 46.3 32.3 53.3 58.4 
5也 pier&甜per. fal揖work 49.3 32.3 52.4 
5晶 pier &:目per. pladng∞nc 46.3 46.3 32.3 53.3 57.8 

NSRS 514 Temp.works Tempwor旭 49.8 39.8 32.8 49.8 56.0 

514 F也ngw~也S Excavation 1 49.‘ 8 52.8 52.8 59.8 

514 Piling "，or~ Excavation 2 49.8 54.8 59.0 

514 Piling wor~_ Excavation 3 49.8 52.8 46.8 32.8 40.8 58.4 

514 Piling works pl.出巨型c 49.8 52.8 46.8 自8 32.8 59.6 

514 抖le 臼p Ex個vation 1 39.8 48.8 5且3

514 pilecap ExcavQtion 2 49.8 54.8 59.0 

514 抖le 個p Falsework 49.8 32.8 40.8 53.4 

514 抖le 曲p Pladng∞nc 49.8 晶8 32.8 53.8 58.8 

. 514 pier&凹per. faI.sework 49.8 32.8 52.9 

514 pier& 到per. pladng閏月C 46.8 46.8 32.8 53.8 58.3 

NSR6 365 Temp. works Tempworks 52.8 42.8 35.8 52.8 59.0 
365 Piling works Excavation 1 52.8 55.8 55.8 62.7 

365 P血ngworks Excavation 2 528 57.8 61.9 
365 Piling works Excavation 3 528 55.8 49.8 35.8 43.8 61.4 
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ConS tlUction Task -Nullah wlcemng woncs lnO mmganOn) 

365 P出ngworks plaång∞-nc 52.8 55.8 49.8 53.8 35.8 62.5 
365 抖lecap Ex也vation 1 42.8 51.8 55.3 

365 pile cap Ex圍va吐。n2 52.8 57.8 61.9 

365 pile cap Fal且work 52.8 35.8 晶 8 56.3 
365 抖lecap Plaαng∞nc 52.8 49.8 35.8 56.8 61.8 

365 pier& 個per. falsework 52.8 35.8 55.8 

365 pier ~ super pl.由19∞nc 49.8 49.8 35.8 56.8 61.2 

NSR7 357 Temp.works Tempworks 52.9 42.9 35.9 52.9 59.2 

357 Piling works Excavation 1 52.9 55.9 55.9 62.9 

357 Pi1ing works Excavation 2 52.9 57.9 62.1 

357 F也ngworks Excavati.on3 52.9 55.9 49.9 35.9 43.9 61.6 
357 Piling works plaårlg conc 52.9 55.9 49.9 53.9 35.9 62.7 

357 pile caJ' Ex曲vation 1 42.9 52.0 55.5 
357 pile cap Ex也va世on2 52.9 57.9 62.1 

357 pile cap Fal:sew叮k 52.9 35.9 咀.9 56.5 

357 pile cap Placing∞nc 52.9 49.9 35.9 57.0 62.0 

357 pier ~ super falsework 52.9 35.9 56.0 

357 pier &凹per. placing∞nc 49.9 49.9 35.9 5;叭。 61.4 

NSR8 311 Temp.works Tempworks 54.1 44.1 37.1 54.1 60.4 

311 Piling works Excavation 1 54.1 57.1 57.1 64.1 

311 Piling works Excavation 2 54.1 59.1 63.3 

311 Pi1ing works Excava恆。n3 54.1 57.1 51.1 37.1 45.1 62.8 

311 Pi1ing works placing∞nc 54.1 57.1 51.1 55.1 37.1 63.9 

311 püe cap Ex圍vation 1 44.1 53.2 56.7 

311 pile cap Ex回vation 2 54.1 59.1 63.3 

311 pile~"l' Falsework 54.1 37.1 45.1 57.7 

311 pile cap Plaång∞nc 54.1 51.1 37.1 58.2 63.2 

311 pier & super fa1sework 54.1 37.1 57.2 

311 pier&個戶r placing∞m 51.1 51.1 37.1 58.2 62.6 

NSR9 255 Temp. works Tempworks 55.9 45.9 38.9 55.9 62.1 

255 Pi1ing works Excavation 1 55.9 58.9 58.9 65.9 
話5 P血ngws>rks Excava且on2 55.9 60.9 65.1 

255 Pi1ingwor~ Excavation 3 55.9 58.9 52.9 38.9 46.9 64.5 

255 F血ngworks pla~gconc 55.9 58.9 52.9 56.9 38.9 65.7 

255 pile cap Ex圍vation 1 45.9 54.9 58.4 

255 pile cap Ex咀vation2 55.9 60.9 65.1 

255 pile.cap Fa1sework 55.9 38.9 46.9 59.5 

255 pile 血p PI.cing∞nc 5且， 529 38.9 59.9 64.9 

255 pier&叩per. falsework 55.9 38.9 59.0 

255 pier&血per. placing∞.nc 52.9 52.9 38.9 59.9 64.4 

NSR10 238 Temp. works Tempworks 56.5 46.5 39.5 56.5 62.7 
認8 P血ngworks Excavation 1 56.5 5位5 59.5 66.4 

238 F血ngworks Excavation 2 56.5 61.5 65.7 

238 Pi1ing works Excavation 3 56.5 59.5 53.5 39.5 47.5 65.1 
238 Pi1ing works placing∞nc 56.5 59.5 53.5 57.5 39.5 66.3 
238 凶ecap Ex個vation 1 46.5 55.5 59.0 

238 pile cap Ex個v.恆。n2 56.5 61.5 65.7 

238 抖le cap Falsework 56.5 39.5 47.5 60.1 

238 pile cap PI.由g∞nc 56.5 53.5 39.5 60.5 65.5 

238 pier&阻per. falsework 56.5 395 59.6 

238 pier&甜per. placing∞nc 535 53.5 39.5 60.5 65.0 

NSRll 204 Temp.works Tempworks 57.8 47.8 40.8 57.8 64.1 
到4 !,i1ing works Excavation 1 57.8 60.8 60.8 67.8 

羽4 :pi1ing works Excavation 2 57.8 62.8 67.0 
卻4 Pi1ing works Excllvation 3 57.8 60.8 54.8 40.8 48.8 66.4 
詛4 Piling works placin$ conc 57.8 60.8 54.8 58.8 40.8 67.6 
別4 pile cap Excava恆。n1 47.8 56.8 60.3 
詛4 pile cap Ex曲vation 2 57.8 62.8 67.0 
羽4 pile cap Falsework 57.8 咀8 48.8 61.4 
詛4 pile cap Placing conc 57.8 54.8 40.8 61.8 66.9 

204 pier & super falsework 57.8 40.8 60.9 
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Construction Task -Nullah Widening works (no mitiga丘。n)

卻坐 pier & 5Uper. pladng∞nc 54.8 54.8 40.8 61.8 66.3 
NSR12 151 Temp.works Tempworks 60.4 50.4 咀4 60.4 66.7 

151 Piling works Excava區。nl 60.4 63.4 63.4 70.4 

151 F血ngworks Excava區。n2 60.4 65.4 69.6 
151 F血ngworks Excavo.tion 3 曲，生 63.4 57.4 咀 4 51.4 69.0 
151 F山ngworks pl.cing∞nc 60.4 63.4 57.4 61.4 43.4 70.2 
151 püecap Ex圍vation 1 50.4 59.4 62.9 

151 抖lecap Ex但V岫on2 60.4 65.4 69.6 
151 pile cap FaJ且work 60.4 43.4 51.4 64.0 
151 püe 血P PI.cing∞nc 60.4 57.4 43.4 64.4 69.5 
151 pier& 個per. :falsework 60.4 也4 63.5 
151 pier&剖per. pl.cingαmc 57.4 57.4 43.4 64.4 68.9 

NSR13 116 Temp. works Tempworks 627 527 45.7 627 69.0 
116 Piling works Excavation 1 627 65.7 65.7 72.7 

116 Piling works Ex個vation 2 627 67.7 71.9 

116 Piling works Excavation 3 627 65.7 59.7 45.7 53.7 71.3 
116 Piling works pl.cing∞nc 627 65.7 59.7 63.7 45.7 72.5 

116 püe cap Ex也vation 1 527 61.7 65.2 

116 püe 間p Ex圍.vation 2 627 67.7 71.9 

116 pile 回p FaJ且work 627 45.7 53.7 66.3 

116 pile cap PI.叮嚀∞nc 627 59.7 45.7 66.7 71.8 

116 pier&阻per. falsework 627 45.7 65.8 

116 pier&凹p~~ pla~gconc 59.7 59.7 45.7 66.7 71.2 

NSR 14 147 Temp.works Tempworks 60.7 50.7 43.7 60.7 66.9 

147 Piling works Excavation 1 60.7 63.7 63.7 70.6 

147 Piling works Excavation2 60.7 65.7 69.8 

147 Piling works Excavation 3 60.7 63.7 57.7 咀 7 51.7 69.3 

147 F也.ngworks pl.cing∞nc 60.7 63.7 57.7 61.7 晶 7 70.4 

147 püecap Ex晶.vation 1 間7 59.7 63.2 

147 抖lecap Ex個.vation 2 60.7 65.7 69.8 

147 抖le 個p FaJ盟:work 60.7 43.7 51.7 64.2 
147 pile 臼p PI問ng∞nc 60.7 57.7 咀 7 64.7 69.7 

147 pier&剖per. :faIsework 60.7 咀 7 63.7 

147 pier &阻伊r. placing:空空C 57.7 57.7 43.7 64. 7 69.1 

NSR 15 121 Temp.works Tempworks 623 523 45.3 623 68.6 
121 Piling works Excavation 1 623 65.3 65.3 72.3 

121 Piling works Excavation 2 623 67.3 71.5 

121 F血ngworks Excavation 3 623 65.3 59.3 45.3 53.3 71.0 

121 Piling works placing∞m 623 65.3 59.3 63.3 45.3 72.1 

121 pile 回p Ex個，vation 1 523 61.4 64.9 
121 lpüecap Exc:avation 2 623 67.3 71.5 
121 研le 明p Fabework 623 45.3 53.3 65.9 

121 püe 曲P PI.cing∞nc 623 59.3 45.3 甜，.4 71.4 
121 pier& 間~. faIsework 623 45.3 65.4 
121 pier&叫阻止 placing∞nc 59.3 59.3 45.3 66.4 70.8 

NSR 16 141 Temp.works Tempworks 61.0 51.0 44.0 61.0 67.3 
141 Piling works Excava值。nl 61.0 64.0 64.0 71.0 

141 Piling works Excavation 2 61.0 66.0 70.2 

141 Piling works Excavlltion 3 61.0 64.0 58.0 44.0 520 69.6 

141 Piling works placing∞'nc 61.0 64.0 58.0 620 44.0 70.8 

141 pile 唱p E詠唱Lva世onl 51.0 60.0 63.5 

141 püecap Ex也va世on2 61.0 甜。 70.2 

141 pile 回p FaJ揖work 61.0 44.0 520 64.6 

141 püe 臼p Pla.曲19∞nc 61.0 58.0 44.0 65.0 70.1 

141 pier& 目per. fulsework 61.0 44.0 64.1 

141 pi~!_~ super. Ipl.也可∞nc 58.0 58.0 44.0 65.0 69.5 

NSR17 176 P也ng "Y~rks Excllvation 1 59.1 621 621 69.1 

176 Piling wo_r_k.S Excavation 2. 59.1 64.1 68.3 

176 Piling works Excavation 3 59.1 621 56.1 421 50.1 67.7 

176 Piling wor~ pla~gconc 59.1 621 56.1 60.1 421 68.9 
176 Ipile cap Ex個vation 1 49.1 58.1 61.6 
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Constnlction Ta品 -Nullah Widening WOr區 (no mitigation) 
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176 pile 個p Ex血vation 2 59.1 64.1 68.3 

176 pile caE Fa1sework 59.1 也已1 50.1 62.7 

176 pile cap Plaèngconc 59.1 56.1 42.1 63.1 68.2 

176 pier&間per falsework 59.1 在2.1 62.2 

176 pier&su~~ p10cing∞.nc 56.1 56.1 在2.1 63.1 67.6 

NSR18 231 Temp.works Tempworks 56.7 46.7 39.7 56.7 63.0 

231 Piling works Excavation 1 56.7 59.7 59.7 66.7 

231 Piling works Excava恆。n2 56.7 61.7 65.9 

231 Piling works Excavation 3 56.7 59.7 53.7 39.7 47.7 65.3 

231 Piling works p1acing∞，nc 56.7 59.7 53.7 57.ι7 39.7 66.5 

231 pile cap Ex曲vation 1 46.7 55.7 59.3 

231 pile cap Ex自vation 2 56.7 61.7 65.9 

231 pile c,,1' Fa1sework 56.7 39.7 47.7 60.3 

231 pile cal' Plaèng∞nc 56.7 53.7 39.7 60.7 65.8 

231 pier &super fa1sework 56.7 39.7 59.8 

231 pier&甜per p10血g∞nc 53.7 53.7 39.7 60.7 65.2 

NSR19 話3 Temp.works Tempworks 55.9 45.9 38.9 55.9 62.2 
話3 Piling works Excavation 1 55.9 58.9 58.9 65.9 

253 Piling works Excavation 2 55.9 60.9 65.1 

253 F血ngworks Excava組on3 55.9 58.9 52.9 38.9 46.9 64.6 

253 Piling works plaèng∞.nc 55.9 58.9 52.9 56:9 38.9 65.7 

253 pi1e cae Ex也.va值。nl 45.9 54.9 58.5 

253 pile cap Excavation 2 55.9 60.9 65.1 

253 pi1e cap Fa1sework 55.9 38.9 46.9 59.5 

253 pile cal' Plaèng∞.nc 55.9 52.9 38.9 59.9 65.0 

253 抖er&su戶r fa1sework 55.9 38.9 59.0 

253 pier & su伊r plaèngconc 52.9 52.9 38.9 59.9 64.4 
NSR20 141 . Temp. works Tempworks 61.0 51.0 44.0 61.0 67.3 

141 Piling works Excavation 1 61.0 64.0 64.0 71.0 

141 Piling works Excavation2 61.0 66.0 70.2 

141 F山ngworks Excavation 3 61.0 64.0 58.0 44.0 52.0 69.6 

141 Piling works plaèng∞m 61.0 64.0 58.0 62.0 44.0 70.8 

141 pile cap Ex且vation 1 51.0 60.0 63.5 

141 pile cap Excavation 2 61.0 66 日 70.2 

141 pile cap Falsework 61.0 44.0 52.0 64.6 

141 pile cap P1個ngconc 61.0 58.0 44.0 65.0 70.1 

141 pier_& 甜per fa.1.5eW'ork 61.0 44.0 64.1 
141 pier & super pla<血g∞.nc 58.0 58.0 44.0 65.0 69.5 

NSR21 176 Temp.works Tempworks 59.1 49.1 42.1 59.1 65.4 

176 Piling works Excava區。nl 59.1 62.1 62.1 69.1 

176 Piling works Excavation 2 59.1 64.1 68.3 

176 Piling works Excavation3 59.1 62.1 自 1 在且1 50.1 67.7 

176 Piling works p10cing∞nc 59.1 62.1 自 1 60.1 42.1 68.9 

176 pilecap Ex圍vation 1 49.1 58.1 61.6 

176 pile caE Ex曲vation 5位 1 64.1 68.3 

176 口ile cap Falsework 59.1 42.1 50.1 62.7 

176 pilecap Placing∞'nc 59.1 56.1 42.1 63.1 68.2 

176 pier&個per fal且work 59.1 也已1 62.2 

176 pier &super placing∞'nc 56.1 56.1 也且1 63.1 67.6 

NSR22 3咀 Temp. works Tempworks 53.3 扭.3 36.3 53.3 59.6 

3咀 Piling works Excavation 1 53.3 56.3 56.3 63.3 

3咀 Piling works Excavation 2 53.3 58.3 62.5 

3也 Piling works Excavation 3 53.3 56.3 50.3 36.3 44.3 61.9 

342 Piling works p10cing∞nc 53.3 56.3 50.3 54.3 36.3 63.1 

3咀 ile cap Ex圍vation 1 扭.3 5且3 55.8 

342 pile cap Ex目，vation 2 53.3 58.3 62.5 

3咀 pile cap Falsework 53.3 36.3 44.3 56.9 

3也 pile cap Plaèngconc 53.3 50.3 36.3 57.3 62.4 

3也 ier & 5uper fa1sework 53.3 36.3 56.4 

342 pier & 5uper pla_~g∞nc 50.3 50.3 36.3 57.3 61.8 
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Carriageway Construction (no mi世ga世on)

Sensitive Distance 
Tasks SPL of equipment used 

Total SPL al 
Reciever (m) NSR 
NSRl 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 

NSR2 207 Excavation 1 47.7 56.7 60.2 

207 Excavation 2 62.7 57.7 66.9 
2日7 Backfilling 57.7 50.7 61.5 

207 Placing conc 54.7 61.7 40.7 65.5 

NSR3 178 Excavation 1 49.0 58.0 61.5 

178 Excava世on2 64.0 59.0 68.2 

178 Backfilling 59.0 52.0 62.8 

178 Placing conc 56.0 63.0 位.0 66.8 

NSR4 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 45.4 70.2 

NSR5 102 Excavation 1 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 

NSR6 65 Excavation 1 57.7 66.8 70.3 

65 Excavation 2 72.7 67.7 li76;QiL 
65 Backfilling 67.7 60.7 71.5 

65 Placing conc 64.7 71.8 50.7 ,""'.;. '75滔

NSR7 21 Excavation 1 67.6 76.6 80,1 
21 Excavation 2 82.6 77.6 86;7/ 山、

21 Backfilling 77.6 70.6 ;時恥3 氣

21 Placing conc 74.6 81.6 ω.6 λt 巳85(4}?

NSR8 20 Ex咀喃自n1 68.0 77.0 .\.80;5心念

20 Excavation 2 83.0 78.0 以戶忠民:2; 拭去

20 Backf也mg 78.0 71.0 也 .81;8::

20 Placing conc 75.0 82.0 61.0 '..85.8 

NSR9 20 Excavation 1 68.0 77.0 80:5 九趴

20 Excavation 2 83.0 78.0 8712 
20 Backfilling 78.0 71.0 布.81\8........:.:.

20 Placing conc 75.0 82.0 61.0 九 \'8$8γr

NSR10 63 Excavation 1 58.0 67.0 70.5 

63 Excavation 2 73.0 68.0 77.2 

63 Backfilling 68.0 61.0 71.8 

63 Placing conc 65.0 72.0 51.0 75.8 

NSRll 38 Excavation 1 62.4 71.4 74.9 

38 Excavation 2 77.4 72.4 81.6 

38 Backfilling 72.4 65.4 76.2 
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Construction Task - General Road Widening (rni世gated - BS 5228 PME and screening where 
applicable) - lower level 

NSR 7 21 Excavation 1 60.6 66.6 70.5 

21 Excavation 2 71.6 78.6 82;在

21 Backfilling 71.6 73.6 令 78;7

21 Placing conc 74.6 67.6 50.6 、 78:4

NSR8 20 Excavation 1 61.0 6久。 71W 九 γ

20 Excava世.on2 72.0 79.0 82:8、

20 Backfilling 72.0 74.0 79迂

20 Placing conc 75.0 68.0 51.0 78;8 

NSR9 20 Ex臼va位。n1 61.0 67.0 71:0.... .. 

20 眩目vation2 72.0 79.0 '.82$/ 

20 Backfilling 72.0 74.0 79:1 

20 Placing conc 75.0 68.0 51.0 \.78;8\、

NSR10 63 Excavation 1 51.0 57.0 ~在 ...".61.0........

school 63 Excavation 2 62.0 69.0 ~γ.72:8、 vuT|4

63 Backfilling 62.0 64.0 69.1 九♂

63 Placing conc 65.0 58.0 41.0 68:8' 

NSRll 38 Excavation 1 55.4 61.4 65.4 
38 Exca va tion 2 66.4 73.4 77.2 串

38 Backfilling 66.4 68.4 735 

38 Placing conc 69.4 62.4 是5.4 \.75;2 川

NSR12 29 Exca va tion 1 57.8 63.8 、叭 67i7"'.'./' '. 
29 Excavation 2 68.8 75.8 頭9:6'戶叭看

29 Backfilling 68.8 70.8 、拉已ι75;9 可 7 看

29 Placing conc 71.8 64.8 47.8 75，6 戶嘻

NSR 13 13 Excavation 1 64.7 70.7 74;7 

13 Excavation 2 75.7 82.7 86.5 有

13 Backfilling 75.7 77.7 82.9比有

13 Placing conc 78.7 71.7 54.7 、個.5、有
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Construction Task - U組ity Diversion (mitigated) - lower level 

NSR7 108 Excavation 1 41.3 52.3 55;'7 
108 Excavation 2 36.3 54.3 60.3 J川6基，3叮叮

108 Diversion 60.3 36.3 J 其 63.3.'\'"

108 Backfil世\g 54.3 56.3 戶已 61.5 、、

108 Plaångconc 60.3 56.3 36.3 刀6在;8ι

NSR8 62 Excavation 1 46.2 57.2 ......，..60:5; 九

62 Excavation 2 41.2 59.2 65.2 ..,'.,....69;1..\i. 

62 Diversion 65.2 41.2 ι68L2 心已

62 Backfilling 59.2 61.2 l 、治6$(

62 Placing conc 65.2 61.2 41.2 ;川 .69;6心:之

NSR9 20 Excavation 1 56.0 67.0 了0;3 正 J

20 Excava且on2 51.0 69.0 75.0 /., \79;0:\".. 
20 Dive間ion 75.0 51.0 、 78:0. 扎在

20 Backfilling 69.0 71.0 :)'，'...'f ..76通支

2日 Plaångconc 75.0 71.0 51.0 、 79;$ 于 .i，.ll

NSR10 63 Exca va tion 1 46.0 57目。 .60;4于

63 Excavation 2 41.0 59.0 65.0 6.9:0ii 
63 Diversion 65.0 41.0 68;0叭叭

63 Backfilling 59.0 61.0 .66，1、法t

63 plaångconc 65.0 61.0 41.0 ..69;5μ 

NSRll 38 Excavation 1 50.4 61.4 64:7 九

38 Excavation 2 45.4 63.4 69.4 /73;4;,/.. 

38 Diversion 69.4 45.4 山、 72:4日J

38 Backfilling 63.4 65.4 70S?"" 
38 Plaångconc 69.4 65.4 45.4 t,::73;9. ,':' 

NSR12 29 Excava世。n1 52.8 63.8 '..>， .'67:1' 成

29 Excavation 2 47.8 65.8 71.8 \'75;.7 ♂也

29 Diversion 71.8 47.8 ι 乙:'74i8 江、~

29 Backfilling 65.8 67.8 叫"'，72:9.'" ，(;，

29 Plaångconc 71.8 67.8 47.8 "'，\\，/76，2'心、#

NSR 13 27 Excava誼。n1 53.4 64.4 67:7 “ 

27 Excavation 2 48.4 66.4 72.4 于出抖76:4'、 i.."， J#

27 Diversion 72.4 48.4 以 75，4..1#

27 Backfilling 66.4 68.4 ;73;$1 
27 Plaångconc 72.4 68.4 48.4 76;8(.1# 
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Constnlction Task -Flyov前 construction works (rnitigated)-lower level 
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Constntction Task -Ayover cons甘uction w目k$ (mitigated)-lower level 

A B C D E F G 日 I J K 
188 24 pile 目p Excava誼。n 54.4 65.4 68;官

189 24 pile 臼p Excava包。n 67.4 74.4 78.且 t # 

190 24 pile 個p Falsework 73.4 49.4 48.4 '::'..:76，哥 .'"1#

191 24 pile 個p Placingco~ 73.4 73.4 49.4 71.2 ...，'80;S 日 :':1#

192 24 pier & super faJsework 76.4 49.4 先ι79叫:巧#

193 24 pìer&到per. placingcon 70.4 73.4 49.4 71.2 持'""':72(6:\d#

194 NSR13 35 Pilingwo由s Excavati個 1 73.1 74.1 74.1 ,....,...:81;6: , :.:.:.:/# 
195 35 Piling works Excavation 2 64.1 71.1 ，:::.74;9....、日

196 35 Piling works Excavation 3 70.1 51.1 46.1 45.1 ，':::73cZ 川

197 35 Piling works Excavation 4 73.1 51.1 46.1 .76'Z;.::.:I# 

198 35 Piling works placing~_~ 73.1 74.1 70.1 45.1 46.1 ":'\.8眩s:: ,'.0": 1# 

199 35 pile臼p Ex晶vat:ion 51.1 62.1 '.::60",5\< " 
200 35 pile cap Excavation 64.1 71.1 74~'會

201 35 pile 且p Falsework 70.1 46.1 45.1 73,1':", 
2日2 35 pile 個p Placingcon 70.1 70.1 46.1 67.9 77;31# 

203 35 pier &血p目. falsework 73.1 46.1 人 7成1、古#

204 35 eier &目p.r placing_con 67.1 70.1 46.1 67.9 '.76;3',.' '.1# 

1). :7 



Carriageway construction 
(mi丘gated with silenced equipment and screening where applicable))- lower level 

NSR7 21 Excavation 1 55.6 66.6 ♂ 69';9'"'"" ，，，.， 

21 Excavation 2 75.6 68.6 .7~，3).5rl 
21 Backfilling 68.6 70.6 、 ;U<7().單守v

21 Placing conc 74.6 70.6 50.6 扎'.79;0

NSR8 20 Excava世on1 56.0 67.0 . .'.'7m3T'.;'" 

20 Excavation 2 76.0 69.0 '79$' 

20 Backfilling 69.0 71.0 '76:1λi 

20 Placing conc 75.0 71.0 51.0 '<'79主5 川

NSR9 20 Excavation 1 56.0 67.0 ?'/lOJ$你
20 Excavation 2 76.0 69.0 N叫:79;8/如

20 Backfilling 69.0 71.0 "'76:t;',",'"",.", 

20 Placing conc 75.0 71.0 51.0 7 月795川叫:

NSR10 63 Excavation 1 46.0 57.0 么60;在九人

school 63 Exca va tion 2 66.0 59.0 ..'6918.".."."'. 

63 Backfilling 59.0 61.0 v 、 i66;1.')\

63 Placing conc 65.0 61.0 41.0 .'695:..... 、

NSRll 38 Excavation 1 50.4 61.4 只(!i1l7、

38 Excavation 2 70.4 63.4 在 J、世.4'.2..;...'.... ， •• 

38 Baékfilling 63.4 65.4 九 '70Sγ 恥、

38 Placing conc 69.4 65.4 45.4 心73;9 、于

NSR12 29 Excavation 1 52.8 63.8 內67;1

29 Excavation 2 72.8 65.8 ;7GJEa 

29 Backfil1ing 65.8 67.8 九九 72.9 心

29 Placing conc 71.8 67.8 47.8 76:2'> 古書

NSR 13 13 Excava世on 1 59.7 70.7 '.74;1./. 
13 Excavation 2 79.7 72.7 山 83:5 iil#

13 Backfilling 72.7 74.7 六 79$'{1#

13 Placing conc 78.7 74.7 54.7 口叫 83'í2圳青#

NSR14 61 Excavation 1 46.3 57.3 ;'.60;6.....\.,.'.",. 

61 Excavation 2 66.3 59.3 立、 70mι品

61 Backfil1ing 59.3 61.3 西6.4 ".、

61 Placing conc 65.3 61.3 41.3 >.69:8 
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Construc世on Task - General Road Widening (rni世gated - BS 5228 PME and screening where 
applicable) - mid-level 

NSR 7 45 Excavation 1 53.9 63.0 66.5 

45 Excavation 2 64.9 71.9 75,7 
45 Backfilling 64.9 66.9 72,1 
45 Placing conc 67.9 60.9 是3.9 ?正.雪

NSR8 45 Ex且vation 1 53.9 63.0 、 665 九

45 Excavation 2 64.9 71.9 、 γ.......75;7;.....

45 Backfilling 64.9 66.9 、、 72:1

45 Placing conc 67.9 60.9 43.9 .......(7主.71ι

NSR9 44 Excavation 1 54.1 63.2 :66;7..... 

44 Excavation 2 65.1 72.1 υ75;9 

44 Back且lling 65.1 67.1 72:3 
44 Placing conc 68.1 61.1 44.1 li7L!! 

NSRll 55 Excavation 1 52.2 61.2 入 .64;7.....

55 Excavation 2 63.2 70.2 宇先t74;0 甘

55 Backfil且ng 63.2 65.2 品V，主{70i3γ 、

55 Placing conc 66.2 59.2 42.2 c諾言。m防:九

NSR12 49 Excavation 1 53.2 62.2 川山/65:7'戶、 r

49 Excavation 2 64.2 71.2 .75:0 

49 Backfilling 64.2 66.2 占71;3

49 Placing conc 67.2 6日.2 43.2 1'71;0γ 

NSR 13 42 Excavation 1 54.5 63.6 ...........;67:1(...... 

42 Excavation 2 65.5 72.5 ι"'/':76)3" 九九吭

42 Back組ling 65.5 67.5 、 72:7七

42 Placing conc 68.5 61.5 44.5 九日 t72;3、

# 

# 

# 
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Constmction Task - U凶ity Diversion (mi世gated) - (40m) mid level 
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NSR7 115 Excavation 1 40.8 51.8 55‘主

115 Exca va tion 2 35.8 53.8 59.8 λ63;8 

115 Diversion 59.8 35.8 '.".62i8Ti 、

115 Back血ling 53.8 55.8 60:9.. 

115 Placing conc 59.8 55.8 35.8 64;3、 J

NSR8 74 Excavation 1 44.6 55.6 59(0) 

74 Excava世。n2 39.6 57.6 63.6 卅唸6';;\6、叫中

74 Diversion 63.6 39.6 ， '96:6. 、三♂

74 Back血11趴g 57.6 59.6 :γ>6益緊拉、

74 Placing conc 63.6 59.6 39.6 九 68;1('品已

NSR9 44 Excavation 1 49.1 60.1 的思

44 Excavation 2 44.1 62.1 68.1 72汪九 t

44 Diversion 68.1 44.1 7LL 

44 Backfi11ing 62.1 64.1 、 .69;3、 J 九

44 Placing conc 68.1 64.1 44.1 心有已于2， 6..../.:

NSR11 55 Excavation 1 47.2 58.2 61:5九

55 Excavation 2 42.2 60.2 66.2 70~2 

55 Diversion 66.2 42.2 L .69,2 
55 Backfi11ing 60.2 62.2 67;3 

55 Placing conc 66.2 62.2 42.2 1 ， :7o;~;'i' 

NSR12 49 Ex明vation 1 48.2 59.2 、、、、6宮;5

49 Excavation 2 43.2 61.2 67.2 71;2: 

49 Diversion 67.2 43.2 70:2r戶的

49 Backfilling 61.2 63.2 :::268:3 哼 r

49 Placing conc 67.2 63.2 43.2 71、3 九

NSR13 48 Excavation 1 48.4 59.4 沁 62.7' ♂

48 Excavation 2 43.4 61.4 67.4 71::4、

48 Diversion 67.4 43.4 于o;~h

48 BackfilIing 61.4 63.4 .::......:p 68;5 i 、

48 Placing conc 67.4 63.4 43.4 叫7];8/:...
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Construction Task -Flyover construction works (mitigated)-(40m) mid-level 

Tasks 
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Carriageway construction 
(mitigated with silenced equipment and screeningwhere applicable))- 叫小level

Sensi包ve Oistance 
Tasks SPL of equipment used 

Total SPL at 
Reciever (m) NSR 
NSR7 45 Excava且on1 48.9 59.9 63..1 

45 Excavation 2 68.9 61.9 72:7 
哇5 Backfilling 61.9 63.9 69:1 
45 Placing conc 67.9 63.9 43.9 72;生

NSR8 45 Ex也vation 1 48.9 59.9 .63;3 

45 Excavation 2 68.9 61.9 .72:7 
45 Backfilling 61.9 63.9 69.1 
45 Placing conc 67.9 63.9 43.9 九 721i壘

NSR9 44 Excavation 1 49.1 60.1 63í5戶

44 Excavation 2 69.1 62.1 1> .•.. 72:9 

44 Backfilling 62.1 64.1 69,3 
44 Placing conc 68.1 64.1 44.1 作 72;6

NSRll 55 Excavation 1 47.2 58.2 6主.5

55 Excavation 2 67.2 60.2 川71;0''''

55 Backfilling 60.2 62.2 心67$\

55 Placing conc 66.2 62.2 42.2 .'}(.70i7 

NSR12 49 Excavation 1 48.2 59.2 625、

49 Excavation 2 68.2 61.2 ~叭 72;0

49 Backfilling 61.2 63.2 杰、68;3λ

49 Placing conc 67.2 63.2 43.2 71:7 

NSR 13 42 Excavation 1 49.5 60.5 63.9 

42 Excavation 2 69.5 62.5 73;3 

42 Backfilling 62.5 64.5 (p9;研♂

42 Placing conc 68.5 64.5 44.5 73.0 、
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