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1 到TRODUCTION

1.1 BACKGROUND 

Babtie BMT (HK) Ltd in association with ENP AC Ltd.，詞。 Tin & AssocÎ諺語s Consulting Engineers 
Ltd, Urbis Limited and MV A Asia L吋 were commissioned by Highways DepartmentINT Region to 
carry out the EnvÎronmental Impact Assessment and Drainage Impact Assessment Studies for the 
Hiram' s Highway Improvement between N位n Wai and Ho Chun鑫 and upgradin慧。f Local Acce岱
Roa也.計lis repo口 presents 詣。 results of the Environmentallmpact Assessment. 

In order to re紋。ve the s~arp bend and to improve road safety and capaciry, improvement works to 
Hiram's Highw在y have been proposed. The wo是s incl叫e: (a) 也e construction of a 0.7 km long, two 
lane carriageway on elevated embankrnents 飢這 structures between Nam W法i and Nam Pin W剖， (b) 
the fonnation of road reserve for two future tra但c )anes, (c) the construction of a roundabout at the 
junction of Hiram' s Highway and Nam Pin Wai Road, (d) local improvement to the exîstin皂白iram's
Highway between Nam Wai and r這am Pin W剖， and (e) the associated works. Figure 1.1 shows the 
location and lim it of the scheme. 1n a毒品tion， a prelimina.ry general1ayout plan in the scale of 1: 1 000 
(Drawing No. BB.HKJ96044/G l lP/OO 1 A in Appendix F) is enlcosed for ease of reference. 

1..2 OBJECTIVE OF ENVIRONM單NTAL IMPACT ASSESSMENT STUDY 

計le purpose of the S認dy is to provide informa:話。n øn the nature and extent of 出e potential 
environmental impacts on the environment arising ftom 白e construction and operation of the Project 
and a11 concurrent activities in 由earea.
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The objectives of tl泊位sessment are as follows: 

i) to describe 伽 proposed project and associa自d wo的 together wi訟 the environmen旭|
requiremen認為rc缸rying- out the proposed p吋惚之

ii) to identify 個d desc話扭過e elements of 設le community and environment 1ikely to be a能cted by 
the proposed projec~ andlor likely to cause adverse impacts upon the proposed p吋ect， including 
both the natu則， ecological， landscape 組d visual an是 man-made environment; 

切的 identify 叫中anti砂 emission 詢問es anl述如:tennine the significance of impac認 on sensitîve 
receivers an是 potential affected 惱es;

iv) 給 identi令'and quanti令， any potentiallo翠綠 or damage to t10ra, fauna and natural habitats; 

v) to propose the provision of Înfrastructure or mitigation measures so 諮詢 minimise polluti帥，
environmental disturbance and 詰uisance durin摸 construction and operation of the project; 

vi) to i色的i兮， predict and evaluate the resi是ual (i.e. after practicable mitigation) environmental 
impacts and cumulative effec也 expected to arise du加拿出e constnJction and operation 帥的傲。f
thep吋ect in 認lation to the sensitive receivers an是 potential a能cted uses; 

vii) 的 identi兮. a莘莘ess and speci有， methods, measures and stand前啦t to be included in the deta i1ed 
desi妒. construction and operation 。他ep吋ect which are nece.路ary to mitigate these impac臼 and
reduce them to acceptable levels; 

8abtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbi軍 Limited
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viii) to design and speci令， the envÎronmental monitoring and audit requirements necessary to ensure 
the implementation and the effectiveness of the environmental protection and pollutíon control 
measures adopte止

ix) 的 inv{:stîgate the extent of si缸-e能悔。f proposed miti惡ation measures that may lead to other 
fonns of impacts; 

x) to identify cons甘3in怯 associated with the mitigation measures re∞mmended in the study; and 

-xi)ωidentify any' addîtîonal studies necess剖γto fulfil tne objectiv的 to the requirements. of this EIA 
S仙dy.

1.3 KEv ENVIRONMENTAL IsSUES ADDRESSED 

An Environmentall之.eview (ER) was conducted by the Environmental Protection Departmer立 (EPD) in 
October 1994. One of品。 key i詞ues identîfied was the tikeJy degradation of the noise environment. 
SectÎo泣 20f甚至i辜鴻po詰 specical1y addresses the likely noise impacts during bo曲曲e construction and 
operation phases of the Project. 

Another key i認泊緝毒.res蠶:ed in this report is 也ee能ct ofthe scheme on 血e landscape and the visual 
impact 'cause是 by it, includi話毒品e proposed m itig益ion me俗話res. A 我111 紹給草草ment of 也îs issue is 
告語iled in S紹tion 3 of詰le report. 

有e ER .c'誰vîsaged th站接lere would be no significa琵t air pollutìo'認 impac扭扭.t .requir.e是通at pol1ution 
-control me路ures should be implemented to control no擒，是ust and site run-off during construction. 
Recommended poll的ion -cl剖~s ∞vering the above 加V~ been p揖pared and are co益tained at 
AppendixA. 

A!也ough plain bar吋ers and inverted-L baniers ar{: proposed 10 扭曲ce noise in tþe P悶ject， the 
consequential 叫r qu訓ity impacts arising from the plain barrie~ 紅e not co懿idred to be signific路t i話

view of 恥。penness of 恥恥Study Ar.ea. As a result, no quantitative assessm.ent of the aîr quality 
impact is made. Notwithstanding 由民 EM&A requirements wi也 respect 姆拉 quality 部ri啤 the

construction 帥的e are included in a stand咱lone EM&A Manual to monitor the 弱的嗨m
cons甘uction dust impact. 

With -r海spect to ecological impacts, discussions were held with Agricultural and Fisheries Deparnnent 
on the scope of 鋪路給ment and survey requiremen路 for the project. A v~getation survey was then 
-carried 0低 to identÎ令 aIl th~ a能cted 甘ee species wi由in the Study Area. Additional surveys on the 
strearn courses and thesecondary woodland near Wo Mei Vill咚e were canied out.前le results of the 
surveys are pr.侃的ted in Section 辱。fthe repo話，

2. NOISE IMPACT ASSESSMENT 

2.1 lNTRODUCTION 

A noise assessment has been caπied out for the scheme in accordance with the Project Brief 訊社
following the methodology described În the Environmental Impact Assessment lnception Report. 

The noise as峙的ment includes assessment of tne ex.isting operational noise leve 怯， anticipated 
construction noise leve站， during road improvement works stage, and operational noise levels for the 
起草草.n year, when the traffic projection within a 15 years period upon the commencement of operation 
of也eP吋ect Îs the maxÎmum. 

8abde 章含lT (益。ng Kong) Ltd. 
Er這PAC Ltd. 
Urbis Li懿Îted
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Higbways Department 接iram's 詩句hway Improvement 
Environ紛紛結IlmpactA莘莘essment

Results of the noise assess您ent have been used as the 忌asis for 血e evaluatÎ悅。f the noise impacts of 
the proposed road improvement work怠。n both existing and pIanned communities，的 well as for the 
i自ntification of locatio悶 where the acceptabIe noise IeveI criteria are exceéded and aþpropriate noise 
mitigation measures may be required. 

2.2 PROPOSED ROAD IMP哀。VEMENTWORKS

1n order to remove the sharp bend and to improve road safety and capacity, improvement works to 
Hi陪m's Highway have been proposed. The works include: (吟出e constnJction of a 0.7 km long, two 
tane carriageway on elevateg embank.ments and structures between Nam Wai and Nam Pin W啦， (b) 
the foπnation of road reserve for two 仇lture traffic lanes, (c) the constructÎon of a roun是about at the 
junction of Hiramts Highway and Nam Pin Wai Road, (d) local improvement to the exi到咚 Hiram's 、
Highway between Nam Wai and Nam Pin Wai, and (e) the associate是 works.

甘le additional twó traffic lanes mentioned in 你 above wi1l be provi這ed in the fonn of another 
carriageway as part of the Hiram' s Highway Phase 4 Dualling propo也I which is scheduled to 
commence constructÎon in late 2000 with ωmpletion in 24 mon也忘

Figures 2.1, 2.2 and Appendix F depict the preHminary general layout of the improved / new 
aligr摺lent.

2.2.1 CODstruction Programme and A叫vities

A preliminary construction progr祖mme for the road improvement works has been sched泣led as sbown 
in TabJe 2.1 (al$O see F"lgUre 2.3). 

Table 2.1 PreUmÎn&rγCo位struction Program鎧e

MonthlYear CODS智uctionAc'益vity

I No. I Descrip益。a

Jul- Au軍事事 Prelimî誰ari毯， site clearance and mobili錯!ion

Sept- Dec98 3 C認話i紅草

J組.. Feb 99 4 Pili草莓

Mar 聶 May99 5 。VAbut

Jun..Aug99 6 Decks 

Sept 99 - Feb 2000 7 Embankment 

Mar - May 2000 8 Drainage 

Jun .. Sept 2000 9 Carriageways 

Oct - Nov 2000 10 Tie畸in Works 

Dec 2000 11 CompJetion 

Equìpment requirements for each activity are provided in Table 2.2, a10ng with sound power levels 
(SWLs) for individual and groups of純uîpment. Equipment SWLs other than that for piling activity are 
based on those contained in Table 3 of Technical Memorandum on Noise from Construction Work 
other rhan Percussive Pilingand Table 11 of BS 5228: Part 1: 1984. 

B泌btie BMT (菇。"露 Kong) Ltd. 
ENPAC Ltd .. 
Vrbis Limited 
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Piling will be needed for the construction of the two elevated structures in front of Wo M訓， and 
equipment SWL is obtained from Table 2 of Technical Memorandum On Noise from Percussive Piling. 

Table 2.2 Typical Equipment Requiremen怨

Construction Activity Equipment and Quanti守 CNP SWL,dB(A) 

Code Per %00且 Total (1) 

plece 重ime
。

Pre liminary works 姐是 Truck with crane G再$ 112 20 
mobilizati。其 Backhoe (Excavator) 。81 112 40 115 

Pneumatic breaker 2 023 117 20 

Cu註in墓 Backhoe (Excavator) 081 112 100 121 
Dump truck 2 。67 117 100 

(2) Piling Pì1ingrigH輛piles 132 . 132 

Truck with crane 048 112 25 
CoVAbut Concrete mixer宮uck

。“ 109 80 116 
Vibratin惡 poker 2 170 113 80 

Decks Concrete mîxer truck 044 109 80 116 
Vibrating poker 2 170 113 80 

Backhoe(Ex侃vator) 081 112 50 
Embankment Dumptruck 2 。67 117 100 122 

Bulldozer 030 115 100-
Road roller 185 108 100 

Truck with crane 。毒草 112 20 

D阻ina皂e
Bac'峙。e (Excavator) G容: 112 80 11尋

Co位.crete mixer 言uck 044 109 20 
Vibrati我gpoker 2 170 113 20 

Roac1 roller 185 108 80 
Cani噁:eways Asphalt truck 2 .. (3) 112 HlO lli 

Paver 004 109 100 

Backhoe (Excavator) 081 112 20 

Tie..in Works 
Pneumatic breaker 2 。23 117 . 20 l1 S 
Conc拘.te m ixer truck 044 10今 10 
Vibratin毒 poker 2 170 113 10 

Completion T ruck with crane 。48 112 20 
Backhoe (Excavator) 081 112 40 11 S 
Pneumatic breaker 2 023 117 20 

Notes: (1) An adjustment of percentage on-time to the SWL has been allowed according 也扭扭re 尋 of
BS 5228: Part 1: 1984. 
Classified as diesel hammer drìving steel pile. 
SWLb訟ed on Table 11 of BS 5228: Part 1: 1984. 

(2) 
(3) 

Babtie BMT(諒。綠草 Kong) Ltd. 
支持PAC Ltd. 
Urbis Limited 
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Highways Oepartment Hira敏﹒量自ighway lmprovement 
Environmentallmpact A單單位翠ment

2.2.2 Predicted Tra控icFlows

Aco話prehensive survey h位已een conducted for the prediction of the ma.-xÎmum traffic flow within 15 
years after the opening of the Project in the Study Area (i.e. 出e worst tra何ic scenario), including the 
“ reaIigned" an是“existin豆;" Hiram's Highway, and other village access roads nearby. 

Upon reviewing the traffic survey results and CTS-2 da血， itw.街 concluded that the daily traffic peak in 
the Study Area occurs in the AM period. As such, the predicted 甘affic flows in the AM peak hours 
have been adopted in 出is noise impact assessment. 

Projected worse case scenario AM peak hour traffic flows and vehicle composition for the roads under 
consideration are co給ined in Hiram 了 Hig.伽句， lmprovements 的tween Nam Wai and Ho Chung 
Trafftc F orecas悶， July ]996 prep釘ed by MV A As ia Limited, and are summarised in Table 2.3 belo\,! 
(see Figure 2.4 for traffic f10w direction). 

For the pu巾的e of this EIA, operational noÎse impact assessment h路 been based on ttaffic on both 
carriageways of the duaI-2 c缸riageway of the straightened Hi路m's Highway alignmenL 

Tablel.3 Predicted Worst C紹e Scenario AM Pe綠Traf主cFlows

Na:街2、

MovementJRoad (1) New E泌s說ng Traffic F10ws OIcÞ ofHeavy Speed 

Al • 750 3血? 50 

Al . 194。 16.S 50 

路 1 • 1S0 3色? 70 

Bl • 1790 11.9 70 

Cl • 7S0 30.1 70 

C立 . 1790 17.9 10 

01 . . 
"。 30.4 50 

02 • 18S0 18.是 主§

R • 160 6.3 
一

重金

Fl 帶 40 § 主金

書立 學 100 20.0 草色

01 • 50 。 50 

02 • 80 25.0 50 

HI • 50 。 50 

H2 • 80 25.0 50 

11 • 7益。 30.3 50 

J2 . 780 29.5 50 

J3 . 1850 18.4 50 

J4 . 1820 t7β 50 

N蚓、 Pin Wai Road • 80 (1) 50.0 50 

Babtie BMT (Hong Kong) Ltd. 
ENPAC.Ltd. 
Urbis Limited 
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2.3 

2.3.1 

Table 2.3 (Cont'd) Predicted Worst Case Scenario AM Peak Traffic Flows 

Nature 

MovementIRoad (1) New Existing Traffic Flo鴨

Ncw Access Road to Wo Mei . 
Access Road (0 Wo Mei . 

AcccsS Road to Hcung Chung . 
Nam Wai Road 

Notes: 

. 
See Figure 2.4 for traffic flow direction. 
2-way ttaffic flow. 

30 (2>

50 (1) 

10 (2) 

230(2) 

O/oofHeavv 

33.3 

20.0 

o 

17.4 

Speed 

50 

50 

50 

50 

(1) 

。)
(3) The assumed speed 扭曲e analysis is accepted in principle by. 由e Transport 

Deparnnent 

PROJECT SITE 

E討sting Noise EnVÎronment 

有e existing noise environment in the vicinity of 也e Project site is dominated by road 泊的C on 
Hiram's Highway. According to the trafÏlC surv.ey conducted by the Traffic Consultant，也e highest 
traffic volume on Hiram "s Highway ∞curs at AM peak hour. Table 2.4 presents the exis.ting (1996) 
traffic tlows .1海corded on site {see Figure 2.4 for traffic flow direction}. 

Table 2.4 Existing AM Peak Traffic FIows 

MovementIRoad (1) Traffic Flo鴨 %ofH組:vy

Al 483 46.6 

A2 1191 26.3 

01 510 46 .1 

02 1146 28.5 
E (2) 1674'(~) 46.6 

Fl 500 4S.0 

F2 1154 27.6 

Gl 502 44.8 

G2 1142 27.8 

Hl 512 45.9 

H2 1152 28.6 

Nam Pin Wai Road 60 (3) 66.7 

Access Road to Wo Mei 40 (3) 25.0 

Access Road to Heung Chung 10(3) 0.0 

Nam Wai Road 160 (3) 25.0 
Notes: (1) 

(2) 
(3) 

See F,igure 2.4 for traffic flow direction. 
Before improvement works, it i5 a 2.way traffic lane. 
2..way traffic flow. 

Speed 

so 
SO 

so 
50 

SO 

50 

50 

50 

so 
50 

50 

so 
50 

50 

50 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
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甘，e AM peak hour road 甘affic noise was monitored on 20 May 1996, and the monitoring results are 
summarised in Table 2.5. Three noise monitoring stations, as shown in Figure 2.5, were set up for the 
noÎse monitoring. Road traffic noise was fou"nd to be the dominant ∞ise source in the Study Area. 

Table 2.5 Existing Nòise Levels during AM Peak Hour 

Monitoring Facade Noise Level, dB(A) 
Stations L,o L90 Lea 

Ml 73.3 60.8 69.5 
M2 76.8 67.3 73.6 
M3 73.6 61.6 70.7 

話e calc迫切ed e文istÎng tra話c noise levels 位 stations M 1, M2 and M3 , based 00 the traffic count for 
the exi位iog 在iram's Hi鑫hway obtained durin事 the noise monîtoring (1 730 vehlhr and 25% heavy 
vehicles)，這re 74.2, 78.1 and 75.4 dB(A) respectively. These predicted levels are consistent with the 
measured L10 (1 hour) noi給 Ieve ls 溢血es誼.tio話.

fiLfiL 
Calculated 認識ing noi鈴 levels at the noise sensitive receivers (NSRs)- in the Study Area using the 
T忍ffic Co其間ltant's 19歸結rvey data are provided in Section 2.5 below. 

As shown by the calculated resul'乳白e current tra但c noise levels at most of the NSRs alon各民iram's
Highway exceed 設le r斌的G máxima. lt i鑫 apparent th茲通e existing NSRs alo喀話iram's Highway 
are bei旬章u億red from 忌妒iticanttra告c noise impac'也

2.3.2 E封stiog Noise Sens~話ve Receivers 「l
L

「
I
L

Noise sensitive receivers in the vicîn峙。f the Project site 虹e 1ikely to be ad浦路ely affccted by the 
proposed road works. Si泊 survey reveals 益at exis丘吟詩SRs in the S泊dy Area are low-rise 
developmen俑t including village houses, vil1訟.， apnm缸'y 5CR!∞i 值d two churches. 

In view of the topographical barrier effect 0能~d by the 5pur near the southem Project li提it， village 
houses at southem end o( Nam Wai are comple'記ly screened 食吟m the 能w alignment and no 
considerable noise impacts are expected (see Figure 2.6). 甘lese houses 紅e thus exclude這岳'Om the 
自認iled noise impact assessment. 

R叩resentative NSRs have been selected for construction and operational noise impact assessments, as 
described in Table 2.6 and depicted in Figure 2.7. 

2.3.3 , Future aod Planned Sensitive Uses 

「
l
L

「

L

「
L
f
L
f
l

InfonnatÎon on future/pl益nned sensitive uses has been obtained from the four draft. Outl ine Zoning 
Pla閱 (i.e. 況。 Chun慧t Hebe 其ave鈍~ Pak Kong and Sha Kok M針t and Tseng Lan Shue) p悶pared by the 
Plannin第 Department， as p挖sented' in Figure 2.8. 計'le areas to the northwest of Wo Mei, which are 
currently occupÎed by industrial premises, have been zoned for residential 如velopment (R(C)), village 
development (V) and comprehensive development area (CDA). Representative receptor points (i.e. Pl 
to Pl勾結出e zone boundary, as shown in Figure 2.8, have been chosen for impact 磁sessment. Other 
areas zoned 閃sidential I village developments (i.e. Heun學 Chun翠 and Wo Meî) can duly be 
represented by the existing NSRs identified there. 

BabtÎe BMγ(Hong Kong) Ltd. 
ENPACLtd. 
Urbis Limited 
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Highways Department Hira認可 Highway Improvement 
En、，iroJ媳婦"意到 Impact A歸結sment

Table 2.6 Representative Noise Sensitive Receivers 

Designation No.of Buffer (l) Noise Impact Assessed 

NSR Location Building Type Storey Dis詰nce Cons甘uction Operation 
(m) 

WMl 96 • • 
WM2 56 • 唱，

WM3 58 • • 
WM4 WoMei Low-rise residentiaI 3 『 81 • 
WMS Village building 149 • • 

WM6(2) • 司，

WM7(2) 司， • 
WM8 (2) • • 

CW Church 2 154 • • 
GV Nam GrenviUe Villas 3 至 1 • • 

Wai 

CH Church 2 119 • • 
NW Heung L治W帽rise residential ‘) 26 • • 

Chung build知學

PSl Sai Kung"C帕拉諾 5 47 • 
P討m甜ySch∞i

(south wing) 

PS2 SaiKu話g Central 多 33 • (3) • 
Pri也aryScb∞l
(north wing) 

BB Ho Berkeley Bay ViI1a 2 94 • • 
Chung 

VHl Village house 15 • {3) • 
VH2 VilIage house 105 • 
TG Treasure Spot 3 、 56 • • 

Garden 

Babtie BMT'(Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limite這
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自治hway草 Departrnent Hiram.s Highway Improvement 
Environmentallmpac:t Assessment 

Table 2.6 (contt) Representative Noise Sensitive Receivers 

Designation No.of Bugbr{1)||ConNsmb」sceti ImpactAS臨sed
NSR Locatlon Building Type Storey Distance I Construction I Operation 

(m) 

PI Comprehensive 2S給reys 25 (尋} • • over 1 
level 

ca.rport 
{會m)

?三 Development Area 3 (4) • • 
P3 VilIage Type J 句- 30 (4) • 

"可

Development 

P4 Northwest Residential 3S椒哼$ 55 (令 喝， • 
P5 。fWoMei (Group C) ovcr 1 

lcvcl 
75 (4) • • 

CJIl)Ort 
(12m) 

P6 70 (4) • 
P7 3。但} • • 
P8 Vîllage Type 3 41 (4) • 
P9 Developmep.t 12 (4) • 
PIO 16 (4) • 

Pl1 Village Type 3 28 (4) • • EastofWo 
Developme岳重

Mei 

P12 3 29 (4) • 
Notes (1) 

(2) 
(3) 
(4) 

Distance from sensitive facade to edge of carriageway of the Project. 
Approved S.l 6 叩plications. I 

許le worst construction noise impacted NSR .. 
Location of sensitive facade has been assumed at the zone bound甜γ.

2.4 NOI草草 IMPACT ASSESSMENT METHODOLOGY 

2.4.1 Environmental Standards and Guidelines 

ConstruclÎon Noise 

N'on-restricted Hours 

U認為r the existìng provisions. there i辜負。 le伊I restriction on noise generated by construction activitÎes 
(other than percussive piling) betw給n the hours of 07:00 and 曰:∞ on nonnal weekdays. However, 
EPO's Practice Note for Professional Persons ProPECC PN 2/93 何結 a non吟tarutory daytime noise 
limit of 7S dB叫 lcq(30 min) 鼠的 facades of dwelli哼， and 70 and 65 dB(A) at the facades of 
schools durh港口om隨1 school hours and examination penod respectively. These crÎteria have been 
adopted for the assessment of construction noise during no恥restricted hou時.

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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Highways Department Hiramts Highway lmprovement 
Environmental lmpact A s.sessment 

Restricted Hours 

It is expected that night works will not be required and therefore the criteria stipulated in the Technical 
Memorandum on Noisefrom Construction Work other than Perc泌sive Piling, as well as in Technical 
Memorandum on Noise from Construction Work 的 DesignatedAreas, issued under the Noise Control 
Ordinance (NCO) are not applicable to this Pr吋ect.

P'-ercll.ß扣'l! Pilinσ 

Percussive piling is anticipated during the construction ph臼e and therefore the criteria stipulated in the 
Technical Memorandum on Noisefrom Percω'sive Pi/ing issued under the NCO are applicable to this 
Project. 

As observed on site, all existing NSRs副司~ with windows but without central air conditioning systems. 
Acceptable Noise Levels (ANLs) applicable t。由e Project 訂e 也erefore 75 個d 85 dB(A) for schools 
and other NSRs accordingly. 

Blast;nf! 

No btasting wiIl be個rried out as part of the construction of也is project. 

Operational Noise 

前le impact of operational noise has been assessed with reference to 出e Hong Kong Planning 
Stan也rds and Guidelines 研IKPSG) which stipulates. maximum .L1o (1 ho~r) road traffic noise levels of 
70 dB(A) for domestic premises, and的 dB(A) for educational institutions and 'churches. 

In case where no practical direct technical 肯medies can be applied, reference has been made t。由e

Exco directive Equitable Redr.ess for Persons E.有posed 的 lncr.eased Noise Resulting from the Use 01 
New Roads. 訂閱 three ∞nditions (wi也HI<PSG criteria) set doWn in UK. Department of Transport's 
Calω'lation 01 Road TraJ..知她的" HlvfSO, 1988 (CR甘J) have been adoptedωtest 也e .existing NSRs 
which may be qualifled for indirect 提chnical remedies. 

l .4.l Noise Asse濁ment Methodologies 

Construction Noise 

The methodoiogies outlined ,in b。由 Technical泌morandum on Noise from Construction Work other 
than P.ercussive Piling and Technical Memorandum on Noise'from Percussiv.e Piling have been used 
for'the assessment ofconstruction noise. Adjustmen臼 for equipment on-time has been made according 
to Figure 3.4 of BS 5228: Parl J: 1984. 

Additionally, for the pu巾ose of this EIA, construction noise impact assessment has been undeπaken 
based .on the follòwings: 

• . All items of powered mechanical equipment (PME) required .for a particular constrllctîon activity 
are located at the notional source position ofthe segment where such activity is perfonned. 

﹒甘le highest total sound power level arising from construction activity is used. 

• A +3 dB(A) facade co何ection has been added to the predicted noise leveIs in order to account for 
the facade effect at each NSR. 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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Highw吋15 Department Hiram's Hi奪hw緣y Improvement 
Environmentallmpact Assessment 

• To represent the worst case scenariot nOlSe impacts at the nearest sensitive facades ofthe 己uildings
to the notionaJ source positions (i.e. the floors which will be the I泊的t impacted receptors) have 
been examined. 

Operational Noise 

Road tra部c ∞ise levels have been predicted using ENPAC's in..house noÎse model which ÎS based on 
出e procedures described in the CRTN. 

2.5 NOISE L"\1PACT ASSESSMENT 

2.5.1 Construction Phase 

的 illusrrated in 出e construction programme (see Figure 2..3), construction activÎties will be 
un如伐aken on an individual basis during 伽 construction period. As shown in Table 2.2, the total 
SWLs forv釘ious construction activiti個 vary ftom 114 的 122 dB(A). 

Consttuction noise calculation 挖給lts for di能rent actÎvities are summarised in Table 2.7. 

With the excepti∞ ofWMS， CW, C話， BB 研d TG, a1l the dwellings will be exposed to noise levels 
above 75 dB(A). The predicted co的tructio詰 noise level at the most affected dwelli吟，NW, wiIl exceed 
the noi鈴 limit by 16 這B(A). Wi設1 regar退給自e educati∞al establishment (i.e. PS2)t the predicted 
noise level is 81 dB(A). Noîse impacts 齡 considered signific飯也ring bo益∞rmal school hou的 and
油e cxamination period. Mitîgatio臨 measures are therefore required to al1eviate 益e construction noi給
tmpacts. 

For the piling activ峙t NSR.s W?vl2 is 由e most a能cted house and has been selected for the worst 
scenario assessment. According to Table 1 of Technical Memorandum pn Noise from Pe均路'Sive

Piling, the ANL for the NSR is 85 d軾的. The corrected noise level (CNL) at WM2 is shown i位 Table
2.8. Also shown in Table 2.8 is the noise ca1culation for NSR PS2t with ANL being 7S dB(A). 

As il1ustrated in Table 2品， them位imum exceedance over the ANL is 9 dB(A) and 由us 出e pennitted 
hours of operation on any day not being a general holiday is 0800 to 0930, 1200 的 1400~ and 1630 to 
1800 hours. 

Babtíe BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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lI ighways Deparhnent 

Table 2.7 COlIs(ructÎon Noise Lcvels for difrerent aclivities (U.，mitigate你

Noise Level, dB(A) 

NSR In'ervening Prelimina吋 Cutting ColIAbut Decl的 Embanl,ment Draina車e
Dislance works and 

(m) mobiUzalio lJ 

WMI 88 71 77 72 72 78 70 

WM2 56 75 81 76 76 82 74 

WM3 52 76 82 77 77 83 7S 

WM5* 146 57 63 58 58 64 S6 

WM6 32 80 86 81 81 87 79 

WM7 50 76 82 77 77 83 75 

WM8 64 14 窮。 75 . 75 81 73 

cw* 150 56 62 57 57 63 55 

GV 60 74 80 75 75 81 73 

CJ-I* 130 58 64 59 S9 65 57 

NW 18 84 90 85 8S 91 83 

PS2 
t 

56 74 80 7S 75 81 73 

Bß 135 67 73 68 68 74 66 

VI-II 45 77 83 78 78 84 76 

.TG* 116 S9 65 60 60 66 58 

Note: (門 A correclion of心 o dß(A) has been applied 10 account for the scr~ening effecl ofbuildings. 

ßabtie ßMT (lIoIIg J(怖的Ltd.

ENPAC Ltd. 
Urbis Limited 

…叫九 「…「 r; r呵? r-; r-T rJ 「于1

12 

「于1 「一; r:-:; 「?可 「?1 「于1

Carriageways 

73 

77 

78 

59 

82 

78 

76 

58 

76 

60 

86 

76 

69 

79 

“ 

lIin閥、lIigbway Improvemen' 
缸"吋ronmenlallmpact Assessm剖lt

Tie.in Complelion 
Works 

71 71 

75 75 

76 76 

57 57 

80 義。

76 76 

74 74 

56 56 

74 74 

58 58 

84 84 

74 74 

已7 67 

77 77 

59 59 
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Iss紛e: 5 

「?可 F于1 l.l r=l 于一1 戶-一「 r:-;:..-嘯，



一叫rJ r--l r-l rl r一: c--l r.J 「叫「 rJ r; r--1 r-J r一可
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Tabl~ 2.7 (Con"d) Co削川clion Noise Levels ror differenl aclivUies (Unmitlga'ed) 

NSR In'帥-vcnillg

Distnllce 
(m) 

J> I 39 

P2 17 

P4 58 

P5 77 

P1 34 

PII 30 

Uabcie UMT (l long K秒泌的1...ld.

ENPAC Ltd. 
Urbis l..hnited 

P.'cli叫削叮 CuUing 
worl揖 and

mobil izn t iOIl 

78 在4

85 91 

75 81 

72 78 

79 85 

80 86 

Noise Level, dB(A) 

Col/Abul Deeks Embllnkment Da。川lIage

79 79 85 77 

86 86 92 84 

76 76 82 74 

73 73 79 71 

80 車。 86 78 

81 81 87 79 

/ 

13 

rJ rJ C--J rJ ["!六「

C;lrγiagewllys 

80 

器7

77 

74 

81 

發2

flir紛紛， 's lI ighw紛y Iml, rovemcnl 
E紛vÎronmcnlnt 1ml,ad A5$CSSmelll 

Tie-in Con11，lctÎ紛紛
Works 

78 78 

85 8S 

75 75 

72 72 

79 19 

80 80 

J{Cllor' UUIJJU96044/1)/OIO 
i軍事紛紛: 5 

戶圖個腳叫



Highways Department Hiram's Highw必y Improvement 
Environmentallmpact Asse毒草ment

Table2.8 Piling Noise LeveIs for the Wors重 Case Scenario 

NSR SWL Distance ANL Di話ance Faca，這e CNL 

是章(A) 是B(A)
CorrectÎon Coπection 

dB(A) m dB(A) 是B(A)

WM2 132 51 85 .45 +3 90 

PS2 132 90 75 瞞51 +3 84 

2.5.2 Operational Ph越e

明le 甘適宜ic noise levels at the sensitive 為.cades of the chosen NSRs have 滋en calculated and modelled 
in accordance with the UK Department ofTransport's CRTN procedures. 甘le 甘affic tlows used in the 
∞mputersimulation are those shown in Tables 2.3個d 2.4 previously. 

The results of the noise analysis 制海阱海sented in Table 2.9. 

Table 2.9 shÇ)ws由at the current (1996) tra.筒c noise impact 峙的電adyseve底前oise expo翠ure levels 泣

all NSRs except WMl , WM4, WMS, CW, V間， VH2甜措 TGexc錯d 也e HKPSG maxima by 1 to 10 
d~(A). 

Accordi勾畫o the noi草e modelling I齡駒， most r夸ceiver草 atN缸n Wai and Wo Mei (i.e. WM2聾 WM3，
WM7， WM草， GV， C且， NW; PSl and .PS2) wîll be expo鉛d to lower noi純 levels when compared wi街
頭le current 臨話c noise environment. Notwithst扭曲g this, aU existing and planned NSRs except 
WMl t WM尋， WMS， CW, V甚至2，訣。seville VilI訟 and P8 to PI0 a10ng 愉eP吋的t alignment will 到ilI
be subjected to signific也t operational-noise impac'包. It should be noted th此 the predicted noise level 
at 訣。seville Villas is.聽:presented .by that at NSR CH but 甜甜認ed against with the noi歸 limit of 70 
dB(A). 甘le predicted L10 noise levels are rangîng from 6S to 81 dB(A), representing a maximum noise 
exceedance of 11 dB(A) and 9 dB(A) for residential development and schoollchurch 給S酹ctively.

Given that 也.e predic記d noi5e levels at the identifie垂 NSRs are welJ i認 excess of也e HKPSG cnteria, 
appropriate noise mitigation me姆拉res should be provi這ed to remedy the adverse noise environment. 

Babtie BMT(鈍。ng Konc) Ltd. 
ENPACL吋.

UrbÎs Limited 
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Highways Department Hiram~s Highway Improvemen't 
Environmental lmpact Assessment 

Table 2.9 Current and Future Traffic Noise Levels (Unmitigated) 

Assessment Assessment Current Noise Level, Future Noise Level, dB(A) 
NSR Point Cri給付00 dB(A) 

(Storey) L10 dB(A) L10 Exceedance Improved Otber Overall 
over lNew Roads 

Criterion Section 

WMl 3 70 70 - 70 60 70 

WM2 3 70 76 6 72 63 73 刊)

WlV1J 3 70 78 8 73 66 74(1) 

W恥14 3 70 69 " 69 59 至9

WM:5 3 70 69 .. 70 59 70 

WM6 3 70 71 72 58 72 

WM7 3 70 76 6 73 62 73 (1) 

WM:8 3 『 70 78 8 73 64 73 (1) 

CW 2 65 61 輛 64 52 豆豆

GV 3 70 76 6 ?是 至2 ?辱。}

CH 2 至5 75 10 亡己 至9 70 (1) 

NW 3 70 73 3 72 56 72 (1) 

PSl 3 至2 至今 是 71 56 11 

PSl 5 “ 72 7 71 59 71 (1) 

PS2 3 65 74 9 72 68 74 

PS2 5 6S 75 10 72 68 74(1} 

BB 2 70 71 65 70 71 

VHl 70 70 .. 74 69 7S 

VH2 70 這3 ... 64 62 66 

TG 3 70 69 .. 68 68 71 

Pl 11.8 mPD 70 .. .. 69 81 81 

P2 11.3 mPD 70 - .. 71 至9 73 

P3 11 .3 mPD 70 .. - 70 73 

P4 16.0 mPD 70 都 . . 70 豆豆 72 

PS 22.0 mPD 70 輛 回 71 62 71 

Note: (1) Les路口絡站c noise impact5 when compared with c詰闊的 tra節c noise leve坊， although the noise 
levels still ex惜這 the HKPSG limits. 

8abtie 器械T(Hon露 Ko紛紛 Ltd.

ENPAC Ltd. 
Urbis Limited 
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Highways Department Hiram.s Highway Improvement 
Enviγ。nmentallmpact Assessment 

Table 2.9 (Cont'd) Current and Future Traffic Noise Levels (Unmitigated) 

Assessment Assessment Current Noise Level, Future Noise Level, dB(A) 
NSR Point Criterion dB(A) 

(Storey) L10 dB(A) L10 Exceedance Improved Other Overall 
over lNew Roads 

Criterion Section 

P6 30.0 mPD 70 . . 71 60 71 

P7 20.8 mPD 70 . . 72 S7 72 

P8 22.6 mPD 70 . . 67 49 67 

P9 22.6mPD 70 . . 70 S5 70 

PIO 16.2 mPD 70 . . 68 SS 68 

Pl1 19.0 mPD 70 . . 71 57 71 

P12 21.9 mPD 70 . . 71 53 71 

.2.6 NOISE MmGATION MEAsURES 

2.6.1 CODS甘uctiOD Pbase 

As discus臼d in Section 2.5, most of the NSRs will be exposed to signifi臼nt -con組llction. noise 
impacts. Suitable noise mitigation me訟ures should be provided to pro泊位也e affec蛤d NSRs 
曲roughout曲e construction period. 

While it is not feasible to dic扭扭曲emeth吋s ofcon甜uction to be employed by伽 Contrac肘~ noise 
∞ntrol requirementsωn be incorporated in the. contract documents, speci秒ing 也e noise 也ndards to 
be met and requir海men也 for noi錯 monitoring on the site. A set of recommended pollution control 
clauses is provided in Appendix A for incorporation. in the contract documents. Also, de包ils of 
environmen包I monitoring and audit (EM&A) requiremen也缸e con包恤ed in 帥 EM&AM個ual for 
出e Contracl。眩， observation. 

Potential noise control provisions to reduce noise levels from cons甘uction activities include, but are 
not lim ited to，世le following: 

• Noisy equiþme 

• Noisy ptant or proc的ses shall be replaced by quieter altematives where possible. For ex的阱，
pneumatic concrete breakers can be silenced wi由 mu個ers and bit dampers. Silenced diesel and 
gasoline generators and power un泊，越 well as silenced and super-silenced air compresso時， can be 
時adily obtained. Manual operations are generally quietest, but may require long periods oftime. 

• Idle equipment shal1 be tumed 0佇 or thro四led down. Noisy equipment should be properly 
maintained and used no more often 出an is necess缸y.

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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Highways Department Hiram's Highway Improvement 
Environmentallmpact Assessment 

• The power units of non-electric stationary plant and earth-moving plant may be quietened by 
vibration isolation and partial or full acoustic enclosures for individual noise-generating 
components. 

• Construction activities shall be pianned so 曲at parallel operation of several sets of equipment 
close to a given receiver is avoided. 

. If possible, the numbers of operating items of powered mechanical equipment should be reduced. 

. Construction plant should be properly main:tained and operated. Construction equipment 。在en has 
silencing measures built in or added on, e.忌， bulldozer silencers, compressor panels, and mufflers. 
Si1encing measures should be properly maintained and uti1ised. 

• Temporary noise reducing measures other 由組 noise barriers (e.g. earth embankment) may be 
used to screen s戶cific receivers. Enclosures for noisy activities such as concrete breaking shou td 
be applied where the noise impact is potentially severe. 

• Nosiy activities can be scheduled to minimise expos叮e of nearby NSRs to high levels of 
construction nOÎse. As 危r as possible, noisy operations during teaching hours and examination 
periods should be avoided near the existing schooJs and should be scheduled. in the summer 
hoildays in order to minimise the imp~c臼.

F or mitigation of cons虹'Uction noise at the Project site, the most effective measure is to control noise at 
source. ln the case ofPlvIE, this involves either selecting silenced equìpment, or reducing transmission 
of noise 凶ing mu徊的， silencers, or acoustic enclosures. In 伽 light of the low-rise nature of the 
NSRs, erecting temporary noise baniers at the site boundary or around the noisy equipment is one of 
.自e many effective mitigation options~ 

白ough not effective in reducing noisc impac笛， the es包blishment of good community reIations can be 
of great assistance to bo曲曲e Contractor and locaI communities. Residents and school administratÎons 
should be notified in advance of planned operations and informed of progress. If neces詞句， a Iiaison 
body can be established to b巾gtoge由er representatives of白e affected communities, the Govemment 
and the Contractor. In addition, residents and school administrations should be provided wi也 a
臼lephone number for the Engineer's 0筒ce， where they may register complaints conceming excessive 
noise. If justiti咱也e Engineer may authorise noisy operations to cease or to be conducted at more 
restricted hours. 

而e following sample package of noise control measures demonstrates one of many possible 
mltlgatlon optlons. 

Mitigation Mea:;ures Anticipated Noise Reduction 

10 dB(A) A Fit more e的cient e油aust or sound reduction 
equipment, and keep close 由e machine's 
enclosure panels 

B Erect inveπed-L acoustic baπ;er the equipment 
and NSRs, and locate the bamer right adjacent 
出e equipment 

15 dB(A) 

C Enc10se the equipment in acoustic enclosure 20 dB(A) 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Li mited 
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Environmentallmpact A錯錯事ment

The above measures are then 叩plied to the cons甘uction equipment requirements as indicated in 
Table 2.10. Table 2.11 îlIustrates how constructÎon noise could be mitigate垂 at the a這ver護ely affected 
NSRs by providing above-mentioned mitigation measures. 甘lrough the proper implementation of the 
組mple package of mitigation measure先做的成 levels at a1l the a能cted NSRs can be re是uced to or 
below 也e 賠co訟rr褪色色通∞nstruction noise criteria. 

了able 2.10 Mitigated Construcnon Activity 

ConstructioD Equipment & Quantity %On酬 MitigatioD Mitigated Total 
Activity tìme Measures SWL SWL 

dB(A) dB(A) 
Preliminmγ Truck with crane 20 8 90 
works and Backhoe 40 A 98 100 
mobilization Pneumatic breaker 2 20 C 93 
Cu也ing Bac峙。e 100 A- 102 1的

Dumptruck 2 100 B 105 
CollAbut "1 Truck with -crane 2S B 91 

Concrete mixer truck 80 B 93 98 
Vibrating poker 2 80 C 對

Decks Concrete mîxer truck 80 B 93 97 
Vibrating poker 2 毒。 C 金三

Embankment Bac惱。e 50 A 99 
Dumptruck 2 100 B 105 10-7 
Bull是.ozer 100 發 100 
Road roller 100- B 93 

Dr鑫inage Truck with crane 20 B 90 
Bac迪的 80 A 101 102 
Concre能 mixertruck 20 B 87 
Vibrating pok-er 2 20 C 89 

Caniageways Roacl ro l1er 80 B 92 
Asphalt truck 2 100 B 100 10"1 
Paver 100 B 94 

Tie..in Works Backhoe 20 A 95 
Pneumatic breaker 2 20 C 93 98 
Conc賠te mixer truck 10 B 84 
Vibrating poker 2 10 C 86 

Completion Truck with crane 20 B 90 
Backhoe 40 正 98 100 
Pneumatic b悶aker 2 20 C 93 

BabtÎe BMT (Hon草 Kong) Ltd. 
ENPAC Ltd. 
Urbi蠶 Limited
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Table 2.11 COlIstruc lÏon Noise Levels (0.- Difrerent AcUvities (Millgated) 

Noise Level, dB(A) 

前SR Intc .. venhlg l"trclimillory CuUing CoUAbu( Decks Embnnklllcnl Drainnge 
Disl給ncc

1VOI'ks and 
(m) mobilizatioll 

WMl 88 56 63 54 53 63 

WM2 56 61 67 58 S7 67 

WM3 52 61 68 S9 58 68 

WM5* 146 42 49 40 39 49 

WM6 32 65 72 63 62 72 

WM7 50 61 68 59 58 68 

WM8 64 59 66 51 56 重6

CW* 150 41 48 39 . 38 48 

GV 長。 59 66 57 56 66 

CH* 130 43 SO 41 .40 50 

NW 18 69 1S 67 66 1'5 

PS2 S6 S9 6S 51 S6 66(1) 

80 IJ5 52 59 50 49 59 

VI-II 45 62 69 60 59- 69 
… 

γG* 116 44 51 42 41 SI 

NOles: (叮

(1) 
A correclion of -10 dß(A) has been 叩plied 10 accounl ror the screenÎng etTect of buildings. 
2 dD(A) 側， be rcduced ir only one dump &ruck Îs used 如ring examination peri~. 

ßab'ie IIMT (lIong K側砂 Ltd.

ENJ)AC Lttl. 
Urbis l...imilcd 

19 

58 

62 

的

44 

67 

63 

“ 43 

6. 

4S 

11 

61 

S4 

64 

46 

CurrÎngcw肉"

57 

61 

62 

的

66 

62 

60 

42 

60 

44 

70 

60 

53 

63 

4S 

τic-in Coanpl“ion 
Works 

54 56 

'58 60 

59 61 

40 42 

63 6S 

59 61 

57 59 

39 41 

57 59 

41 43 

67 69 

51 59 

50 52 

60 62 

42 44 
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llighways Deparlment 

Table 2.1 1 (Cont丸" Construction Noise Levels for Dirrerent AetivUles (Miti翠綠ted)

NSR Inlervening Prelimlnary Cuttin聽 ColIAbut Deeks 
Distance works and 

(111) mobilization 

PI 39 63 70 61 60 

P2 17 70 77 (2) 68 已?

P4 , 58 60 67 58 57 

P5 77 57 64 5S S4 

P7 34 64 71 62 61 

PII 30 65 J 72 63 62 

Noles: (2) 2 dß(A) can be reduced if only one dump truck is used. 

8abtie ßMT (1long Kong) L.ld. 
ENPAC Lld. 
lJrbis L.imifed 

(一「 「叫一? r一「 LJ 

「一

20 

「一「 r-J 「一「 Ll 「于1

啊。ise Level, dB(A) 

Enlbankmenl Drainage 

70 6S 
77 (2) 72 

67 62 

64 59 

11 66 

72 61 

l.J 「叫「 「一J

Carriagcways 

“ 71 

“ 58 

65 

66 

lliram's IIlghway Improvement 
Environmentallmpad Assessmenl 

Tie-in CompleUon 
Works 

61 63 

68 70 

58 60 

55 57 

62 64 

63 6S 
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Highways Oepartment , Hiram 9 s Highway lmprovement 
Environmentallmpact A草鈴莘莘ment

2.6.2 Operational Phase 

Noise Mitigation Options 

Tra育ic noige may be controlled at source, aIong its p孟晶， or 成 NSl之 facades. 台'le various options 
available for mÎt這ating tra話c noi主e have been review詞， and their suitability for use in this Project are 
presented below. 

Cnn佇'nl at Sοurce 

Con甘'01 Iîn第 traffic noise at its source involves the design of quieter vehicles，治部c management and 
road surface treatments, all of which result in le錯的ise being generate述，

Traffic management measures. 跟這.y be introduced, such as reducing 甘affic flow or veh icle speed or 
limiting the use of the road by heavy vehicles. However, such measures for traffic noise reduction 
would be difficult to be effectively enforced, and would reduce the capacity of the road, thus defeating 
the purpose of the road improvement works. Hence，也ese noise mitigation measures woul這 be
impractical for this Project. 

A pervious macadarn paving s凶face (i.e. 發icti∞ course surfacing) 鵲起igh acoustic a隘的!tÎon
characteristics 血位 C訟 reduce traffic noi結論嗨Is by 2.5 dB(A) when comp配'ed wi也 împervious or 
concrete road surf這ce for speed below 7三句h， according to C長百丈

The advice gi浦路 in Hi拉，ways Departme泣.t Guidance Note on Noise Reducing Higlni.旬， Sw.戶'cing
{RD/GN/OO 1.均踏踏過at 全iction course material should be limited to straight roads wi出 a
longitudinal gr甜ient of about 1 %血d wî出 free flowing traffic running 的 70 kph or above. 百le
alignmer諒。f Hiram's 扭頭lway is sinuous with 伊dients of up to 10% and subje的 to a maximum 
speed limit of 70 kph. 叫1凶， the use ofa 飢αion course on this scheme is not recommended. 

Potential soun:es of additiona1 甘affic noise can be minimise逞 'by omi說ing manhole ∞vers in 也e
caniageway as far as possible du討R皂 detai1“為sign an是 by close supervision of finished pavement 
level tolcrances during ∞nstruction. Where possib誨，為e existing utilities and drainage services should 
be diverted 抬出e footpaths or to the central median space, to avoid placing ma叫lole covers and valve 
ch缸nbersi昆侖e 錯付iageway.

C'ontro/ alonf!_Noise..E.ath 

Con∞l1ing traffic noise along its path includes interception by 結ignin嘉 the road alignment 也
incorporate narural or man made , topographic鑫1 b給rier事。r by constructing purpose志uilt noise 
sc措enmg stn結tures.

Road alignment can be 50 de莘學ed th益挂 incorporates f暴露tures which will 叫uce traffic nOÎse 位
sensitive developments. The road alignment can be altere是 so that the dîstance between the 
ca的geway and the a能cted receiver is increased，命的 permitting greater natural attenuation of noise 
along the path to the receiver. 

The straightened alignment of the improved Hiram t s Highway is however fixed in view of the road 
safety conceπ1. Additional紗， the existing sensitive developments are located at both 討des of Hiram ' s 
Highway, shifting the new alignrnent to any side will not improve the overatl noise environment. lt 
would thus not be prac:tical .or effective to alter the ro叫到ignment to control traffic noise in this 
Project. 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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Highways Department Hiram's Highway Improvement 
Environ ment剖 Impact A甜的sment

Purpose句uilt noise screening structures can be in the form of roadsi含油討ers， ea泊 bun啦， partial 
enclosures or full enclosures. 

Barriers rnay be provided along 出e sides of由e carriageway. Under normal circums諧的紹， barrie泊的

more effectîve when provided close to the nois~ source. Conventional plaìn barrie悶 are 血~ sÎlT>>:ple泣
noise abateme.nt structure to use. This noise screening option requires minimal space requiremen芯 and

may easi1y be erected to suite various road conditions. Given the mix of source繡receiver ∞nfigurations
(low嘲rise developments with small 的 moderate bu任er distances) and the range of noise reduction 
required, noise barriers would lîkely be an approp討ate and practical mitigation option. 

Dueto 血e sightline requirements alon皂 白e project, any noise m itigation measures will need to be set 
back from the carria怠。way. In such situations, Û!e effectiveness of earth bunds or combination ofbund 
and barrier .would be reduce社 as the highest point would have to be located further from the noise 
source 也給 ifa vertical barri前 were used. On the embankment sections the earth bunds would have to 
泊 located 棋血e top' of embankment slope章， and 白話 would require the embank.ment to be widened 
which would involv-e additionalland an是 a substantial increase in the amount of fill material required. 
ln oth位 are路部y bundi略 would affect access to 血e existing utilities. The use of earth bunds or 
eombînation霉。fbunds 甜美 b缸riers is ther奮起re not ~onside持這 appropriate for this. Prl付。ct.

C'ontrf11 at NSRS 

Conttol of traffic noise at 詰le receiver includes insulation of se:諮詢搞起cade丸 use of僧俗protecting

buildings，。持做熾:tion of b訟法ing facad怒， bui1ding setback, an是 intemal arrangement of rooms to 
scree濃縮sitive are恥 Site survey indica做出當做“頭發g receiver草 within 缸釗甸的a do not 
inco中orateanyof誰leseme認認寫.

Current practice in no融部sessment and 聽itigatio嘉措殼。咚 K∞第詠 that 也e provision of noîse 
insul獄ion at receivers should only be ∞nsidered 諮詢 last reso詰 sho崗位le implemen鐘，tion of aJl 
f-easible direct technic到 remedies. prove to be impracticable 翻d ineffi斜拉ve.O盟ly 益ose pre訟ises

which meet the foUowing three c討話討a are eligible for consideration of in是詮遁:ct technical remedies. 扭
曲e fonn -of window insulations and air conditioning subject to ExCo aþproval. 

.訂le pr功di叫“ overall noise level 告。m 由e new road, together with 0益ler tra品c noi話誼通e

vicini旬， must be above 也e HKPSG crite巾 ofLlO (伊總泌的 70 dB(A) for sensîtive 琵sidentîal

facades or 6S dB(A) for that of church I temple I school. 

. 訂閱 predicted overall noise level is 前 least 1.0 dB(A) more than the prevailing noise level, i.e. the 
total traffic noise level existing before 由e commencement of the construction works. 

• 1ñe contribution to the increase in 曲e predicted overal1 ooise level 命。m the new road must be at 
i位st 1.0 dB(A). 

NoiseMit智'ation Scheme 

PoterrtÎal Mitîg'Q/Îon ODtiDns 

A careful consideration of the various tra育ic noÎ認 mitigation options discussed above and other 
factors t e.g. source':receiver configuratîons, existing environment and extent of noise impacts, has 
identified that plaÎn barriers and inverted..L type barriers (only where plain barriers are found 也 be
inadequate) 給 being the most plausibJe options avai1able for 控litigati啥也ffic noise levels from 也e
improved Hiram's Highway. 

BabtÎe BMT (Hon, Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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Highways Department Hiram's Highway Improvement 
Environmental Impact Assessment 

白色rther i白ntì令， the most practicable fonn of mitigation，伽 practicability and effectiveness of the 
height aI泣 the location for the barri的 for each section of the improved Hiram' s Highway have been 
也lly examined. As a resutt, a mitigation scheme comprising 3m high plain barrier and inverted-L type 
barriers is proposed and presented below. The location of the noise barriers are detennined to be 泣
least 3m away from the edge of the kerb in order to meet the design criteria st.lch as placement of fire 
hydrants, provision of kerbside activities, reqtiirement of sightline, and maÎntenanèe of utiIities 都是
other facilities. 

As far as the actual conditions allow, controlling traffic noise at its source an是 aIong noise pa益的
more preferable to controlling 甘affic noise at NSRs. Where it is not feasible to install the above 
amelioration measures due to site constraints, èontroHing 討affic 泣。i悅滋 NSRs with measures such as 
provision of window insulation and air conditionin學油站 would be inevitab泊， although it is always 
seenωthe 1ωt resort of noise mitîgation measures. 

Whi1e the noise reduction- offered by cu立in藍色，wn 色金鐘umber of manhole cover事訊社 valve chambers 
in the carriageway cannot be quantified, this me;越ure shoul這 be implemented 諮兔r as conditions 
pennlt. 

N'oise Miti~ation Proposals 

A noìse mitigation scheme has been identified for evalua語。我. It has been 街veloped base尋 on the 
∞nsiderations of critical 色的，rs including noÎse reduction requireme嗨， source..receiver distances, 
sightline requi自men話訟d pos軍海le visual impact. The 您說嘗嘗:tion scheme is aimed to protect 出e
sîgnificantly imp齡ted NSRs at Wo Mei, He油畫 Chun益， Grenville Vill俗，前le residential and 
educa益。nal developments n位r the roundabout, as wen a毒品e pJanned NSRs. Plain baniers and 
a貫注倚仗守pes of inverted-L 油TÎe店的結amined for their e'能ctiveness. 訂le mitigation scheme is 
自scribed in Table 2.14 and depîcted 垣草草ure 2.9. The typical positi∞ings of plain and inverted..L 
type 忌器rier軍 are illu主立ated in Figure 1.10 and 2.11 respectively. Due ω 前le sightline requiremen白
。n the s垃uo混血泊血's Highw哼， the noise barriers are located away tTom the carriageway (i.e. 
在5聽 behind the footp拉姆 Înstead of at the road kerb. 

Table2.14 Noise. Mitigation Scheme 

Length ofDirect MitigatioD Measures (m) 
Targeted NSR 3m Barrier Inverted瞞L Inverte品L

Barrier Type 1* Barrier Type 2* 
NSRs atWoM剖， NamW剖， 374 109 253 
Heung Chung, Nam Pin Wai 
Road and Planned NSRs 
NSRBB 82 a. .. 
NSRs PSl and PS2 . 90 -

* Note : See Figure 2.11 for 也ede也ils.

Mitigated noise levels at the representative NSRs are 泊。w泣 inTable 2.15. 

The mitigation scheme will provide considerable noi鉤 improvement ωmost significantly affected 
NSRs. The mitigated noise levels achîeve是 at existing NSRs along the proposed alignment of road 
works are 57 to 73 dB(A), representing noise reductions of up to about 13 dB(A). However, five 
representative NSRs cannot 忌e fully protected by 出is mitigation scheme, namely CH at Nam W剖，
PS1 , P三2 and planned NSRs PlωP3 right adjacent ,to the roundabout. 

路abtie BMT (Hon蠶 Kong) Ltd. 
ENPAC Ltd. 
Urbìs LimÎted 
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Table 2.15 Future Traffic Noise Levels 仰itigated)

NSR Ass的sment Assessment Future Noise Level, dB(A) 
Point Criteria 

(Storey) L10 dB(A) ImprovedlNew Sec前on OtherRoads Overall 

WMl 3 『 70 68 59 69 

WM:2 3 70 64 63 67 

WM3 3 70 66 65 69 

WM4 3 70 64 5"5 65 

WM5 3 70 67 59 68 

WM6 3 70 63 57 64 

WM7 3 70 64 62 66 

WM8 3 70 64 64 67 

CW 2 65 58 53 59 

GV 3 70 69 63 70 

CH 2 "65 58 69 69 

NW 3 70 62 . 54 63 

PS1 3 65 68 55 68 

PS1 5 ~5 68 58 68 

PS2 3 65 70 65 71 

PS2 5 65 71 66 72 

BB 2 70 62 69 70 

VHl 70 56 49 57 

VH2 70 54 61 62 

TG 3 70 66 68 70 

Pl 11.8 mPD 70 68 81 81 

P2 11 .3 mPD 70 70 69 73 

P3 11.3 mPD 70 67 70 72 

P4 16.0 mPD 70 68 66 70 

P5 22.0 mPD 70 68 62 69 

P6 30.0 mPD 70 69 59 10 

P7 20.8 mPD 70 68 58 68 

P8 22.6 mPD 70 63 50 63 

P9 22.6 mPD 10 66 56 66 

P10 16.2 mPD 70 63 52 63 

Pl1 19.0 mPD 70 69 57 69 

P12 21.9 mPD 70 70 51 70 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 
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Highways Department Hiram's Highway lmprovement 
Environmental Impact Assessment 

As shown in Table 2..15, the total mitigated noise level at NSR CH (i.e. church at Nam Wai) still 
exceeds the criterion by 4 dB(A) even with the propωed 3m high plain barrier in place. Th is is 
main!y attributed to the noise contribution from the existing Hiram' s Hi皂hway. Henc金， even with the 
provision of a full enclosure, traffic noise from other roads will counteract the noise re如ctÎon
provided and thus render any mitig位ion provisions ineffective an這 impracticaI. It should also be 
noted th泣 the implementation of the Project w~1l itself brin義 about an improvement in the 鈍。話e
environment at the church (see Table 2.9) when compare看 with the current noi草e environment. 

Takin草 i泣。 account of the noi蹲在已atement e言語ctiveness of 2 to 3 dB(A), 90m of 3m high 
inverte品L baπiers with an inclined panel of O.9m near. the roundabout are recommended for 
protecting NSRs PS 1 and PS2 (i.e. north and south wings of Sai Kung Central PrimarγSchool)， 

although the noÍse problem stiU cannot be ameliorated e仔ectively due to: (a) discontinuation of the 
mitigation .structures at the roundabout, and (b) setback o( the mitigation measures to suit the 
sightline requiremen臼 Other locations for noise baπier have also been examine益已成 the
effectiveness is very minimal with only about 1 dB(A) reduction in overalI noise level. For 
example, since the noise is mostly genrated by the proposed h站hwaywhich will be above the level 
ofthe existing roads, for the noise banier to be e質量ctive if it is p laced in 企ont ofthe NSRs PSl and 
PS2, the height of the noise barrier wiJ[ be substantially higher than 3m. Therefore, this location is 
not reccomme誰是ed.

Residuallmpacts and lndirect Mitigations 

To cater for the residual impacts, it is recommended that EPD's eligibility criteria should be applied 
to test whether NSRs CH, PS 1 and PS2 are eligible for consideratio給 of indirect technical remedies 
through the provision of window ÎnsuJations aJ泌的om air...conditione成

泉路ults of出e eligibility as草essment，給 presented in Table 2..菇， show 昔latNSRs C頁， PSl and PS2 
are 綴。t eligible for consideration of indirect technical remedi紹給 the implementation of the pr吋ect
will 關這ce the traffic noise levels.at the NSRs. 

The estimated nu訟ber of classrooms exceeding the HKPSG criterion .of 65 dB(A) upon the 
operation of the improved 証ira訟's Highway with and without direct mitigation measures are 16. It 
shoul這 be note這 that NSR PS2 (i.e. north wing) is covered by the Noise Abatement Programme in 
Schooli to cater for traffic noise impact from the existing roads. A visit to the school confinns that 
the classrooms at the north wing have been provided with air-conditioners. In consî自rÎn皂 next st轟孽。
of noise abatement programme in schools. 計lÎS school should be included for .appraisal. For the 
r的idential developments, while there are 的out ~ 8) out of 298 number of existing dweUings along 
the proposed alignment ex.ceeding the 認PSG" criterion of 均拍(A) without noise mitigation 
measures, the predìcted traffic noi給 levels at all of the dwetlings would comply with the noise 
criterion under the recommended noÎse mitigation scheme. 

Babtie BMT (菇。給軍 Ko泌的 Ltd.
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lIiahways Depftrlmen' 

NSR Storey 
Assessed 

CJ-t 2 
PSI 3 
PSI 5. 
PS2 3 
PS2 5 

Column 

ßabtie 眼MT (1lolIg Kong) 1..11.. 
ENPAC I..td. 
Urbis I..i...Ued 

(月一- 「呵咱可 r一--1 r一「

IUram'囂 IUghway Improvemenl 
缸nvironmentallmpact AssessmenC 

Table 1.16 Eligibility Assesslnent ror Indirect Tecbnical Renledies 

Assessment . 的'evailing Predicled Noise Level, dB(A) 
Crilerion Noise level 
L1odß(A) Lto dB(A) hnproved I Olher Overall 

New Road Roads 
重5 15.0 51.6 68.8 69.1 
65 68.8 67.5 55.0 61.7 
6S 72.0 68.1 三8.4 68.5 
65 74.0 69.6 64.8 70.8 
65 74.5 70.5 66.0 71.8 

(1) (2) (3) (4) (5) 
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Crileria I 
(5)>(1) 

Yes 
Yes 
Yes 
Ves 
Yes 

(一「 rJ 

Indirect 
CriterÎa 2 Criteria 3 Mitigation 

(5) 闢 (2) 注J.。 (5)-(4) 記1.0 (VesINo) 

抖。 No 
No Yes 
.No Yes 
No Yes 
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No 
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Hi草hway草 Depar1ment 錯Îram's Highway Improvement 
Environmental Impact Assessment 

D~velopment Constra;nts fOT Planned Land l.忌器

With re草pect to planned NSRs (i.e. Pl • PI2), following the operation of the improved Hiram's 
邱鑫hw哼， based on the available information such as development area, plot 闊的， and average 
house size, there are approxirnately 285 number of dwellings exceeding the HKPSG criterion of 70 
dB(A) without noise mitigation measures. Under the proposed mitigation scheme, about 90 number 
of dwellings still exceed 70 dB(A) noîse limit and the noise exposure levels a均 in the range of 63 輛 81

dB(A), representing a maximum noise exceedance of 11 dB(A). As a result, in addition to the 
proposed i的erted-L 可pe noise barriers near the roundaoout, due considerations should be given to 
other mitigation measures such as setback, window orientation, intemal building Jayout and use of 
noise tolerant structures for 忱的b呵。sed to resi也al impac岱(i.e. 叭， P2 and P3). By taking the 
projected worst case scenario AM peak 加ur tra品c flows into consideration, the required setback 
dis'話nces from the correspondîng zone boundary are summarised in Table 2.17. 

Table 2.17 Setback Distances for Planned NSRs 

NSR Building Type Setback Distance 
Pl Comprehensive Development Area 97m 企'om eastem zone boun是ary
P2 Comprehensive Development Area 31m 企'om southem zone 忌。u誰也ry

P3 Village Type Development 31m 企'om souther泣 zone boundary 

Amelioration of命e .noise impacts at由e pl品掃毒 CDA (i.e. Pl and P2)越是 ViJ.Iage Type Developmer立
(i.e. P3) near the rou瓷缸抽泣 by building setback of 31 m an是 97m solely is unlikely 治 be a practical 
and workable solution. As組成 consideration壽命ould be giv如 to 祖y other viabte solutÎons. 

T總i咚 into 認count of thc maximum b啦!這ing height on la詰d zoned “CDA" (i.e. 2 泣。reys over one 
levelof絡中ort) and Villageτ哼e Development, since noise banier cannot be provided along 由eedge
oftheroundaboutdueto 告e sightline con認軍inζa 3.5m high inverted-L.banier could be erected at the 
d裳。 ofthe zone bounda旬" coupled with the adequate building setback of Sm, to mitigate 址le adverse 
noise impal成計le barrier could be in the fonn of a sotid wall boundary, a 世'aI1Sp訂ent noise screen or a 
landsc挽.ping feature. Qn the 0也er hand, however, such recommendation is unlikely to be implemented 
for VilIage Type Development. Altematively, intemal arrangement of rooms wi也 a view to orient the 
sensitive rooms as far from the noise source as practical 的ould be considered. As the tast 何必伐， in 
case where intemal arrangement of r∞ms is not preferred in view ofthe magnificent seaview, indirect 
technical remedies in fonn of window insulation and central air-conditioning sy悅m can be provided 
for the 音。nt row of the noise sensitive receivers. 

ln view of the site constraints, the above development con認aints should be 泊ken Înto account when 
assessing the Master Layout Plan of the CDA and 出e applicants of the Village Type Development 
area near the roundabout shoul是 be alerted ofthe development constraints. 

Air Qu.ality lssuès 

Plain barriers of 3m high and inverted-L baπiers of 3m high wîth an inclined panel up tò 1.3m are 
proposed to mitigate the adverse noise impacts at the noise sensîtive receivers in the Study Area. A主
these barriers have limited potential for trapping air from the carriageway, it is considered that no 
adverse impact on the air quality near the proposed barriers woul是 result 告om the insta11ation of 
these barriers. 
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Highways Department 認ira嘿's Highway Improvement 
Environmentallmpact As將草草ment

么7 CUMULA TIVE NOISE IMPACTS 

2.7.1 Concurreot Projects 

Concurr.ent activities with potential contrìbution to the noise environment in the Stu這y Area inclu白:

(a) lmprove磁ent of1'、lam Wai Road 

明le project plans to improve the section of the local access ro吋 between Heung Chung and 
Au Tsai Tsuen. Con掌管uctîon works mainly încludes widening of the existing ro泌的 7.3 m 
(with some areas 5.5m wide). 嗚呼roject 腦 been scheduled for construction in March 1998 
部d ∞mpletion by March 1999. 

(b) Improvement of Access. Road to 話。kTseChe

A local access road improve思ent project between Wo Mei and Mok Tse Che aims to upgrade 
the ex.isting road to 3.5m wi也 wi也 a 1.6m Í4∞tway. 有e construction of也e project wil1 be 
∞mm側的d inOecem切'f 1998 and completed by Mar功 2000.

Locations of伽se two projects are shown in Appendix B. Due to 由e preliminary sta.tus of the緝
部hemes， no other project de'油i1s a措 available at 油is tÎme. 

Two 0由er projects that wi l1 be implemented 融合.e vicinity of 甘le Study Area are Port Shelter 
Sewera詐，在tage 3: Sewage Transfer from Ho Chung Catchrnent to Tseung Kw;訟 o and the 
con當uction of a ground level 位rpark.. The proposed constructîon datès for 話le Sewerage are 
commenced from August 1999 tocompletîon 忌'y June 2002. 明lis would mean there wiU be almost 1 
year overlap with 由知 scheme. However，誼。她er details for both p吋ects are available at the 也neof
伊電paring 愉is EIA. 

2 .. 7.1 Cumulative CODS甜uctiOD Impact 

Whi!e -de包ils 01 伽 construction programm的 andm的odologies for the concu悶棍 activit恥的
unavailable 抽出e pre姆說主絡站y， it is unlikely that Improve酷e揖 ofNam Wai Road, Improvement of 
Acce諮訣。ad to Mok T錯 Ci嗨， Port Shelter Sewer敬仰 S包車，e 3，組是當le ground level carpark projects 
wiU have a significant cu經ulative noi給 impact during the p認sent improvement works. 

2.7..3 Cumula酋ve OperatioD Impact 

No cumulative operational noÎse impact is envi緝毒ed 岱 no . concurrent road projectS have been 
identìfied in the project area. 
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Highw袋ys Department Hir這Z嘗1"5 Highway Improvement 
Environmental Impact A峙的sment

2.8 ENVIRONMENT AL 辜受ONITO設ING AND AUDIT 

An environmental monitoring and audit (EM&A) programme perfonns three functions. It ensures that 
environmental quality from the construction and operation ofthe project are kept to acceptable levels; 
it establishes procedures for checking 由前 mitigation measuresy if need話， have been applied and are 
effective; and it provides the means by which comptiance may be checked, ex.ceedances documeilted, 
and cOrTective action reeorded. 

In view of the close proximity of the Hiram's Highway to the identified NSRs as well as the 
significance of construction noise and dust impacts, an EM&A programme is considered necessary 
durin露出e construction period. The proposed EM&A programme for this P吋ect which 色m勾銷。f
this EIA is contained and described in a sran也alone document, Environmental Monìtorin喜 and Audit 
(EM&A) Manua1. 

訣別led monitoring schedules and au益it requireme約為俗話 be incorporated into the construction 
con哲這ct for the improve話lent of Hiram's Highway. The clauses cont揖ining these schedules and 
requirements should be fonnu)ated in consultation wi出 EPD.

Babtie BMT (Hong Kong) Ltd. 
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Highways Department Hiram~s Highway lmprovement 
Environmental Impac:t Assessment 

3 LANDSCAPE AND VISUAL "IMPACTS ASSESSMENT 

3.1 lNT RO DUCTION 

This chapter contains the assessment made of the significant landscape and visual impacts 出at

would .occur during the course of the works, (construction impacts), the landscape mitigation 
measures proposed to ameliorate those impacts, and the impacts that will remain even when the 
mitigation have become effective (long tenn impacts). The assessment has been carried out using 
the mêthodology described in the inception repo_rt. 

3.2 DESCRIPTION OF THE PROPOSED WORKS 

The elements of the new dual carriageway between Nam Wai and Ho Chung 油at will have a 
significant landscape or visual impact include the deep cutting at its upper portion west of Wo 
Mei Village, the extensive embankments 岱 it p俗ses.. between Wo Mei and N位nW剖， the two 
bridge structures where it crosses the eXÎstÎng Hiram' s Highw，呵，出e new roundabout junctÎon at 
Nam Pin Wai Road, and noise baπiers along various portions of the route. 

The works additionaUy includes. improvements to the junction with Nam Wai Road the upgrading 
of the village access road to Wo Mei along 也e line of the existÎng Wo Mei Kapok Road, 
∞nstruction of new car p訂k facilities in the lot adjacent to the Greenfield Nursery and 
reprovisioning of local footpa:由s. . 

3.3 LANnSCAPE CONTEXT OF THE EXISTING SπE 

Thep吋ect site lies. to the South ofSai Kung, along 曲e -eoast on 伽 west side of the ~ebe Haven, 
個d at由e bottom ofthe Ho Chung Valley (see Figure 3.1- Site Location Plan). To 也e Sou也訂e

Hebe KnolI and Ta Ku Ling, foothills to the .Razor Hill and Kowloon Pe戚， and to the west 扭曲e
Ho Chung Val1ey wi曲曲e extensive hill country of the Ma on Sh叩 Country Park beyond. The 
landscape. and visual 'Context of the proposed works is given in Figure 3.2, an aerial photograph 
with the proposed route 'Superimposed at Figure 3.3，個d photographs of the existing site 訂e
given in Figures 3.4 to 3-.7. 

官le proposed road alignment wiU cut through the existing slope along the west side of the 
previously widened section of Hiram' s Highway, which was formed, hydro-seeded and 
e泌ensively p1anted with trees some three years ago. The 崗位 are now in a semi-mature sta筒，
-some 4 - 5 metres in high. 

The road -err時rges 企om the new cutting into the flat land at the foot of由e hill slopes North East of 
the village of Wo Mei Village. 甘時 land between the village and the existing alignment of 
Hiram 's Highway is under active horticultural use, occupied by the Yue Sun Horticultural 
Nursery. 

The village of Wo Mei sits on the bottom of the slopes with the houses set in three or four 
informal teπaces up the slope, all facing in a north east direction toward the sea. The houses are a 
mixture oftraditional and modem style village houses, with numerous old buildings. 

The flat land to the west ofthe village along Wo Mei Kapok Road is occupied by low rise factory 
units (mainly ceramics), the Glowell and Nam Yeung horticultural nurseries. To the North as far 
as. Nam Pin Wai Road the land was previously under agricultural production, but is now all 
abandoned. 
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Highways Department 甚至iram‘s 豆ighway lmprovement 
Environmental Impact A鈴蟋sment

To the south and south west of Wo Mei Village, the land ri辜的的伊拉 of the lower Ho Chung 
Valley and the Iandscape is characterised by small scale residential developments set on the lower 
paπof the naturaI slope主 on both sides of the valley. The f1atter land in the valley bottom îs 
mainly occupied by open storage areas, and industrial and commercial land uses. 

At the north west end of the study area there are further low r1se factory units on Hiram' s 
Highway at the junction with Nam Pin Wai Road and existing and new residential buildings alon嘉
Nam Wai Road, near it's junction ofTse Che New ViIlage Road. 

One area close to this junction is currently under development and a further two .have been 
. identified for future development (see Fi毒ure 2.的. These include: 

• Vitlage Area (V) immediately to the West of this, partia l1y fronting onto Nam Pin Wai Roa.也
(houses currently under constrUction), 

• Comprehensive Development Area (CDA) at the north west comer of the junction of Hi給m's
Highway and Nam Pin Wai Roadt (no pl倒霉的ailable)

• R(C) 1 討論 immediatelJy to the south of these occupying the higher ground adjacent to the 
acce錯的，ad lea，是ing to Upper Wo Mei Vi l1age. (Master Layout Plans just submitted) 且

Immediately 給 the north of Hiram t s 泊的way the landscape along the edge of the bay_ is 
這ominated by the Sai Kung Central Primary School, with the low rise residential developments 前
Berkeley Bay Villas and 也e extensive Marin訟 Cove along the coast 1 ine to the no吋1. The villages 
ofNam Wai and Heung Chung extend along the coast 1ine to the w的t To the north of Wo Me~， 
adjacent to the school there are more low 討se factory unit囂， the Oreenfield Nurse哼， and an 
extension ofthe Yue Sun Nursery. 

The natural slope ofthe prominent Ta Kwu Ling and Hebe Knoll to the south and west ofWo Mei 
are heavily vege叫“ with mature woodland. These fonn distinctive landscape features in the 
back drop to marty view from wi也in the site and surroundîng are酪.

Extensive woodland belts and stands of mature trees stil1 exi泣 around the buildings an這色地扭
曲e vaUey bottom where they have been re結論叫張'0問 larger stands of the woodlan已 creating ， a 
generally enclosed character to the landsca伊﹒There are many mature tree翠 along the road si也 of
Hiram' s Highway an這 in small groups 說，翻d around the horicultu削的挖出的訟d industrial 
unlts. 

The study area n\ay be divi出d Înto 色Ilowing four broad 1andscape character zones, each having 
varying sensitivity to the changes brought by the targe scale highway structure proposed. 

The areas surrounding the sectÎon of Hiram 's Highway that has previously been dualled, have a 
large scale character domina'缸，te“d by the c凶ωωa剖缸r巾忍伊eway of the road, and the heavily wo。這ed slopes to 
either side. This is assessed as having a relatively low sensitively to change. 

The complex pattem of reside位ial and commercial land uses, with intenn ittent trees and small 
blocks and belts of vegetation along the foot of the natural slopes and along the coast line create a 
second 社istinct landscape character, of smaller and more intimate scale, with a moderate 
sensitivity to change. 

The densely wood叫“opes ofTa Kwu Ling and Hebe Haven to the sou晶晶dwe主t fonn a more 
natural and largely undisturbed landscape, havin學 a modera認錯的itivity to change. 
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Hilhways Department Hiram t華 2至海hway Improvement 
Enviro紛紛紛泌泊I Impact As重essment

Lastly the tow lying to 出e south of Ho Chung Village, under agricultural or open storage land use, • 
with belts of woodland and individual trees, create a fOl叫 landscape character zone, of intimate 
character with a moderate sensitivity to change. 

A full survey of the exi位Îng trees withîn the study area will be prepared as part of the detailed 
design of the works and will be submitted together with compensation planting proposals t to the 
relevant authorities for approval. 

3.4 VISUAL ENVELOP監

計le complex topography, the diverse low rise land uses predominant in the area and the extensÎve 
existing m.ature tree belts, will result in the proposed road having a mainly localised visual impact. 

The visual envelope ofthe road, (shown on the Landscape and Visual Context Plan. . Figure 3.2) 
wiU e告èctively be res'制的“ to the are甜的und WoM剖， existing and proposed residential areas 
along Nam Pin Wai Ro剖， Nam W，剖， wi曲曲è low rise 閃sidential development at Berkeley Bay 
Vill拉姆註leNo措1， and 油e older village settlement at Heung Chung to the eω丸 marking 出e lîmit 
of the envelope. 

View雪去。您 the 的捕的ial 4evelopmen話 alo時也e co割前 Marina Cove to the North and Nam 
Wai to the 主路ζtoge'血erwi指出e popular recreational areas withi琵 Hebe 路ave蹺， will be s.creened 
w也eexi鉛盟gschool 甜d low ri甜諒自結ial buildings 誼ld mature ve草。，tation along the <:0，越t line. 

Potential views from the 認認e持d reside'豆豆al 錯話lemen諮 in the main part 'of the Ho Chung Valley 
and 'from . the 點研討，ty of areas within the Co諮ntry Park to the We草t will be 草creened by the 
topography and tl油 local w∞dland belts. 

There wiU be cJear views of the whole route alignment 發om the hill slopes to the east, above 
ChukIG惚') which is a noted localgrave site area. (see Figure 3.4) 

Long .range views are possible 音。m Pik uk and the Razor Hill rid鑫eline to the South and 合om
Buffalo Hill and Tai Lo Shan 討dgeline to the we肌These views wiU be over a considerable 
distance and the new road would constitute too small an element in the view to have a significant 
visual 油lpa<:t.

3.5 LANDSCAPEIMPACT 
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The natural slopes of the prominent Ta Kwu Ling and Hebe Knoll 'to the south and west of W 0 

Mei are heavîly vege借給d with mature w∞dland. These form distinctive landscape features in the 
~ack drop to many views 翁。m wîthin the site and surrounding areas. 

T吶叮The加1唸e叫lar咖a叩p防e i加mp仰a叫叫'op仰os記ed w。叫岫蚵叫e La翎nd岱位$誌呻c
Plan Figure 3.8. 

Thescale and nature of the propo叫 cutting through the hi11 slopes to the east ofWo Mei and the 
large蠱scale embankment and bridge structures wiU result in a significant change in the land form 
pa立ern of the are~ working against the natural slope and bay composition of the landscape. The 、
addition of the artificial noîse baπiers to the top of the em bankment wi 11 fu他er heighten the 
ne皂劃tive impact on the character of the area. 

'Babtie BMT (HOD草 Konl) Lt也

E興PAC Ltd. 
Urbis Limited 

32 Report BBHKI96044ID/O 10 
lssue: S 

「
←1
L
f
z
t
L
r
i
i
i



Highways Department Hiram's Highway Improvement 
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The landscape impact of the cutting through the spur is unavoidab峙， and will constitute a high 
landscape impact. The possible use of an elevated structure as an altemative to the embankments 
to avoid their high landscape impact, was considered at the outset of the project. However, it was 
assessed as not having significantly tess impact, due to the size of the elevated structure required, 
the need for clearance of a similar area of trees to construct it, and the lack of opportunity for 
screen planting a suitable height to mitigate the impacts. 
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In the wider context the proposed road will be set well down at the foot of the hill slopes and 
along the valley bottom, so will tend to be absorbed into the surrounded by diverse pattern of 
industrial, commercial nurseries, residential and institutional bu i1dîngs and land uses around the 
edge of the bay. lt will also be in the same context and of a sim i1ar scale as the existing road 
co叮idor.

It will have a moderate impact on the character of the natural wooded slopes, as the road is in 
sharp contrast to the natural woodland landscape in 也is area. The proposed works w ilI effectively 
run along the edge of the zone, cutting 也rough 血e hill slopes, reducing it in size, and extending 
the landscape character zone around Wo M針t resulting in a deterioration in 也e overall quality of 
the landscape envÎronment. 
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The .construction of the proposed road wiU .result in the loss of a , large number of semi mature 
甘ees 企om the slopes on the west side of ~e recently dualled section of Hiram' s Highway, and 
some maOlre 甘ees in and around the nurseries and indust:rial areas immediately to the north and 
west of W 0 Mei Vitlage. The diverse nattJre of the land use in this 訂閱 will to some extent reduce 
the impact on the character ofthe landscape resulting 企om this loss of vegetation. 

叮le road wi l1 have a h.Wl impact on the character of the local landscape, but this impact is not 
considered to be significant in the context of the wider scale landscape pattem of the Ho Chung 
Valley and the hiJl slopes the Country P帥， or to nattJre ofthe coastline ofHebe Haven. 

3.6 V1SUAL IMPACT 
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甘le visual impact of the .proposed works is indicated on the Landscape and Visual Impact Plan 
Figure 3.8. 

There wi I1 be a hiih visual' impact" on all the north facing rooms in the front line houses and 
general public' areas on the two lowest te甘aces，的 Wo Mei. The new road on high embankment 
with a further 3 to 4 metre high nOÎse banier on top wi lJ become the dominant element in existing 
view5 across Hiram' s Highway Qf the Greenfield Nursery and Hebe Haven beyond. 

Houses on the west side of the village will have, in addition views down onto the road in its 
approach to the roundabout and of the new village access roads, and wiU also experience a h.iih 
visual impact. 

Views from the top floors of houses on the upper terraces, will also be possible but these will be 
from above the revel of the new road and will be screened to some extent by the houses in 
between. The visual impact is therefore considered to be .J.Q且也﹒

Further up the slope to the west, there will be a medium visuaI impact on the hQuses in the upper 
part of Wo Mei Village, which will have view$ down onto the new road. Although these views 
wi lI be interrupted locally by adjacent industrial and horticultural nursery areas, and the existing 
stands of trees that will remain, the road will be obvious, through the 10S5 of vegetation and 
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because the scale of the embankment would be 50 large in comparison to the other landscape and 
building features. 

At the west end ofthe route there will be a h.iih visual impact on the single storey houses south of 
Nam Pin Wai Road, where the new road will occupY the existing open grass areas imme是iately in 
front ofthem. 

There wi l1 be a 約1ilar 起gh visual impact on the upper two storeys of the new and existing viltage 
house草 north of Nam Pin Wai Road, with views 是own onto the area of the new roundabout road 
and alon藍色e line of the route to the 50uth.τhe road will form a much larger 5cale element than 
the existing road, and will result in the 10諮 ofexîstîng 嘉措S5 and woodland vegetation in the vîew. 
The intervening vegetation r-etained wi 11 screen view主任。m lower t100r apartmen低

There wHI be a similar high visual impact on 也e upper two storeys of some six new house units 
(total twelve àpartments) within the adjacent Village Area (V) which faωonto Nam Pîn Wai 
Road. The other houses will be screened by the existing factory bui1dings and associated 
vegetation and the futu詩 CDA if developed. 

呎le changes in the view from the site of 也e CDA will also be of a sÎnìilar nature, but as no 
proposals have been prepared for the development, the type, form and orientation of the buildi泣p
arè not known. 訂1e visual sensitivity of the development and possible change in view, therefore, 
g血not be determined. It should be assumed 也at the prospective developers and purch品e時 would

beaw恕。f如 new road projecζand that the view of the road would be taken into ac-count in the 
臼sign of送給這evelopment.

白話 current Master Layout Pl甜s for the R(C) 1 site 0誰也e accesS.1啥滋 leading to Upper Wo Mei 
ViHage, indicate 也at up to thirty houses may be orie聽話泊是 toward the line of the new Road. 
However, due to the intervening topogr甸甸 and vege'醋。n none of電腦e are likely to bave clear 
views of帥.road. As油e nature .of '.existing views' from future propertie學 cannot be determine逞，
accurate assessment of visual inpact is not possible. 

If these houses were in existence at present the visual imp部;t would be 垃草. and .could 
success包11y be mitigat甜甜lro睹h the proposed planting along the main embankmen'岱. However, 
也.e potential for such impact should be taken into account in the design of the site. 

There w il1 be a visual impact on the upper floor class rooms of the Sai Kung Central PrÎm都y
School, with views down onto the 缸ea of the new roundabout road and its connections to the 
existing -roadways. τhe impact isconsidered' to be 抽血，3S由e class rooms are orientated toward 
the sea, (with the windows on the road side tend tò be small and occupied by airconditioning 
uni包)， and the -existi唸 school bou凶ary wall and line of mature trees alo姆拉le road forming a 
partial'screen to the new works. 

Some views of the new roundabout will be possible from the upper floors of houses at Berkeley 
. Gardens, although as the new road will be partially screened by intervenin鑫 low rise buil這ings an是
vegetation and will be seen in the context of the existing road and factory 誰也:這ings beyor話， the 
visual impact isconsidered to be ~. 

There will be views of the car park from the houses along the waterfront at Heung Chung, but as 
these are oblique views seen in the context of the existing industrial unÎts in the area，'出e visual 
impact is considered to be 她也
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Highways Department HÎra嗨.s Highway Improvement 
EnvÎronmen組Ilmpact As草e路ment

The road will have a more significant impact on views from the properties at RoseviIle ViIlas 剖

the junction of Nam Wai Ro紹， where there will be views down onto the new elevated section of 
route ωit passes in front of Wo Mei. These will be partially 草creened by exÎstin惡 vegetation， but 
the visuaI impact is likely to be medium as a result of the întro這uction of such a large scale 
element Înto the diverse 1詞是scape pattern, and the l05s of existing vegetation and buildings. 

τhe elevated nature of the road will also raÎse the level of street lighting against the 為rker
backdrop ofthe se袋， causing further visual impact at night to prope口ies c lose to the route. 

3.7 LANDSCAPE MITIGA TION MEASURES 

There is very Iimited scope for. the consi這eration of m辱。r altemative alignments within the 
成fine這 project I imit of works. An alternative scheme using an extended bridge structure adjacent 
to Wo Mei Village was considerd 泣如 ear)y stage in the study as a means of minîmising impact 
on exí5ting land use and 甘ees，. but was assessed as having no significant benefit due to the area 
a能cted by the works and problems of access during construction. As it w臼 substantial1y more 
expensive it was not take昆 forward in the overal1 scheme assessment. 

Detai1ed refinement of the road alignment and configuration of草tructures and associated works 誌
a key eIement of the mitigation measures and wil1 be undertaken du吋啥也e detai led design of the 
works. Opportunities exist for ins'個ce， for retaining many of the trees at the toe of proposed 
embankment slope旱t through the imposition of 1imi認ions on 曲e Contractor' s working area and 
method. 

甘le landscape mitigation measures seek to screen all sensitive views of the road, to reinstate the 
vegetation that will be lost ancJ to blend the new road into 由e landscape p主立em ofthe su叮oundin皂
area. The proposals are shown on Figure 3.9 and Figure 3.錯， the Landscape Mitigation Plan, and 
on the photomontages 1月gur，ωNo.3.泣， 3.泣， 3.13， and 3.14 

Extensive .WI∞dland planting is proposed to 自e cu認ing slopes at the 墓。uthem end of the route to 
replace the recently planted trees and visually to tone down the c這註ing slopes in views from the 
wider landscape. 

甘1e main embankment slopes to the north ofWo Mei wiU si剖larly be planted with woodland tree 
and shrub species, to fonn a large woodland belt throughout 白e area. The planting next to the 
ca付iageway wiU in time grow to screen the tra琵c and nOÎse ba甜的 în views from 試jacent
buildings, and wi l1 help to break up the scale of the embankment in the small scale landscape 
pa'前em. Additional planting is proposed for are給 along 由e existing Hiram' s Highway to inc:rease 
the screenin鑫 as general environmental improvements to the 當'eas.

Informal avenues of trees will be planted along side the local village acce路 road Wo Mei Kapok 
Ro祉~ with further woodland pl組討咚站 proposed for the lar伊r embankments and in pocket areas 
cr儒ted by the road alignmen~ to provide screening from surrounding properties, and to recreate 
the typicallandscape pattem of road side planting on such roads in the area. 

W oodland planting is also proposed for the areas within and aroun是 the new roundabout to screen 
views, especially elevate是 views from adjacent properti肘， and to tie together existing blocks of 
woodland into a more contiguous landscape pattem. Ameni守 shrub and groundcover plantin草站
proposed for the pedestrian areas immediately around the new roundabout junctìon to create a 
more distinct character to 自e are~ and as a means of plantîng within the future sightl泊的a
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前ighways Depart能ent 話ira懦、 Highw鐘y Improvement 
Environmental Impact Asses主ment

Additional 甘ee planting is proposed along Hiram's Highway and Nam P說 Waî Road, wÎthin the 
project limit, to improve the landscape setting to that ro紹按ld as general environ訟ental
improvement works, to increase the proportion of vege~tion in lon革 range views 告om the 
surrounding hills. 

Amenity tree and shrub planting is proposed around the new car park area and along the new 
Heung , Chung access road, to fonn a screen in views from the houses at Heung Chung and to 
rein試試e the line of ve鑫etation that is growing along most of the waterfront in this area. 

Planting design will be un也rtaken at Detailed Design Sta阱， and wi l1 include the development of 
di自erent woodland types. Species mixes will be based on the mitigation measures. proposed to 
ameliorate 也e landscape, visual and ecoloεical impact. Planti可 mixes. for proposed areas of 
native, woodland, for instance, will be based largely on the species re∞rded on site during the tree 
and ecological surveys.γhe design of the planting of areas of native woodl您是 wi扭扭ke into 
a~count of the soil conditions required and the need to create a suitable micro-climate 
environment. Suggested tist of species for planting is given in Table 3.1. Planting will be 
undertaken at 也eear1i的t practical tÎme in the construction period. 

Table3.1 Proposed Species List 
Emb成融侃.ts alongside Secon你可 Other Embankmen臼
Woodl緝毒 (Woodland Mix A) (W，∞dlandMix B) 

Nu話eSpecîes ~血咽扭曲揖formis Acacia auriculaefonnis 
glum Acacia mangium 
robus話 Eucalyp血srob也包

... ‘ 可E

teretlcoml事 Eucalyptus te認:ticomis

Mel~eucaleucadendron 

Long Term Spec協 Ardisia 討ena'翅， Albi垣alebbek 學

Alangium chinen甜， Av的oac扭曲。la

Bischotia trifoliata • 1 Bischofia trifolia趣*
Bridelia monoica. Bombax malab虹icum
C酪tanopsis fissa • Cal1istemon v迦linal誌

Celtis sinens誨， Cassia surattensis 
Cinnamomum c缸nphora • Castanopsis fissa • 
Endospermum chinense 111 (1) Ce1tis sinensis * 
Ficus v缸扭扭扭* Cinnamomum camphora 嘲

Ficus virens • Delonix regia 
Gordonia axi1lar誌* Ficus v訂iega誼*

I1ex rotunda * Ficus vircns • 
L加ea glutinosa • Gordonia axîllaris • 
Macaranga tanarius • Ilcx rotunda 事

Mal10tus paniculatus • Lìtsea 單位ino給*

Quercus edithae • Macaranga tanari凶單
Sapium sebiferum 嘲 Ma110tus paniculatu車輛
Schefflera octophylla >11 、 Mangifera indica 
Scolopia chinens泊， Melia azedarach 
S話rculia lanceolata 嘲 Michelia alba 
τemstroemia gymnanthera • Pterocarpωindicus 

Sapium sebiferum * 
Schefflera octophyl峙，車

(1) Extensive planting of this species will be . Sterculia lanceola協曬
provide述這1 appropriate Iocation. Terminalîa catappa 

Toona sincnsis 
* Native Tree Species in Hong Kon鑫

Babtie BMT (Honc Konc) Ltd. 
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Highways Department Hiram's Highway lmprovement 
Environmental Impact Assessment 

Where space penni~ the profile of embankment and cutting slopes wi l1 be re-contoured by 
localised additional filling or trimming to maπy them into to adjacent na"tural slope profiles and 
soften the angular appearance of出e slopes in the landscape setting. 

Landscape mitigation measures also include the design of hard landscape elements, including 
footpaths and raised planter beds, and the architectural 甘eatment of bridge decks and abutments 
and the pedestrian underpass structure. To reflect the semi-rural nature of the landscape setting, it 
is proposed 也at all retaining walls, the abutments to the two bridge structures and entrances to the 
pedes甘ian unde巾的s be clad in natural granite, with pattemed moulding used to create some 
architectural detailing on the other engîneering structures. 

The design concept for the noise barriers will seek to reduce their visual impact by maximising , the 
extent of vision panels, and providing a textured and colour pattemed surface to the solid panels, 
and by reducing the linear elements. The baπiers will be constructed from perforated aluminium 
noise absorptive panels and clear vision panels in a supporting frame. The baπiers would be set 
behind a low wall to reduce their visual depth. 

「
I
L
r
l
L

Vision panels have been used extensively, covering níore than half the surface area. They have 
mainly been set above the standard eye level to screen out views of the tra臼c from pedestrians but 
allow light and view5 of adjacent vegetation and reduce visual obstruction. 

「
L

「
l
L
F
I
L

A-number of features have been inc。中。rated inωthe design in order to break up the continuous 
flat appearance of the fence, reducing the visual impact of the barrier and helping it blend more 
readily into the texture ofthe landscape backdrop. 

• variety in the height i., the p個elled sections of由e baniers with a staggered upper and lower 
line, 

•. variety in the widths of the panel sections interchanged- in sequence, 

F
l
L
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l
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• . variety in the size of 曲e solid 個d clear vision p個els， to reduce the unifonnity of the 
appearanc~ 

• ribbed finish to 曲e solid paneJs, in altemating directions, in a range offour colours to blend in 
with the colour tones and textures of 曲e surrotlnding roadside landscape and mitigation 
planting proposals. 

The architectural treatment ofthe noise baniers has been given approval in principal by ACABAS, 
but together wi也 the bridge structures, and pedestrian underpass wi I1 be developed during the 
detailed design and will be presented to ACABAS for approval. 

The visual impact of the st閃et lighting could be mitigated through the use of the light shield or 
recessed t1at light to reduce the amount of over..spi I1 onto adjacent areas. 

Babtie BMT (Hong Kong) Ltd. 
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Highways Department Hiram's Highway Improvement 
Environmentallmp泌的 ASSe5sment

368 RESIDUAL LANDSCAPE AND VISUAL IMPACT 

The landscape mitigation measures consÎst of extensive belts of woodland planting which wit1 take 
some 8 輛也 years to grow and become effective in fonning a screen to the road. After that time 
there would be only some minor residuallandscape and vîsual impacts. 

The planting will e前ectively screen all views of the road from Berkeley Gardens and 日eung
Chung Village. Although there will sti1l be views of the new roundabout from the upper floors of 
the Sai Kung Central Primary School, the planting along Hiram' s Highway and around the 
junction should reduce the visual impact considerably, and it should not be significant in the 
context ofthe overall view and the general prospect from the classrooms. 

The 哲a品C on the road wiU become screened, and the overal1 size and shape of the embankment 
structure would become obscured in views from Roseville Villas by the planting to the 
-em臨恤制建lopes and the additional perimeter planting to 恥 new nursery area on 曲e adjacent 
lot; 

The.emb給kment 5)OpeS wil1 remain 諮 the 臼min認t fe堯如re in the landscape in views 企'om the 
nouse章。n the lower 認rraces at Wo Mei.τhe extensive w'∞dland planting should grow to screen 
the traffic:組d 誰le noise banier structures, but the sc:ale of the slope will stîll be obvious. As a 
-substitution for m uch wider existin皂 views of a diverse 鉛d well used landsc叩e with some 
pro5pectof做sea beyond. from upper floors, it is ∞鼠忌ered that there 的訟法治也主 long tenn 
vîsual impact句話。wever it is-conside閃d acceptab誨， in 詰le context of設le whole project. 

The planti咚should .e.能ctively screen 自e views oftl惚惚紹 and 悔恨館c from 臨油路es 起晶er

up the sl，叩e at Wo Mei where thenew planting wiU be see詰 as aWi∞dlan是 belt in the context of 
也e-e:划sting ve第etation pattem. 

3.9 

Views fonn both the ,existing and new th符e storey villa妒忌。諮詢鑫 bl∞拾 。誰 Nam Pin Wai Road 
wiJl be screened to some extent by 出e proposed planting，草地ough their proximityωthe junctio'霆，
views along existing road c。而dors， and loss of more open views of the school wiU me認that there 
will -be a i您 long tenn visual impact. 

CONCLUSION 

The new road wiU "Constitute a large elemènt in a sma l.J diverse landscape se'位in皂， and w î1J result in 
滋伊ifacant 1叫做cape impact 品出e overall size and shape of the embankment and r:oad f.eatures 
will be in con借此 to the ∞mplex pattem of existing residential village 'settlements, horicul包ral
nurseries. and low rise industrial and storage land 恥的 which have been arranged 釘'ound 也e
original agricultural field pattem, and to the broad back drop of densely wooded natural slopes of 
Ta Kwu LÎn鑫純dHe加Knol1 to the west. 

The cons甘uction of the new road will result in the l05s of e泊位ing mature woodland belts and 
individual 甘純丸 that currently 1 iè in an是 around 也e vîllage houses and along the existing roads. 
There are also a I前'ge number of recently planted trees alon露出e slop的 to the dua l1ed section 0 f 
Hiram t s Highway 出at have now reached a semi輛mature 訴a嗨， that would also be a的cted.

The .enclosed nature of the existing landscape will mean that the visual envelope of the new road 
will be loc:alised. Views of the road will be in 命e context of the exi泣ing industrial an益
commerciaJ land uses and the existing Hiram's Highway.which will be retaine已
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Highways Department Hiram's Highw翁y lmprQvement 
Environmentallmpact Assessment 

There wil1 be a high impact on the houses on the lower terraces of Wo Mei Vi~la學e and on a small 
number of new and existing three storey houses on Nam Pin Wai Road. Properties slightly further 
away on the upper part of W 0 Mei Villa妒， the other new houses within the Village Area on Nam 
Pin WaÎ Roadt and those at Berkeley Gardens and Heung Ch凶惡 ViHage (部這 for the future R(C) 1 
development site on the access road to Upper Wo Mei VilIage) will experience only low to 
medium visual impact as views wi1t be oblique or partially screened by existing vegetat~on 
retained. 

There is likely to be low visual impact on the Sai Kung Central Primary School, because although 
very clo歸結 the route, it is orien旭ted out to sea and there is only a limited prospect of the road 
ffom the classrooms. / 

Extensive pl胡tÎng of woodland tree and shrub species is proposed for al1 new 俗話咚 and

embankment slopes together with street 甘ee plantin草 along the existing and ∞別是ors and 
oma.mental planting in pedestrian areas around tt姆拉ew roundabout. 

1n time the' woodland planti吟詩的Jd grow to form an e位cti滑雪creen against views of the road 
froin mO$t properties that would be a晶cted. Due to their proximity to the road 如是 the visual 
obstrÍlctio話。f existing open views there will 8!您 levelof提出自1 visual impact ∞ the properties 
of the lower teiTace at Wo Mei and the hou給s clo輯結 the new juncti∞ on Nam Pin Wai Road. In 
the context of為e overal1 sca1e of the road 車站 residual impact may be considered acceptable. 

3.10 豆豆COM激言:與DATIONS

To mitigate 控le assessed landscape and visua1 impacts of the scheme, as far as possible it is 
rec:ommended that 由e fo l1owing measures be adopted: 

• retention of all existing.vegetation within伽 study area not direct1y a岱cted by the works 

• the refinement of the alignments and configurations of all new caniagewa抖， drainage 
channels' and foo中aths to minimise potential impacts, and the localised trimmÎng of 
engineered slopes to blend them into adjacent natural slope profiles. 

• w∞dland planting to all cut and embank.ment slopes, and to other open 釘eas within the works 
limit, wi甘1 additional street tree planting alongside the new carriageways and ornamental shrub 
planti咚 in pe如你ian are岱﹒

• ad這itional street tree planting along unaffected existing roads within the study are也

• adoption of light sh ieldlrecessed t1at light on stteet lighting system a10略 the prop總是
highw的人

• the architectural 甘'eatment of bridge decks，時utmen話， pedestrian underpas主義nd retaining 
wallst noise barrier霉t and other engineerin草草tructures and the hard landscaping of pedestrian 
area adjacent to the roa.已

P 

• Procedures 社eaIing with EM&A re建uÎrement on landscape and visual Împacts arising from 
cons'設uction an是 during establishment 'per站d should be followed as stated in the stan心atone
documenζ 草M&.A Manual. 
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Highw攝ys Department Hiram'重起1草hway Improvement 
Environmentallmpac璽 A鋒的$絨的重

司嗜

4 ECOLOGICAL 封沼PACT ASSESSMENT , 

4.1 到τRODUCτ10N

Vegetation survey and 結巴缸n surv~y were canied out in 18 May 1996 to provide an overview on the 
character ofthe vegetatîon.cover and stream courses within the Study Area for evaluation of ecological 
impacts of 出e proposed road works. An additional survey on 也e second位yw∞dlan是 along the 
westem face of伽 ridge east of Wo Mei Village w諮 conducted on 31-Janu缸Y 1997. 

的 the are怒 to be a位c隘的吋acent to the existing road and village are紹. they are already 
disturbed considerably. Moreover, the 甘'ees found are maÎnly common or in甘oduced species. As sucb, 
the wild1ife use of the a能cted 紅eas is not expected to be significant and hence the potential impacts to 
flora and fauna wauld be minimal. 

4.2 PROPOSED ROAD'IMPROVEME簣TWORKS

它le propose是 improveme琵t wa是S ofHi結m 's Highway between N訟n Wåi 部d Ho Chung involve 
deep cutting at its upper' 伊拉ion west of Wo Mei Villa詐， and the con如uctian of extensive 
embar求踏踏組4認認她聞法制總n Nam Wai. and Nam Pin W詞，認d the new roundabout junctîon 叫
Nam Pin Wai Road. A，插話。nal1y， the wo也s will up拼命 the village access. road to Wo Mei along伽
line.of血，e existing Wo Mei K.apok Road and other anci11iary works. 

As partof油e road improvement works, a 鉛ction of the existing stream at 由e west of Wo Mei wil1 be 
replaced' by a combination of. open channel and box-culvert for tho鈴錯話。臨 under the roads and 
embankmen臨. Besides, a section of 也e existin車總惚瓷 缸詣e 錯st of Wo Mei will be diverted 如d

何placed by open -channel to be con質uctedto 也eno捕。fWoMei.

4.3 POTENTIAL 站在PACTS

甘le propo歸d road a1ignment will -cut 也rough the existing slope along the ~est side of the previously 
widened section of Hira.m' s Highway which is. now extensively pl問話d with young or 草e題i.mature
甜甜50f牛5 metres high ∞vering飽的aof about 1.38 ha (Area A). 有e main species on 追隨 cutslope

are Ácac紹 auriculiform旬~ Acacia mangium an是 C都tanops每fissa. The new road alignment wi1l al墓。
cut through an area of second訟-y woodlan是(色。52 ha) within Area A betwee表接le cutslope 也是也.eY自

Sun Nursery. Furtherm駒，也eco拉拉uctio泣。f註le proposed road will result in如 lossof some mature 
trees in and around 誼le 恥話∞ltural nurseries and indus智ial are諮 immediately to 也e 帥的1 ofWo Mei 
Village with an a路a of about 0.53 ha (A路a B). The 當ees are mainly cultivated by the residents for 
shading 訟4 終站etic仰中oses. Figure 4.1 depicts帥的路 of也e trees affected. 

According to 也e vegetation survey, apart 卦。m the secondary woodland area, altoge也er 32 tree 
species. were inspected in 伽 Study Area. Most of the trees are either marure or semÎ呱啦re. A list of 
the tree sp的ies identified during the survey is scbe剝削弱 Appendix C. With special regard to the 
S啊。ndary woodland area near Wo Mei Village, a total of 52 species were recorded during the course 
of the survey. Most of the species in the woodland are common tree species such 越 Fi臼lS species, 
Ster，ωlia lanceolata and Litsea species which are of relatively small 'sizes. However, six trees of one 
uncommon and regenerating species, Endospermum chinense, were recorded. Details of the woodland 
survey are presented in Appendîx D. 
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Highways Department 結iram's 話ighway.lmprovement

Environmental lmpact A莘莘essment

The main ecological impact due to the construction of the Project will be the 10鈴。f 1.91 ha of 
vegetation cover. Of them 1.39 ha are plantations or cultîvated tree墓。f lower ecolo鑫ical value 訊社 0.52
ha is secondary w∞甜甜d. 的 the areaofw∞是i您是 to be )ost is relatively smaII and a' n呵。r portion is 
consisted of plant結合r cultivated specie雪t with compensatory replantin多 in pJaceγthe impact is not 
expecte這 to be significant. 

A de法iled tree sunrey w結 also carried ∞t and the 扭扭血的 of the tree sunrey report is attached in 
AppendixE. 

As the s甘假如 to be a能cted are small în sîze and exhibit J訂ge se趟。nal variation in water flow，也e
use ofthe a的cted streams by fre結 water fauna is not expected to be sîgniticant In addition, stream 
diversion and 智aining works wilI be carried out only for those sections under the roads and 
embankmen話.

τo minirnise potential water quality impacts during construction ph訟乳白e desilting functÎon of the 
結mporary drainage measures will be provided to prevent debris settlement in the exi到咚如啥都s an是

channels. Foul water effiuent should be directed ωa foul sewer or to a sewage 甘個.tment facm守 either
directly or indirectly by means of pumping or other means approved by the Engineer. Du討ng the 
operational phase, future stonnwater runoff from road surfaces should be routed 敢問訣。iVgrit
separator(s) and/or vegetative channel(s) before discharging into the subject streams. 訂閱啪 proper

implementations of these mitigation measure丸 water quality impacts arising 丘。m these ancillruγworks 
would not be significant. 

4.4 RECOl\1:MENDATIONS 

Tocompe的ate for命e los霉。fwoodland, extensive plantingltransplanting of鈴cond缸y woodland trees 
including Endospermum chinense and 1前許你ub species for al1 new cutting and embankment slopes 
is proposed. 計le replanting proposal and the soi1 condition of the slopelembankment for replanting 
would be 認ken into considerations at the detailed design stage. Approximatèly 3.75 ha will be 
available for the replanting. 甘le species used will be .simi1ar to the existing ones to match with the 
surrounding landscape. More omarnental 叩ωies wiU be used in pedestrian areas along the 1俱al access 
road. Moreover, some 108 numbers of the affccted trees are found suitable for transpl訟tÎn品

Ecological impacts arising from cons甘uction and du加g establishment perio益 shoul是 be monitored and 
audited in accordance with EM&.A procedures which 紅e summarised in the s也位是.-alone documenζ 
EM&A Manual. 

Babtie 8MT (Hong Kong) Ltd. 
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Environmen扭Ilmpa話 A草草含量sment

5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 帽 NOISE

化
U
u
f
l
L

Construction of the Project 腦 been shown 的 cause signific個t noi給 impacts on 出e noi$e sensitive h 

receivers in the Study Area. The predic削 maximum anticipated co的:tructÎon noise levels are above 
7S dB(A) at many of the identified NSR locatîons. However, the impacts are amenable to control L _1 

through proper impl的entation of appropriate noise control measures together with an environmental 
monitoring and auditprogramme during the construction of the Project. 

Based on the pl}?jected maximum traffic figures within 1 S years upon the 叩ening of 設le Prc事泣的 尸
t侃侃，社 腦 been shown 伽 the implementation of the Project will bring about both positîve and 
negative noi鈴 impaωto the a位cted NSRs. 

Plain barriers of 3m high and ir附叫..L barriers of 3 m 甜甜 wi油 ani叫ned panel up to 1.3m are 
proposed to mitigate the adverse noise împacts at the noise sensitive receivers in 油e 位udy Area. L 

While the noise impacts at most of也e existing and planned NSRs can be significantly mitigated wi曲-
the proposed di閥 technical mea卻悶，由ere are a number of時b 峭的 the impac也 C缸mot be I ' 
mitiga'隨d in an acoustically-e龍ctive manner. Ac∞rding to the results of eligibility assessment for lJ 
existing NSRs, "no NSR.s缸~ found eligible for consideration for i惡毒irect 崎chnical remedies. Wi詩I
respect 給出e planned NSRs呵。記d 如 resid叫 impac毯，如叫你rations. should be given to I . 
various buiJding design concepts, e.g. building setback，認巴p仿制cting building, intemal buil是ing L~ 

layout and 峙。插話e tolerant structures, to reduce noÎse exposure. 

Cumulative 泣。海 impacts ftom :eoncurr-ent projects. haye beenidentified and considered. As. no major 
concurrent road devel叩mentpr吋ects have been identified in 愉e vicini申 of the Project, no cumul到ive
ope阻tÎonal impacts ~ anticipa:叫.

5.2 CONCLUSION 嘲 LA持DSCAPE

The new road wiU eonstitute a 1當ge element in a small scale diverse landscape setting, and will 
-r.esult . in significant landscape impact as. the overal1 size and sh叩e ofthe embankment and 由e size 
of the 'road features will 'be incontrast to the complex p建設:em of the existin莓懦弱dential vill草草e
settlem側詣， horticultur這i 阻rseries and low rise industrial and storage land uses which have bee泣
airanged aroun是血e original agricultural field pa:發:em，誼通俗曲。 broad back drop of 公豆豆ely
wooded natural slopes of Ta K wu Ling and Hebe Knoll 純的 west.

The c∞。n賠霉智訊1跨t豆ion of 吋恥le new rl約。a吋d will result i抬畏 告e loss of existing mat仙ur拘唸 w。∞。4嶽1a鈴n吋垂 belts and 
ind“iv叫idu嗨a結1 t智.re儒e氓$丸， 血a前t -cur唸n忱叫t討Iy li泊e in a'組詛，nd 缸O∞u誌諾4 白ev叫illa旬ge houses. and alo懿遐咚gt設白he existing roads. 
There are aiso a large number of recently planted trees along the slopes to the dualled section of 
在iram's Highway that would also 加 a安全cted. These 甘ees have now r.eac知這是 semi國mature s怯te.

The enclosed nature of the existing lands.cape wiU mean that the visual .envelope of the new road 
will be 10ca1ised. Views ofthe road will be in the context of the' existing industrial and cornmercîal 
land us榕的d 也e eXlstl句話iram's Highway which wilt be retained. 

There will be a high impact on the houses on the lower terraces of Wo Mei Villa學e and on the 
single and three 位:orey houses on Nam Pin Wai Road. Properties slightly further away on the 叩per
terraces at W 0 Mei Villa阱， further up the slope ìn the upper pa民 of Wo Mei Villa容， the new 
houses on Nam Pîn Wai Ro蚣t and those at Berkeley Gardens and Heung Chung Vil1age will 
experience only low to medium visual impact as view5 wiU be oblique or partially screened by 
existin草 veg抗ation retaîned. 

Babtie 8MT (Hong Kong) Ltd. 
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Hi軍hw:ays Department Hir:am.s Highw:ay Improvement 
Environmental Impact Âssessment 

Visual impact on the Sai Kung Central Primary .School is likely to be low, although very c10se to the 
route, it is orientated to the sea and there is only a limited view ofthe road from the classrooms. 

Extensive planting of woodland tree and shrub species is proposed for all new cuttin學訊社
embankment slopes together with street tree plantin惡 alon惡 the existing road corridors 訊社

omamental planting in 戶destrian areas around the new rOl泊是about.

ln time the woodland pl斜均為oul是 grow to form 組合ffective screen a皂ainst views of the road 
from 訟。st propertie主 that would. be affected. Due to their proximity to the road and 也e visual 
obstruction of existin草 open views there w i11 be a 語w level of residual visual impact on the 
properties of the lower terrace at Wo .Mei and 白e houses close to the new junction on Nam Pin Wai 
Road. In 誼le context of the overall scaIe of the road this residual impact may be considered 
accep血ble.

5.3 CONCLUSION . ECOLOGY 

According to the vegetation surv哼" apart from 也e secon如γwoodland area, altogether 32 tree species 
were identified 扭曲e Study Area. Mi慨。付le trees are either mature or semi..mature. An additional 
survey with special reg紅d to the secon為ryw∞dland area near Wo Mei ViIlage was conducted. A 
t啦1 of 52 species were recorded. Of them，也 trees of one uncommon and regenerating species, 
Endospermum chinense, were identified. 甘le main ecologîcal impact ofthe Project is the 105$ of 1.39 
ha of plantations and 0.52 ha of se∞ndary woodland. With the proposed 3.75 ha ofreplanting in plac念，
and 出e transplanting of some of the affi閃閃d trees, the residuallost is not considered as significant. 

5.4 RECOMMENDATIONS 

The following 'recommendations 訂e made in respect of鵲起c and construction impacts: 

• lnclusion of pollutio'捏捏ontrol cla1磁結諮詢'commended in Appe甜ixA to the co閱單位是ocuments to 
co紅的1 construction no誰也進路認是 runofÏfrom the improvement works. 

• 抖。vision of noise barriers: (吟吟的 of 3m high plain bar討。悶， (b) 199m of 3 m high inver切d..L
ba.rriers with 訟 inclined panel of O.9m in len掛1，個d (c) 253m of3m high inverted.L b釘巾的 with 
an inclined panel of 1 Jm in length. 

• CaI唸fut considerations should be given to various building design concep岱 to alleviate the residual 
impacts on the future developments 扭曲e Study Area. 

• Implementation ofthe EM&A progr都nme as detailed in the EM&A Manual. 

• Minimisation of manhole covers and valve chambers in the ca.rγiageway. 

To mitigate the assessed landscape and visual impacts of the schémeas far as 'po~siblet it is 
recommended th位 the following rr.teasures should be adopted : 

• retention of alI existing vegetation within the study area not 是irectly affected 忌ythe works 

• . refinement of the alignments and configurations of a l1 new carri是geways， draina草echa話nel草銷社
footpaths to minimise pote就ial impact丸訊d the locali純是 trimming of engineered slopes to 
blend them into adjacent natural slope profiles. 

Babtie BMT (錯。m蠶 Kong) Ltd. 
ENPAC Ltd. 
UrbÎs Limited 
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• woodlan是 planting to all cut an是 embankment slopes, and to other'open areas within the works 
lîmit, with additional street 甜甜 planting alongside the new carriageways and ornamental shrub 
planting in pedestrian areas. 

• addi~ional street 甘ee planting along the unaffected existìn學 roads within the Study Area. 

• . adoption of light shieldJrecessed t1at light on street 告訴ting 野草tem alon墓 the prop的“

highway. 

• architectur在i 當~atment of bri是伊拉ecks， abutmen話，伊拉e學tri問問也rpasses an這 retaÎni時 walls

engineeri咚 structures and the har，是 lan這scàping of pedestrian are磁 adjacent to 也e road. 

• 1位p)ementatio泣。fthe EM&A programme as detailed in the EM&A manual. 

The fol1owin皂 recommendations are made in respe仗。fecological impacts: 

• extensive p伽i旭站岫a缸卸n暐吋帥t討血伽陶lt站姆n咚1泡gofw∞叫dland叫n叫d 甘間eea削nds枷hru可吋趴♂血仙bsp閃e倪ci郎e悅sf伽b祉r刊叫a叫al1 ne帥e側wcu叫帥i甜t

t昀:og酹e也e叮rw叫i血組啥抽e叫t 缸tre悅epμi削t討in唸g along the existing road c∞or吋T吋id伽。路侃. 

• a fu[l survey ofthe existing 忱的 within the Study Area as. weU認∞mpensatory planting schemes. 
eontaining information.on the re∞mmended tree species. for replan自19 尬。uld be p悶戶red as part 
of也e也tailed design of諒leworks.

• Imple認entationof世le EM&A programme as.-detailed in the EM&A manuat. 

Babtie BMT (Hong Kong) Ltd. 
ENPACLtd. 
Urbis Limit,“ 
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NOTE : ARIAL PHOTOGRAPH FROM GOVERNMENT SURVEY 
DATED 18 - 7 - '95 (3,500') 

'Hiram's Highway IlnprOVelnents between . 
Nam Wai and Ho Chung 

Aεrial Photograph of the Study Area 

FIGURE 3.3 

Babtie BMT (Hong Kong) Ltd.: 
Consulting Engineers 



PHOTO A 
PHOTO FROM HILLSIDE ABOVE CHUK KOK 

Hiram's Highway Ilnprovements between Nam Wai and Ho Chung 
Existing Site Photographs 
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FIGURE 3.4 

Babtie BMT (Hong Kong) Ltd. 
Consulting Engineers 



尸
U

鬥
U

「

l

門
叫
門

u
n
u
h
u

「
l
l

尸
U
H
U

門
U

門
U

門
u
n
u
r
L
f
L
1
l
L
|
L

PHOTO B 
VIEW OF EXISTING HIRAM'S HIGHWAY, AND YUE SUN AND GREENFIELD NURSERIES, FROM LOWER TERRACE OF WO MEI VILLAGE 

PHOTO C 
VIEW OF WO MEI VILLAGE FROM JUNCTION OF HIRAM'S HIGHWAY AND NAM WAI ROAD 

PHOTO D 
VIEW OF STUDY AREA FROM PIK UK 

Hiram's Highway Improvements between Nam Wai and Ho Chung 
Existing Site Photographs 

FIGURE 3.5 

Babtie BMT (Hong Kong) Ltd. 
Consulting Engineers 
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PHOTO E 
VIEW OF STUDY AREA FROM SINGLE STOREY HOUSES AT UPPER PART OF WO MEI VILLAGE 

PHOTO F 
VIEW NORTH FROM WO MEI VILLAGE TO PRIMARY SCHOOL 
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Hiram's Highway Improvements between Nam Wai and Ho Chung 
Existing Site Photographs 

FIGURE 3.6 

Babtie BMT (Hong Kong) Ltd. 
Consulting Engineers 
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PHOTO I 
VIEW OF NEW RESIDENTIAL DEVELOPMENT ON NAM PIN WAI ROAD 
FROM PRIMARY SCHOOL 

PHOTO H 

VIEW SOUTH ALONG HIRAM'S HIGHWAY FROM FRONT ENTRANCE OF SAI KUNG CENTRAL PRIMARY SCHOOL 

PHOTO J 
VIEW OF SAI KUNG CENTRAL PRIMARY SCHOOL FROM NAM PIN 

WAI ROAD 

VJEW OF STUDY AREA FROM CAR PARK AT MARJNA COVE 

Hiram's Highway Improvements between Nam Wai and Ho Chung 
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APPENDIX A 
RECO拍\1ENDED POLLUTION CONTROL CLAUSES 

1. A VOIDANCE OF NUlSANCE 

(a) AIl works are to be carried out in such a manner諮詢 cause as lîttle inconvenience as possible 
to nearby 拾到岔路話， property and to the public in general , and the Contractor shalI be held 
responsible for any claims which may arise from such inconvenience. 

(b) The Contractor shall be responsible for the adequate maintenance and clearance of channe誨，
gullies~ etc., and shall also provide 組d maintain such pedes甘ian and vehicul缸 acce諮訟 shall
be directed within the works site. 

(c) 

(這〉

Water shall be used to prevent d凶tri童話學研d the Contractor shal t take every precaution to 
prevent the excavated materials 金'Om enterin學 into the public draina伊 system.

訂le Contractor shall carry out the Works in such a manner as to minimise adverse impacts on 
the environment during 你的ution of the Works. 

2. NOISE POLLUTION CONTROL 

(a) 

(b) 

有eC∞，tractor甜甜∞mply with and observe the Noise Con甘01 Ordinance and its subsidiary 
regulations in force in Hong Kong. 

The Contractor shall provide an approved integrating sound level meter to IEC 651: 1979 
(Type 1) and 804:1985 (Type 1) and TI歪 manufacturer's 認∞mmended sound level calîbrator 
for the exclusive 凶e ofthe 皂白皂ineer at all 逗mes.. 訂leC∞智actor shall mainta.in the equipment 
in proper worki睹。站前組d provide a 鉛bstitute when the equipment are out of or血r or 
otherwi鈴 not available. 

The sound level meter including the so誼詰d level calibrator shalt be verified by the 
manufactu何s every two years to ensure 血ey perform the same levels of accuracy as stated in 
the manufacturer's specifications. 白lat is to say at the times of measurements, the equipment 
shall have been ve'吋行“ within the last two years. 

(c) 1n additîon to the requirements imposed by 白e Noise Control Ordinance, to con缸。I noise 
generated 告'om equipment and activities for the pu巾。結 ofcarrying out any construction work 
other than percussive piIin學 during the time period 命。m 07:00 to 19:00 hours on any day not 
beÎng a generat hotiday {including Sundays)t the fo l1owing requirements shall also be 
∞mplied with: 

(i) The noise level measured at 1 m from the most aftected extemal faca攏。fthe near忌y
noise sensitive receiver章含om the construction work alone during 如y 30 mÎnute 
period shall not exceed a泣 S哇uivalent soun是 level (L略) of75 dB(A). 

(ii) The noise level measure這位 t m from the most a封ected extemal facade of the nearby 
s鎔ch恥。。必i誌$ 合如c昀r絃Y誌1 t話街如t負泊1嗨e ∞I的1器駝$蛇控1叫1

excee吋忌 an e純有ui知valent sou凶md 1悟evel (L呵) of 70 dB(A) [65 dB(A) during school 
exam ination pe前叫r吋巾ioωds吋].

45 Babtie BMT (Hong Kong) Ltd. 
ENPAC Lrd. 
U rbis Limited 

Report BBHKl96044IDJOIO 
Issue: 5 



Highw袋ys Department HirBm'韋鈺ighwBY Improvement 
哀nviron路en組Ilmpact Assessment 

The Con甘甜tor shall liaise wi白 the schools 銷社 the Ex甜1誌ation Au益。丘ty to 
ascertain the exact dates and times of alI examination periods duri吟 the course of 
the con甘act.

(iii) Should the limits stated in the above sub-clauses (i) and (ii) be exceede益， the 
cons甘uction shall stop and shall not recommence until 'appropriate measures 
acceptable to the Engineer由at are necessary for compliance have been implemented. 

Any stoppage or reduction in output resulting 音。m compliance with this clause shall 
not entitle the Contractor to any extension of time for completion or to 叩yadditional
co對s whatsoever. 

(d) Before the eommencement of any work，出e Engineer may ri研討re the methods of workin草，
equipment and sound哺reducing intended to be used on the Site to be made available for 
inspection 叫d approval to ensure 出at 也ey are suitable for the project. 

{e) 百le Contractor shall devise, arrange methods of working and CarTy out the Works in such a 
m認ner 50 也 to mînimise noÎse impacts on the surrounding environment, and shal1 provide 
experienced personnel with 紹itable training to ensure that 愉ese methods are implemented. 

The noîse red單位ion me由ods shal1 include, but not切 limited 切， scheduling of works; siting 
of facilities; selectiQn of quiet equip認ent; an毒草se of purpose幢buHt 齡oustÎc panels. and 
enclosu起色

(f) The Contrac如r 如11 ensure that all pl甜甜美叫uipment to be u對 on site 間 property

main包ined in 8∞d operating -condition 鉛d noisy construction activities. shall be e能ctively
sou且也reduced by means of草ilenc絡， mu餘的t ac∞stic linings or sbîel包， acou位ic 草heds or 
scr借口S or other means to avoi這是isturbance to any 設earbyno治迫自Îtive receivers. 

他) Notwith伽nding 曲e requirements and limi組建ions. set out ln.' clause 科 above 叩毒草ubj認:t to 
compliance with clauses (特 and 的 above，也e Engineer may, upon applica泣。誰誌 writin惡 by

the Con甘actor， allow 由e use of any 叫uipment and the carrying out of any con軍truction
activities for any duration provided that be is satisfted with the application which, in his 
opinion, to be of absolu借 nece詣ity and ad叫uate noise. insulation has been provided to tJ:禱，
educ錯。nal institutions to be affect祠， or of emergency n翻閱， and not in contravention with 
the Noi鈴 Con缸。1 Ordin認ce in any respect. 

(h) No excavator mounted 忌提aker shall be used within 125 m 告。m any nearby noise Sensitive 
t遺齡ceiv.鴨e釘rs. Th加eCo∞n悶t智ra認ctiω。rs誌h拯，all 凶eh恃y祉翱lic誌c .c∞。誌cr:符娥e棋t挖;e crus品herwh凶.ereve'釘ra叩pp抖li泌c翎兔泌似ble. . 

(i) 計le on ,ly equipment 也都 shall be al10wed on the Site for rock drilling works will be quiet 
drilling rigs wi曲 a sound po明r level n叫 exceeding 110 dB(A). Conventional pneumatîcally 
driven drilling rigs are specifically prohibited. 

(j) 00 not operate the percussive piling equipment during the period as prohibited by the Noise 
Control Ordinance at 也e elevated structures. 

(k) For the purpo認s of the above clau純毛 any domestic premisest hotel, hostel, temporary 
hou韋拉莓 accommodation， hospìtal, medical clin話， educational institution, place of publ ic 
wor草厄扎 libra哼，∞弱。f law, or perfonning 街ts centre or 0岳ce building shall be considered 
a noise sensltlve r電celver.
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Hiram's Highway lmprovement 
Environmental lmpac:t A甜甜sment

Highways Department 

TheC。耐actor shall, when necess呵， apply as soon as possible for a construction noise 
pennit in accordance with the Noise Control (General) Regulations, display 也e pennit as 
required and copy to the Engineer, 

、
.
J

! 
'
，
.
‘
、

訂le Contractor shall, when necess缸"'j， apply 自 soon as possible for a construction noise 
pennit in accordanc,e with the Noise Control (General) Regulations, display the permit as 
required and copy to the Engineer. 

(m) 

J DUST SUPPRESSION 1\也ASURES

The Contractor shal1 undertake at all times to prevent dust nuisance as a result of his activities. 
甘冒e air pollution control system installed shall be operated whenever the plant is in operation. 

(a) 

3. 
、
、i1

，

J

The Contractor shal1 at his own cost, and to 曲e satisfaction of the Engineer, ins包Il effective 
dust suppression equipment and take such other measures 岱 may be necess釘y to ensure that 
at the Site boundary and 個y nearby sensitive recei~er the concentration of air-bome dust shalJ 
not exceed 0.5 milligrams per cubic meter, at s拋旭nd也ar吋.吋dt昀:emp伊eraru昀 (2諂50C) 飢d pre的ss釗ur，閃'e"ο.0

bar) averaged over one hour.巳，組d 0.26 milligra缸ms per cubic me甘e吭， a前t s包nd叮d~臼emp戶eratur'閃e 
(2筠50C) 組dp閃s岱sure (1.0 b缸) averag'酹edo仰v叮 2μ4hour唸S.

(b) 
「
.
，
可
.
，
」

、
'
‘
』J
J

In the process of material handling other than cement and the like，、 any material which has the 
potential to create dust shal1 be treated with water or spraying with wetting agent. 

(c) 

1
3
1、

J

Where d凶ty materials are being discharged to a vehicle 告。m a conveying sy泣em at a fixed 
transfer point, a three-sided r∞fed enclosure with a flexible curtain across 也e entry shall be 
provided. Exhaust should be provided for this enclosure and vented to a fabric filter system. 

(d) _J 

Any vehicle with an open 1000 carrying area used for moving materials which have the 
p。也ntial to create dust shall have properly titting side and tail boards. Materials having the 
potential to c閃ate du泣 shall not be loaded to a level higher 由翻出e side and 凶1 boards, and 
shall be covered by a clean taφaulin. The ta中aulin shall be properly secured and shall extend 
at least 300 mm over由e edges of the side and 包il boards. 

(e) 
]

」

Stockpiles of sand and aggregate greater than 20 ml shall be enclosed on three sides, wi血
walls extending above the pile and 2 metres beyond the front of the pile. In addit!on, water 
sprays. sha l1 be provided an4 used, both to dampen stored materials and when receiving raw 
mate吋a1.

(。
‘一J

ηle Con甘actor shaU frequently clean and water the site to minimise the fugitive dust 
emlssl0ns. 

(g) 

The Contractor shall res甘ict all motorised vehicles to a maximum speed of 8 krn per hour and 
confine haulage and delivery vehicles to designated roadways inside the site. Areas of 
roadway 10nger than 100 m where movement of motonsed vehicles exceeds 100 vehicular 
movements per day, or as directed by the Engineer, shall be fumished with a t1exible 
pavement surfacing. 

、
.
J

LH 
，
s
﹒
、

‘
J 

FEBEE--Ezh 

Wheel washing fac iJities shall be installed and used by all vehicles leaving the site. No earth, 
mud, debris, dust 個d 由e like shall be deposited on public roads. Water in the wheel cleaning 
facility shall be changed at frequent intervals and sediments shall be removed regularly. 引1e
Contractor shall submit details of proposals for the wheel cleaning facilities to the Engineer 

、
‘.
F

.1 ,a-1 
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prior to construction of the 色cility. Such wheel w認hing facilîty shaII be usable prior to the 
commencement of any earthworks excavation activity on the Site. 前le Co拉宮齡的r shall also 
provide a hard-surfaced road between 由e washîng facility and the public road. 

。 Conveyor belts shal [ be 豈能d wi由 windboards， and conveyor 控制sfer points and hopper 
discharge 當eas shall be enclosed to minimise emission of du成 AII conveyors caπying 
materials which have the po個ntial to create 心st shall be to槌lIy enclosed and titted wi曲 belt
cleaners. 

4. CONSENT TO EQUIPMENT AND PROCESSES 

(a) 

(b) 

討論 Con崗位or shalI not install any fumace，切iler or other plant or eq~ipment or use any fuel 
that might Î泣 any circumstance produce smoke or any 0'也er air pollution without the prior 
<:on泊的 of the Engineer. Unless specificaUy instructed by the Engineer，也e Contractor shall 
n叫 light fires on site for the b叮當ing of ~~bris or any other matter. 

TheCoJt當前ω內 attention is 街awn to the Air Pollution Control Ordi~ance and 為 subsidi剖γ

legislatio泣， particularly the Air Pollution (Fumace蓉， Ovens and Chimneys) (Instal1位ion and 
Alteration) Regulations 甜4 也e Air.Pol1ution Control (Smoke) Regulations. 

5. REMOVALOFWASTEMATERIAL 

。)

.(c) 

(a) The Contractor shall not pennit any 提wage， w，諮tewa:記r .or effluent con扭扭ing 泊nd， cement, 
silt or any 0也前suspended or dissolvèd material to flowfrom 做翠知 onto any a噁。ining land 
or allow any waste matter or re詣se to be <leposîted anywhere within the Site or onto any 
adjoining land and shaU have a11 such maJ註erremo~叫詣。扭曲e Site. 

訂leCon'甘紹給r shall be liable for any 也magesca姆拉 to a是joining land 也rough his failure to 
∞mply with clause 5(a). 

許隨 Contractor 'Shall be responsible for temporary trainin皂， diverting or conducting of open 
m磁S or drains intercepted by any works 副 for reinstating these 怕也eir original ∞峙的

∞∞mpletio訟。f也eWo恥.

(舟 ，叫te Contractor shall be r晦"諮詢le for adequately maintaining 組ye叫sting sÎte 的inage

sy鋸m at all time囂， including 悶moval of solids in sand tra:阱， manholes 純是軍民的 beds.

(e) Any propose援軍民am course and nullah tempo治rj diversions shall be submitted to the 
Engineer for agreement one month prior to such 這iversion works being commenced. 
Oiversions shall be constructed to aHow the water flow to discharge without overt1ow, erosion 
or washout. 計le area through which the temporary diversion runs. i主 to be reinstated to its 
original ∞ndition or as agreed by the Engineer 晶訂出e pennanent drainage sy悔自 has been 
<:ompleted. 

(t) 甘le Contractor shall fumish, for the EngÎneer's infonnation.，伊拉iculars of the Contractor地
a汀angemen岱 for ensuring th泣 materÎal 菇。m any earthworks does not wash Înto the draÎnage 
q姆m. If at any time such arrangements prove to be ineffective the Contractor 孟加H 包ke such 
additional measures 路 the Engineer shall deem necessary and shall remove all“lt which may 
have accumulatéd in the drainage system whether within the Site or not. 
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lJ 
Highways Department Hiram's Highway Improvement 

Environmen怯Ilmpact Ass給sment
門

(g) 甘le Contractor shall segregate a l1 inert construction waste material suitable for reclamation or 
land formation and shaIl dispose of such material at such p嗨lic dumping area(s) as may be 
specified 企om time to time by the Direc如r of Civil Engineering Serv Îces. 

、
‘
'
，

LU 
r
e
z、

AIl n∞..ine話 construction waste material deemed unsuitable for reclamation or land 
fonnation and all 0也er waste material shall be disp的ed of at a public landfiU. 

、
‘
'
，

-i rzk 
The Contract，缸"5 a:設.ention is drawn tO' the Waste Dispo5al Ordinance, the Public HeaIth and 
Municipal Services Ordinance, and the Water Pollution C∞甘olOrdinance.

6. nISCHARGE 到TO SEWERS AND DRAn嗨

冉、

(a) 扭扭 Contractor shall not discharge directJy or indirectly (by runoff) or cau斑。r permit or 
suffer to be discharged into any public sewe丸 stonn-water drain; chanr叫，知如n-co~rse or 
sea any e質luent or foul or contaminated water or cooIing or hot water without the prior 
consent o( the Engineer who may require the C∞tractor to provide, operate 組d maintain at 
the Contraωrs own expense, within the prem誨的 or otherwise, suitable works for 曲e
rreatment 甜d disposal of such effiuent or foul or con旭;ninated or cooting or 長ot water. 甘苦e

desi伊 ofsu.ch 信eatment works shall be submitted to the Engineer for approval not less than 
令 one month priorωthe commencement of construction or as agreed by the En寫ineer.

(b) Ifanyof抗ce， site can紛nor如ilet facilitie草的 erec划， foul water effiuent shall be directed ω 
a foul sewer or to a sewage treatment fac i1ity either directly or indirect1y by means of 
pumpin喜 or other means approved by the Engineer .. 

(c) 甘le Contractors attention is drawn to 由e Buildings Ordinance and to the Water Pollution 
Control0rdinance. 

「

何J
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APPEND法 B

CONCURRENTPROJECTS 
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APPE'NDIX C 

FIRST SU'RVEY TREE' S,P'EC,IES 
(Excluding Secondary WQodland) 
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APPENDIX C 

FlRST SURVEY TREE SPECIES (Exc:luding Secondary Woodl姐是)

A vegetation survey was carried out on 18 May 1996 to identi命 the tree species within the Srudy 
A月a. Altogether 32 甘'ee species, which are common or widespread in Hong Kong, were recorded. 

Listed 出low are the 甘ees recorded during 血e survey: 

Acacia auriculiformis 
Alangium chinense 
Bauhinia variegata* 
Caryota ochlandra 
Cinnamomum camphora 
Ficus hispida* 
Glyptosrrobus pensilis 
Livislona chinensis 
品lelaleuca leucadendron 
Podocarpus macrophyllus 
S戶giumjambos

「
L
F
|

仁
口
十

U

• Native Species 

刊
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Acac扭 coφlSa

Albizia lebbek 
Bombax ma/aharicum 
Castanopsis fiss，♂ 

Delonïx regia 
Ficus microcarpa* 
1lex rotunda 
Macaranga tanarius 
品{ichelia alba 
Sche.ff/era octophyl/a* 
Z于前m詔 CO，!舟rla

Acacia mangium 
Aleurites moluccana 
Callistemon viminalis 
C均Isa/idocarpus lutescens 
EucaJyptus çitriodora 
Ficus virens* 
Lilsea glutinosa* 
Mallotus paniculatω* 
MUSQ paradicularus 
Sterculia lanceolata 

弘達
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甚至海hw:袋Y糞 Department Hir削n's Highway Improvement 
Environmentallmpact Assessment 

APPENDIXD 

SUMMARY OF VEGETATION SURVEY (SECONDARY WOODLAND) 

1 METHODS 

A f10ra survey of the secondary w∞dland alon學 the westem face of the ri句e east of Wo Mei Village 
was conducted on 31 January 1997. Figure D 1 shows the approximate extent of this woodl蠶nd within 
the study area，品 detennined by inspection of aerial photographs. 

計le w∞dland was surveyed on foot qualitative妙， near its northem and southem extremities within 
the study 訂ea. The purpose of the surveys was to develop a species list for the woodland, with 法 non輛
quanti認.tive estimate of relative abundance for each species within the woodland (c~mmon， 
occasio闕， rare). Special effort was made ωlocate specJes protected under Hong Kong law, and 
species considered of conservation interest, e.g. due to local or 時gional rarity (see for example 
Zhuang and Corlett 1966). 

SigI憾。f mammals using 血e woodland were recorded incidental to the flora survey，豁出站.tions of 
the utility of the sÎte to terre如ial wildlife. 

1 R紅SULTS

2.1 FIOl'D 

A total of 52 spccies were 拾cor社e這也ring 詣e course of the surv哼， including 20 tree and 17 shrub 
species. A species list is aJ借給滋滋 Appendix D 1. Re泌的結合法站 also 昆主r to results of tree surveys 
for 知igh丸 dbh 鉛d∞nditi憾。f trees recorded. 

台le woodlan是 at the soutbem extremi守 of the study area appeared more matu自由刮過滋滋由e
no的em end. The woodland at the southem e提d had a higher degree of canopy closure, less ground 
cover an是 higher richness of plant species. Large stan悔。f bamboo and a number of exotic speci的
were re∞rded in the no為.em end of the w，∞dland. 

C個opy height 臨的ughout the woodland ranged from 5-óm near the ridge topω8...10m (upto 12m in 
some locations) 詣的er downslope. 

Tree species including Crat，αr:y/um cochinchinens缸 Stel'culia lanceola，叫她'i/otus paniculatz話，
Garcinia oblongifolia, Aporusa dioica, Cinnamomum camphora and Schefflera octop.妙Ua dominated 
the canopy of the woodland. Seedlings and whîps of these 悄給 were a1so commonly found in tne 
understorey, indicating a high degree of woodland regenera.tion. "In addition, shrub 句“ies including 
P砂'chotri，丸 Ardisia quinquegona, Sarcandl'a glabra 訟d Litsea rotundφlia also dom inated the 
understorey. Large patches of the f切1 Cibotium 是arometz dominated in areas with more open canopy 
where Ii喜悅 intensity w.器 higher.

No speci認 protected under血e Forestry Regulation were found during the survey. Most ofthe species 
recorded 訂'e common species in the Territio旬， but are also known forage sources for frugivorous 
birds. However, one uncommon 甘ee species, Endo司permum chinense, wωrecorded during 出e
survey. 甘le presence of both seedlings and mature individu叫s of this species indicate吐出at it is 
regenerating in this woodland. This species has a res甘lcted distribution loca l1y and can regenerate 
only in fairly 容。od soils. 1t is included in a list of rare, threatened or ex:t:Înct species in Hong Kong by 
Zhuang and Corlett (1996), who accord it “vulnerable" statu恥 Based on the p借給泣如何ey and 
previous field observatÎons, it appears that Sai Kung is one of the 訴路怖的Endospermum chinensis 
is regenerating in Hone Kong. 

Babtie BMT (Hon草 Ko鎧g) Ltd. 
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2.2 Fauna 

No direct observations of mammals were made, but mamma[ buπows and traps were recorded. 

Five buπows were recorded in the course of a three-hour survey of the southem end of the woodland. 
All were in 出e range of 25cm wide and 17cm high at the mouth. Three of the burrow mouths were 
within 2m of each other and appeared to be multiple entrances to a single buπow; one of these was 
freshly dug and clearly active. The size of the burrows sugges包也屁也ey belong to F e叮et Badgers 
Melogale moschata. 

B。叮叮當ks and scrapes were observed in the dry bottom of the Wo Mei str電缸九 below the study 訂ea.
Traps -were observed near the northem end of 出ew∞dl個d， wi也in or near the study 訂'ea. These 
included a noose trap, presumably for bo訂 or deer, just inside the woodland east of Wo Meí Village, 
and a box trap 'of a size sui旭ble for porcupine or ferret badger sIightly upslope from 伽 Yue Sun 
Nursery. 

3 IMPACTS TO WOODLAND AND MlTIGATION MEASURES 

l
L

「
l

「
I
L

「

L

「
L
F
L

「
L

The extensive 似的rks on 伽 ridge top and fill w。拋 in 由e Wo Mei valley will affect [ 
approximately 0.52 ha ofthe native woodland. 

Loss of this w∞dland， especiaJly on the southem p缸丸 is moderately significant because of its quality, 
age, structure, as well as presence of an uncommon tree species and wildlife use. However, as 伽 l
affected area is fairly small in size and is located on 由e edge of也e woodland close to an existing cut L 
slope and path, the impact of its k>ss wouJd be "Considered moderate. 

Loss of woodland could be mitigated by replanting of species reco吋ed from 由ew∞dland.
. Replanting has been propo錯d on cut and fiU slo.pes along 曲e new a1ignment (E恤.， Section4.4). A.n 
訂~ of3.7S ha would be avàilable for 位自 plan也19 on these slopes. 

Zt叫, X 心 T ω比 lω996 恥。吋at刮帥削tiω伽io伽o叫…r
Ðiodive閃ity 4{令:supp抖1.):3ι43. [In Englishl 
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Species 凶ed in replanting should be selec臼d from among those recorded in 由e existing w∞dland， 
P缸ticul訂ly in are訟 where筒planting will be .contiguo凶 with.existing woodland. 

.Care should be taken during 也e construction phase of the project in order to avoid disturbance to 
w∞dland outside 也e site b。間也可﹒The temporary WQ成sare筒， a∞ess ro祉，缸ld other related 
facilities should be k~pt away from the woodland as f訂 as possible. 
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Figure D f Habitat Map showing the secondary woodland in 
the study area at Hiram's Highway, January 1997. 
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APPENDIXE 

SUMMARY OF TREE SURVEY.REPORT 

1. DESCRIPTION OF THE TREES 

(a) A total of 777 no trees, meeting the standard size definition, were recorded within the area of 
the project limit ofworks, ofwhich 7 no. were found to be dead (to be removed). A description 
of the trees .is given in the _Tree Survey Schedule, and their location is shown on the Tree 
Survey Plan drawings accompanied by a photographic record of the trees. 

(b) 甘le trees comprise some 63 no. omamental, and secondary woodland species, all commonly 
found i.n Hong Kong. There were no iπeplaceably rare species found, and none of them have 
any special ecological value. A list ofthe tree species found is given in Table E 1. 

(c) 甘le vertical and horizontal alignment of 出e new road sections, the design of supporting 
structures, and the contractors working areas and construction methods will be refined as far as 
possible to minimise 伽 potential loss of existing trees, and achieve the least environmental 
impact possible. 

(d) Based on the preliminary alignment drawings, a total of 556 no. trees will be affected by t~e 
proposed works, lying either within the area of the new carriageways, dir-ectly under elevated 
bridge structures, or would have the m吋。rity of th.eir röot systems disturbed by the excavation 
works to build the highway and retaining 組"Ucrures.

( e) As most of the trees a能cted are situated on steep slopes their rooting pattems would not be 
possible for them to be successfully 甘當lsplanted. It is considered 曲泣。nly some 108 no. Trees 
which cuπently lie in the low lying areas near Wo Mei Vi l1age are suitable for 甘ansplanting.
The remaining 448 no. 甘ees wiU need to be fe l1ed. However, these numbers may v剖γslightly
due to any refinement during de叫led design stage. 

的 It may be possible to retained some of the trees affected through crown or root pruni嗯， or 
accepting overfilling wi曲 rock and soiI material to make up 由e necessary ground levels. Any 
crown or root pruning works would need to be undertaken by specia1ist 甘ee surgeons, wi自由e
extent of works required minimised through on site in .consultation with the Con甘actor，

2. COMPENSATION TREE PLANTING PROPOSALS 

(a) Compensation planting proposals have been prepared 也 P訂t of the Landscape Mitigation 
Measures Plans prepared as part of the EIA for the scheme. 

(b) 甘le design proposes extensive plantirig of secondary woodland tree and large shrub species to 
promote the long tenn development of a mature woodland structure and to screen the new 
highway structures, and to tie the scheme into the suπ。unding landscape pattem. Some fast 
growing exotic species will be included within woodland mixes to act as nurse species, and 
more omamental species will be used in pedes甘ian areas along the local access roads. 

(c) It is suggested that the tr.ees to be transplanted be temporarily relocated to the area of the Yue 
Sun Nursery east of the road, before being replanted within the finaI landscape scheme for the 
proJect. 

(d) In addition to trees to be transplanted back into the final layout, some 870 no. new -Standard and 
Light Standard size tree and some 12,000 no. seedling and whip size trees and tall shrubs can 
be planted within the scope of the works in compensation for those lost and to help screen the 
road and re..establish the existing woodland land~cape pattem. 
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Table_E1蟬 Existin2 Iree - SoecÎes List 

Acacia 糾ricu I aeformis Cinnamonum camphora * M臨ara反扭扭narius * 
Acac iaconfusa Citrus grandis s* 
Acaciad叫Idata Delonix regia ||MM曲el到gi曲fe曲ra inl曲d曲i咀.dendron 
Acacia manglum Dracaena margin哥在

JAlangium chi岳ense * Eucalyp給$俗語usta li ,i='i: J .ch 
Albizia leb忌ek 111 主ucalyptus salignus Mîchelia alba 
IAleu時s 為借ii Eucalyptus tereticomis Podocarpus macrophyHus 
Aleurites moluccana Euphoria longan Pterocarpus indicus 
Archontophoenix alexandr這e Ficus auriclata Quercus spp. 111 

Ardisia crenata • ‘ Ficus beojamina Salix babylonica 
Artocarpus heterophyllus Ficus lyrata Sapium sebiferum 
A verrhoa carambola Ficus variegata * Sapium spp * 
Bauhinia spp. 111 Ficus virens * Sche訝lera octophylla * 
Bischofia t:rifoliata 111 G~yptostrobus pensilis ScolopÎa chinensis * 
Bombax malabaricum GreviU磁 robus站‘ Sterculia lanceola'恆*

lBridelia monoiC3 * Hibiscus tiIiac側s. Sterculia nobilis 
Callistemon viminalis Ilex rotunda 111 

M 

Taxodium distichum 
C諮sia spp. Litchi chinensis Terminalia catappa 
Cassia surattensis 、 Li也ea glutinosa * Temstroemia gymnanther盞，
C臼個nopsis fissa • Litsea spp.. Thevetia peruviana 
Celtis sinensis * Livistona chinensis τoona sine的話

* Native Species 

Note: Only前協 wi益也.eGover豆ment成缸吋ard sÎze (9Smm 品均 is included in the list. 

可 Babtie BMT (J:long Kong) Ltd. 
ENPAC Ltd. 
Urbis Limited 

57 Report BBHKl96044ID/O 1 0 
1草草ue: 5 

卜
L
f
L
F
L

「
{
「

L
R
J
L
F
U
U
L
F
U
U
U
L
r

卜
u

「

L
f
t
r
t
r
u
c
-
-
(
-

... ~flLflLfLft 

[ 



一. 一 -一

' .. .自.一一一

"'" J>.. 

4丸

AP:P. E N DIJj(.,t;= 

PRE,LIMINARY GENERAL lAYOUT PLAN 

' 
. ..... '* 開

且".. ... .

、 ‘ .-

.ι﹒ ‘ 苔 ， F'




	img-229094328
	img-303091532
	img-303092816

