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1. II可TRODUCTION

1.1 Background to Study 

1.1.1 Serious flooding has occurred in and around Yuen Long Town at least seven times 
over the last 宜fteen y甜s. Govemment studies including the Northwest New 
Te吋tories (NWNT) Base S甘ategy Studi郎， TELADFLOCCOSS 1 and II and the 
NWNT Village Flood Protection Study have identified the major causes of 
flooding and recommended appropriate mitigation measures. The studies identified 
that 也e capacity ofthe Yuen Long Nullah drainage system was inadequate mainly 
due to rapid urban grow也 over the last 20 ye紅s which has reduced 也è flood 
plain storage capacity and increased runoffvolumes. In addition, Yuen Long Town 
has been built at a relatively low level and the drainage design standards and 
methods used at 由自由的 were less rigorous than present design requirements. The 
studies recommended the cons仕uction of a Bypass Floodway as 也e most cost
effective option for providing additional drainage capacity to cater for present 
needs and to provide additional capacity for new development in the 缸ea to the 
south of Yuen Long. 

1.1.2 The Yuen Long Bypass Floodway is therefore to be designed to divert p位t ofthe 
flows entering the Yuen Long drainage system 企om the south ofYuen Long into 
the Kam Tin River, which is at present uiJ.der construction, to reduc自由e risk of 
flooding in Yuen Long Town. 

1.1.3 A Preliminary Project Feasibility Study (PPFS) and Preliminary Environmental 
Review (PER) was undertaken by Binnie Consultants Limited in 1995 in respect 
of the proposed Yuen Long Bypass Floodway. The PPFS noted 也at There will 
be ellvirollmental and ecological impacts arising from the construction and 
operation of the Yuen Long Bypass Floodway if not mitigated and recommended 
也at a jùll environmental impact assessment be undertaken durillg the feasibility 
stu砂 s的ge to address the potential cons的Jction and operation impacts of the 
project 

1.2 Evaluation of Alignment Options 

1.2.1 As P訂t ofthe Feasibility Study four potentia1 a1ignment options were assessed on 
engineering, planning and environmental grounds. Plans showing the four 
a1i伊ment options are given in Appendix A. An eva1uation of the v前ious is凹的

and cons仕位nts concluded 也at Option 3 was the most preferred ali那ment for 吐le

Yuen Long Bypass Floodway (YLBF). A surnm叮 of the constr血ts and key 
issues considered during the evaluation of the a1ignment options is given below. 
Table 1.1 presents a sirnple matrix showing the overall res叫ts of the eva1uation. 
Figure 1.1 iden世缸es 也e main planning areas which have influenced the evaluation 
of 也e options. 

JUlle 1998 [r甲ortlyl，們434.1J 1-1 BINNIE 
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Table 1.1 

Evaluation Summary of Alignment Options 

Options Insurmountable 
Evaluation Criteria Impacts 

1 2 3 4 

a Planning Constraints 2 1.5 1 Only for option 1 

b Engineering/Hydraulic 2 l 。 l Only for option 1 
Constraints 

c Air Impacts Construction 。 。 。 0.5 None 
Operation 。 。 。 。

d Noise Impacts Construction 0.5 。 5 0.5 None 
Operation 。 。 。 。

e Water Impacts Construction 0.5 。 5 。 5 None 
Operation 。 5 0.5 。 5 1 

f Ecological without 1 1.5 1.75 2 None assuming 
Impacts mitigation equivalent ecological 

compensation can be 
implemented on site 

g Socioeconomic Impacts 1 l 1.5 None provided 
(agriculturalland, housing, Government 
fishponds, lilyponds) compensation is 

accep阻ble

h Visual and Landscape Impacts 1.5 1.5 1 1.75 

1 Residual Environmental 5 5.5 5.25 8.75 
Impact 駒， d， e，正 耳， h) 

Overall Residual Impact 駒， b, 9 8 6.25 10.75 N/A 

Evaluation Ranking System 。= low (impact)/high mi世gation opp。前unity

1 = medium 
2 = high/1ow mitigation opportunity 
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E lIgilleerillg alld Plallllillg COllstraillts 

1.2.2 0睡且斗

(i) The section south of Castle Peak Road (CPR) would sit in p甜 inan

existing buffer zone but also encroaches into newly pl缸med development 
位eas 12, 13 組d 14 affecting existing and planned development. In 
p甜icul缸" the alignment encroaches into the area set aside for the Yuen 
Long Combined Wholesa1e Food Market which has obtained pl位ming
approval and is about to commence site formation works. A generallayout 
plan of the development is shown in Figure 1.2. Cons仕uction ofthe Yuen 
Long Combined Wholesale Food M缸ket site formation and roads is 
scheduled to commence in March 1998 and is programmed to take one ye訂
A second stage of construction wi11 commence in March 1999 which wi11 
involve road paving and the construction of a bridge which is a1so expected 
to take one ye紅 Thus， this market wi11 be operational prior to the 
construction of the YLBF. In addition a Fish Market which is being 
reprovided by the Kowloon Canton Railway Corporation (KCRC) wil1 be 
positioned in 航e sma11 訂ea direct1y to the north of 吐le Yuen Long 
Combined Wholesale Food Market and south of CPR. This also wil1 be 
operational prior to the construction of the YLBF. These planned 
developments therefore effectively rule out Option 1. 

。i) The section north of CPR would affect planned development of CDA 15 
and the Kau Hui development. Two existing villages inc1uding Tai Wai 
Tsuen and Wong uk Tsuen would be direct1y affected, requiring resumption 
of existing houses; 

。ii) The height òf the crossing point under CPR would be res甘icted due to 吐le
low level ofthe existing road. This would cause a major cons剖ction at the 
crossl時 point and increase headlosses requiring an inverted s句honω

pumping. Such a solution is considered not practica1. 

(iv) Flows p品sing through box culverts under the Yuen Long Highway (YL昀
would req'叫r巴拉拉t 甘ansition curves if the YLBF is kept c10se to the toe of 
the road embankment, increasing hydraulic headlosses 組d requiring higher 
banks; and 

(v) Op位on 1 removes and requires the rebuild峙。fan 關sting road with 
potentia1 negative construction and operational complications in Area 14 
including the likely addition of noise barriers; 

June 1998 [，阿，portlylbf4434.I] 1刁 BINNIE 
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Q區且主

(i) As described for Option 1 the section south of CPR encroaches into 也e area 
。f the Yuen Long Combined Who1esa1e Food Market and Fish Market, 
thereby ruling Option 2 out at 也is point; 

(ii) 句世on 2 wou1d necessitate an additiona1 crossing point under the YLH 
which wou1d consist of eight traffic 1anes/four c紅riageways by the time of 
the YLBF construction; 

(iii) Option 2 removes and requ仕的 the rebui1ding of aíJ. existing road with 
potentia1 negative construction and operationa1 complications in Area 14 
inc1uding the 1ike1y addition of noise baτriers; 

(i吟 More encroachment into P1anning Area 12 wou1d be necess叮 than under 
Op世on 1, thus ft叮吐ler reducing potentia1 deve1opment; and 

(v) A1ignment impacts on active "lotus" cultivation. 

Q旦控且丘

(i) More 1and resumption required due to increased 1ength of the YLBF and 
10ss of beneficia1 use to be made of 1and a1ready resumed under the YLH; 

(ii) YLBF wou1d form another barrier or constraint on future deve10pment 
p1ans; 
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(iii) Significant 10ss ofvi1lage type housing (Shung Ching San Tsuen) and active 
agricu1tura1 1and current1y in use furoughout the proposed a1i伊ment;

(iv) The a1ignment wou1d bisect the existing agricu1tura1 and vi1lage 1and thus 
causing greater environmenta1 prob1ems; and 

(v) Access to YLBF on one or both sides wi1l offer oppo廿四rity for 
uncontrolled and unp1紅med change of 1and usage and degradation of 
existing en討Ionment.
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包也且2

Option 3 has been clearly identified as the most preferred option for the following 
reasons: 

(i) In terms of engineering cons仕aints Option 3 as well as Option 2 and 4 
provide the easiest point hydraulically to pass under CPR due to the higher 
road level at 也is point and the potential to raise the road level even 臼rther

to accommodate utilities etc. This small section of CPR is the on1y feasible 
location to pass under the road to minimize the risk of a hydraulic 
cons仕iction 組d obviate the use of an inverted s句hon. However, 
immediately south of CPR 也e alignment passes through a CDA site. The 
low level of CPR west of the CDA site and the position of the Pok Oi 
Hospital also on the west side of the alignment res仕icts the location of the 
crossing point 包也lS 訂閱 such 也at the alignment caunot avoid passing 
也rough the westem edge ofthe CDA site. The alignment of也eYLBFhas
been moved as far west as possible in this 訂閱 to minimise the impact on 
the CDA site but to also be acceptable to 也e Transport Dep釘個lent with 
respect to 也e necess訂y regrading work required when raising the road 
level. The Planning Dep缸做lent has agreed to re明rve the area required by 
the YLH through the CDA site. 

(ii) Easier transition curves are obtainable to divert flows 企om the existing 
nullalls and channels comp缸ed wi也 options 1 and 2; 

(iii) No res仕iction of flows in future would be anticipated un!ike options 1 and 
2 which would be subject to additional hydraulic losses if routed in 
chaunels and box culverts under the YLH; 

(iv) Easiest point to collect incoming watercourses 企om 位le major catchments 
to the southeast as a1ready chaunelled ready to pass under YLH; 

(v) Does not affect existing development plans for areas north of YLH; and 

(vi) Utilizes Route 3 box culv甜 which is presently under construction. 

Environmental Issues 

1.2.3 A summ訂Y of the relevant issues leading to 吐le r位必ng 垃 Table 1.1 is given 
below. 

June 1998 [reporl\ylbf4434.1] BINNIE 1-5 
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1.2.7 C'Omparing the degree 'Of p 'Otential impacts 'Of 血，e f 'Our aligmnent 'Opti 'Ons it is 
considered that there would be n 'O appreciable difference between opti'Ons 1, 2 and 
3 in respect 'Of b'O也 construction and operati'On. The channel aligmnents 'Of these 
'Opti'Ons are adjacent t'O the t'Oe 'Of 設le YLH embankment and would be subject t'O 

at least overfl'Ow drainage run'Off fr'Om the highway. In addition, the 甘ea恤ent

capacity afforded by the vegetated 甜甜的個d agricultural land s'Outh arid east 
(即翩翩) 'Of YLH would mean that the water quality ass 'Ociated with run'Off from 
this 訂ea would be similar for these 也ree a1igmnents. Furtherm'Ore, during the 
c'Onstructi'On phase a gr官ater number 'Of agricultural sensitive receivers ass 'Ociated 
with the 'Option 4 aligmnent could be impacted by p 'Otential site run'Off particularly 
in respect 'Of water resources used for agriculture. Thus the impact ratings f 'Or 
opti'On 4 訂e slight1y higher than f'Or the other opti'Ons. 

Ecol'O gical Imoacts 

1.2.8 E∞l'Ogica1 impacts related t'O the w'Orks inv'Olves l'Oss of vari 'Ous habitats. Five main 
句pes 'Of habitat are identified al 'Ong the aligmnent 'Opti 'Ons. These include Village 
的丸 Agricultural land (active/inactive), S仕eamlRiparian， L'Otus ponds and Fish 
p 'Onds. Our ec 'Ological evaluati'O且 summary 訂Ises 企om a qualitative c'Omparis 'On 'Of 
the degree of potential impact that each aligmnent 'Option could have on the 
different habitat types and is based on site inspections and study 'Of maps and aerial 
phot'Ographs 

1.2.9 Table 1.2 characterises the relative p 'Otential impacts that each aligmnent 'Opti 'On 
c'Ould have on the vari 'Ous habitats, (where "0" indicates n'O impact and "3" indicates 
p 'Otential significant impact). The t'O個1 score f'Or each opti'On was used t'O determine 
the ec 'Ol'Ogical impact rank f 'Or each 'Opti'On in Table 1.1. 

Table 1.2 

Habitat Option 1 Option 2 Option 3 Option 4 

Vi11age 1 1 1 

Agricultural 1 1 1 1.5 

S甘間nJRipari組 0.5 。 5 1 1.5 

L'Otus P 'Ond O 2 2 2 

Fish P 'Ond 1.25 1.25 1.25 1.25 

Score 3.75 5.75 6.25 7.25 

June 1998 [reportly/，ψ434.1J 1-7 BINNIE 
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Air Oualitv 1m口的個

1.2.4 Potential air quality impacts arising 企om 也e 伊甸的t in general are likely to be 
modest owing to the relatively small scale and tempor缸y nature of the construction 
works. Operational air quality impacts associated "恤也e project 的 likely to be 
insigr甜cant provided adequate maintenance of the channels is undertaken and 
odorous organic rich sediments are not allowed to accumulate. With the 
implementation ofEPD recommended pollution control c1auses "Dust Suppression 
Measures" and good cons仕uction practices, the impact of dust 'and other air 
pollutants is likely to be low. There would be little difference in potential air 
quality impacts associated with options 1, 2 個d 3 as south of Cast1e Peak Road 
their aligrunents run 吋acent 切 theYLH and 位lerefore wou1d be 峭的t to simil缸
background air quality levels associated with traffic. In con仕ast， background air 
quality along the aligrunent of Option 4 would be sigr1ificantly less influenced by. 
traffic 企om the YLH and therefore a potentially 趾gher construction impact on 
sensitive receivers 扭曲is area could be expected. 

過盟主旦旦起旦

1.2.5 Potential noise 加pacts are like抄 d吋ng the construction ph臨. However, such 
impacts wi11 be tempor訂y 組d can be mitigated effectively 吐rrough implementation 
of standard con仕act clauses and good site practices. No operational noise impacts 
are expected. As with air quali句 impacts 也e proximity of aligrunent options 1, 2 
and 3 to 也e YLH means 也at th的e options would experience similar background 
noise levels heavily influenced by traffic noise. Such an influencing factor would 
lower the potential construction noise impact along these aligrunents relative to the 
Option 4 aligrunent which is sigr1ificant1y further away from the YLH. Hence 
Option 4 has been given a slight1y higher impact rating. 

water Oualitv Imoacts 

1.2.6 Potential water quality加pacts drrring construction of the channel could arise 企om
site runoff, wastewater from workers and concrete washi且gs during construction. 
Potential operational impacts include surface runoff and wastewater discharged into 
a concrete channel eliminating treatment capacity. Such impacts are mitigatable to 
acceptable levels 吐rrough implementation of good site management practice. Advice 
on such practices is contained 扭也.e ProPECC Paper σN 1/94) on Cons的lction

Site Drainage. 句erational impac的 can be mitigated 伽ough channel design ta組ng
ev呵呵pportunity to use grasscrete or similar permeable materials and minimising 
也e use of concrete. 

June 1998 [reporlly/bf4434.1] 1-6 B1NNIE 
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1.2.10 Vi11age type habitat is characterised by continuous anthropogenic disturbance, low 
species diversity, common species, many exotic species 組d 位世ficially propagated 
species. The ecological value of 吐ris habitat is considered low. Vi11age 句pe habitat 
is located around 伽 villages of Sham Chung Tsuen, Fraser Village, Shung Ching 
San Tsue且， Kong Tau San Tsuen Chuk San Tsuen, and Sheung Yau Tin Tsuen 
south of CPR and around Sze Tsz Uk, Tai Wai Tsu凹.， Wo月 uk Tsuen and Sma11 
Traders Vi11age north of CPR. The potential ecological impact on this habitat for 
all four options is considered low. 

1.2.11 Agricultural land habitat is characterised by monocultured fields or renmants 
thereof (inactive), low lying often w剖， colonisation by invasive species (inactive) 
and disturbance due to human activity/traffic. The ecological va1ue of this habitat 
type along the aligmnent options is relatively low whether under active cultivation 
or inactive. The former would suffer more human disturbance but would be better 
世igated and less subject to invasive species than the latter. 句tions 1 and 2 would 
have approximately the same potential impact as their aligmnents 甘averse the same 
紅ea of agricultural land on the north side of YLH. Option 3 甘averses

approximately the same amount of area of agricultural land south of YLH. Owing 
to the close pr借助世勾r to YLH, options 1, 2 and 3 紅e given the same ranking of 
"1" whilst Option 4, considerably more distant 企om YLH, is give且 a rank of" 1.夕，

on the basis that the local ecology along the Option 4 aligmnent would suffer no 
disturbance 企om traffic on the YLH. 

1.2.12 StreamlRiparian habitat potentially impacted by each aligmnent option is 1扭曲“

to the areas of the floodway intersected by a number of streams/nullahs draining 
the Shap Pat Heung hinterland. Four out of the five streams/nullahs affected are 
heavily polluted by organic or org缸也Ilight industrial waste and four out of five 
s甘eams/nullahs 訂e er也er engineered channels, have been recently dredged or 前已
currently subj ect to engineering works. The habitat is characterised by low diversity 
and common species and has low ecological value. Options 1 and 2 have been 
given the same low impact rating due to the absence of riparian habitat on the north 
of YLH. Option 3 encompasses a small amount of riparian habitat and is ranked 
slightly 趾拉.er than Options 1 and 2. Option 4 is given a ranking of "1.5" since 
there has been less disturbance by engineering works to some of 也e tributary 
s仕eams and their riparian banks fur也.er to the south. In addition the s甘'eam courses 
and rip訂ian habitats between the Option 4 a1i伊ment and the YLH will be largely 
lost. 
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1.2.13 An訂閱 ofLotus ponds under active cultivation exists in the lowlying area between 
Yeung uk Tsuen 組d YLH close to the Pok Oi Interchange. Alignments 2, 3 侃d

4 traverse 制s. area therefore affecting the lotus ponds. However ali俱ment 1 does 
not affect them. Whilst manmade, this habitat was observed during field surveys 
to be a mixed habitat with the greatest onsite 也versity of f10ra and fauna including 
lotus, w i11ow, fruit 甘ees， amphibiañs, sma11 fish, birds and snails. However, 
interviews with pond operators revealed 底前 pesticides 訂.e regularly used on the 
lotus plants and lotus is harvested periodica11y 也roughout the year. Such activities 
would have a significant effect on the local ecology. Despite thls interference the 
habitat is sti11 consideredωbe relatively rich with medium ecological value. 

1.2.14 Northeast of Pok Oi Hospital the proposed a1ignment for a11 four options 甘averses
但訂閱。f Fish ponds which are currently drained and used as stockpiling areas for 
the construction of Route 3 or 缸e otherwise severely blighted by the construction 
works. It is understood that pond 訂eas used by 也e Route 3 contractor w i11 be 
reinstated fo11owing completion of the highway. Reinstatement of fish ponds by 
加 Route 3 contractor訓11 restore伽恤damental ecological characteristics ofthe 
缸ea but wi11 be unlikely to result in a return to the 甜ne ecological value provided 
by the area prior to Route 3 construction. For example, the opera討on ofRoute 3 
wi11 impose a d油L伽nce to 伽吋acent habitat which prior to 伽 highway was 
a relatively quiet rura1訂ea. Fish ponds provide a habitat of relatively low diversity 
particularly when their surrounding bunds are regularly cleared of any vegetation 
other th祖 grass. However, they do provide a significant food supply to wet1and 
birds. The import組.ce of the fish ponds around the Deep Bay 訂eaasaso叮ce of 
food and habitat for wet1and and migratory birds is we11 established and as such 
fish ponds in this 訂閱的 recognisedωbe of relatively high ecological value 
Neverthel帥，位1e fish po甜s affected by the YLBF wi11 be subject to si伊ificant

disturbance by both the Route 3 highway and other encroaching development from 
the south. As such the ecological value of the ponds affected by the Route 3 works 
is considered to be relatively low. 

1.2.15 When the resu1ts of this evaluation 位自仕.ansfe口ed to Table 1.1 it can be seen that 
without mitigation the si伊ificance of the potential ecological impacts for a11 
options is relatively high 划也 Option 4 ranked least eco企iendly fo11owed in 
decreasing order of significance by Options 3, 2 組d 1.

June 1998 [r中ortly/，伊434.1J 1-9 BINNIE 
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Socioe∞nomic 1moacts 

1.2.16 Potentia1 socioeconomic impacts of the project inc1ude: disp1acement of existing 
dwellings and 10ss of 1ive1ihood 企om resumption of or disruption to active 
agricu1tura1 1and, li1y ponds and fish ponds. Options 2, 3, & 4 will resu1t in a 
simi1訂 socioeconomic impact no的1 of CPR as their alignments across existing 
fishponds and residences wou1d be approximate1y the same. However, Option 1 
wou1d resu1t in a greater impact on existing housing since the a1ignment passes 
c10se to the vi11ages of Wong uk Tsuen and Tai Wai Tsuen. South of CPR Option 
1 wou1d have a slight1y 10wer impact th組 the other t尬的 since option 1 avoids 
disruption of the li1y ponds a1though it does pass through disused paddy fie1ds 
where tethered water buffa10 were observed. Options 1, 2 個d 3 invo1ve simi1ar 
l削 resumption issu的 being imJ,nediate1y a句acent to the YLH. In this area 
maximum use is made of 1and already resumed for the YLH. 1n contrast, Option 
4 wou1d invo1ve si伊ificant1y greater 1and resumption and associated disp1acement 
of existing dwellings and 10ss of active agricu1tura11and. 

Visua1 and Landscaoe Impacts 

1.2.17 The fouralignment options 仕averse a 10w1ying f100dp1ain to the south and east of 
Yuen Long Town which is vi11age/suburban to rura1 in nature. The 缸ea has been 
physica11y subdivided by the YLH. North of 值le YLH the 1anduse is a mixture of 
small-to-medium industries, vi11ages, active and fallow agricu1tura11and, derelict 
livestock bui1dings, fishponds and heavi1y polluted concrete lined nullahs. South of 
YLH the area is noticeab1y 1ess industria1ised a1though a greater proportion of the 
agricu1tura1 area has fallen into disuse. However, the 1and west ofYeung uk Tsuen 
is ahnost entire1y cu1tivated as 10tus ponds inc1uding 企inging vegetab1e p10ts and 
a small p1ant nursery. North of CPR compris巴s a hote1, Pok Oi Hospita1 and an 訂閱
。f old vi11age type housing (Sze Tsz Uk) to the e俗t ofthe Pokα Interchange. 

West of the Pok Oi Interchange comprises an old vi11age area that is current1y 
subject to deve10pment under the Kau Hui deve10pment proposa1s. The northem 
end of the site traverses an 訂閱 of fish ponds which are current1y drained and used 
as stockpi1ing 的as for the construction of Route 3 or are otherwise severe1y 
blighted by the construction works. Following project comp1etion the 宜sh ponds 
wi11 be reinstated. 

1.2.18 Key visua1 and 1andscape impa也 associated with the project invo1ve 吐le

transformation of existing village sett1eme泌的鉤， agricu1tura1 are鉤， fish ponds 
(reinstated) and 10tus ponds into a trapezoida1 f100d channe1 wi也 associated

s的lctures inc1uding maintenance access, footpaths and a pumping station. 

June 1998 [reportlyl伊434.1J 1-10 B1NNIE 
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1.2.19 Visual receptors along the various alignments inc1ude a句acent village houses, the 
existing and 如何re residen位al buildings in Yuen Long South, YLH, the future West 
Rail, and Pok Oi Hospital. North of CPR there would be little difference in the 
visual and landscape impact associated wi自由e four a1i伊ment options given 也前
the 訂閱 between Pok Oi Hospital and Route 3 is likely to be developed into a 
residential area (see Figure 3.2). South of CPR alignment Options 1 and 2 occupy 
m訂閱 zoned for Open Space along 也e northem toe ofthe YLH 臼nbankment and 
wil1 be overviewed from existing and 臼ture developments in Yuen Long South. 
OZP SfYL/2 notes 也at this 訂閱 has been set aside for providing recreational and 
sports faci1ities as well as serving as a buffer area between the highway 組d areas 
to the north. In con甘ast，也.e Op世on 3 alignment wi1l be obscured 企om view to 
residential receptors in Yuen Long by 也e YLH embankment but wi11 be viewed 
企om vi11age areas south of, but close to，前le YLH. On 世le basis th前 a greater 
number of people wi11 be affected by views of a channel north of YLH and that 也e

planned buffer zone would be affecte峙， Options 1 & 2 have been given a 凶gher

impact rating than Option 3. The Option 4 alignment south of YLH would result 
in further fragmentation of the agricultural land and could encourage unplanned 
development through the opening up of.a hitherto inaccessible 缸ea. For example, 
land may be used for open storage which would have a negative impact on 血e
current landscape and views from high rise residential areas 凶 Yuen Long South. 
It would also affect the current rura1 character and views enjoyed by ne缸by
vi11age唱. Option 4 is given the highest impact rating. 

1.2.20 Thus，企om a landscape/visual point of view Option 3 is the most preferred 
alignment followed by Options 1 & 2 with Option 4 the least preferred. 

Summary 

1.2.21 Our environmenta1 evaluation of the four alignment options shows 也at on purely 
environmental grounds Option 1 is the most preferred. However, Options 1 and 2 
have been ruled out primarily on planning grounds due to encroachment upon the 
area set aside for the new Yuen Long Combined Whòlesale Food M訂ket and 
reprovisioned Fish Market inunedi位ely south of CPR. Option 4 is the least 
preferred environmentally followed by Options 2 and 3. Combining planning and 
engineering cons仕aints with the environmental evaluation, Option 3 is shown to be 
the optimal alignment. 
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EIA FOR PREFERRED ALIGNMENT 

Scope of EIA Study 

This EIA report fo宜的 P訂t of the Yuen Long Bypass Floodway Feasibi1ity Study 
current1y being undertaken by Binnie Consu1tants Limited and addresses the 
environmental impacts of the preliminary design (Option 3) as recommended in 
the draft Review Report (0136IREP/2IIssue 1t Figure 2.1 shows the location 
plan of the study 訂閱 and preliminary design a1ignment. 

The assessment considers noise, air, water quality, waste management，的ologyand
landscaping and visua1 issues related to the proposed development. 

Objectives of EIA Study 

The specific objectives of the EIA study as given 泊也e proj ect Brief 缸e as 
follows: 

to describe the Project and associate吐 works together with the requirements 
for carrying out the proj ect; 

) .1 .1 
to identify and describe the elements of the community and environment 
likely to be affected by the Project, andlor likely to cause adverse impacts 
upon the Project, including both the natural and man-made environment; 

) .1 1 1 to identify and quantify emission sources and determine 也e significance of 
impacts on sensitive receivers and potential affected uses; 

iv) to identify and quantify 組y potentiallosses or damage to flora, fauna and 
natural habitats; 

v) to propose the provision of 恤金的甘ucture or mitigation measures so as to 
minimise pollution, environmental disturbance and nuisance during 
construction and operation of the project; 

vi) to identify, predict and eva1uate the residual (ie after practica1 mitigation) 
environmental impacts and cumu1ative effects e布的記dto 紅ise dur旭g the 
construction and operation phases of the project in relationωthe sensitive 
receivers 組d potential affected uses; 

1 BCL (1997) Agreement No. CE 79/96 - Yuen Long Bypass Floodway Feasibility Study 
(Series of Engineering Repo血)由D， Hong Kong Government 
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Sources of Information 

This EIA is based on information gathered 也rough literature review and site visits. 
The literature review also provided an overall appreciation of 也e existing 
conditions within the 紅eas affected by the proje旭t. Reference was made to the 
1 :5,000 map Outline Zoni月 PIωSfYL-TT/l dated 8 July 1994, SfYL-NSW/l 
dated 3 June 1994, SfYL/2 dated 3 November 1995, the E lIvironmental Impact 

Assessment for Highway Between Shap Pat Heung Interchange and Pok Oi 

Interchange - Pok Oi Flyover & Remainillg Works' ， 也e EIA Final Assessment 

Report戶r Yuen Long South Development Engineering Works in Areas 13 and 14 
Yuen Long- and the Detailed Environmental Impact Assessment for Route 3 Tai 

Lam Tunnel & Yuen Long Approach Northern Section
3
. 

2.3 

2.3.1 
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、

EIA STUOY REPORT 
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RECEIVERS ANO 

PLANNING ZONES 
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BCL(1997)Public works prozmmme, Environmental Impact Assessment Reportjbr HEElzway 
Between Shap Pat Heung Interchange and Pok Oi Interchange - Pok Oi Flyover & Remaining 
Works Highways Depar恤ent

[] 
新界北拓展建

NEW TERRITORIES NORTH 
DEVElβPMENT OFFICE BCL (1997) 0080厄INFRl1 CE48/衍， Yuen Long South Development Engineering W orks in Areas 

13 & 14, Yuen Long - EIA Final Assessment Report 
2 

拓展署

Terrt'αy Oe陶elopmenl
Department, Hong f 

y 

CES Asia Ltd, (1995) Route 3 Tai Lam Tunnel & Yuen Long Approach Northern Section. Vol , 
Detailed Environmental Impact Assessment - Final Report. Route 3 Contractors Consortium 
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3.2.4 The study 訂ea between Tin Liu Tsuen and Chuk San Tsuen is generaJly 
vi11age/suburban to rural in character. Land use is less industrialised 也an Yuen 
Long South (which is a mixture of small-to司medium indus仕ies， vi11ages, active and 
fallow agricultural land, derelict livestock buildings, fishponds and heavily 
polluted concrete lined nullahs). A greater proportion of 伽 agricultural land 
south ofYLH has fallen into disuse than in the Yuen Long South area. Since the 
construction of the YLH the linking medium between the two areas are the 
f10wing water bodies which also c位ry farm and light industry eff1uent arising 
企om 也e Shap Pat Heung hinter1and. 

3.2.5 Between Chuk San Tsuen and Yeung uk Tsuen the density ofvillage development 
decreases abruptly with on1y occasional groups of houses. Most of the agricultural 
land in 也1S 訂ea is abandoned. However, on the proposed f100dway alignment 
immediately west of Yeung uk Tsuen 也e land is almost entirely actively 
cultivated as lotus ponds. 

3.2.6 North of Cast1e Peak Road, the study 訂閱 includes Pok Oi HospitaJ, the vi11ages 
of Sze Tsz Uk, Small Traders New Vi11age, and Tung Shing Lei; fish ponds, duck 
ponds and a wooded fung shui knoll between Shan Pui Tsuen and Sha Po. North 
ofPok Oi Hospital the study 訂閱 consists of squatters, smaJl stone houses and fish 
ponds which recent1y have been considerably modified due to the cons甘uction of 
Route 3 with several fish and duck ponds having been temporarily dewatered 
under an "easement" for construction site storage. 

3.2.7 Current sensitive receivers in respect of 甜 and noise impacts include: Pok Oi 
Hospital; the vi11ages of Sharn Chung Tsuen, Shung Ching San Tsu鈕， T缸 Kei

Le嗯， Kong Tau San Tsuen, Chuk San Tsuen，組d Yeung uk Tsuen east of YLH 
組d south of Castle Peak Road; a number of dwellings near Ha Yau Tin Tsuen, 
Sheung Yau Tin Tsuen, Tai Kei Leng 組d Fraser Vi11age west of YLH. 

3.2.8 Sensitive receivers in respect of water quality impacts include: fish ponds, lotus 
ponds; Yuen Long Creek, several small strearns f10wing north across the study 
缸ea between Sharn Chung Tsuen and Chuk San Tsuen, Karn Tin River and Inner 
Deep Bay. 

3.2.9 Ecological sensitive receivers include: a wooded knoll, fish and duck ponds 
northeωt of Pok Oi HospitaJ, active and faJlow agriculturalland, lotus ponds and 
several small watercourses and 也eir riparian strips south of Castle Peak Road. 

June 1998 [reportlyl.句著434.3J 3-3 BINNIE 
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3.3 Current Planning Framework 

3.3 .1 According to Outline Zoning Plan (OZP) SIYL-TTI2 the area south ofCastle Peak 
Road through which the proposed f100dway alignment passes is largely zoned for 
Open Space or Agriculture except around the villages of Shung Ching San Tsu侃，
Kong Tau San Tsuen and Yeung uk Tsuen where the alignment traverses small 
訂閱s zoned for Village Type developmentσigure 3.1). The alignment also bisects 
a small Comprehensive Development Area (CDA) between Yeung uk Tsuen and 
Cast1e Peak Road. It is currently not intended that there should be significant 
urban development of出S 缸ea.

3.3.2 The two strips ofOpen Space north ofTin Liu TsuenlSham Chung Tsuen 組d Tai 
Kei Leng are intended to provide local recreational facilities to the villages as well 
as to create a buffer to the YLH. The planning intention for the area zoned 
"Agriculture" between Kong Tau San Tsuen and Yeung uk Tsuen is to retain and 
safegu紅d good agricultural land (whether fallow or active) for agricultural 
purposes. Under the areas zoned for Village Type development the overall 
intention is to concen甘ate development w的lin the "V" zone to achieve a more 
order1y development pattem, econornical and efficient use of land and provision 
ofin企as甘ucture and services. 

3.3.3 The planning intention for the CDA between Yeung uk Tsuen and Castle Peak 
Road is for low-density, low-rise residential use ensuring that any development is 
planned and designed in a comprehensive manner with due regard to 
environmental，仕affic and engineering constraints. As noted in paragraph 1.2.2, 

旦旦控且立 (i) this location is the only feasible point for the YLBF to cross Cast1e 
Peak Road. The alignment of the YLBF has been moved as far west as possible 
m 設吐S 紅巴a to minimise the impact on the CDA site but to also be acceptable to 
the Transport Department with respect to the necessary regrading work required 
when raising the road level. The Planning Department has agreed to reserve the 
area required by the YLBF through the ÇDA site. 
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3.3.4 The 缸eano巾。fYLH and south ofCastle Peak Road is scheduled for substantia1 
redevelopment over the next 5 ye位s in accordance wi血也.e Tin Shui Wai/Yuen 
Long Development Programme 19961

• These proposa1s 訂e presented in OZP 
SIYL/2. Proposed development wi世:rin the study 訂ea will include low to medium 
density private residential development, community facilities including schools and 
a community cen甘e and a strip of open space along 也e north side of the YLH 
with provision for r的reational 組d sports facilities. The open space strip also 
provides a buffer 訂'ea between the YLH and 也e areas to the north. According to 
也e TSWIYLDP, the population of 也is 訂閱 (Pl缸ming Area 14) is pl缸med to 
mcrease 企om an estimated 6,246 as at March 1996 to a maximum of 22,544 after 
March 2005. Development of the Yuen Long South Area 14 will commence with 
site formation roads and drainage works in July 2000. 

3.3.5 No巾。fCastle Peak Road the YLBF passes through land zoned for Undetern:rined 
(U) use in OZP SIYL-NSWI1 and clips a small Conservation Area (CA) where it 
connects to the Kam Tin River. The Engineering Report notes that the connection 
point of the YLBF to the Kam Tin River has been kept as close as possible to the 
Route 3 bridges. It is considered impracticable to move tl:ris connection to a 
sufficient extent to avoid the Conservation Area completely without severely 
affecting the hydraulic design ofthe YLBF. Therefore considering the YLBF only 
encroaches into the Conservation Area to a limited extent伽 Engineering Report 
proposes that the Planning Department should consider revising the OZP 
concerned to accommodate the proposed YLBF ali伊ment.

3.3.6 According to the Notes accompanying OZP No. SIYL-NSW/l The IIUII 

designation of this 訂閱 was given to allow for the detailed alignment of the 
Westrail (and presumably Route 3). The area occupies a trai:tsitional location 
between the urban 訂閱 west of Pok Oi Hospital and the rural 缸ea comprising 
largely of fish ponds to 也e no吋1. Govemment's intention is to provide a 
comprehensive layout plan for the 紅ea to avoid piecemeal developments/ 
redevelopments and specifically to protect the planning intention of sustaining Mai 
PO Nature Reserve. In future planning of the IIUII zone, the chosen alignment 
option for the YLBF will be taken as a constraint. 

NTN Deve10pment Office, Territory Deve10pment Department (1 996) - T旭 Shui WaiIY uen Long 
Deve10pment Programme (1996 edition) 
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3.3.7 A conceptual layout of development at Au Tau, which includes the study 位ea

north of Cast1e Peak Road, is presented in the Territory Development Strategy 

Review '962 and is reproduced as Figure 3.2. This plan is purely conceptual in 
nature and will be subject to the findings and recommendations arising 企om the 
Northwest New Territories Planning Study (currently being undertaken by BCL 
on behalf of TDD). Nevertheless, the conceptuallayout suggests that "U" zoned 
area north of Castle Peak Road could be used for high to medium-rise housing, 
and low- 的e high-tech industry interspersed and surrounded by open space buffer 
areas. 

3.4 Project D的cription

3.4.1 The pr咖ct involves the construction and operation of a drainage channel (YLBF) 
from the south side of Yuen Long to the Kam Tin River. A summary of the 
preliminary design channel details is given below. For additional technical 
information reference should be made to the Engineering Report 
(0136瓜EP/3江ssue 2)3. 

3.4.2 

3.4.3 

Channel Al裙"nment

The horizontal alignment is as shown in Figure 3.1 and the prelimin訂y design 
layout is given in Appendix B. The 3.8km long channel commences at the Main 
Nullah servicing the large catchment to 也e south ofYuen Long and extends east. 
A maintenance access road is provided along the entire length of the channel. The 
first 1.9km of the channel is aligned as close as possible to the existing toe of the 
YLH to minimise land resumption and encroachment into existing v i11age 
properties. The maintenance road between chainages 0 + 665 and 1 + 900 has 
been positioned between the toe of the YLH and the channel to provide sufficient 
working space for work associated with the YLH and YLBF and to provide a 
co叮idor for PWP Item No. 4274DS which requires vehicularaccess. 

The alignment moves away from the YLH embankment toe at chainage 1 + 900 
and meets Castle Peak Road at the only suitable crossing point which is between 
Pok Oi Hospital and the Sun Kong Hotel. The channel w i11 be culverted for a 
distance of 130m 前 this crossing point to provide a crossing for Castle Peak Road 
and to accommodate the construction of the future Pe甘01 Fi11ing Station to the 
north of Cast1e Peak Road which has been given planning approval. 

2 Planning Environment and Lands Branch Hong Kong Government 1996, A Consultative 
Digest Territory Development Strategy Review '96 

3 BCL (1998) Agreement No. CE 79/96 - Yuen Long Bypass Floodway Feasibi1ity Study 
(Series of Engineering Reports).τDD， Hong Kong Government 
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3.4.4 After the Cast1e Peak Road box culvert the channel keeps as close as possible to 
Pok Oi Hospital to minimize isolation of property and the sterilising of usefulland 
and to ensure a fixed crossing point with the Westem Corridor Railway project. 
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3.4.5 From chainage 2 + 700 to 2 + 950 位le channel swings towards the' Route 3 
Highway box culvert which has already been constructed as entrusted work under 
the Route 3 project. After the box culvert the channel executes a reverse curve 
towards the Route 3 embankment toe to avoid disruption of active fishponds and 
mlll11ll1Ze 也e 訂閱。f sterile land between the YLBF and Route 3. The connection 
point of the YLBF with 吐lat of the Kam Tin River is at a point close to the Route 
3 embankment but downs仕eam of the Route 3 flyovers to minimize hydraulic 
losses. 

3.4.6 Grasscrete provides the most environmentally and ecologically 企iendly solution 
組d aesthetically is far superior to the artificial hard surface lining provided by 
concrete. Grasscrete along with careful landscaping can be used to mitigate the 
effects on the surrounding 紅eas of providing channels. In the case of也eYLBF
where existing and future development are expected to be in close proximity to 
也e channel the use of grasscrete is essential for environmental and aesthetic 
reasons. However, to reduce the land resumption of existing properties concrete 
has been used in some locations. 

3.4.7 The preliminary design has adopted a 仕apezoidal shape a10ng the entire length of 
吐le channel. Only at the locations of box culvert crossing points will the channel 
be formed to a rectangular shape. Where land resumption is to be minimized 
through existing villages (ch 0 to 1 + 340) a 1 in 1 side slope fully concrete lined 
channel has been adopted. However, where land resumption is not considered as 
critical (ch 1 + 340 to 3 + 545) a 1 in 1.5 (ch 1 + 340 to 2 + 700) and 1 in 2 
(ch 2 + 700 to 3 + 545) side slope, fully grasscrete lined channel (both base and 
sides) has been adopted. A 5 m wide concrete maintenance track will be provided 
at the invert along the grasscrete section of the channel to provide additional 
hydraulic convey組ce and a clear maintenance route. The downs甘eam section of 
the channel (ch 3 + 545 to 3 + 800) will be fully concrete lined as it will be 
downstream of the inflatable dam and wi也in the tidal range. 

June 1998 [reportlyl.伊434.3J 3-7 B1NNIE 
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3.4.8 For mitigation purposes, which are described throughout 也is repo此， of已line

engineered wetlandlmarshcrete areas have been incorporated into the channel 
design. From ch 2 + 780 to 2 + 940 and 3 + 050 to 3 + 545, direct1y to the 帥的1

and south of Route 3, off-line wet1and areas have been provided at a higher level 
出租 the invert of也e channel to prevent most brackish back water 企om theK缸n

Tin River from entering the wet1and 訂閱. These ofιline wet1and 缸eas will be fed 
企om either a proportion of the pumped dry weather f10w passing through the low 
f10w pumping station or 企om local runoff, depending on the location of the 
wet1and 

Pumping Station and Inflatable Dam 

3.4.9 The downstream end ofthe channel connects to the Kam Tin River which is tidal 
An inf1atable dam and pumping station w i11 be positioned at the downs仕eam end 
of the YLBF just prior to connection with the Kam Tin River. This wi11 be used 
to prevent brackish, heavi1y polluted and sediment rich waters from the Kam Tin 
River backing up into the YLBF and depositing residues in the channel which 
could cause undesirable pollution in existing or future urban areas with sensitive 
receivers. In addition, by preventing brackish waters 企om backing up into 也B

YLBF, grasscrete can be used along the alignment for environmental purposes. 
Notwithstanding, salt tolerant species w i11 be specified. 

June 1998 [report，"，l，昕434.3J 3-8 BINNIE 
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3.4.10 During low f10w conditions the dam wi11 be inf1ated and low f10ws in the YLBF 
w i11 be pumped over the inf1atable dam and into the lower section of the YLBF 
which wi11 pass into the Kam Tin River. During f100d conditions the inf1atable 
dam wi11 be def1ated and storm f10ws 企om the YLBF wi11 pass direct1y into the 
Kam Tin River. Once the storm has subsided the inf1atable dam wi11 be reinflated 
and low f10ws again pumped to the Kam Tin River. Delays in reinf1ation such as 
to al10w several tides to sweep the YLBF are inevitable. However, the levels of 
salinity and pollution in 也ese tidal waters immediately after the passage of a 
m吋or storm can be expected to be much lower than normal for the Kam Tin 
River. The Operation Manual for the inf1atable dam will put in place a ref1ation 
procedure 也at minimises 也e period of tidal expos盯e.

3.4.11 The operation wi11 be simi1ar to the existing inf1atable dam and pumping station 
situated in the lower reaches of the Yuen Long Cen仕al Nullah which was also 
designed by BCL. 

3.4.12 The pumping station w i11 be use吐 to pump f10ws over the inf1atable d位n. Asma11 
proportion of these pumped f10ws wi11 be taken off and allowed to gravitate 
through a single U-channel system which w i11 feed 也e off-line wetland area. 
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Dη， Weather Flow Channel 

3.4.13 A dry weather flow channel wi11 be provided 企om chainage 0 + 10 to 3 + 525 
just short of the inflatable dam. The dry weather flow channel will maintain 
adequate flow velocity to m扭扭lÏse siltation during low flow and wi11 confir挖出e

low flow for visual purposes. At chainage 3 + 525 the dry weather flow channel 
wi11 drop into a storage pond/sump at the base ofthe pumping station. Low flows 
wi11 be pumped 紅ound 吐le dam and then dropped into 也e remaining tida1 section 
of也e YLBF channel conc1uding at chainage 3 + 800 where it wi11 flow into the 
Kam Tin River. 

Access Roads 

3.4.14 A 3.5 m wide access road with a 1.6m wide footpath will be provided along one 
side of the channel. It is anticipated that all drainage channel access roads wi11 
be open to the public in future 組d that 也e HyD will take up the maintenance 
responsibi1ities. Therefore all access roads will be designed to HyD standards. 
Consequently, street lighting and other s仕eet furniture wi11 be required, passing 
bays wi11 be provided along the length of the access road and turning 訂eas

provided for manoeuvring of public and maintenance vehicles. 

3.4.15 In addition to the main access road provided at the top of 也e channel for both 
public and maintenance vehicles, a 5. m wide concrete maintenance track will be 
provided from ch 1 + 340 to 3 + 540 within 也e grasscrete section of the channel. 
This wi11 provide a DSD only maintenance route and a clear pa也 for maintaining 
the grasscrete adopted wi也lTI也e channel. 

Access Ramps 

3.4.16 Concrete paved access ramps of width of 5 m and a slope of 1 in 12 will be 
provided at interva1s of approximately 400 m for channel maintenance purposes. 
In addition access r缸nps will be provided between box culverts and in the case of 
the inflatable dam, an access ramp will be provided at bo也 sides of the dam so 
as to avoid maintenance plant 仕avelling over the dam. Lockable crash barriers 
wi11 be positioned at 也e top of也e access r缸nps to prevent public access into the 
channel. 

June 1998 [report\ylbf4434.3] 3-9 BINNIE 
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Mailltellallce Operatiolls 

3.4.17 During operation of the YLBF it is intended that routine maintenance of 也e

YLBF wi11 be undertaken by DSD according to current practice. Maintenance 
work for the grasscrete wi11 involve grass cutting, rubbish removal and sediment 
remova1. It is envisaged that grasscutting would be required at least once a ye訂
and desilting and rubbish removal at least twice a ye叮叮 as required following 
heavy rainfall events. Desilting of all sections of the YLBF wi11 be undertaken 
in the dry using land-based plant. Sediment will be set aside to dry before being 
loaded onto trucks and disposed of at a landfill. Maintenance issues with regard 
to the ecological mitigation measures 缸巴 discussed in Sections 5.5.24 to 5.5.27. 

3.5 Construction Method 

3.5.1 Construction of 也e YLBF along the m吋ority of the length of the channel will 
generally involve excavation and fi l1ing followed by under drainage 
concretinglgrasscreting of linings and construction of access roads. 

3.5.2 In thearea ofthe fish ponds where tempor紅y easement or permanent resumption 
wi11 be necess訂Y to c缸ry out the cons甘uction of也e permanent works, filling will 
be necessary in the existing ponds. It is anticipated 也at for the existing ponds, 
which wi11 be under temporary easement for the cons仕uction works, the ponds 
wi11 be drained for the carrying out of the works. These ponds will be restored 
upon completion of the construction of the p叫的t and returned to the original 
owner/operator. In the case of the ponds which wi11 be entirely wi也in the 
permanent site bound呵， an engineered wetland as described earlier wi11 be 
constructed in association with the floodway channel thereby p訂tly compensating 
for the unavoidable loss of existing wetland habitat. 

3.5 .3 At the Castle Peak Road crossing point special considerations wi11 be necess訂y
to simplify the construction methods used. The proposed Castle Peak Road 
crossing point wi11 be a multi-celled box culvert. The opening of the Route 3 
Highway in this 訂閱 which is prograrnmed for 1998, is expected to reduce the 
traffic along Castle Peak Road and enableone lane to be closed during the 
construction period. This will al10w a simple open cut method of construction to 
be used which is the most economical method for culvert cons甘uction.

3.6 Project Implementation 

3.6.1 The project is prograrnmed to commence in March 2001 and wi11 be completed 
in December 2003. A prelirnin訂y works prograrnme is given in Figure 3.3. 
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3.6.2 Cons甘uction of也e YLBF will generally be carried out from the downs仕eam end 
to 也e ups甘eam to facilitate simple draining of the works site. However, the 
contractor may start at isolated sections to suit 趾s allocation of resources and to 
maintain access across the channel banks. It is likely that the box culverts for the 
project may be built e訂Iy.

3.6.3 The contractor will not be able to connect the YLBF channel to 世le Kam Tin 
River until the end of the project to ensure the tidal waters of the Kam Tin do not 
enter 也e new channel. Altematively the contractor will be able to proceed with 
the cons加ction of this connection point but will have to provide a temporary 
bund to b紅白e tidal water. 1n either situation a tempor訂y pumping system will 
be required to drain the new channel. It is not expected 也at the inflatab le dam 
or pumping station could be completed early for temporary diversion purposes due 
to the need to finish all the works including E&M works associated with the 
pumping station and inf1atable d缸n.

3.6.4 It will also be necessary to carry out careful phasing of the connecting incoming 
watercourses to ensure satisfactory diversion of f10ws without the risk of f100ding 
adjacent areas. It is proposed that connection of watercourses should be carried 
out during the dry season to minimize such risks. 

3.6.5 The section crossing Castle Peak Road will take the most time as a 也ree stage 
間的c diversion is expected. The need to divert 1訂ge diameter watermains, high 
pressure gas mains and other utilities during the stage construction will make this 
section critical to completion. In addition a proposed Petrol Filling Station to be 
located to 也e north of Castle Peak Road may need to be closed, if constructed 
before the YLBF, to allow construction of the extended section of the Castle Peak 
Road box culvert. To minimize the length oftime this Pe甘01 Filling Station will 
need to be closed if it is constructed first 組d to provide adequate time for all the 
diversion works in 也is 缸ea it is anticipated 吐lat construction will start here at 也e

contract comrnencement. 

3.7 Site Access 

3.7.1 AlI site access points 位e illustrated in the figures in Appendix B. 1n total four 
access points 訂e proposed at Castle Peak Road, two onto the eastbound road and 
two onto the westbound. This will avoid伽 incoming site vehicles from bloc尬19

也e kerbside lane to facilitate the outgoing vehicles and provide the con甘actorwith
greater f1exibility while wor組ng on the narrow b位lks ofthe channel. Temporary 
run-in 1仰的 should be provide for the cons加ction vehicles to enable them to 
merge and diverge 企om the normal traffic as smoothly as possible. 

June 1998 [reporllylbf4434.3] 3-11 BINNIE 
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3.7.2 A sep紅的e access point will also be required at the nor吐lem end of the site which 
is isolated due to the Route 3 box culvert. Works being carried out between 
chainages 3.0km and 3.8km will need to gain access to 也e site via the recently 
constructed 6.0m wide maintenance/village access road rnmling along the Kam Tin 
River as this is 位le only suitable road in 也is isolated 缸ea.

3.7.3 No other access points are considered feasible as the construction traffic will need 
to pass 也rough village areas along relatively minor roads. This situation is 
considered undesirable as it is expected to attract objection 丘。m local residents. 
It is therefore considered necess訂Y to keep the haulage routes of the construction 
vehicles wi也m 也e proposed site boundary and provide site access and egress at 
the points identified so as to minimize traffic impact during the cons甘uction
period 

3.8 Concurrent Projects 

3.8.1 The Yuen Long, Kam Tin and Ngau Tam Mei 訂ea is currently su吋ect to 
extensi ve in企astructure development not least the related drainage in企astructure

of which this proj ect is a p訂t. These developments will have varying degrees of 
inlpact on the project in terms of cumulative environmental impacts and/or 
engineering constraints. Table 3.2 lists the existing and future projects which have 
a direc.t relationship with 也is proj ect. A detai!ed description of 伽 vanous

engineering constraints imposed by 址lese projects on the YLBF is provided in the 
Engineering Report. 
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Table 3.2 

Current and Proposed Developments 

Having a Direct Relationship With The Project 
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PWP No. Title Tentative 
StarUCompletion 
Degree of Impact 

27CG Yuen Long South Eastern Extension - Site Fonnation, 12/00 - 12/02 
Roads and Drainage W orks 

28CG Yuen Long South Western Extension - Site Fonnation, 12/98 - 12/02 
Roads and Drainage W orks 

Route 3 (Coun句 Park Section) 5/95 - 5/98 

22CD NWNT Developme剖， Main Drainage Channels for Yuen 4/00 - 11102 
Loug and Kam Tin Remainder - Phase 4 

29CD NWNT Development - Main Drainage Channels for Ngau 
TamMei 
Phase 1 4/99 - mid 02 
Phase 2 4/99 - mid 02 

30CD Village Flood Protection for Yuen Long, Kam Tin and 
Ngau Tam Mei, NWNT 
Stage 1 Sha PO Tsuen, Pok Wai, Chub Yuen TsuenIHa mid 00 - mid 02 

San Wan, Mai PO Lo WaiIMai PO San T:叩開

Stage II Yuen Long and Kam Tin Villages (Ma Tin 
Tsu間， Shui Pin Tsu間， Shui P且 Wai， Tai K泊， 4/99 - 5104 
Wang Chau) 

43CD NWNT Development - Drainage Channels for Yuen Long 10/95 - 10/98 
& KamT田- Stage 1, Phase 2 

60CD NWNT Development - Main Drainage Channels for Yuen 
Long & Kam Tin 
Stage 1, Phase 1 - Contract A 10/93 - 4/99 
Stage 1, Phase 1 - Contract B 4/94 - 7/98 

6IDS. NWNT Development - Trunk Sewers, Sewage Pumping 
Stations and Rising Mains Stage m 3/99 - 1101 

64CDIB Small Traders New Village S甘eam Rehabilitation AfterYLBF 

4157 DS Yuen Long and Kam Tin Sewerage 
Stage II - Phases 2A & 2B - Yuen Long South Pumping 4/00 - 4/02 
Station, Rising Mains to Castle Peak Road and Sewers 

Stage m - Phase 1 Au Tau Sewerage Pumping Station, 
4274 DS Rising Mains and Gravity Sewers 10/01 - 10103 
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455CL Site Fonnation for Yuen Long Combined Wholesale 3/98 . 12/99 
Food Market 

227WF Extension of Au Tau Tre甜nent Works Supply system . 12/00 . 3103 
Main Laying between Au Tau Treatment Works & Yuen 
Long Town 

West Rail Project. Yuen Long early 99 - end 03 

Widening of Yuen Long Highway between Lam Tei and mid 02 - mid 04 
Shap Pat Heung lnterchange 

Item No The Highway between Shap Pat Heung lnterchange and 9/97 - 2/99 
B644τ2至 Pok Oi lnterchange - Pok Oi Flyover (Stage 1) 

The Highway between Shap Pat Heung lnterchange and 9/99 - 2/02 
Pok Oi lnterchange 司 Remaining Works (Stage 2) 

YLRP RPIS Minor Works, Construction of Drainage Channel at 1n progress 
5/97-98 Chuk San Tsuen, Shap Pat Heung 

YLRP RPIS Minor Works, Construction of Drainage Channel at Commencement 2/98 
23/97-98 Sheung Yau Tin Tsuen, Shap Pat Heung 

278 CL Yuen Long Kau Hui Development Phase 2 5101 - 5103 
Phase 2 
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4. WATER QUALITY IMPACT ASSESSMENT 

4.1 Introduction 

4.1.1 This section describes the potentia1 impacts on water quality from the proposed 
construction and subsequent operation ofthe Yuen Long Bypass F100dway. Where 
unacceptable impacts are identified, appropriate mitigation measures are 
recommended to reduce impacts to an acceptable level. 

4.1.2 The creation of the bypass floodway wi\1 alter the course of the water flow in this 
area. Runoff from the region south of the floodway will be re-directed into the 
Kam Tin River instead of continuing into Yuen Long Creek. From a hydraulic 
point of view the Engineering Report explains the need for the floodway for flood 
control and has identified this rotiting as optimal for minimising engineering 
constraints. The environmental consequences of the construction and operation of 
this channel will be addressed in the following sections. The potential impacts are 
assessed based on a worst case scenario of a fully concrete lined channe l. 
However, the currcnt design has taken into account a number of the design 
mitigation measures recommended in this chapter 

4.2 Assessment Methodology and Criteria 

4.2.1 The water quality assessment has been carried out with reference to the criteria 
listed in the EIA Ordinance and following the guidelines for assessment of water 
quality impacts. The criteria for assessment and the aspects relevant to the Yuen 
Long Bypass Floodway are shown in Table 4.1. 
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Table 4.1 
Criteria Used for Evaluating Potential Impacts on Water Quality 

Criteria Specific Areas to be Evaluated Relevant Aspects for the Yuen 
Long Bypass Floodway 

General Criteria 

Aquatic Environment Water quality Changes in flow rates and 
Hydrology volume of runoff water from 
Bottom sediments surrounding land. sediment 
Ecology deposition rates and ecological 

effects 
Water Quality Objectives Aesthetic environment WQOs for Deep Bay Water 
(WQO's) Human health Control Zone (WCZ) 

Aquatic life 
Industrial use 

Mixing Zone Criteria Assimilative capacity of the Circulation rates within Kam 
ffilxmg zone Tin River and Inner Deep Bay 

品 re叫

quality at mixing zone between 
f100dway and feeder channels 

!ljfLrL[[/ 
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Stressed water bodies Compliance with WQOs Poor water quality of Kam Tin 
Additions to the stressed River and Inner Deep Bay 
condition of receiving water High levels of organic pollution 
bodies in Yuen Long Creek and other 

feeder streams which feed int。
these water bo刮目

Cumulative impacts Other impacts around the study Additional construction and 
area operational impacts for the 

floodway from other projects 

Project Specific Criteria 

Waste discharges Technical Memorandum on Potential discharges associated 
discharge standards with construction and operation 

Dumping of wastes Wastes dumped at sea and/or Removal of existing river 
landfills sediments and use of 

construction materials 

Stormwater runoff Quality of runoff water entering Practical measures for reducing 
the floodway from undeveloped, impacts from polluted 
developed and a highway stormwater runoff 
enV Ironment 

Toxic and prohibited substances Substances which are tox時， No toxic substances generated 
persistent and accumulative in by floodway but transport of 
water and can not be rendered such substances may be 
harmless accelerated due to increased 

floodway flow rate 
」

4.2.2 The assessment of potential water quality impacts will focus on the assimilative 
capacity of the receiving water bodies and will be quantitative as far as possible. 
Following identification of the sensitive receivers and uses and the existing 
conditions, the impacts will be determin叫， predicted and evaluated. 

4.2.3 Water quality impacts will be assessed initially through the current data available 
and observation of the current situation in the Yuen Long Bypass Floodway area. 
Evaluation of existing pollution impacts to water will include point and non-point 
sources, in particular wastewater effluent including livestock discharge to feeder 
streams and channels. A review ofthe construction type, methods and duration will 
be undertaken to identify the main activities which will impact the sensitive 
recelvers. 

4.2 .4 Where the impacts exceed the appropriate criteria and are therefore deterrnined to 
be unacceptable, mitigation measures wil1 be recommended for incorporation into 
the design of the floodway which minimize impacts to an acceptable level. 
Monitoring and audit requirements to ensure the implementation of, and 
effectiveness of, mitigation measures will be defined. These steps 訂e summarised 
in Table 4.2 
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Table 4.2 

Guidelines for Water Quality Impact Assessment 

Guidelines Specific Areas to be Relevant Aspects for the 

Evaluated Yuen Long Bypass Floodway 

Identify characteristics of Water quality Potential changes in water 
senSl t1ve recelvers Hydrology quality of Kam Tin River 

Bottom sediments 、~ater

Ecology 
Beneficial uses 
Assimilative capacities 

Identification of impact causing Changes in landuse Creation of new channel where 
factors River modifications none existed before. 

Waste discharges 
Non point pollution sources Increased speed of water f10w 

Construction activities in bypass f1oodway, 
transporting water from feeder 
streams and runoff to receiving 
water bodies 

Dete口nination of impact Degree of mixing between Dilution rates of Yuen Long 
boundary water f10w entering receiving Byp叫 FI∞dwayand

water body receiving water body, Kam Tin 
River 

Baseline study Water and sediment quality in Existing water quality for 
existing studies Yuen Long Creek, Kam Tin 

River and Deep Bay water and 
sediment quality 

lmpact prediction and Quantitative and qualitative Construction impacts, 
assessment assessments of impacts including construction site 

runoff, 

Operational impacts including 
increased 甘ansportation of 

surface runoff and reduced 
infiltration 

Mitigation measures Avoidance of water pollution No increase in pollution levels 
through use of natural means in Deep Bay, achieved through 
such as an engineered wedand zero effluent policy 

Monitoring Parameter identification at WQOs for Deep Bay 
different stages of the project 

Waste water discharge 
standards 
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4.3 Sensitive Receivers and U ses 

4.3.1 The sensitive receivers for the water quality impact assessment include, 

• Fish ponds; 
. Lotus ponds; 
• Yuen Long Creek; 
. Other streams, culverts and channels; 
• Kam Tin River, and 
. Inner Deep Bay 

4.3.2 These water bodies with expected chainage locations are shown on Figure 4.1 

Fish POllds 

4.3.3 The northern section of the proposed bypass f100dway route, immediately no口h of 
Sze Tsz Uk (between ch 2 + 800 and 3 + 800) passes through an area of fish ponds 
currently drained and used as a stockpiling area for the Route 3 construction works 
or other、Nise severely blighted by the works. Following completion ofthe Route 3 
construction the affected fishponds will be reinstated. Several ponds/parts of ponds 
will be lost through construction of the bypass f1oodway. 

Lotus POllds 

4.3 .4 West of Yuen Long Highway and south of Castle Peak Road (between ch 2 + 000 
and 2 + 240) are a group of approximately thirty five lotus ponds, at least twenty 
of which will be totally or partially destroyed as a result of the construction of the 
Yuen Long Bypass Floodway under the current alignment. 

Yuell LOlIg Creek 

4.3.5 The Yuen Long Bypass Floodway will be fed by several streams, two ofwhich 缸E

the San Hui Nullah section of Yuen Long Creek, (ch 0 + 685) and the section 
known as the Main Nullah (ch 0 + 000). This partly channelised stream has a 
length of 60 km and a catchment of 26.7 km2

• lt st訂ts in the Tai Lam Country 
Park and continues down to Yuen Long New Town through a 12 km long open 
concrete nullah before it discharges into Deep Bay'. Close to the discharge point 
a large amount of sediment is retained as a result ofthe relatively limited dispersive 
capacity of Deep Bay, leading to the associated retention of pollutants. This creek 
is a temporary sensitive receiver during the construction of the bypass f100dway in 
the two channels which feed it north (downstream) of the site of the f1oodway. 

River Water Quality in Hong Kong for 1995. EPD. 1996 
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4.3.6 There are several small streams across the Yuen Long floodplain which, at present, 
cross the site of the bypass floodway. This also makes them temporary sensitive 
receivers during the construction ofthe bypass floodway. Eventually the flow from 
these streams will be diverted into the floodway. 

4.3.7 A large feeder stream is the Sham Chung channel (ch 0 +165) which will be 
concrete lined under a separate pr句ect (PWP Item No. 22CD in NWNT 
Development Main Drainage Channels for Yuen Long and Kam Tin - Remainder 
Phase 4). The water quality here is visibly poor due to the release of livestock and 
domestic waste effluents. 

4.3.8 Between the villages of Shung Chung San Tsuen and Tai Kei Leng (ch 0 + 685) 
is the San Hui Nullah. A recently cleared or re-cut natural channel and seasonal 
stream (N23) crosses the site betwe巴n Tai Kei Leng and Kong Tau San Tsuen (ch 
1 + 095). A small shallow pond is located north east ofthis stream (ch 1 + 150) 
which will be affccted under the current floodway alignment. 

4.3.9 Further north east between the villages of Kong Tau San Tsuen and Chuk San 
Tsuen are two small streams N25 and N26 (ch 1 + 510 and 1 + 665) which will 
feed into the f1oodway. The eastem stream was undergoing engineering works 
(YLRP 5月7-98) to construct a concrete channel at the time of the stream survey 
(4112/97). 

4.3.10 A small stream at chainage ch 2 + 055 flows west between the fish ponds and was 
observed to have quite good water quality. 

4.3.11 Towards the north east end of the floodway route, close to the Small Traders New 
Village is a stream which will enter the floodway from the west, N49 (ch 3 + 030). 
The upstream part of this stream is concrete lined while the lower stretch remains 
as a naturally vegetated channel and which discharges into the original Kam Tin 
則ver.

Kam Till River 

4.3 .12 The floodway wil! discharge to the Kam Tin River. Engineering works are 
currently in progress to widen, deepen and line the river. The Kam Tin River has 
a catchment of 44.3 km2 mostly meandering across the Yuen Long flood plain. 

June 1998 {reporllyl句可434.41 4-5 BINNIE 
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Inner Deep Bay and Deep Bay 

4 .3 .13 Inner Deep Bay is the estuarine section ofDeep Bay and, as such has high salinity, 
especially away from the direct influence of the freshwater stream from the 

Shenzhen River. At the mouth of Deep Bay, salinity decreases again, particul訂Iy

in the wet season under the influence of the large volumes of freshwater flowing 

out of the Pearl River. Inner Deep Bay is of concern environmentally as it is the 

site of five SSSI' s and two nature reserves and an important area as a source of 

fish and seafood. 

4.3.14 Kam Tin River which will receive water from Yuen Long Bypass Floodway enters 

Inner Deep Bay which could potentially be impacted as a result of construction and 

operation of the floodway. 

4 .3 .15 A summary of the sensitive receivers for water quality impacts is shown in 

Table 4.3. 

Table 4.3 

Summary of Sensitive Receivers for Water Quality Impact Assessment 

Sensitive Receiver General Description Activities Affecting 
Sensitive Receiver 

Fish ponds Several inactive fishponds Construction of tloodway, 
currently blighted by Route 3 use of cancrete and site 
construction works present along runoff 
the tloodway alignment. 
Some will be destroyed by the 
tloodway 

Lotus ponds Five will be at least partially Construction of tloodway, 
destroyed by the tloodway use of concrete and site 

runoff 

Yuen Long Creek Fed by several polluted streams Diversion of water flow 
and then discharges to Inner during construction of 
Deep Bay tloodway and construction 

runoff and activities 

Other streams, culverts Several small watercourses, Diversion of water tlow 
and channels mostly poor water quality during construction of 

tloodway and construction 
runoff and activities 

Kam Tin River Polluted river, works in progress General construction 
to line 、;vith concrete activities, site runoff effects 

Inner Deep Bay A shallow bay with a significant Discharges from tloodway 
freshwater input from Shenzhen which feeds into Kam Tin 
River River 

June 1998 (rcport\vl，句可434.41 BINNIE 4-6 
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4.4 Existing Conditions 

Fish Ponds 

4.4.1 A number of the fish ponds have been temporarily drained and filled in association 
with the construction of Route 3. The remaining inactive fishponds along the 
floodway alignment are expected to have relatively good water quality. Ponds 
which are currently being used for stockpiling fill material from the Route 3 project 
will be reinstated upon completion of the works. 
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Lotus POllds 

4.4.2 The lotus ponds are commercially farmed and therefore water quality is expected 
to be reasonably good. 

Yuen LOlIg Creek 

4.4.3 Discharges to the Yuen Long Creek at present include 504 livestock farms , and 37 
industrial premises. The creek is badly polluted by organic waste from livestock 
farming and is described as being ‘b划， to ‘very bad' (1995l Throughout 1995 
the Creek failed to comply with WQOs for 80Ds and suspended solids. COD and 
DO had compliance percentages of 8 and 48 percent respectively. The monitoring 
stations at YL 1 and YL2 (See Figure 4.2) are in close proximity to the site of the 
bypass floodway. YLl is situated on the main nullah north of the proposed 
floodway route and YL2 is also north of the route on the San Hui Nullah. 80th 
of these sites are close to the confluence of the two water courses and therefore 
represent existing water quality conditions for the Yuen Long Creek as a whole. 
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4.4.4 The most recent data available for Yuen Long Creek is from 1996 when the creek 
fa i!ed to meet the Deep 8ay WQOs for several p釘釘的ters. Dissolved oxygen at 
YLl is lower than the WQO not less than 4 mg/I, while suspended solids, 80吭，
COD and E.Coli all exceed the limits recommended at both monitoring locations. 
For all par缸neters at YLl, ap訂t from cadmium and lead, the 1996 conditions 訂E

worse than those observed in 1995. The stream water at YL2 also has poor quality 
but is significantIy better than that found at YL 1. Mo"st p訂缸neters changed little 
between 1995 and 1996 for YL2. According to the TM for EIA Ordinance Annex 
6 the waterbody is classified as highly stressed. 

4.4.5 Water quality data for 1996 is shown in Table 4.4 

2 Rivcr Watcr Quality in Hong Kong for 1995, EPD, 1996 
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Table 4.4 
Water Quality for the Stations at YL1 and YL2 

on Yuen Long Creek in 1996 
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Parameter YLl YL2 

Dissolved Oxygen 2.63 5.38 1 
pH 7.41 7.16 

Suspended solids 242 51.46 

BOD, 286 31.86 

COD 333.75 36.3 

Oil & Grease 26.11 2.26 

E.co/i (cfu/l00ml) 16,571 ,667 NM 

Ammoniacal nitrogen 36.7 13.08 

Nitrate nitrogen 0.018 。 49

Total Kjcldahl nitrogen 59.91 17.93 

Ortho-phosphatc 11.37 2.6 

Total phosphorous 15.85 3.13 

Sulphide 0.51 0.18 

Aluminum 495 335.8 

Cadmium 0.94 0.188 

Chromium 5.1 2.1 

Copper 513 14.16 

Lead 13.92 8.6 

Zinc 363 72.5 

Flow (mJ/s) 。 161 。 198「
i
L
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Notcs 

2. 
Oata prcscntcd arc thc annual mcdians of monthly samplcs 
00, SS. BOO" COO, Oil & Grcasc, Ammoniacal ni甘ogcn， Nitratc nitrogcn, TKN, Ortho
phosphatc, Total phosphorous and Sulphidc in mglL 
AI, Cd, Cr, Cu. Pb. Zn, inμglL. 
Flow is in m~/s 

3. 
4. 

From: Hong Kong EPD, 1996. 

4 .4.6 Chemical waste discharges have been almost eliminated as a resu1t of the chemical 

waste scheme implemented under the Waste Disposal Ordinance which provides 

services for collection and disposal of chemical waste. Livestock waste pollution 

is gradually being reduced through the Livestock Waste Control Scheme. 
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Other Streams, Culverts and Channels 

4.4.7 The widest stream is the Sham Chung (ch 0 + 165) and receives runoff 仕oma few 
houses and small industrial sites, as well as livestock farrns. No water quality data 
is available for this channel but visible evidence suggests poor water quality of 
turbid, dark water and odorous sediments. This channel will be concreted in the 
future and water will be diverted into the Yuen Long Bypass Floodway. 

4.4.8 Similarly, the water quality in the San Hui nullah (ch 0+685) is turbid and d且.rk，

indicating the presence of organic pollution. 

4.4.9 The cleared channel at ch 1 + 095 between Tai Kei Leng and Kong Tau San 
Tsuen and the pond at ch 1 + 150 are relatively unpolluted, receiving discharges 
from only a few dwellings along the ba叫ι

4.4.10 Between Kong Tau San Tsuen and Chuk San Tsuen are two small streams (ch 1 
+ 510 and 1 + 665). The water quality in the more wester1y stream is poor with 
a large amount of domestic refuse lining the channel in addition to industrial waste 
containers. A layer of oil and grease is apparent on the sediments on the stream 
bed. The eastem stream is, at present, in the process ofbeing lined with a concrete 
channel. The water quality in the diverted flow around the works at this site also 
appears to be poor with a substantial quantity of domestic refuse and organic 
pollution. 

4.4.11 The stream north east of the Small Traders New Village (ch 3 + 030), receives 
runoff and discharge from dwellings along its banks. The channelised section has 
a large amount of f10ating vegetation present indicating the presence of organics 
and nutrients in the water. Further downstream, the water quality appeared turbid, 
and dark mud was exposed on the banks. 

Kam Till River 

4.4.12 This water course receives industrial effluents, in particular with high levels of 
heavy metals. At the end of 1995 industrial pollution was thought to contribute 
訂ound 8% of the BODs loading to this river. 

4.4.13 Water quality at the monitoring stations KT1 and KT2, (Figure 4.2) was described 
的‘very bad' during 1995/96. A substantial quantity of livestock waste is 
discharged into the river which contributes to the high BODs and COD levels 
Livestock waste discharges are decreasing under the current Livestock Waste 
Control Scheme. According to the TM for EIA Ordinance Annex 6 the waterbody 
is c1assified as highly stressed. 
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4 .4.1 4 Water quality data for Kam Tin River for 1995 is shown in Table 4.5 

Table 4.5 

Water Quality Data for the Stations at KT1 and KT2 

00 the Kam Tio River io 1995 

Parameter KT1 KT2 

Dissolved Oxygen 1.7 1.4 

pH 7.0 7.1 

Suspended solids 37 72 

BOD, 48 80 

COD 66 110 

Oil & Grease 2.3 3.8 

Ammoniacal nitrogen 17.00 28.5 

Nitrate nitrogen 0.01 。.01

Total Kjcldahl nitrogcn 24.0 37.0 

Ortho-phosphate 3.7 5.7 

Total phosphorous 5.25 7.85 

Sulphide 。57 1.80 

Aluminum 170 180 

Cadmium 。 2 0.30 

Chromium 2.0 2.0 

Copper 12.5 13.5 

Lcad 5.5 4.5 

Zinc 75 90 

Flow (L/s) 130 127 

『

J

「

d

r.-

•••• 

tr.-E.E-t 

「

4

、

J

r.--EtrtetL 

Notcs: 
1. Data prcscntcd arc thc annual rncdians of rnonthly sarnplcs 
2. DO. SS. BOD" COD, Oil & Grcasc, Arnrnoniacal nitrogcn , Nitratc nitrogcn, TKN, Ortho. 

phosphatc, Total phosphorous and Sulphidc in mglL 
3. AI , Cd, Cr, Cu, Pb, Zn, inμ耳/L

From: EPD Matinc Water Quality in Hong Kong for 1995 
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4 .4. 15 As in Yuen Long Creek the dissolved oxygen levels in the Kam Tin River in 1995 

were far lower than WQO's for Deep Bay. Suspended solids, BO吭， and COD are 

all greater than the WQOs. 
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Deep Bay and Inner Deep Bay 

4.4.16 The Kam Tin River drains into Inner Deep Bay, which receives livestock waste 
discharges and industrial effluents from the Rivers Indus, Beas and Ganges on the 
Hong Kong side and the Shenzhen River on the China side. 

4.4.17 A considerable amount of data is available on the hydrology and the quality of 
water and sediment in Deep Bay. Data which is current\y available wil\ be 
discussed in relation to the environmental impact assessment of the Yuen Long 
Bypass Floodway. 

時drology

4.4.18 A selection of the tidal vector charts based on dry season data show the spring tide 
flows in and out of the Bay along a northeastlsouthwest axis (Figure 4.3)3 

4.4.19 In 1986, a two dimensional flow model suggested that there were a number of 
small residual current circulation cells, with a relatively strong clockwise cell in the 
region of WENT Landfill (Figure 4.4t This suggests there is no net drift towards 
Inner Deep Bay. The 1986 study also indicated that the main flood and ebb flows 
in Deep Bay occur in the main channel, not in different areas of the Bay as 
previously suggested, and that the ebb tide is stronger than the flood. 

4.4.20 Inner Deep Bay therefore has poor circulation close to the Kam Tin River discharge 
point and water movement is significantly affected by outflow from Shenzhen River 
and the main drainage channels, especially during the wet season. 

Water Quality 

4.4.21 The slow water movement has several consequences for water quality in Inner Deep 
Bay. The flushing time is increased, hindering the removal of pollutants which 
enter the Bay and sediment deposition is also increased resulting in extensive 
mudflats at low tide in the Inner Deep bay area 

3 8innie & Partners (HK) & Shankland Cox (1 984). Tin Shui Wai Development: Environmental 
lmpact Assessment oJ Land Preparation Aspects Evaluation R'eport 
8innie & Partners (HK) & Shankland Cox (1985). Working Paper No. 14 Evaluation ofthe Possible 
Release oJ Soluble Pollutants From Sediment During Dredging Operations. 

4 
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4.4.22 Water and sediment quality in Deep Bay is monitored regularly as p訂t ofthe EPD 
marine water quality monitoring programme. Monitori月 locations for water and 
sediment quality are shown in Figure 4.5. Data collected in 1996 showed a similar 
pattem for many par缸neters， with some notable exceptions. BO叭， E.coli, TN and 
ammoniacal nitrogen increased at all monitoring stations in Inner Deep Bay, 
inciuding DJI，侶， particularly during the wet season. pH fluctuations during this 
period resulted in significant increases in the unionized form of ammonia, which 
is highly toxic to aquatic life. By the end of 1996, levels had retumed to the lower 
levels measured in the dry season of 1995. Levels found at sites DMI and DM2 
for October 1996 to October 1997 are shown in Table 4.6. 

Table 4.6 
Average Water Quality Data for Sites DMl and DM2 
in Inner Deep Bay for October 1996 to October 1997 

Parameter DMl DM2 

Dissolved Oxygen 4.51 5.11 

pH 7.5 7.6 

Suspended solids 76.38 40.62 

BOD, 5.00 2.4 

E.coli (cfuJI00ml) 114,020 38,570 

Ammoniacal nitrogen 4.47 2.88 

Nitrate nitrogen 0.51 0.59 

Total Kjeldahl nitrogen 5.47 3.64 

Ortho-phosphate 0.57 0.39 

Total phosphorous 。 93 0.61 

Notes: 1. Data presented are the annual medians of monthly samples. 
2. AII units are mglL unless otherwise stated 

From: HK EPD (Marine water quality data for 1996 and 1997)回

pH averages 仕om EPD Marine Water Quality in Hong Kong 1995. 

Sediment quality 

4.4.23 Nutrient levels, particularly phosphorous, in sediments ofDeep Bay and Inner Deep 
Bay were high in 1997, relative to sediments in other p訂ts of Hong Kong waters, 
reflecting the discharge of municipal wastewater, livestock waste and organic 
wastes 仕om agriculture and mariculture into these waters. However, nutrient levels 
have generally been decreasing at location DS 1 in recent years, in p訂t due to 
improved control of livestock waste discharges into these waters. 
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4.4.24 Heavy metal concentrations in sediment were similar throughout Deep Bay and 
lower than those in highly populated, industrialized centres. Metal concentrations 
have also been decreasing for the last 3 ye訂s up to 1997. 

4.4.25 Sediment quality data for DS 1 is shown in Table 4.7 

Table 4.7 
Sediment Quality Data for Site DSl in lnner Deep Bay 

PARAMETER DSl 

TOC 。 45

Total P 215 

Chromium 28.5 

Copper 33 

Ziuc 135 

Nickel 18 

Lead 44.5 

研1ercury 0.215 

PCB'sμg!kg <5 

PAH'sμg!kg 156 

Notcs: 
1. Data prcscntcd arc thc avcragcs of twicc ycarly sampling in 1996 
2. AIl units arc mglkg unless othcrwise stated 

From:HK EPD Scdiment Quality Data for 1996 

4.4.26 A summary of the baseline water quality in sensitive receivers is shown in Table 
4.8. 
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Table 4.8 

Summary of Water and Sediment Quality at Each Sensitive Receiver 

Sensitive Receiver Water and sediment quality 

Fish Ponds In the inactive ponds，、N，ater quality is considered to be good. At 
present most of the ponds along the f100dway alignment are drained 
and filled, providing stockpiling areas for construction of Route 3. 
These ponds will be reinstated upon the completion of Route 3 works 

Lotus ponds Water quality appears to be good for the growth of lotus 

Yuen Long Creek Water quality considered to be ‘bad' t。‘veηbad'. Highly 
contaminated by organic waste from livestock and also industrial waste. 
In 1997 high levels of oil and grease were found particularly at YL 1 

as a direct consequence of industrial eff1uents 

Heavy metallevels are high, especially at YLI 

Other streams‘ Varying water quality from good to very bad. Many are highly 
culverts and contaminated by organ時. industrial and domestic waste 
channels 

Kam Tin River Poor water quality as a result of sewage and livestock discharges. 
Some industrial waste and high levels of heavy metals. Cadmium and 
zinc are especially high at KT2回

Dissolved oxygen levels are low, particularly at KT2 

Inner Deep Bay Mixing of the marine waters is poor, increasing the f1ushing time for 
pollutant remova l. The waters are shallow, minimizing strati日cation

High pH values during the wet season of 1996 resulted in free 
ammonia values above toxic levels. Levels of both parameters 
decreased in the dry season of 1996. 

Sediment in Deep Bay is high in nutrients, although levels have 
decreased in recent years. Metallevels are lower than other, more 
industrialized, parts of Hong Kong. 

r
l
L
r
1
L

「
L

4.5 Construction Impact Assessment 

Identification , Prediction and Evaluation of Impacts 

4.5.1 Construction activities during the development ofthe Yuen Long Bypass Floodway 

which have the potential to impact water quality in the identified sensitive receivers 

include: 

• 時-routing the existing heavily polluted water courses; 

construction site runoff and discharge; • 

June 1998 {reporlly[，句可434.4[ 4-14 BINNIE 
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. use of oils, fuels, lubricants, chemicals and other contaminants from 
construction works; and . generation of small quantities of unsuitable or contaminated materials from 
a constructlOn slte . 

Re-routing 01 the Existing Polluted Water Courses 

4.5.2 Re-routing of the present channels and construction of the new floodway will have 
a temporary impact on the feeder streams of the Yuen Long area. The route of 
several of the channels will be changed to enter the floodway and ultimately the 
Kam Tin River and Inner Deep Bay. This change of route will result in additional 
pollution loading in Kam Tin River, although the loading into Yuen Long Creek 
from these water courses will be reduced. Diversion of stream water into the 
floodway has impacts on the pollutant loading and hydrology of the catchment 
which will be discussed in the operational impacts section 

4.5.3 Runoff from the Small Traders New Village presently enter the concrete lined 
channel which feeds into a vegetated channel close to the proposed floodway route. 
This channel will be diverted into the floodway, eliminating the water from the 
vegetated channel which will be fed only by runoff from the a如cent land. This 
vegetated channel may dry up unless development of this area occurs from which 
runoff will increase, especially in the dry season. 

4.5 .4 During construction of the floodway, flow from the feeder streams will have to be 
diverted through the construction of tempor紅y coffer dams. Before completion of 
the floodway the stream flow may need to be pumped over the floodway in order 
to avoid flooding of the works area. Water from the channels will eventually flow 
into the floodway. There is a potential for construction site runoff to enter the 
downstream sections of the feeder channels, an impact which is unacceptable and 
must be mitigated. 

Construction Site RunofJ and Discharge 

4.5.5 Construction site runoff may contain suspended material, oil and grease and 
concrete washings during the different activities of the works. Potential pollutants 
and their sources are shown in Table 4.9. 

June 1998 rr.portlyl紗布434.41 4-15 BINNIE 
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Table 4.9 
Pollu個圓的 in Construction Site Run-off, 

Potential Sources and Impacts on Water Quality 

「
l
L

「
l

Pollutant Potential source(s) Potential impact on water 
quality 

Suspended solids Wheel washing wastes. Increased turbidity in 
Excavation or earth moving receiving water body 
works. 

Oil and grease Site compounds, vehicies on Visually displeasing and 
site, run-off from roads. harmfuI to aquatic life 

Concrete washings Works areas where concrete is Raises pH, which increases 
produced, used or discarded. toxicity of other pollutants, 

notably ammonia 
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4.5.6 Suspended solids in runoff may originate from erosion and runoff from surfaces in 

the construction 訂閱， eg: stockpiles, channels and recently exposed soil surfaces. 
Concrete slurries are another source of particulate contamination. The increase in 

suspended solids loading to the water increases the potential for sediment 
deposition. Dissolved oxygen levels are lowered in the presence of higher 

suspended solids leve峙， and increased nutrient levels from soil erosion can lead to 
eutrophication of the receiving waters. These impacts have a significant effect on 
fish and lotus ponds where siltation and a deterioration in water quality may affect 
flora and fauna in these ponds. Increased suspended solid levels in runoff is an 
unacceptable impact which must be mitigated. 
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4.5.7 During concreting of the stream base, concrete washings may enter the water 

column of downstream sections of streams, fishponds and lotus ponds. Where 
ammonia levels 仕om the presence of organic pollution 訂e high, an increase in pH 

from these washings is unacceptable, due to the potential development of ecotoxic 
conditions. 

4.5.8 Potential impacts on feeder streams may also affect Kam Tin River which receives 

water 仕om the floodway. The already stressed condition of Kam Tin River 
requires that any adverse impacts be mitigated. 
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Oils. Fuels. Lubricants. Chemicals and Other Contaminates from Construction 
Work 

4.5.9 Oischarge of oil from vehicles on site is a potential impact which may resu1t in 
increased oil and grease concentrations in streams and ponds along the route of the 
bypass floodway. This can cause adverse biological and physical effects in water 
bodies. 

4.5.10 Storage of fuel, maintenance of vehicles and runoff from contaminated areas also 
have potential impacts on the water quality discharged to the receiving water bodies 
and should be mitigated through good site management practices. 

Small Quantities of Unsuitable or Contaminated Materials From a Construction 
Site 

4.5.11 The poor quality of water in several of the feeder streams along the route of the 
bypass floodway indicates that the sediment in these streams may also be of poor 
quality. 

4.5.12 Ouring floodway construction, some sediments will be removed, leading to 
potential increases in pollutant loads from sediment disturbance. Suspended 
material, ammoniacal nitrogen, metals and organics may increase and dissolved 
oxygen decrease, in downstream sections of the feeder channels, particularly in the 
more polluted channels identified eg Sham Chung. These impacts wi l\ be passed 
on to the receiving waters of Inner Oeep Bay and Oeep Bay. 

Site Discharge From the Construction Workforce 

4.5.13 In addition to potential impacts on water quality which have been identified from 
the physical construction of the floodway, additional impacts may arise from the 
presence of workers on site for which sanit訂y facilities and possibly a tempor訂y
canteen need to be provided. Potential impacts include: 

. Increased rubbish discarded into streams and water bodies, including food 
packaging and containers, leading to pollution, visual displeasure and 
nU\sance 

. Increased sewage generation resulting in a potential impact of much higher 
biochemical oxygen demand (BOO), suspended solids, nutrients and 
bacterial count in receiving water bodies. Adverse surface water quality 
impacts may resu1t from uncontrolled discharges on site. The provision of 
chemical toi lets requires regular maintenance to ensure the wastewater does 
not pollute adjacent streams. 
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• Spi1t liquids eg. oil, diesel and solvents can cause water quality impacts. 

4.5.14 These potential impacts can be readily mitigated through good management 
arrangements on the construction site. 

Mitigatioll Measures 

4.5.15 The water quality in the culverts and channels should be prevented from 
deteriorating further as a result of site run-off. Mitigation measures for each of the 
potential impacts on water and sediment quality in the streams and ponds across the 
site of the Yuen Long Bypass Floodway are described in Table 4.10. These 
measures should be incorporated into the works programme. 

「

L
r
t
L
f
L
P
l
L

4.5.16 ProPECC Paper (PN 1/94) on construction site drainage gives advice on how to 
handle and reduce construction site discharges. 
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Table 4.10 

Mitigation Measures to Minimize Potential Impacts 

on Water and Sediment Quality in the Streams and 

Ponds Along the Site of the Yuen Long Bypass Floodway 

Potential impact 研1itigation 恥leasure

Increased run-off and erosion leading to Carry out works in dry season as far as possible. 
increased suspended solids 

Cover areas of exposed earth, especiaIly in wet season 
and where close to impe口neable covered areas 

InstaIl sand 甘aps or catchpits at aIl drainage discharge 
pomts 

Discharge run-off into setllement pits instead of 
impermeable drainage systems where possible to alIow 
infiltration 

Oil & grease run-off and potential fuel Oil interceptors should be provided in site compounds 
spi Ilag白， and regularly emptied 

The oil interceptor should have a bypass to avoid 
f1ushing in heavy storms. 

Oil and fuel bunkers should be bunded to avoid 
accidental spiIlages. 

Ensure immediate disposal and correct handling of 
ueUchemical spills. 

Vehicles should be weIl maintained to avoid run-off 
onto roads 

Concrete washings run-off. especiaIly Ensure drainage system from concrete producing area is 
during concrete lining of the channe l. diverted into setllement area for in日ltration or storage. 

Cover working area to minimize potentiaIly contaminated 
run-off during wet conditions 

Avoid aIl contact with water in nearby water bodies 
(streams , channels, culverts, storm drains, rivers, sea) 

During aIl concrete works within the channel, a coffer 
dam should be constructed around the works area to 
avoid concrete washings entering water bodies. 

AII concrete washings should be pumped out of the 
working area into an area away from receiving water 
bo刮目， preferably into a settlement pit where the 
concrete can set and surface water be recycled. 
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potential impact 

Site runoff into fish ponds 

B1itigation Measure 

Cons!ruction of a bund between works area and 
呵呵aining pond water to avoid water quality impacts. 

Bund should be of sufficient size to permit a buffer area 
between works and water body. The section of the pond 
along the channel alignment within the bund can be 
drained which will simplify the works procedure and 
allow construction to be carried out in 釘y conditions. 

No run-off, wastewater or chemicals should be allowed 
to enter the pond. 

Release of pollutants from removal of I Carry out works in 當y season or during periods of low 
sediment I flow in the stream. 

Remove sediment with minimal disturbance. Remove 
sediment from dried areas first, and caπY Qut concrete 
lining work in these sections. Divert water flow onto 
prepared channel linin臣， dry sediment in other sections 
and remove from behind bund or dam. 

Increase in organic pollution from 
increased sewage load from workers, 
discarded rubbish on site and canteen 
wastewater. 

Care should be take沮 to avoid disturbance of wet 
sediment. Sediment should be disposed of according to 
the level of contamination as defined in WBTC 2/94 for 
contaminated mud 

Proper se湘age facilities sho叫ld be installed for the 
additional v凹rker population present during construction 
W凹ks.

Site cleanliness should be maintained. Rubbish bins 
should be provided and cleaned at regular intervals 

Discharges from the canteen should be treated by passing 
through a grease trap before discharge. 

4.5.17 All treatment facilities require regular maintenance to ensure the effective 

functioning of the systems in achieving pollution contro l. 

Potential Cumulative Impacts 

4.5.18 Inner Deep Bay is the ultimate receiving water body for all discharges from the 

Yuen Long Bypass Floodway. It also receives wastewaters from a number of other 

sources in the northwest New Territories of Hong Kong Shenzhen and the Shekou 

region of China. Du.e' to the poor mixing capacity of the water body, cumulative 

impacts are of considerable concem. 
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4.5.19 Several other pr句的ts wi\1 be running concurrently with the Yuen Long Bypass 
Floodwaypr句 ect， which have the potential to impact water quality in the receiving 
water bodies of Kam Tin River and Inner Deep Bay. 

4.5.20 These projects have been listed in Table 3.2 and inc\ude housing developmen泊，
highways projects and flood schemes. The works with the greatest potential to 
impact water quality are those which are direct1y related to water bodies, such as 
the Main Drainage Channels Projects, and large construction works such as West 
Rail and widening of Yuen Long Highway. 

4.5.21 Concrete lining ofthe Sham Chung Stream wil\ be carried out under Project 22 CD 
- Remainder, Phase 4. Water quality impacts which occur in the Sham Chung 
channel will be passed onto the floodway channel and u\timately to Inner Deep 
Bay. 

4.5.22 Flows from the Small Traders New Village area will be collected in the Yuen Long 
Bypass Floodw呵， rcsulting in the postponement of channelising works in the area. 
Runoff from any future development in the Small Traders New Village area wil\ 
be directed into the floodway 

4.5.23 Construction site runoff 仕om West Rail and Yuen Long Highway widening project 
have the potential to impact water quality in the floodway or a句acent water bodies 
which lcad to Kam Tin River and ultimately Inner Deep Bay. 

4.5.24 In order to minimise the impacts, mitigation measures which have been specified 
for each project should be implemented. Potential cumulative impacts can be 
reduced by implementing the recommended measures for the present project as 
completely as possible during the works. 

4.6 Operational Impact Assessment 

Identification, Prediction and Evaluation o/Impacts 

4.6.1 Once operational the floodway wi1l act as the route for runoff from the surrounding 
land and streams. This will include: 

• Polluted stream water, 

• Runoff 丘。m vegetated land alongside floodway 
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4.6.2 The strearns themselves receive domestic waste discharges which will enter the 
floodway. This will have a negative impact on the water quality downstrearn in the 
Karn Tin River resulting from an increase in pollutant transport and discharge, due 
to the flushing effect of a concrete channel. 
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4.6.3 A beneficial impact will be felt on Yuen Long Creek because of the removal of 
polluted flows which will be re-directed to the floodway. Both water courses 
discharge to Inner Deep Bay and therefore the impact on this major receiving water 
body would appear to be unchanged. However, the increased flushing ofpollutants 
will have an overall negative impact on the water quality in Inner Deep Bay which 
is unacceptable. 

4.6 .4 One cause of this increased pollution discharge is the removal of vegetation in the 
region of the floodway which previously acted as an infiItration area, allowing 
stream water and road runoff some preliminary treatment before discharge into one 
of the concr巳te lined channels in the area. 

4.6.5 Vegetation removes dissolved and particulate pollution through absorptiv乳白Itration

and biological mechanisms, which will be eliminated in an all concrete 
environment. This impact can be mitigated through appropriate design of the 
floodway. For example grasscrete (precast concrete mesh elements) can be used 
for the flooring and sides to the channel instead of concrete. The grasscrete can be 
planted with appropriate species such as Phragmites reed beds and wetland grass, 
which do not inhibit the occasional passage of flood flows. 

4.6.6 Another potential impact is the release of odour from polluted water and sediments 
in the channel during low flow conditions. In hot conditions during the dry season 
this impact may become unacceptable. 

時drologica/ Impacts 

4.6.7 Impacts from creating an artificial channel will cause a change in the hydrological 
processes occu叮ing in the area. There will be an increase in the transport of 
surface runoff and wastewater discharges downstrearn because of the reduced 
hydraulic resistance in a concrete channel. A reduction in the potential treatment 
capacity will occur because of the absence of vegetation which is present in the 
existing receiving waters. At present, runoff water from developed areas along the 
feeder streams and the proposed route of the floodway feeds into small well 
vegetated streams. These provide a preliminary treatment for polluted waters 
through abso中tive and biological mechanisms 

ltLrBILl--
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4.6.8 Concreting of the water course and diverting existing vegetated strearn water into 
a concrete channel will lead to hydraulic changes. The peak run-off rate and the 
total run-off volume will increase. The downstrearn effects of water flow and 
pollutant passage will be felt in the Karn Tin River and Inner Deep Bay earlier 臼
a result of the creation of an artificial channel due to the fact that concrete provides 
a low resistance surface for water flow. The amount and rate ofsediment discharge 
from these streams will also increase as a result of concreting the channel. 

Mitigatioll Measures 

4.6.9 Hydrological impacts lead to water quality impacts of increased pollutant flushing 
into receiving water bodies, an unacceptable impact which must be mitigated 

4.6.10 Impacts on water quality resulting from runoff alongside the floodway can be 
reduced by including vegetative strips along the floodway to allow runoff water to 
infiltrate before entering the channel. 

4.6.11 The main mitigation measure is the use of grasscrete instead of concrete for the 
lining of the base and sides of the channel, thus enabling a base for vegetative 
growth. Growth of vegetation in the channel will provide a mechanism for 
treatment of polluted water which flows down the channel. A proportion of the 
solids and associated pollutants such as metals will be filtered out by vegetation, 
which will provide a degree of aeration to the water, oxidising organic pollutants. 
This mitigation measure has additional benefits of aesthetic and ecological valu巴

4.6.l2 It is also important to ensure that dry weather flows have the opportunity to react 
with grasscrete rather than being always confined to a narrow concrete lined dry 
weather flow channel located along the centre line of the floodway. This could be 
achieved by: 

• ensuring that tributary inflows are allowed to spread across the grasscrete 
floor of the floodway rather than be directed straight into the dry weather 
flow channel; and 

• locating the dry weather flow channel along the toe of the channel sides 
opposite to the tributary inflows thus allowing more time and surface 訂ea

for infiltration. 
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4.6.13 Increased sediment loads to the Kam Tin River into which the floodway discharges 
can be minimised by a regular maintenance programme removing sediment from 
the base of the channel during low flow conditions. 

4.6.14 Odour reduction can be achieved naturally through the use of grasscrete and 
vegetation along the base of the channel providing a treatment function coupled 
with the construction of a low flow concrete lined channel in the floodway to 
maintain a flow of water which may otherwise stagnate and create odours. Where 
a grasscrete base is not possible, regular sediment removal during low flow 
conditions will reduce odours arising from the accumulation ofpolluted sediments. 

4.6.15 A summary of the mitigation measures is shown in Table 4.11. 
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Table 4.11 

Mitigation Measures for Minimising Operational Impacts of 

Yuen Long Bypass Floodway 

potential Impact 

Jncreased f10w of water 

Reduction in water quality of 
downstream water CQurses 
仕am introduction of 
pollutants upstream 

Removal of permeable area 
present!y covered in 
vegetatlon 

51itigation Measure 

Reduction of the f10wrate of water entering the channel 
can be achieved by incorporating pe訂neable areas along 
the banks of the channe l. After entering the channel, the 
water f10叫 can be reduced by using grasscrete in the 
construction to encourage infi1tration of water into the 
ground. 

Pollutants present in run-off during operation can be 
reduced through ensuring that as much as po自ible

grasscrete is used for lining the sides and base of the 
channel and maximising exposure to pollutant absorbing 
species before overf1ow into the low f10w channel 

Use of grasscrete for Iining the sides and base of the 
f100dway mitigates this impact through allowing 
vegetative growth. Jnfiltration of water into the ground 
and passage through vegetation will provide partial 
treatment of the water in te咽ns of removal of suspe叫ded
solids and removal of BOD through aeration. 

Maximising opportunities for infiltration through 

ensuring that tributary in f10ws are allowed to 
spread across the grasscrete f100r of the 
f100dway rather than be directed straight into 
the dry weather f10w channel; and 

locating the dry weather f10w channel along the 
toe of the channel sides opposite to the tributary 
in f10ws thus allowing more time and surface 
area for infiltration. 

Use of the sterile land between Route 3 and the YLBF as 
an engineered wet!and and incorporate it into the overall 
channel design (see Section 5). This would significant!y 
increase the channel surface area available for natural 
infiltration and treatment. 

Use of the remaining pond areas immediately south of 
Route 3 by incorporating them into the channel design 
would also increase the surface area available for 
infiltration. (See Section 5) 
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4.7 Residual Impacts 

4.7.1 With the implementation of mitigation measures as described, residual water quality 
impacts of the project during both construction and operation phases are expected 
to be negligible. 

4.8 Environmental Monitoring and Audit Requirements 
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4.8.1 The assessment ofwater quality impacts associated with the proposed works for the 
Yuen Long Bypass Floodway has shown that with the implementation of the 
appropriate mitigation measures the residual water quality impacts of the project 
should be acceptable. However, monitoring of construction site discharges which 
enter streams, channels, or have the potential to enter fish ponds or lotus ponds, is 
essential to ensure mitigation measures are being implemented and impacts 
minimised 

4.8.2 AlI site discharge points should be inspected daily and if found to be turbid or with 
visible evidence of oil and grease present, samples should be taken for analysis. 
Weekly checks of dissolved oxygen, turbidity, temperature and pH should be made 
of all site discharges and at least monthly analysis of suspended solids and oil and 
grease should be made. The results should be compared with the appropriate 
discharge standards in the Technical Memorandum on Standards for Effluents 
Discharged into Drainage and Sewerage Systems, lnland and Coastal Waters (TM). 
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4.8.3 Due to the relatively high levels of ammonia in the Kam Tin River, discharges to 
this river should be monitored particularly closely during construction because of 
the effectof pH on the partitioning of ammonia into its ionized and more toxic 
unionized states. At a higher pH and temperature the toxic unionized fraction 
increases. Where ammonia levels in the Kam Tin River are high, the pH value of 
the discharge from the f100dway becomes increasingly important. ln the present 
condition the pH of the YLBF discharge should be maintained below 8.0 to 
minimise potential impacts on un-ionised ammonia levels. lf the level of ammonia 
in the Kam Tin River increases to a concentration where a pH of 8 leads to 
unionized ammonia conce帥ations above the toxic level of 0.035mg/l, the YLBF 
discharge standard for pH may need to be reduced to a level which minimises the 
impact on toxic unionized ammonia levels. Limit levels for other parameters should 
be in accordance with the TM. 
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4.8 .4 Routine audit of the implementation status of specified mitigation measures during 
the construction and operation phases should be undertaken by an Environmental 
Team which will undertake the EM&A function during the construction works. 
Such audits should be well documented and include action procedures in the case 
of noncompliance. 

4.8.5 A summary of the proposed EM and A programme is shown in Table 4.12 回

Table 4.12 

Summary of the Proposed EM & A Programme 

Location Parameters Frequency 

Turbidi旬， DO， pH, Once per week (during mid 
All site discharges temperatu間， ebb at ultimate discharge) 
including ultimate 
discharge inlo Kam 
Tin Rivcr 

Oil and grease; SS. Once per month (during mid 
ebb at ultimate discharge) 

Mixing Zone of YLBF pH, Temperatu間， NH4-N， Once per week during mid ebb I 
and Kam Tin River DO, Turbidity 

References 
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5. ECOLOGY 

5.1 

This section examines the existing ecological conditions within the Study Area of 
Yuen Long Bypass (YLB) Floodway, and considers the ecological impacts of the 
project. Legislation related to this ecological impact assessment is presented in 
Appendix C of this report. 

Assessment Methodology & Criteria 

Field surveys were conducted on 12-13/5/97, 4/12/97 and 11/3月8 ， in order to 
establish broad-brush habitat màps across two seasons. Methods comprised: a 
preliminary field survey; literature review (including EIAs by others); mapping of 
ecological features (using site walkovers in order to ground-truth maps and aerial 
photographs) and using these to determine impacts. A tree survey was caπied out 
and is presented in Appendix D. Criteria from the TM for EIA Process were used 
to evaluate ecological importance, and as guidelines for assessment. The Study 
Area was divided by habitat-type to facilitate the survey. Figure 5.1 illustrates the 
broad vegetation ccotopes found in the Study Area. Other, relevant ecological 
studies were reviewed 

5.2 Existing Conditions/Habitat Characterisation 

Tin Liu Tsue /l to C/lUk Sall Tsuell 

的l/age Habitat 

5.2.1 The Study Area from Tin Liu Tsuen to Chuk San Tsuen is generally 
village/suburban to rural in character (see Plate 5.1). The landuse is noticeably less 
industrialised than Yuen Long South (which is a mixture of small-to-medium 
industries, villages, active and fallow agriculturalland, derelict livestock buildings, 
fishponds and heavily polluted concrete-lined nullàhs '). The majority of the 
identified tree sp閃閃s are fruit and shade trees with occasional decorative exotic 
species such as Norfolk Island Pine. The few on-site patches of productive, well
tended agricultural land are "kitchen gardens" enclosed within walls or fences 
abutting village houses. 

BCL, (1 997) 0080/EIA/FRl1, CE 48月5 ， Yuen Long South Deve10pment Engineering 
Works in Areas 13 & 14‘ Yucn Long - EIA Fina1 Assessment Report 
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Agricultllral habitat 

5.2.2 A greater proportion of the agricultural area has fallen into disuse than in the 
Y uen Long South area. The two areas were convergent before being physically 
separated by the Yuen Long Highway (YLH). Since the construction of the YLH, 
the linking media between the two areas are the flowing water bodies which also 
carry farm and light industry effluent arising from the Shap Pat Heung hinterland. 

Water bodies 

5.2.3 The Sh缸n Chung stream crosses abandoned agricultural land within the Site (at 
chainage 0 + 170) less than 30m west of Sham Chung Tsuen. Despite having been 
recently dredged and being su旬的t to gross organic pollution, a White廿easted

Waterhen was observed foraging in the vicinity of the stre缸n. The downstream 
巴nd of this waterbody norlh of Fraser Village is channelized. 

5.2.4 The San Hui Nullah crosses lhe Sile (al chainage 0 + 650) between Shung Ching 
San Tsuen and Tai Kei Lcng. The water in this trapezoidal nullah is polluted, and 
due to the concrete lining, plant life is limited to sporadic weeds. Consequently, 
avifauna is limited to Wagtails (Motacilla cinerea. M.alba ,and M.flava). 

5.2.5 A small stream (N-23) crosses abandoned agricu1tura11and within the Site between 
Tai Kei Leng and Kong Tau San Tsuen (at chainage 1 + 90). The streamwater is 
clear and unpolluted. However, at the time of the survey, the channel had recently 
been dredged, and thus was devoid of both flora and fauna. See Plate 5.2. 

5.2.6 At chainage 1 + 150, in an area of abandoned agricultural land, a sha1\ow pond 
has formed immediately south of the Shap Pat Heung Interchange (see Plate 5.2, 
between the Interchange and the old village houses ofKong Tau San Tsuen). The 
pond is colonised by Water spinach (Ipollloea reptans) and Ginger (Zingiber 
咿cillale) and Taro (Colocαssia esculellta). Two Liltle Egrets (Egretta garzetta) 

were seen flying from this pond and a closer inspection revealed Ardeid footprints 
in large numbers across most ofthe pond bed indicating that this pond is a feeding 
ground. 

Fl!:!b 
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5.2.7 Two smal1 streams cross the Site between Kong Tau San Tsuen and Chuk San 
Tsuen. The westem stream (N-筍， at chainage 1 + 500) has a diverse riparian 
strip, however, it is grossly polluted with both effluent and garbage. The eastem 
stream (N-26just south ofChuk S組 Tsuen， at chainage 1 + 650) was undergoing 
engineering works (YLRP 5/97-98) at the time of the stream survey (4/12月7).

This channel will be contained within a concrete U-channel in future. The flow 
diverted around the works was grossly po l1uted with pig effluent. Faunal species 
identified along the alignment of the floodway between Tin Liu Tsuen and Chuk 
San Tsuen, are listed in Table 5. 1. 

Table 5.1 
Fauna identified within the V i1Iage, Riparian and Agricultural Land Habitats 

Location Common name Scienti日c name Activity 

Sham Chung Tsucn Avifauna 
Chiùese Pond Hcron+ Ardeo/，α bacclllls Foraging 

Swallow*+# Hirl/1IClo sp. Feeding on 、Nmg

10 Spaπow' ?asser montanllS 
Whitc-breasted Waterhen吋 Amaurornis Foraging 

plroenicurus 
Shung Ching San Renliles 
Tsuen Chinese skink* Eumeces chinensis Basking 

(chinensis) 
10 

Avifauna 
Tai Kei Lcng Long-tailed Shrike+ Lanius schaclr (schaclr) Perching 

Insects 
( dragon!1y)+ Rlrodolhemis ruJa 

Pseudagrion rubriceps 
10 rubriceps 

Croco/henis servilia 
叩門ilia

Kong Tau San Avifauna 
Tsuen Chinese Pond Heron+ A. bacclrus Foraging 
10 Chuk San Tsuen Dusky Shrike+ Lanius schach (schaclr) Perching 

Little Egret+ Egrella garzella Foraging 

Amohibian 
Common Asiatic toad+ 8.ifo melanoslicllls 

• Vi1lage habitat +Agricultural Habitat # Riparian 

June 1998 {"'por，吼叫伊434.51 5-3 BINNIE 
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Floral species i社entified along the alignment of the YLB Floodway between Tin 
Liu Tsuen and Chuk San Tsuen，訂e listed in Table 5.2. A tree survey for the Site 
was undertaken and is included at Appendix D. An evaluation of each tree in 
respect of its preservation worth wil\ be undertaken before the end of the 
Feasibility Study. No rare or endangered species were noted within the site. 
However, three species and a total of 17 trees are identified as protected under the 
Forestry Regulation 

5.2.8 

Table 5.2 
Flora identified within the Village, Riparian and Agricultural Habitats 

}
心

i

ltr.-

Location Common Name Scienti)可cName

Sham <. 'hung Tsucn 日ig-Icavcd Acacia+ Acacia man穹'lIlm

ßanana.+# Musa paradisiaca 
('undlcnut Trcc" Afcurites moluccana 

Lwhl.'C學 Litchi chille間的
Ivy Trcc串 .)'c!u!jlcra 0叫ophylla

Elcphant's Ear.+# Macarallgtt tmltJrius 
t ‘ hincsc Banyan+ Ficus microcarpa 

<ì ingcr+ 7.itlgihef officinale 

faro+ Colocassia f!sclllenta 

AlocasÎa+# Alocasio odora 
('ommon Rcedgrass+# Phragm i!(!s sp 

Pcrrcnial Moming Glory+ lpomoea aCllm;""ta 

Shung Ching San TS lIcn Nortblk Island Pinc. Arollcaria /U'(erophyla 

、.vJutc {Jac.1吋 Orchid T悶c﹒ Micl!e/m alllll 
IJauhinia (('amcl-foot trcC)" lJallhinia sp 

<ìuava* Psidifll1J gua)tI Wl 

Longan* Eupltoria longan 
lndia Rubbcr Trcc* FiclIS clastica 

I.cyland cypress事 lllpressocyparis Icylandjj 

Bamboo Palm* CIlI")當{alitlocarp lIs IlI t('scens 
Acacia+ Acacia confilsa 

Gingcr 1i1y+ !!ed,'cJtillm coronarillm 

、Nater spinach+ Ipomoea aqflatica 

(Hung Ici yip choi)* 
l'ommon Rccdgrass+# PlJragmiles sp. 

Tai Kci Lcng Flame of thc Forcst*+ DelonÎX regia 

Elcphant's E:1r*+# Macaranga tanariflS 

lron Trcc+ 

Lotus~l1owc間d Magnolia+ Magnolia grantliflora 

Acacia+ Ac何cia confllsa 
Longan+ Eup lJoria longan 

Sugar/Custard Applc+ Annona sqllamosa 
ßanana+# Musa paradisiaca 

Aubcrginc/Egg plant* Solanllm melongena 

Sugar Cunc+ Sacchanllll o.fJicinanlm 

Alocasia+# Alocasia odora 

Kong Tau Sun Tsucn Acaciu* Acacia 凹nfllsa

('otton Ir巴巴，+ 8omba:r malabaricllm 
Fishta i1 Pulm. Cal")'ota ochlandra 

lIorscta i1 trcc* Casllarina 叫Ilisetifolia
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Location Common Name Scientific Name 

Chuk San Tsuen Flame of the Forest+ Delonix regia 
Coral trce+ Eη'lhrina spec(osa 

Red-stcm Fig+# Ficus variegata 
Banana+"'# Mllsa paradisiaca 

Tal10w 甘官e+ Sapiflm sebifenml 
、Nild Taro+# Colocassia eSCll/enta 
Sugarc:me+ Sacchamm officinamm 

Moming 01。可+ Ipomoea sp 
Alocasia+# Alocasia odora 

• VilIage Habi阻I + Agricultural Habitat # Riparian Habitat 

CllUk Sall TSllell to Yellllg Uk TSllell 

的llage Habität 

叫

A

一
、

i
p


-iii 5.2.9 The density of village development (along the alignment of the proposed 
floodway) abruptly decreases between Chuk San Tsuen and Cast1e Peak Road at 
Yeung Uk Tsuen‘ with only occasional groups of houses (see Plate 5.3). 

Agricllltllral Hαbitat 

5.2.10 More than halfofthe agriculturalland is abandoned or fallow. However, the land 
to the west of Yeung Uk Tsuen is almost entirely, actively cultivated as lotus 
ponds. Some of the fringing land to the east is used for vegetable plots and one 
smal1 scale plant nursery. A pollarded Wi1low plantation spreads throughout this 
area，自rowing around and between the lotus ponds. 

Water bodies 

taRELauft 

5.2.11 The lotus ponds are the significant water bodies within this section of the 
floodway. During the daylight, summer walkover, many different frog/toad cal1s 
were heard in this vicinity. Due to the density of the lotus foliage, species 
identification was riot possible. As these animals 位e typically most active at night, 
this area is obviously an unusual1y rich habitat for amphibians. BCL's (1997) 
Yuen Long South amphibian and reptile survey reported a Narrow-mouthed Frog 
next to a lily pond south of Ma Tin Tsuen. This lowland, marsh species is 
restricted by the extent and availability of suitable habitatZ, and is described as 

2 Karsen. S.J.. Lau W.N. & Bogadek. A. (1986) HOllg KOllg Amplzibialls & Repti/凹 Urban

Council. pp33 
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rare3
• Community consultation was carried out at Yeung uk Tsuen (1 113/98) and 

the following information was ∞llected. 

自且且臨g

5.2.12 The whole area used to be paddy field in the past. When paddy farming was 
stopped, the agricultural land was abandoned for some time. lt was not until 
10 years ago or so that th巴 ponds were set up for growing lotus. There are no 
noticeable changes to the ponds brought about by the nearby construction works. 
Over the last 30 ye位s or so, there was only one incident of flooding in the area 
which happened several years ago (most likely in 1994). No changes to ponds 
were observed at that time. 

Management Dractl臼S

5.2.13 These are largely similar to vegetable farming practic巴s. Pesticides are used on 
a regular basis 10 prevent bugs or insects damaging the lotus leaves. Normally no 
weeding is ncedcd. Fertilizer is also used to incrcase productivity. 

5.2.1 4 The cultivated speci的 is Nelumbo nllcifera. The plants are harv臼ted for their 
leaves which are sold to restaurants for making something like ‘ lotus leaf rice'. 
Lotus is normally harvested between April and October. In winter, plants become 
dormant and produce no leaves. During the non-harvest period、 ponds which 
exhibit low productivity will be replanted with new roots (brought from mainland 
China). 

5.2.15 

5.2 .1 6 

3 

There is no relationship between the wi 1l0w trees and the lotus ponds. The wi 1l0w 
trees are pollardcd for their branches (stalk with leaves attached) which are in 
þarticular demand during Ching Ming Festival. lt is said the willow tree branches 
have Ihe power to repel ghosts and unwanted spirits and are used 10 prevent or 
scare away bad luck. 

且也且

The most common snakes in the 訂閱紅e the Common rat snake (Ptyas mllcoslIs) 

and the lndo-Chinese rat snake (Ptyas korros). As the name implies, both species 
feed on rats and frogs. Occ的ional\y， the Chinese cobra (Najα naja atra) have 
been observed. Paddy frogs (Rana species) and the Asian common toads (B lIfo 

melallosticlIs) are also common but not in large numbers. 

ERM (1 997)‘ IV，ωI Rail /AR. pp209 

JUlle 1998 /rrport\I'/'昕434.51 5-6 BINNIE 
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5.2.17 Common avifauna seen by villagers are the Sp訂row (Passer molltanus), the 
Black-necked starling (Sturnus nigricolis) and the little egret (Egretta garzetta). 

5.2.18 Floral species identified along the alignment ofthe YLB Floodway between Chuk 
San Tsuen an吐 Yeung uk Tsuen, are listed in Table 5.3. 

Table 5.3 
Flora identified within the Agricultural Habitat 
between Chuk San Tsuen and Yeung Uk Tsuen 

including the Lotus Ponds and Nursery 

Location Common name Scientific name 

Agricultural habitat Papaya Carica papaya 
Horsetail tree Cllsuarinα 的rjuisett(o!ia

Rough-leaved stem-fig Ficlls hi.l'pi<i,“ 
Flame of the Forest DelollÍx regia 

lndian Lotus Nelumbo Ilucifera 
Guava Psidium gUlljm'(l 
Pomelo Cilrus grandis Osbeck 
Taro Coiocassia 凹cllienla

Weeping Willow Salix babylollica 
Banana Musa paraclisiaca 
Ginger Zingiber ojjìcinale 

Watcr lettuce ?istia stratiote心

5.2.19 A small pond next to a house to the west of Yeung Uk Tsuen was partially 
covered by Water Lettuce. Two te叮apins were also observed swimming in this 
pond. During a Site visit in December 1997, several birds were observed feeding 
in the lotus þonds which were seasonally denuded of foliage. 

5.2.20 The ardeids listed in Table 5.4 were observed wading and standing in the lotus 
ponds, and p'erching in the adjacent banana groves. This did not appear to be a 
nesting site, but the birds were obviously foraging in this area. The White
breasted Kingfisher was perching in a guava tree on the southem edge of the lotus 
pond area. lt was observed flying from the tree, over the ponds and retuming to 
the same perch. Although continuous viewing of a strike was not possible due to 
the interpositioned vegetation, this sort ofbehaviour is consistent with Kingfishers 
feeding. When disturbed, the large Kingfisher flew to the east-west orientated 
banana grove in the middle of the lotus ponds. The Common Kingfisher was 
perched in the Willow trees running north-south through the middle of lotus 
ponds. and a strike into the water was observed. Closer inspection of the lotus 

June 1998 [rcporl~蝴434.51 BINNIE 5-7 
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ponds revealed fish 的 (probably Gambusia), tadpoles and water snai1s i前的iting

the clean waters. This ready supply of food was also being uti1ised by a flock of 

about 15 Teal in the ponds c10sest to the YLH. 

5.2.21 The other faunal species identified along the aligrunent of the floodway between 

Chuk San Tsuen and Yeung uk Tsuen, are listed in Table 5.4. 

Table S.4 
Fauna identified within the Agricultnral Habitat 

including the Lotus Ponds and Nursery 

between Chuk San Tsuen and Yeung Uk Tsuen 

Common name Scientific name Activity 

Avifauna 
Sparrow Passer montwms (門的la1/s)

Chinese Pond Hcron Ardeolll bαcchus Foraging in ponds 
Grcat Egrct Casuzerodius lllbus Foraging in ponds 
Little Egret Egretta ga口etta Foraging in ponds 

White-breasted Kin皂白sher Hafcyo lI smyrnensis Perching in Guava 
Common Kingfisher Alcedo atthis Feeding in ponds and Perching in 

Willow 
Dusky Shrike Lllnills schach (schach) Perching on lotus stem 

Bull-headed Shrikc L. bllcephallls Perching on shmbs 
Long-tailed Shrike L.schach (.\'c!wch) Perching on wircs 

Fantail Warbler ci:叫icola jll1/cidis (li1/nabllla1/s) Foraging in vegetable garden 
Crested Mynah Acridotheres cristatellus Perching on wires 
Spotted Dove Slreplopelia chinensis Perching on wires 

(chi1/ensis) 

Chinese Bulbul Pycnonotus sinensis (sbzensis) Perching on wires 
Black-necked Starling SIU r1IlIS nigrico/lis Perching on wires 

Blackbird Turdus menlia (mandarinusJ Perching on wires 
Magpie Robin Copsychlls saularis Foraging in vegetable garden 

Warbler [SylviidaeJ Flying 
Teal+ Anas crecce Foraging in ponds 

Amnhibians' 
Reotiles 
Terrapin [T.臼tudi1/es] In pond 
控旦旦旦

Lychee Stink Bug Tessaratollla papi/losa 

車 Various frogs andJor toads wcrc heard (but not scen or idcntificd) among thc Lotus ponds 
during thc Summcr survcy 

June 1998 [1叩or，肉'lb[4434.51 5-8 BINNIE 
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Sze Tsz Uk (East 01 Pok oi Hospit.叫j

5.2.22 Sze Tsz Uk is an area of old, village typ巴 housing. The vegetation is made up of 
mostly shade and fruit trees and vegetable gardens. 

Agricultural land 

5.2.23 Some of the land immediately to the north of the houses is cultivated for small
scale fruit and vegetable production. The Route 3 works fomled a wide sterile 
swathe across the north ofthe village area's previous interface with the fishponds. 

Water hodies 

5.2.24 At the time of the surveys, the water bodies (fish and duck ponds) immediately 
north of Sze Tsz Uk were temporarily resumed for the major road engineering 
works being carried out (Route 3 - Country Park Section). The ponds had been 
drained and used to stockpile fill for the road works. Some shallow, residual pools 
remaincd in thc unfillcd arcas - thcse wcre colonised by Phragmites sp. and the 
water covered with Lesser Duckwced. The ponds wil\ be reinstated, in part, under 
the Route 3 works.. 

5.2.25 Floral specics identified in the Sze Tsz Uk area are listed in Table 5.5. 

Table 5.5 
Flora identified within the Northeastern Village Habitat 

Location Comrnon name Scientific name 

Sze Tsz Uk Jackfruit Arlocarpus heterophylltls 
Longan Euphoria /ollg“n 
Banyan Ficus microcarpa 
Mango Mangifera ;,u!ica 
Banana Musa paradisiaca 

Elephant' s Ear Macaranga tanarÎllS 
Common Reedgrass Phragmiles sp 
Lesser Duckweed Lemna minor 

5.2.26 Faunal species identified in the Sze Tsz uk area are listed in Table 5.6 . 

• 1 CES Asia Ltd‘ (1995) Rotlte J Tlli LIl III Tlllllle/ & Ytlen LOllg Approllch Northem Seclion 
1'0/./. Detai/ed Etn'riollmellta/ /mpact Assessmelll - Final Report. Route 3 Contractors 
Consortium. 

June 1998 /I'''portl)''''14434.5/ BINNIE 5-9 
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Table 5.6 
Fauna identified within the Sze Tsz Uk Village Habitat 

Location c。訂立non name Scientific name Activity 

Drained pond Avifauna 
Chinese Pond Heron Ardeolα bachus Foraging 

Sparrow Passer montanus 
(rlltilalls) 

Amohibians* 
Common Asiatic Toad Bufo melanostictlls 

圈， Various frogs and/or toads wcrc hcard (but not sccn or idcntificd) among thc small fishponds 
bctwccn Szc Tsz Uk and Tung Shing Lci. 

Fisltpolld Habitat alld Fung shui Klloll Nortlt of tlte Route 3 Works 

On-site 

5.2.27 No active fishponds were located along the proposed preferred alignment of the 

YLB Floodway during site surveys. Fishpon也 along (and either side of) the 
Route 3 works have been drained and temporarily resumed for stockpiling fill 
material. The tishponds are due to be reinstatcd after the complction of thc Route 

3 works. 

OjJ-site 

5.2.28 The area north of the Route 3 works and west of the Kam Tin (KT) River works 
corisists of actively maintained tishpo吋s. A woodedρmg sl!叫 knoll midway 

between Shan Pui Tsuen and Sha PO is the principal ecological locus in this 
vicinity. The knoll is outside the alignment ofthe YLB Floodway, but falls within 

the habitat survey area (500m from the Site boundary) 仰自cribed in the TM for 

EIA Process. Allllex 16. 5.1.2~2. During the summer surv呵， the Bamboo and 
Lemon-scented Gum on this knoll were observed to be the nesting and breeding 
site for many Chinese Pond Herons. The Pond Herons were seen feeding in the 

surrounding fishponds (inc\uding those towards the Project alignment) and 
retuming to the nests. Many other birds were either observed or identified by call 
in this wooded knoU. The area immediately to the south of the knoll is occupied 
by small scale fruit and vegetable farrning. 

June 1998 /r中ort\~'l，何可434.5/ 5-10 BINNIE 
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5.2.29 Floral species identified in the vicinity of the fimg shlli knoll and the su叮ounding

fishpond bunds are listed in Table 5.7. 

Table 5.7 

Flora identified within the adjacent Northeastern Fishpond Habitat 

Location Common name Scientific name 

Fl lIlg slzui hill vicinity Acacia Acacia co吶sa

Chinese Aralia Aralia chinensis 
Papaya Carica papaya 

Lemon-scented Gum Eucal)砂'ptus c叫11的t白r.叩dorα

Banyan FiclIS microcmpa 
Lychee Litchi chinensis 

Elephanfs Ear A4acaranga twwrius 
Banana Musa pllradisiaca 
Guava PsidiulII gu句Clva

Bamboo Bambu.\'{1 'p. 
Mango Mangifera illdica 

Pineapple A nana comosus 
Taro Colocassia esculenta 

Passion Flo、"，er Passiflora foetida 
Reedgrass Phragmites sp. 

Water Hyacinth Eichhοrnlll CI',“sSlpes 

(4 
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5.2.30 Faunal species observed in the area of the fimg shui knoll and the fishponds to the 

southeast are listed in Table 5.8. 

Table 5.8 

Fauna identified within the Off-site Fishponds Area North of the 

Route 3 Works Centering on the Fung Shui Knoll 

Common name Scientific name Activity 

Avifauna 
Chinese Pond Heron Ardeola bacchlls Nesting on Knoll 

Little Egret Egretta ga口etta Foraging in ponds 
Swallow Hirunclo sp Feeding over ponds 

Plain Prinia PrillÎα Înornata (extensicauda) Flying in grassy 
bunds 

Warblcr [SylviiclaeJ Flying in grassy 
bunds 

Sparrow PllSS叫 mOlltmlUs (1'lltilalls) 
ßlack-carcd Kitc Milvus lille叫IlS Flying ovcr ponds 
Crested ßulbul PycnOllotus sÎnelJsis Perching in trees 
Spotted Dove Streptopelia chinellsis (chinensis) Perching on wires 
Lcsser COllcal Centl門OpllS bengalensis Calling from Knol\ 

Koel Euclynamis scolopacea Cal\ing from Kno l\ 
Chincse Starling Sturnus sinensis Pcrching on wires 
Magpic Robin Cop'yclllls salllaris Perching 
Crestcd Myna Acridotheres cristatellus Flying over ponds 

包旦旦旦

Damsel l1y Pseudlαgrion ruhriceps rubriceps 
Dragonl1y Ryothemis variagata arria 

Acisoma pano月70ides panorpoides 
Orthetrllm sabinα sabill{l 

ßuttertly 
Waterbcetlc 

Water/Pond skaters 

5.2.31 Habitats along the Bypass Floodway alignment are illustrated in Plate 5 .4. 

JllIIe 1998 {rl"porl\ .. I，句平434.5{ 5-12 BINNIE 



Agreemelll No. CE 79/96 
Yuell LOI.g Bypass Floodway Feasibility Slu砂

。136/EIAlllIssue 2 
Fillal EIA Sludy Report 

5.3 Habitat Evaluatiou 

5.3.1 1n the first instance, it sh叫1d be recogni叫削叫 of 伽 habitats 10cated 
within the study area is b1ighted by the c10se proximity of: the recent1y 
constructed, busy YLH; the works in progress for Route 3 (and associated 
approach roads); and‘ the Kam Tin River. 

Evaluatioll Approach 

5.3.2 The habitats found within the study area have been divided into the following 
types: village; cultivated land; flowing water bodies; and still water bodies. There 
is some in巴vitable overlap between th巳se habitats, this is discussed below. All of 
the habitat types encountered are man-made, predominant1y monocultured (i.e. 
lotus ponds, lishponds and agriculturalland) and floraly artificial. However, each 
of these ur巴as supports a variety of faunal species, some richer than others, 
therefore the two wet cultured habitats have been given separate and distinct 
assessmcnt from agricultural land. 

5.3 .3 The different habitats described above have been evaluated for their ccological 
significance using the criteria laid out in the Teclmical Memorandum for EIA 

Process. The cvaluation has concentrated on the waterbodies as ecological 
sampling nodes which will enable a comparison between the existing ccological 
environment. and that ecological environment which will result from the Project 
(ie. a linear, flowing waterbody). The difference lies in the natllralness of these 
habitats. 

5.3.4 The various di ffercnt waterbodies including thcir rip訂閱n strip and their immediate 
landscape context are considered the most valuable habitats identified along the 
alignment of the Project. The presence of habitats such as lotus ponds are 
determined by market forces within the SAR. Healthy streams and marshes may 
be important centres of biodiversity in the SAR which provide habitat for a host 
of creatures including many reptiles, amphibians, fish, snails, crustaceans and 
especially insects5. 

5.3.5 The allocated rating is notwithstanding the poor water quality found in the 
m呵。rity of the streams, as, over a period of time coinciding with the 
implementation of the Livestock Waste Control Scheme (LWCS), the Water 

Pollution Control Ordinance (WPCO) and the Waste Disposal Ordinance (WDO) 
water quality should improve. 

s Dudgeon, D. & Corlett、 R. (1 994) 的IIs alld Streams - An Ec%gy 01 HOlIg KOlIg. Hong 
Kong University Press pp. 79-104回
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5.3 .6 

Evaluatioll ReslIlts 

。νerall habitat between Ch 000 al/d Ch 1 +400 

The flora between Tin Liu Tsuen and Chuk San Tsuen is not of great ecological 
significance since the habitats are fragmented. mostly artificially propagated. and 
include many exotic species. The avifauna observed in this area are common and 
widespread species frequently found on the fringes of suburban to rural interfaces. 
The identified bird Iist for this habitat is not diverse which indicates that the 
fragmenting effect ofhuman inhabitation is not conducive to wildlife. The streams 
and nullah within this section are mostly polluted (four out of the five), rec巴ntly
dredged or subject to river engineering works (also four of the five) , a su帥的
is given in Table 5.9. 

Table 5.9 
Degree of anthropogenic influence on existing, flowing wnterbodies 

SIUlm CIlllng San Hui Su叩m N-23 Slream N- SI/'ealll N-26 I 
SI/'ealll Ch 0 NII//ah Ch 1 + 90 25 α 仆的|

+ 170 Ch 0 + 而50 Ch / + 500 

Pollution Farm Farm Not cvident Farm Farτn 

eff1uent and cff1uent. eff1uent. 。ff1uent and 
domestic domestic domestic small 
sewage sewage and sewage and quantities of 

small high levels refuse 
quantities of of refuse including 
refuse building 

materials 

Enginccring Rip-rapped Concrete Rip-rapped Not evident Rip-rapped 
banks at trapczoidal banks at banks at 
downstream channel downstream downstream 
end end end -

concrete U-
channel 
being 
constructed 

Dredging Recent Not evident Recent Not evident Currently 
and/or other dredging dredging diverted 
disturbancc and and around 

vegetat lOn vegetation construction 
stripped strippcd area 
back back 
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Village 

Characteristics 

5.3 .7 In total. three hectares of the land along the alignrnent falls within this category. 
This type of artificial environment is subject to constant human disturbance. 
Plants are: wholly artificially propagated, mostly domestic speci白， frequ巴ntly

exotics, common species, and of low diversity. This type ofhabitat provides little 
sustenance for native faunal species. Domestic animals such as cats and dogs, and 
species commonly associated with urban populations such as rats, out-compete (or 
predate on) native species such as birds, amphibians and insects. 

5.3 .8 The environment immediately adjacent to Pok Oi Hospital is similar to the Tin 
Liu Tsuen - Chuk San Tsuen area but in this instance the interface is with an area 
of former tìshponds being converted to highway. This ecological 巴nvironrnent is 
likely to be degraded as a consequence of the Route 3 - Castle Peak Road 
operation scvcring thc ecological linkage with the surrounding landscape. 

Evaluatioll - Low 

Cllltivated La/l d 

5.3.9 The m司ority of the agricultural land along the alignment is abandoned. Another 
interpretation of this is that it is undergoing succession to its natural state. 
However, no specific research has been completed in the SAR that provides a 
comprehensive ecological evaluation of agriculturalland - either active or inactive. 
This category 0 f land is not spcci日cally highlighted under Note 2, Annex 16 of 
the TiI1 011 EJA Process. This can be further sub-divided. 

Aballdoned argricllltural lalld characteristics 

5.3.10 Four hectares of the 1and within the Project a1ignrnent is abandoned or fallow 
agricu1tural 1and. This habitat is characterised as: 10w-1ying flat 1and; frequently 
marshy or waterlogged (and crossed by streams, which are discussed 1ater under 
water bodies); dominated by remnants of monocu1tured crops,. or subject to 
successive co10nisation by h位dy invasive weeds; relative1y 10w human disturbance 
compared to the village habitat. Invertebrate generation is like1y to be higher than 
the village areas, as a consequence of this the fauna higher up the food chain 
( amphibians司 repti1es and birds) will a1so be more diverse. Predation by domestic 
anima1s wi 11 be low巴r. The 1imiting factor for diversity of the fauna1 species will 
be the variety of flora1 species, which, in the short to medium terrn will be 10w 
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5.3.11 

5.3.12 

Evaluation - Low to moderate 

Active αgricllltllral land char.αcteristics 

The only significant active agriculturalland along the alignment is the lotus ponds 

(which will be discussed separately llnder water bodies) and a plant nllrsery to the 

west of Yellng Uk Tsuen. Plants generally fOllnd in active agricllltllral land 

(including the nursery) are. wholly artificially propagated, mostly domestic 

speci郎，自reqllently exotics, common species, and of low divers呵， and sllbject to 

moderate levels of human disturbance (the nursery abuts the village) inclllding 

weeding and probable use of pesticides. However, limited invertebrate generation 

will still take place, and this wiU provide a foraging ground for common 

amphibian司 reptile and bird species. 

Evaluatio l1 - Low 

The evaluations given above 且re substantiated against the criteria laid out in the 

TM for EIA. Proccss in Table 5.10. The "scores" given in the table are on a scale 

of 0 to 5 - where 0 is an ecologically sterile environment; and 5 represents the 

highest ecological vallle. The scoring system reflects the vallle range fOllnd within 

the HKSAR. 

Table 5.10 Evaluation of the Site's Terrestrial Habitats 

Critcria Vi1lage Abandoned agriculturalland* 

Site of rccogniscd No No 
conversation intcrcst score: 0 score: 0 

Naturalncss Urban Largely monocultured、

successive colonisation 
score: 0 score: I 

Sizc Naπ'QW S甘ip - total 3 ha Narrow strip . total 4 ha 
score: 0 score: I 

Diversity Little Little - moderate 
score: I score: 2 

Rarity of habitat or species Common and increasing Common habitat but 
habitat and species decreasing 
score: 0 score: I 

Recreatibilitv On-going Ongoing but lost to 
score: 0 development 

score: I 

Fragmcntation Greater Moderate 
score: I score: 2 
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Evaluation of the Site's Terrestrial Habitats (Cont'd) 

Criteri. Village Abandoned agricul扭扭lland*

Ecologicallinkage Little, acts as a barrier Medium to high - allows 
species migration between 
habitats 

score: 0 score: 3 

Potential value Lo \V Medium, if succession allowed 
score: 1 sco問: 3 

Nursery/breeding grouud Pests and verrniu Invertebrates, amphibians, 
reptiles and avifauna 

SCQre: 1 score: 3 

Age Ranges from old to Recent succession 
recent 
score: 1 score: 2 

Total 5 19 

Table 5.10 

Activc agricultural land is asscsscd scparatcly undcr watcr bodics (Tablc 5.11) * 

Water botlies 

Flowing wllter ho(~v chω'acteristics 

Between twenty five to thirty five metres in length of each of the five flowing 
water bodies cross the on-site agricultural land. The riparian vegetation (5 m 
either side of each stream) is probably the only near-natural habitat within the 
study area (amounting to 0.1 ha). However, as can be seen from Table 5夕， four 
of the five streams are grossly polluted, and four of the five are subject to either 
recent temporary, or pe口nanent engineering works. As a consequence the faunal 
diversity is limited to common, pollution-tolerant species. The degree of human 
disturbance on each of these is summarised in Table 5.9. 

5.3 .1 3 

Evaluation - Low 

Still water body characteristics 

L且盟主且且星 (active agricultural land) 

The entire lotus pond habitat covers an area of around 6 ha. The flora in the lotus 
pond area is over 90% lotus, the remaining 10% is grasses and the trees identified 
in Table 5.3. The shallow water in the lotus ponds is clear and pollution free. 
This artifici訓， floraly monocultured habitat sustains invertebrates (insects and 

5.3.14 

ilt 
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snails), fish 企y， amphibians and avifauna. The bunds between the ponds and the 
surrounding land are planted with willow trees which serve as roosts and 
observation stations for the avifauna, and also shield the ponds from the YLH and 
Yeung uk Tsuen. No specific research has been completed in the SAR (by 
Govemment or by Universities), that would provide a comprehensive ecological 
evaluation of lotus ponds. Species of this area are the richest and most diverse of 
the on-site habitats. 

Eva/uation - Medium 

且也盟國星

5.3.15 The fishpond area to be occupied under this Project is currently a works site for 
Route 3. The representative species identified were necessarily based on the 
n巴arest undisturbed fishponds. A study has already been carried Ollt by 
Govemment which establishes the vallle of fishponds, but this has not yet been 
published. 

5.3.16 The remainder of the YLB Floodway alignment wi11 be contiguous with the 
northem edge of Route 3 to its confluence with the KT River. The contextual 
landscape to the north of the YLB Floodway is fishponds, with the jilllg shui knoll 
\ocus. This jllxtaposition has provided a rich \ocalised niche for avifauna. It is 
assumed that the avifauna (particularly the herons and egrets) co\onising the knoll 
would utilise the current1y filled fishponds as feeding grounds to a lesser degree 
when the ponds are reinstated, due to the c10se proximity of the new Route 3. 
Observations at the lotus ponds show that some egrets wi11 overcome their 
nervollsness 0 f nearby traffic disturbance司 given a plentiful food supply. 

Eva/uation - Low 

5.3 .17 Table 5.11 summarizes the evaluation of the various waterbody cnvironments 
along the YLB Floodway according to the criteria laid out in the TM for EIA 
Process. The "scores" given in the table are on a scale of 0 to 5 - where 0 is an 
ecologically steri1e environment; and 5 represents the highest ecological value. 
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Evaluation of the Site's waterbody habitats within their current landscape context 

Critcria Sham Chflllg San 1111; Strt'am N23 ζ." SlIa1l01\" pond Stream N25 Srn'll l1l N26 Lofw. p01Jl!S b叫}\"l'('fJ Fish ponds h~twccn Ch 2 + 800 
Slream Ch 0 Nlllla" (ï, 0 J + 90 at Ch I +150 (1, J + 500 <"111 + 65U Ch2 + 000 tJlul 2 + and J .1 700. 
+170 + 650 2-10 

Site or re<:ognised No No No No No No No Ponds 31 lloodway's contluencc 

consen"ation wilh Muìn Drainage Channel 
intcrcst are designuted CA 00 OZP 

score: 0 。 。 。 。 。 。 5 

Naturalness Rip.阻pped Concrete 別p咽pped Natural Cuπently Manmade using natural Manmadc using natural 

banks and banks and npanan being per\'ious materials and matetials and vcgetatÎon. Ponds 

dredged dredged concrete vegetatJOn disturbed at lime of survey 
lined 

score: 1 o 2 3 。 3 。
Sizc Narrowand Narrowand Narrowand Small area N3π'Owand NaITowand I ha. of moderate 9.0 ha. on-site of disturbed 

short length short length short length (approx short length short length habìlat habìtat 

atTected 3m扭扭d affeCled 200m:) and atTected a tTected 
shallo叫

scorc: I o “ , 。 3 3 

Diversity Low Low Low Low-medium Low Low Medium to high Low 
score: I l 2 l 4 。

Rarity of habitat or Common Common Common Habitat Common Common Habitat uncommon & Common but subject 10 market 

species Common subjcct to market forces 

forces 

scorc: 1 4 。
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CriterJa Sham Chung San Hui Stream N23 Ch 
Stream 0 , 0 Nullah Ch 0 J + 90 
+170 + 650 

Rcc l"eatabilit) E胡Iy Easily Easily 

scorc: I 

Fragmentation Mediurn Medium Mcdium 
score: 2 2 2 

Ecological linkage Lo、" 10 Low Low 10 medium 

mediurn 
score: 1 

Potential value (eg. Medium Low Med叫m

if water qualit), 
impro\"cd) score: 2 2 

l'iurseryJbreeding Ampullaria Ampullaria Ampullaria and 

ground and Tubifex and Tubifex Tubifex 

score: 1 

Age Ve叩開cently Very 間cenlly Ve可 reccntly

engineered engineered engineered 
score: 1 1 

Total score 12 9 12 

Shallow pond Srream N25 Stream N26 
al Ch J +150 Ch 1 + 500 Chl + 650 

E蹈i1y Easily Easily 

l 

High Medium Medium 

2 2 

Medium low to low to-

mcdiurn medium 
3 

Medium Medium Medium 

2 2 2 

Ampullaria Ampullaria Ampullaria 

amphibian and Tubifex and Tubifcx 

, 
Rccently Very recently ve巧.. rcccntly 
[0πned engineered engineercd 

17 14 10 

LoIUS pOllds betu'cen 
Ch2+000and2+ 
240 

Possible but rcquires 

labour intensi\'c 
maintenance and space 

3 

Mcdium to Low 
3 

Medium to high 

3 

Medium to high 

3 

Amphibia肘， birds, fish 

fry , reptiles. small 
mammals 
4 

Moderale age 

3 

33 
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Fish ponds be恥、cenCh2+8日。
and 3 + 700" 

Fishponds can be rc-instated 

lIigh 

Lo\\ 

Medium 

, 
Current1y. none 

o 

Ncw 

14 

* This arca is currently a works site for Routc 3 and is highly disturbcd. Howcver, rc-watcring of thc ponds will takc placc at thc cnd of 1998. Ovcr thc pcriod of 

lime between the end of the Routc 3 works and the 5tart of the YLBF work5, the habitat valuc will incrcasc 
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5.4 Identification, Prediction and Evaluation of Impacts 

5.4.1 The Project's impact to the South of Castle Peak road is minimised because the 
site is narrow and for the most part abuts the YLH. However. in place of the 
described habitats, construction ofthe YLB Floodway will, ifunmitigated, produce 
a 3.8km、 concrete-lined， ecological1y sterile nullah as a worst case scenario. The 
following evaluation assumes a worst case scenario. 

F守llage Iwbitat 

5.4.2 The ecological impact of the Floodway on the vi l1age is minimal due to the low 
original value of these are尉， and the increasing occurrence of this "habitat". 

Abandoned agricultural land 

5.4.3 Loss of use of the abandoned agricultural land as a feeding ground by Pond 
herons, and as habitat for invertebrates, amphibians, reptiles and other avifauna is 
moderated by the abundance of this type of habitat (locally and clsewhere within 
the SAR), and by the r巴duced quality of this habitat abutting the YLH. 

St白reaωm!rψ日r，世i日Il habit甘tat

5.4.4 Due to the short lcngth affected for each stream (equal the width of the Floodway) 
the impacts to the polluted and mostly engineered streams are moderate. 

Lotus pOllds 

!lil 

{ i!( 

5.4.5 The ecological impacts of greatest significance arising from the implementation 
of this project are the loss of the lotus ponds (and surrounding pollarded Willow 
and fruit trees). 

Fishpollds 

5.4.6 The ecological habitat of the fishpond area is already low due to the Route 3 
works. Reinstatement of the fishponds would still provide a devalued habitat 
because of disturbance arising from the operation ofRoute 3. However, fishponds 
whether active or abandoned would be a better habitat than a concrete lined 
nullah. 
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5.4.7 Using this outline, the YLB Floodway has been evaluated in Table 5.12. 

Table 5.12 
Evaluating the Significance of the Project's Unmitigated Ecological Impact 

Critcria Vil/(lge Abam/ol/ed Sfream/ Lotus pOllds Fishpollds 
agriculture rlparUltl 

Impact 00 Littlc Habitat valuc Riparian Habitat valuc Habitat 
habitat ccological rcduccd to valuc rcduccd rcduced to quality has 

quality lmpact sterile to stcrilc stcrilc alrcady bcen 

concrcte concrC1C concrcte blightcd by 
Routc 3 
works 

Impact on No naturally On-si個 On-sitc On-sitc On-si個

SpCCICS occurnng rarc fccding fceding fccding fccding 
spccics 0 1" 且round 1055 ground 1055 ground 1055 ground 1055 

rcstrictcd for Pond for Pond for Grcat for Pond 

distribution hcron and hcron cgrct hcron 
Littlc Egrct Pond hcron. 

and Littlc 
Egrct 

Sizcl Narrow Narrow Narrow Narrow Narrow 

abundance sw,lthc swathc swathc swathc will swathc 

throu且h through through causc through 

alrcady alrcady alrcady fragmcntation alrcady 

blightcd arca blightcd and blightcd arca 。f rcmaining blightcd and 
frngmcntcd lotus pond fragmcntcd 

arca arca arca 

Duration of Long tcrm Long tcrm Long tcrm Long tcrm Long tcrm 

impact 

Reversibilitv Irrcvcrsiblc Irrcvcrsiblc Irrcvcrsiblc Irrcvcrsiblc Irrcvcrsiblc 
of impact 

Magnitude Low Mcdium Mcdium Mcdium to Lo \V 

。f overall high 
negative 
Impact 

L 一一
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5.4.8 Part of the area between the YLB Floodway and Pok Oi Interchange is due to be 
developed as a sewage pumping station. This wi11 result in the further loss of lotus 
ponds and fringing habitat. As a result of the YLB Floodway Project and the 
separate pumping station, between 66-75% ofthe entire lotus ponds habitat within 
the study area will be lost. 

Yuen LOllg SOllth Developmellt, Ellgilleering Works in Areas 13 & 14, YlIen LOllg 

5.4.9 Around 257 trees, 28ha of active agriculturalland, 23ha of abandoned agricultural 
land, and O.4ha of fishpond/lily pond wi11 be affected due to the infrastructural 
development ofYuen Long South (Areas \3 & 14). The ecological impact arising 
仕om the Yuen Long South Development has been assessed in the EIA completed 
in late 1997. 

Livestock Waste COlltrol Scheme, Water Pollutioll COlltrol Ordillance & Waste 

Disposal 0，.，川間 i 
5.4.10 Positive impacts should result from the rigorous enforcement of the L WCS , 

WPCO & WDO which should result in improved water quality throughout the 
Yuen Long watershed and stop refuse and industrial waste being dumped into the 
streams. These inputs combined, have a considerable silting and blockage causing 
effect in the downstream reaches of the drainage channels necessitating regular 
dredging. Control ofthese inputs would reduce much ofthe predicted maintenance 
costs of the YLB Floodway, and as a result creates the possibility of leaving the 
base of the channel natural and allowing progressive vegetation. 
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tlill-

5.5 Mitigation of Adverse or Unacceptable Impacts 

I lItrodllctioll 

5.5.1 [n recent years there has been growing public concem that man-made changes to 
river channels have reduced the extent and diversity of plant and wildlife habitats 
and the quality of the landscape. In the case of flood alleviationlprotection 
schemes this is of particular concem because of a potential conflict of interest. 
In most cases the most efficient hydraulic solution may not yield the optimum 
environmental solution. As a result, the use of relatively straight channels is bei月
discarded in favour of either singly or doubly meandering channels. The term 
‘doubly meandering' is used to describe a compound channel in which both the 
upper and lower channels meander, but frequently with different sinuosities. 
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5.5.2 The advantages 01' this type of compound channel are that 1110st flows are 
contained within the lower channel, while the design flood is contained within the 
total cross-section. During 1110st of the year、 therefore， the upper channel berl11 

provides a low-Iying river l11argin habitat6
• 

5.5.3 Trapezoidal, concrete lined box sections might well be the straightforward way of 
channelling water, but they hold little appeal for wildlife. River channels do not 
need to be dead straight and concrete lined to work7

• 

Aims 

5.5.4 According to the TM for EIA Process (Annex 16), the general policy for 
l11itigating il11pacts on il11portant habitats and wildlife, in orde'r of priority, are: 
avoidance; l11inimisation; and compensation. Wherever possible we have used 
巴ach of these basic precepts as guidance both at the overall Project scale and at 
the habitat-by-habitat scale. 

6 Lambert, M.F. & Sellin‘ R.H.J. (1996) Velocity distribution in a large scale model of a 
doubly meandering compound river channe l. Proc. Illstn. Civ. Ellgrs JVat.. Marit. & 
Ellergy. 118 Mar可 10-20

7 Russell, L. (1996) Channelling Effort. Ne ll' Civil Ellgilleer (2511196) pp 34 
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Avoidance 

5.5.5 In the first instance, as explained in Section 1, the preferred alignment abuts the 
YLH to the south of Castle Peak Road, and Route 3 to the north of Castle Peak 
Road. The alignment is situated in an area that will be subject to human 
disturbance in the forrn of traffic noise and reduced air quality - thus the 
aitemative alignment option through more isolated agricuituralland further south 
of the YLH (in closer proximity to Tai Lam Count可 Park) is avoided. 

5.5.6 Close liaison between the engineers and the environmental team at an early stage, 
resulted in the YLB Floodway alignment north of Route 3 (to its confluence with 
the KT River) being pulled in closer to the new highway (shown in Figure 5.2). 
This has two benefits: 

i. fragmentation of the active fishponds north of the floodway is avoided; and 
ii. the works are moved further away from the jilllg shui knoll biodiversity 

locus and back into the disturbed zone near Route 3 

5.5.7 On a habitat-by-habitat level we propose that the construction methods should as 
closely as possible reproduce the materials and environment that currently exist. 
As far as is practicabl巴， it has been a high priority to avoid creating a sterile 
concrete trapezoidal channel which would serve only to reinforce the fragmentary 
barrier unavoidably fö口ned by the YLH and Route 3 回

Minimisation 

5.5.8 The alignment utilises the ponds currentiy used as fill storage areas (and other 
disturbed ponds) for the Route 3 pr句ect. The works therefore, have been 
confined to an area already subjected to severe disturbance over a period of 
several seasonal cycles. Similarly, by aligning the Floodway contiguously with 
Route 3 (which will cause disturbance to the adjacent reinstated fishponds in the 
future), the YLBF P叫ect utilities an ecologically blighted area. 

5.5.9 Straightforward reinstatement of the fishponds within this blighted 訂閱 would

resuit in a loss ofhabitat value. The preliminary tree survey included in Appendix 
D, shows that up to 400 trees may be lost as a result of this Project. This number 
will be confirrned when the tree survey is finalized. The landscaping proposals 
shown in Appendix G include restoration of the tree numbers by replanting atop 
both revetments of the whole Project alignment and within the strip of land 
between the roadlfootpath edges and the site limit. By using selected tree species 
we intend to enhance the ecological value of the Project environs. 
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Compensation 

5.5.10 Mitigating the losses incurred as a result of 也e YLB Floodway offers the 
oppo的mityωecologica11y enhance 也.e Yuen Long flood basin, by extending 
ecological linkage where current1y,' little exists. Habitat creation in the forrn of 
planting with grasscrete is considered to provide a post-project net 
E且gineerin耳lecological benefit. Monocultured planting along the whole alignment 
will be avoided. 

5.5.11 The aim of the following mitigation is to: 

i. provide a "softer" engineering solution; 
ii. which leads to a more natural1andscape; 
iii. which, in turn, provides a riparian habitat that becomes more naturalistic as 

it matures. 

Mitigatioll Measures 

8 

Grasscrete 

The prefe叮ed channellining medium is grasscrete, which can be used on both the 
sides and the channel base for most of the alignment. Grasscrete has several 
benefits: it a110ws percolation of rainfall 曲。ugh to 世le groundwat仗; it enables 
growth of grasses, sedges and reeds through the open spaces; which, in turn 
pr叫des a habitat for invertebrates (包sects) and 區gher fauna such as birds. 

Streambanks and lev闊的 subjectedωerosion and scour by flowing water. The 
erosive power of flowing water increases wi也 velocity. Slope vegetation can help 
to reduce 出is type of erosion. Some controversy exists about the wisdom of 
allowing woody vegetation to grow on levees, p訂ticul位ly revetted sections. 
Objections th前 have been raise.d include loss of conveyanc巴金om incre!lsed 
roughness, dif旦culty of inspection and c1e也嗯， hindrance of flood a11eviation and 
alleged threats to struc個ral integrity as a result of root penetration and subsequent 
piping. In response to these objections Gray (1995) notes that in large rivers, 
additional roughness will have a negligible ef良心ton 血.e stage of也.e design flood. 
The affects of vegetation on 吐le s個.ctura1 integrity of sandy levees has been 
泊vestigated8• A North American study concluded 也at woody vegetation did not 
adversely affect the structural integrity. On the contrary, the presence of plant 
roots reinforced 也e soil and increased the shear strength of 吐le surface layers in 

Shie1曲， F.D. & Gray, D.H. (1993) EffectsofWoodyVegetationon 也e Structura1Integrity 
of Sandy Levees. Waler Reso!lrces Bulletin，Vol.詣， No.5, pp 917-3 1. 
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a measurable manner. In European practice, vegetation is often used as a means 
of stabilizing both streambanks and levee slopes9 (see Figure 5.3). A mixture of 
plants (including reeds, grasses, shrubs and herbs) can be use吐 in association 
with grasscrete and other standard engineering control measures to ret釘d

erosionlO
• Investigations into the influence of woody vegetation growing in a 

structural, rip-rap revetrnent showed that the 企equency of reve恤ent failure was 
actually lower in vegetated revetrnents comp紅ed with unvegetated sections11

• 

5.5.14 Table 5.13 summarizes a list of grasses and sedges which have a variety of 
benefits incl吋ing rhizomous root systems (which helps to prevent erosion), shade 
tolerance, a緬甸 for damp conditions and saline tolerance (which may be useful 
at the downstream end of the YLBF). The use of grasscrete in the YLBF has 
been adopted 企om drainage 1.34 km to 3.545 km. At this Preliminary Design 
Stage the incorporation of trees along the revetrnents have been restricted to the 
top due to common concems. However, during the detailed D臼ign Stage the 
benefits of incorporating more 甘ees into the channel embankment should be 
considered in more detail. 

9 Gray, D.H. (1995) Inf1uence ofVegetationo且也eS個.bility of Slopes. In: Barker, D.H. (ed) 
Vegetation and Slop目 - Stabilisati.帥" Protection and Ecology Institute of Civil Engineers, 
London, 5. 

ftli 

10 Keller, E.A. & Brookes, A. (1984) Considerations of Meanderiog in Channelization 
Projects: SelectedObservations and Judge血ents. Proceedings, Conferenceon Rivers, 1983, 
pp 384-97. 

11 Shields, F.D. (1991) Woody Vegetation and Riprap Stability along the Sacramento River 
b位le 84.5 to 119. Water R自ouces Bulletin, Vo1.27, No.3, pp 527-36 
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Table 5.13 

Preferred habitat and possible benefits of selected grasses and sedges 

Plant species Habitat and benefits 

Gramineae g控星星

A/puda mutica Woodland edge perennial; good fodder 
Eremoclzloa ciliaris Sandy rocky areas; good fodder 
Isclzaemum mgosum (Salisb.) var. segetum Damp places including stream banks; good fodder 
Saccharum spontaneum Vigorous coloniser of bare ground; extensive root 

system 
Arundine/la setosa Woodland edge perennial 

Cyrtococcum patens Woodland edge; good fodder 
Digitaria longif1ora Open land; good fodder 
Digitaria radicosa Open fields and shady places; good fodder 
Echinoclzloa crus-galli Swampy ground; good 自odder

正lymenacl1lle ampl，削coulis Marshy ground and ponds; useful fodder 
Jsachne g/obosa Woodland and damp ground 
Oplismenus compositus Shady areas under trees; excelIent fodder 
Ottochloa malabarica Woodland edge perennial; good fodder 
Panicum repens Rhizomous perenn凶; good fodder 
P由opalum conjugatum Creeping grass with long stolons 
Paspalum distichum Wet places, long creeping stolons, extensive rhizomes; 

good fodder 
Pa.司pa/um /ongifolium Marshy and dry ground 
Saccio!epis indica Drained laod; good fodder 
Setaria ila/ica Used as food for caged birds 
Leersia h軒andra Perennial of damp groundlstanding water 
Eragrostis atrovirens Open pastures; much sort after by birds 
Leptochloa chinensis Paddy fields; good fodder 
zo戶ia matrel/a Sand near the sea, well developed rhizomes 

。nodon dacty/on Perennial fonning dense sward, used to bind $oíl 
Phragmites commurlis Marshy ground; habitat for marsh birds 
Phragmites karka Marshy ground; habitat for marsh birds 
Phyllostachys nidu/aria Aggressive rhizome system; planted 10 stabilise slopes 
Cvoeraceae 紅包堅

Car，叫 cruciata Woodland edge perenni訓， stout rhizome 

。perus diJJormis Annual found in paddy fields or watersides 
。'perus malaccensis Lom. var.b間vifolium Perennial at riversides and damp swampy so i1s, long 

woody rhizome 
Cypenlspo廿'stachyos Perennial of seashores or s缸ldy soils 
Cyperus radiatus (C. imhricatus Retz) Perennial of pad吐y fields or damp areas 
Cyperus rotundus Perennial of hi1lsides and near water, creeping 

rhizomes 
E/eocharis acicu/aris Paddy fields, ponds and wet soil 
Fuirena umbe/lata Woods, and damp and swampy ground 
時'llinga monocephala Perennial of grassland, well developed 自由ome
Scirpus erectus Swampy land or near paddy fields 

Source: Griffiths, D.A. (1983) Grasses & Sedges of Hong Kong. Urban Council - Hong Kong 

April 1998 [report~啪434.5J 5-28 BINNIE 



Agree1lle1lt No. CE 79/96 
Yue1t LOllg Bypass Floodway Feasibility Study 

。136ÆIAl1/Issue 2 
Fillal E1A Stu砂 R有port

Marshcrete 

5.5.15 In two areas (the fishpond south of the Route 3 box cu1vert, and the fishponds 
north of Route 3 - see Figures 5.4 and 5.5) we propose that "m訂shcrete"

(inundated grasscrete) is used to provide a off-1ine wet1and 的a.

5.5.16 The marshcrete will be watered main1y by recircu1ation of a proportion of the 
pumped flows 企om the 10w flow pumping station, and a1so 企om 10ca1 run-off. 
These nutrient-rich 10w flows will be used to fertilize 也e aquatic marsh p1ants in 
the wetland areas. 

Ti 

5.5.17 A range of freshwater p1ants (inc1uding grasses, reeds, sed皂白 and some small 
herbs) 的 widespread in 加 SAR which are: native species; pollution and sa1ine 
to1erant; spread via rhiiomes (and hence can be trimmed without 組y de仕irnent

to the p1ant); non-invasive; usually fairly short; and' can assist in the c1ean up of 
enriched waters. The off-line marshcrete areas will rare1y be required for 
hydraulic conveyance of flood flows and thus the growth will not obstruct the 
flow. It is therefore envisaged that the marshcrete areas will require minimum 
maintenance and shou1d be allowed to rnature. 

5.5.18 Species chosen to protect the rnarshcrete areas will have to be ab1e to withstand 
submergence to different degrees depending on their position with respect to the 
water 1eve1σigure 5.6)12. The seasonally flooded off-1ine areas can be protected 
with fast growing reeds sedges and grass which will add to the strength of the 
bank through reinforcement of the soi1 by the roots. The p1ants rnust be p1anted 
c10se enough to this part of the bank for the roots to extend into this zone and the 
reinforcernent to be effective. A range of suitab1e p1ants is given in tab1e 5.14 and 
sarnp1e species shown on P1ate 5.5. 

i!! 

i!! 

12 Morgan, R.P.C. & Rickson, R.J. (1995) Water Erosion Control. In: Morgan, R.P.C. & 
Rickson, R.J. (eds.) Slope Stabilizatioll olld Erosion Control: A Bioengineering Approach 
E&FN Spon, London 
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Table 5.14 
Aquatic Flora Beneficial to Fauna 

Plant Species Ecological and other Benefits 

Acorus gγamineus *# Rhizomous, so binds substrate; eaten by herbivores 

Alocasia odOl四***# Tuberous root stock - thrives next to eutrophic 
streams 

Alopecurus aequalis **# Soil binder, confers stabil句 on wet muddy ground 

Bacopa monniera *# Survives prolonged inundation; eaten by ducks 

Callitriche s的gnalis **# Water birds feed on stems; enriches oxygen to 

Carl缸中P﹒*# water 

Chara spp. + Rhizomous; marsh birds eat nutlets 

Colocasia esculenta *# Fish spawning ground; eaten by water birds 

。perus spp. *# Rhizomous 

Eleocharis spp. *# Rlùzomous; food for aquatic birdi 

Equisemm debile *# Rlùzomous; food for aquatic birds 

Eriocaulon spp. *# Food for birds and herbivorous animals 

Fimbr臼tylis spp. # Leaves eaten by ducks 

Fuirena umbellata # Nutlets eaten by water birds 

Juncus spp. # Nutlets eaten by birds 
Rhizomous; seeds eaten by birds, shoo祖 by

Leersia hexandra # herbivores, submerged parts shelter fish spawning 

Nasturtium ojJìcinale # Ducks eat young succulent parts 

Nelumbo nucifera *# Food for ducks and small aquatic animals 

A伊mphaeα 中P﹒*# Rhizomous; shelters amphibians and fish 

Panicum repens # Rhizomous 

Papsalum distichum # 
Phragmites communis # 
Polygonum hydrop自oer # Feeding ground for marsh bir.也

Ranunculus scleratus # *, ** Food for aquatic birds and herbivores 
F ood for aquatic birds and herbivores; also feeding 

Rhynchospora spp. # ground for fish 

Rum自 maritimus # Nutlets eaten by birds 

Sagittaria sagittifolia # Nutlets eaten by wild fowl 

Salvinia itatans * Rhizomous; eaten by herbivores 

Scirpus erectus #* Eaten by ducks 

Vallisneria spiralis # Rlùzomous; nesting for birds; food for herbívores 

Food and shelter for fish and aquatic anirnals 

i!; 

*** Fast flowing water 
Slow flowing water 
Stagnant water 
Deep water 
Shallow water/water rnargins 

** 

* 
T 

# 
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^ The pollut吋 Sham Chung stream 

VS甘切m N-23, recently dr吋E吋 in Dec '97. 

、F
.1、

巴
‘

白
咒1

/

~-.r 、丸

^ Shung Ching San Tsuen village habitat, featuring exotic tr四!S.
V ShaJlow pond at Ch.l + 150 (note Little Egret flying 企.ompond).

V Iρtus ponds at Yeung uk Tsuen. 

^ Abandoned agriculturaJ land betw∞n Shung Ching San TsueI 

and Tai Kei Leng 

Plate 5.4 Habitats along tbe F1ωdway Bypass alignment 

V Chinese Pond Herons roosting at theβ07g shui knoll. 
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5.5.19 In the wetland 訂閱 between the outer revetment of the YLB Floodway meander 
and Route 3 embankment (Figures 5.4 and 5.5), the swathe closest to Route 3 

should be planted with riparian trees tolerant of seasonal flooding. This will 
provide a noise buffer between the wetland and the highw旬，

Tree Planting 

5.5.20 A list ofHong Kong plants has been identified which are attractive to birds13 and 
other fauna, these are listed in Table 5.15. It is a recommendation of this report 
that floral species are selected from this list for planting atop the grasscrete banks 
of the YLB Floodway 組d along the Route 3 bund. Kadoorie Farm and Botanic 
Gardens will have a commercial production facility for native and endangered 
plant species propagation for habitat replacement. The landscape contractors 
should utilize this or similar facilities to source seedlings 

5.5.21 According to the CES repo前 (1995) ， all the heron nests in 由E 凹的lem 訂閱。f

Route 3 (in the 訂閱紅ound north Au Tau) were constructed in stands ofbamboo 
Several bamboo species are recommended for revegetation of drainage charmels 
and pond edges, including: Bambusa chungii, Bambusa s肌肉pznos且， Bambusa 
texilis and Dendrocalamus latiflorus. Other riparian tree species recommended are 
Cleistocalyx opercula旬，砂'zigium jambos, Ster，ωlia lanceolata and Sap叫m
sebiferum. 

13 Corle址， R.T. (1993) Planls attractive 10 frugivorous birds in Hong Kong. HK Nat. Hist 
SOC. , 19: 115-116 
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Table 5.15 
Flora beneficial to fauna 

Plant Species 

Tre c:s Sma l1 trees 
Bischofia trifoliala* Bride1ia tomenlosa.. 

Camellia hongkongensis+ Homa /ium cochinchinensis+ 
Celtis sinensis.. Litlzocarpus corneus+ 
Cinnamomum camphora.. MaJlollls paniculata.. 
Cleistocaiyx opercu/mn+ Rhus c!ûnensis" 
Diospyros morrisinno.. Shrubs 
Evodia meliaφIia* Litsea rOlllndlfolia.. 

Ficus microcarpa+ Rhaphiolepis indica"" 
Ficus superb呵.. Rhodomyrtus tomentoso.. 
G/yptostrobus pensilis+ 8amboo 
11自 rotund，呵， Bambusa chungii++ 
Litchi chinensis+" Bamhusa sinospinosa ++ 
Macnranga tanarius.. Bambusa (間的++

Mac!J iflls brevif1ora.. Dendrocalamus latifloros++ 
Salix babylonica+ 
Sapium d i.scolor.. 
Sapium seb!卉rum..

Schefflera oClophylla--
Sterclllia !anceo!ata+ 
S戶igìum jambos+. 

* Attractive to frugivorous bir血， (Th rower, S.L. 1988. HOllg KOllg Trees • Omnibus 均lume. Urban 

Counci l.) 
Riparian plant, (Thrower, S.L. 1988. Hong Kong Trees - Omnibus Volume. Urban Counci l.) 
Attrachve to 世ugivorous bir血， (Corle仗， R.T. 1993) 

Ardeid nesti可 bamboos ， (CES. 1995) 

+ 
司，.

++ 
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DistributiolZ o[ Mitigatio lZ Measures 

5.5 .22 The distribution of the mitigation measures within the Site habitats is surnmarised 

in Table 5.16. 

Table 5.16 
Features of mitigation measures replacing Original Habitats 

尸
h
f
i
n
-
u

Original Tree planting along reve位nent Grasscrete Marshcrete 
Habitat 

Village J X X 

Abandoned J J X 
agriculture base & sides 

Lotus ponds J J ,(1 

base & sides base 

Streamlriparian J X X 

Fishponds J J J 

sides base 

Value Medium Medium Medium to 
High 

Value overall* Medium to High 

司， due to linkage within the pr句ect and to adjacent habitat 
mitigation to be implemented 
00 mìtigation to be implemented 
The mitigation for loss of original pond habitat i5 included in the proposed offline engineered 
wetland areas. In other words , the offline engineered wetland areas provide efTective m而且ahon
for the adjacent fish ponds lost to the pr句ect as well as mitigation for the 1055 of lotus ponds 
south of Castle Peak Road 

J 
X 
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5.5.23 The impacts of the mitigated Project are summarized in Table 5.17 

Table 5.17 
Evaluating the Significance of the Mitigated Ecological Impact 

Criteria 的lIage Abandoned Streaml Lotus ponds' Fishponds 
agriculture rlpartan 

Impact 00 Some linkage Tree corrìdor Larger and Grasscrete base Reinstated area 
habitat possible via (of varied native longer riparian and sides wi l1 be marshcrete 
quality planted tree- species) atop habitat created. adjacent to rather than 

top canopy revetment and which will 10tu5 ponds in monocultured 
grasscre te base provide linkage conbination fishponds, this wi l1 
and sides of between the with off-line result in greater 
channel wi ll eXlstmg streams rnarshcrete species diversity 
improve habitat wetland (north 
and linkage of CPR) will 

have a similar 
function to 
lotus pond 
habitat 

Impact 00 Improved Greater diversity Greater diversity Equal or better Equal or better 
specles corridor for due to increase due to increase than current than current 

migration of in food supply in food supply speCles species diversity 
fauna Vi3 Nesting possible Nesting possible diversity due to due to greater 
tree-top m trees m trees greater linkage linkage and lack of 
canopy and lack of pesticides and 

pesticides and other human 
other hurnan disturbance 
disturhance 

Size/ Part of the Tota\ grasscrete Part of the Grasscrete and 3.0ha of 
abundance 3.8km long area to be 3.8km long tree. marshcrete to marshcrete to be 

tree-top created 6.5ha in top canopy and be created in created in addition 
canopy and addition to tree grasscrete/ addition to tree to tτee planting 
grasscrete/ planting marshcrete planting 
marshcrete habitat 
habitat 

Duration of Permanent Permanent Permanent Pennanent Permanent 
impact 

Reversibility Subject to Subject t。 Subject to Subject to Subject to healthy 
。f impact healthy heaithy growth heaithy growth healthy growth growth of 

growth of of vegetation 。f vegetation of vegetation vegetation and 
vegetatiOn and fauna and fauna and fauna fauna colonisation 
and fauna co\onisat ion colonisatìon colonisation 
colonisation 

Magnitude Low to Low to medium Low to medium Low to Medium to high 
。f overall medium medium 
positive 
impact 
compared to 
existing 
situation 
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The mitigation for loss of original pond habitat is inc\uded in the proposed offiine engineered 
wetland areas. In other words, the offiine engineered wetland areas provide effective mitigation 
for the adjacent fish ponds lost to the project as we l1 as mitigation for the loss of lotus ponds 
south of Castle Peak Road 
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Mitigation Measllres 

5.5.24 The ecological mitigation measures proposed for this project inc1ude the following: 
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(i) use of grasscrete for lining the sides and base of the floodway (dry 
grasscrete) exc1uding the dry weather flow charmel and a 5 m wide 
maintenance track along the charmel base; 

(ii) creation of marshland type habitat off-line 也rough the use of submerged 
grasscrete (m訂shcrete) with p lanti月 of marsh tolerant grasses and other 
low to medium height vegetation; and 

(iii) soft landscaping along the banks of the charmel to encourage diversity of 
fauna and flora. 

5.5.25 TDD will be responsible , for the funding and implementation ofthe detailed design 
組d cons仕uction of the YLBF, including all ecological measures and landscaping 
works. Following completion of the YLBF the main charmel section, inc1uding 
the grasscrete proposed on the side slope and base of the charmel, will be handed 
over to DSD for management and maintenance. The off-line wetland areas will 
be managed and maintained by a separate body. Landscaping elements within the 
roadside verge and 缸neruty 訂閱 will be managed and maintained by RSDlHyD 
as detailed in Works Branch Technical Circul缸 No. 18/94. It is anticipated the 
standard one year maintenance period after cons仕uction completion will be the 
responsibility of the con仕actor.

n
U
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L
r
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5.5.26 At this time the appropriate organisation taking up the long term maintenance 
responsibility of the off-line wetland areas can not be confirmed , Under the 
Wetland Compensation Study (WCS) which will be commissioned by AFD, the 
existing mechanism and authorities responsible for the management and 
maintenance of such wetlands will be reviewed. The study is expected to 
recommend an appropriate arrangement to maintain established wetlands in its 
fmal report currently schedule to be completed by the year 2000, 5 ye訂s ahead 
of the current anticipated expiration of the maintenance period of the YLBF when 
the established wetland will have to be handed over for maintenance. A1though 
it is expected that the management and maintenance responsibilities will be 
identified by the WCS and will be in place well before the YLBF pr句的t will be 
completed, TDD will, if necessary, provide a short-term arrangement through the 
project vote to extend the establishment period until the maintenance authority is 
confmned. It is unlikely that such an arrangement will be necess缸y， but the 
situation wiI1 be reviewed in the ye訂 2000 when the application of funding for 
the construction of the YLBF is prepared 
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5.5.27 Maintenance work for the grasscrete within the main channel section by DSD will 
involve grass cutting and sediment removal. Very little if any maintenance will be 
required for the off-line wetland areas, which at most would involve periodic 
sediment removal and occasional grass cutting. It is envisaged that this 訂閱

should be left to mature and should be inspected aDnually by an ecologist to 
monitor the ecological progress of the areas and identify any maintenance 
required. RSD will be responsible for the maintenance of all soft landscaping 
works at the top of the channels. 

5.6 Residual Impacts 

5.6.1 During the construction stage there will be a tempor訂y loss of habitat and feeding 
ground for birds, however, the mitigation proposals outlined in Table 5.18 will 
reprovide these types of habitats 組d feeding grounds. 

5.6.2 Providing the prescribed mitigation is implemented and monitored, habitat creation 
in the form of combined 仕的 planting with grasscrete and marshcrete is considered 
to provide a post-project net engineeringlecological benefit along the banks of the 
YLB Floodway alignment. Following the reinstatement of this Project's affected 
ponds to the north of the alignme帥，也e fishpond habitat is likely to continue to 
be an increasingly richer niche away from the new Route 3 and towards the knoll 
(ifthat contextuallandscape remains the same). Water quality should progressively 
improve as a result of the enforcement of existing legislation, and due to the 
fi \tering effects of aquatic planting along the channel edges. The residual impacts 
are quantified and valued in Table 5.18 
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Table 5.18 

The Predicted Residual Value 

of the Project's Mitigation Measures 

Habitat Area (ha) Value 
unless stated 

ExistinR (affected) 

Vi11age 3.0 Low 
Abandoned agriculture 4.0 Low-medium 

StreamJriparian 0.1 Low 
Lotus ponds l.0 Medi山n

Route 3 disturbed fishponds 9.0 I Low-Medium 
(Trees across a11 habitats) (400 甘'ees)

Replacement 

Grasscrete 6.8 品ledium

"Re-circulatedll Marshcrete 3.0 Medium-high 
Trees 2500 trees Medium 

lncludes area to be used for offiine marshcrete 

5.6.3 Of the existing habitats, village and stream/riparian 訂e of a low ecological value 

and thus do not require any mitigation. The fishponds w i1l be re-watered at the 

end of 1998 which (regardless of whether they are actively farmed) will increase 

the ecological value of this habitat over a period of time. Consequent1y, the 

ecological value has been raised 企om "low" to "low-medium", giving it a value 

equal to that of abandoned agricultural1and. The lotus ponds although smal1 in 

訂閱，缸e of medium ecological value. The total habitat 紅ea requiring mitigation 

is 14 ha. 

--i 
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5.6.4 The proposed mitigation measures include grasscrete (which if mixed grasses and 
sedges 訂e used, wiJl be of medium value, ie greater than that of abandoned 
agricultural land because of the improved linkage) , and marshcrete (which will 
exceed the value of the fish pond habitat because of greater diversi紗， and the 
increase in habitat size). The planting of 2 ， 500 甘ees will be in part mitigation for 
the loss of 400 甘ees as a result of the Project, and part landscaping enhancement. 
The tree planting will also provide linkage between the various habitats both 
created as p紅t of the Project and existing outside the Projec t. The grasscrete and 
marshcrete total habitat area resulting 企om this Project will be 9.8ha of medium 
and medium-high value ecological habitat. This constrasts with the loss (resuiting 
from the Project) of 14 ha of largely low-medium value habitat. Whilst it would 
appe訂 that there is an overall loss of 4.2 ha of low-medium value habitat, we 
consider that the increased value of the created habitat (in co月 unction with the 
landscaping tre臼 and improved ecologicallinkage), at least balanceslcompensates 
for the value of the Site 's original habitats. Thus with the implementation of the 
proposed mitigation measures we consider that the residual impact of the project 
is negligible 

5.6.5 In conclusion, we believe that the mitigated pr句ect presented in this repo肘， as far 
的 is practicable, satisfies the ecological requirements of the Brief. The mitigation 
measures including re-alignme肘， grasscreting, marshcreting and 甘ee planting wiJl 
not only result in negligible ecological impacts but will also lead to a general 
habitat enhancement along the whole 3.8 km corridor 

nHUnHUnHUnHUnHU 
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6. W ASTE IMP ACT 

6.1 Introduction 

6.1.1 This section examines the timing, quality and quantity of potential sources of 
wastes arising 企om the construction and operational phases of the project. 1n 
order to minimise waste production, the potential for reuse and recycling has been 
considered. 

The metho吐ology follows the criteria set out in Annex 7 and 15, of the Technical 

Memorandum on the Environmental Impact Assessment Process. 

6. 1.2 This section of theEIA Study has 

(i) identified the sources, volumes, quality and timing of wastes arising 企om
the construction activities; 

(ii) recommended a cons仕uction waste management strategy and co帥。l

measures/routings (including final disposal sites) in accordance with 也E

current legislative and administrative requirements for the disposal of 
construction waste, including consideration of waste reduction, reuse and 
recycling, for inclusion into co~甘act documents; 組d

(iii) assessed the disposal of inert materials and wastes 

6.2 Construction Waste 

6.2.1 Careful calculation of waste quantities, and the speed of their generation has 
allowed the forrnulation of plans for their efficient removal and disposal, with the 
aims of minimal disruption to traffic f10w and maximum environmental protection. 

6.2.2 Waste generation aris凶g 企om construction activities will include 

VLrLII 

(i) Sìte clearance materials: This will mainly involve concrete rubble and other 
materials 企om demolished buildings and other structures, concrete and 
asphalt 企om surfaces, grass and arboraceous material and refuse; 

4 
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(ii) Excavated material: This includes inert material removed 企om the ground 
and sub-surface. Variable quantities of excavated material will be produced 
along the Bypass floodway during the excavation of the channel; 

(iii) Concrete waste: There will inevitably be a small excess of concrete and 
other damaged, used and surplus construction materials arising 企om the 
various construction activities undertaken throughout the project; 

(iv) Slurries: These include bentonite slurries or similar grouts and surplus 
excavated materials with a high c1ay/water content; and 

(v) General works waste: This includes wooden material waste, construction 
material packaging, chemical waste, aqueous waste, domestic/municipal 
waste and sewage from the establishment of site offices, works compounds 
and canteens, and day to day activities 

6.2.3 The government's construction and demolition waste management hierarchy is the 
same as for other wastes, i.e. in order of desirability: avoidance; rninimisation; 
recyc1ing; trea位ne肘 and safe disposal of construction materials. During the 
detailed design stage, the engineers and environmental assessors should work 
closely together with a view to reducing the volumes of materials requiring 
removal and final disposal. The various types of waste arising 企om the project 
缸e described below and the favoured disposal option (according to the 
goverrunent's strategy) outlined for each waste material. Responsibilities for 
disposal and, where possible, recycling，缸e discussed 

6.2 .4 The legislation and guidelines relating to these issues 訂e presente社 in Appendix C 

6.2.5 The construction waste impact assessment has been undertaken with reference to 
the Waste Disposal Ordinance Cap 354 and the subsequent Waste Disposal Plan. 

Site Clearance 

6.2.6 Vegetation, demolition waste, building materials (including concrete, corrugated 
iron and wood) and a small proportion of the available topsoil will arise duri月
the site 'clearance works: approximately 270,OOOm2 of land will need to be c1eared. 
Al l construction waste should be sorted on site into inert and non-inert materials. 
Non-inert materials such as wood, and materials such as glass and plastics should 
be disposed of at landfill. Inert materials such as soil, sand, concrete, rubble, etc. 
should be kept sep訂ate and disposed of at public filling 訂eas which 訂e operated 

by CED 
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6.2.7 Construction waste with only a small amount ofinert material (not more th組 20%

by volurne) will be allowed for disposal at landfill. In the case of reinforced 
concrete, steel rods should be sep紅ated 企om concrete rubble by mechanical 
means, and disposed of separately. Steel or other metals should be retrieved from 
the existing structures either before or after demolition. They should be recycled. 

6 .2.8 Attention shall be paid to WBTC 6192, Fill Management which states that it is the 

responsibility of controllers of Government and quasi-Gove口unent proj ects, and 
of Government Departrnents processing plans for m句or private developments 
which generate fill material, to keep the Secretary of the FMC fully informed of 
組ticipated volurnes of excess fill. The identification of final disposal sites for 
spoil created by the construction work should be considered during the detailed 
design stage of the p叫ect. The disposal requirements of construction and 
demolition waste at various landfills 訂e listed below in Tables 6.2 <1且d 6.3 . 

Table 6.1 
Construction and Demolition (C&D) Waste with small amount of 

inert material not exceeding 20% by volume 

Deposit Site Opening Hours 

SENT Landfill 0800-2300 
Wan PO Road, Tseung Kwan 0 (including Sunday and public holidays) 
Enquiry - 2706 8888 

NENT Landfill 0800-1800 
Wo Keng Shan Road, Ta Kwu Ling (including Sunday and public holidays) 
Enquiry - 2674 6505 

WENT Landfill 0800-1800 
Lung Kwu Tan Road, Tuen Mun (including Sunday and public holidays) 
Enquiry - 2477 4382 

Table 6.2 

Mixed C&D Waste with inert material not exceeding 20% by volume 

Hlu--LIli 

Deposit Site Opening Hours 

SENT Landfill 0800-2300 
Wan PO Road, Tseung Kwan 0 (including Sunday and puhlic holidays) 
Enquiry - 2706 8888 
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6.2.9 ‘Inert materials' (public fill) refers to material such as soil, sand, rock, rubble, 
concrete, brick, cement mortar etc 

6.2.10 Any vehicle leaving the site carrying C&D waste or public fill , should have their 
load covered. They should be routed, so fi缸 as is practically possible, to avoid 
sensitive receivers in the 訂閱

6.2.11 The potential for contaminated land along the alignment is considered slight. This 
j udgement is based on field assessments and desk surveys of the proposed channel 
alignment. During the detailed design stage, a core sampling prograrnme will be 
undertaken to ascertain the nature of the substratum. . In the unlikely event of 
contaminated land being encountered, it will be subject to the criteria specified in 
ProPECC Paper (PN3/94) Contaminated Land Assessment and Remediation 

Topsoil 

6.2.12 During site clearance works, large amounts of potentially desirable topsoil will be 
exposed. Much ofthe Shap Pat Heung 訂閱 (through which the Bypass Floodway 
passes) is fertile agricultural land. The topsoil is thus expected to be of good 
agricultural and landscaping value 

6.2.13 It is recommended that the topsoil underlying the proposed ch缸mel alignment be 
stripped off and put to use in agriculture, horticulture, nurseries and landscaping 
works. Such provisions should be written into contract documents, subject to 
AFD approval 

6.2.14 The topsoil should be stockpiled in a designated 訂閱 within the works site, to be 
used as required. The stockpile should be less than 2 m in height, formed to a 
safe angle of repose, and hydroseeded or covered with tarpaulin to prevent erosion 
during the rainy season, and to minimise dust generation. 

Excavated Material 

6.2 .1 5 The majority of material excavated during open cut works, and channel formation 
works is expected to consist of soil material, and also road and footpath making 
materials (such as concrete, cement, t紅 and other macadam based materials) which 
are inert 

6.2.16 Preliminary investigations suggest that the total volume of excavated material will 
be approximately 420,000 m'. This material should be stoc坤iled (Iess than 2 m 
in height and formed to a safe angle of repose) for use elsewhere in the Project 
缸ea . Spoil initially designated as unsuitable for re-use in the Works by vir仙e of 
excess moisture should be stockpiled, drained and dried 0肘， or mixed with overly 
也y materials and re-used in the Works as suitable fill. 
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6.2.17 lnitial indications 訂e that 102,000 m3 of the spoil excavated 企om the ch缸mel
alignment south of the Route 3 project, will be required for landscaping and filling 
works on the Bypass Floodway. Therefore, a surplus of excavated material in the 
region of 318,000 m3 will need to be removed 企om the site. The detailed 
engineering study should seek to identify a suitable receiver site. The quantity of 
fill that will be generated is marginally less than that nonnally considered by the 
Fill Management Committee (FMC). However, the FMC will be consulted to 
identify potential receiver sites. 

6.2.18 The prefe汀ed disposal option for such a sizeable quantity of fill material would 
be to concurrent projects in the 訂ea， such as Yuen Long South Development or 
the Lau Fau Shan Development. However, any su中lus excavated material can be 
disposed of at a public filling area, so long as it complies with the public filling 
licence requirements 

Concrete Waste 

6.2 .1 9 Concrete is the main construction material likely to be used in the installation of 
the 3.8 km long flood channel and all other associated works. Of the volume of 
concrete supplied, it is assumed that approximately 3-5% of the concrete used will 
be lost to waste. The estimated total volume of concrete to be used on the Bypass 
Floodway cons仕uction is 47,000m3

• Dry concrete waste will be sorted out 企om
the other wastes and recyc1ed for reuse or sorted for disposal at a public filling 
訂ea e.g. Pak Shek Kok. 

General Works Waste 

Wooden Materials 

6.2.20 Different kinds of wooden materials are essential to the construction project, such 
as wooden boards for fonnwork, erection of site boundaries, as well as bamboo 
for any scaffolding. Wooden materials 訂巴 important and valuable resources 
Options for the reuse and recyc1ing of discarded wooden waste are discussed 
below 

Formwork 

、

I
L
I
L
-
-

6.2.21 Wood is generally used as fonnwork for concrete structures, although reusable 
steel shutters 訂e an altemative. In order to estimate the waste volume of wooden 
boards and shutter ply, which may be required if steel shutters 紅e not used, the 
following assumptions have been made 
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(ii) it is assumed that the wooden bo缸ds can be reused five times, therefore the 
wastage rate of the wooden boards is assumed to be 20% 

6.2.22 All wooden materials used on site should be kept sep訂ate 企om other wastes. 
Wooden bo訂ds can be reused on site although the reusability and quantity of final 
waste depends on the shape and quality of the bo訂ds . Timber which c位mot be 
reused should be sorted and stored separately from all inert waste before being 
disposed of to landfill. A number of private contractors will collect used 
formwork materials for local reuse or export to China 

6.2.23 Reusable steel shutters can be used as a preferred altemative. 

Site fencing 

6.2.24 Site fencing wil\ be necess訂Y to sep訂ate the construction works 企om the public 
and to reduce construction nuisanc巴， such as nois皂， to nearby sensitive receivers. 
Two types of site fencing will be employed on the works area. These 缸e:

i) Full hoarding, and 

ii) Open Safety fencing 

Full hoarding will be used for works at the Castle Peak Road crossing, the 
pumping station and around culvert sites. Elsewhere, open safety fencing will be 
used extensively in delineating the works and keeping the general public at bay, 
away from danger. 

6.2.25 In the few areas where hoarding is relevant, the possibility of using metal fencing 
or building panels to provide site fencing should be considered. Concrete building 
panels with a lightweight core could be used. The material provides good sound 
and thermal insulation, as well as being both waterproof and fire resistant. These 
panels 缸e easily recyc\ed and reduce wastage of timber. However, wooden panels 
are more likely be used and the following data can be utilised in ca\culating waste 

6.2.26 It is assumed that the wooden hoarding used wil\ be 0.02 m thick with a height 
of 2 m. The volume of waste generated 企om this source is often assumed to be 
20% of the total volume. 
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6.2.27 This type of wooden board is valuable for reuse on 0也er construction sites and 
should not therefore be disposed of to landfill. On completion of the construction 
phase, the boards should be sorted and grouped then distributed to other 
construction sites. The open safety fencing will have to be collected by the 
contractor, prior to disposal at a landfill site , 

6.2.28 Under Section 43 of 也e Air Pol/ution Control Ordinance (Cap , 311), Open 
Burning Regulation ρ995) ， it is an offence under law to openly bum 個y waste 
emanatJ月丘。m， or located at, a construction site. 

Chemical Waste 

6.2.29 Where the construction processes produce chemical waste, the Contractor must 
register with EPD as a Chemical Waste Producer. Wastes classified as chemical 
wastes are listed in the Waste Disposal (Chemical Waste) (General) Regulation 
These wastes are subject to stringent disposal routes. EPD requires information on 
the p訂ticulars of the waste generation processes including the types of waste 
produced, their locati凹， quantities and generation rates. A nominated contact 
person must be provided 

6.2 .30 The major chemical waste types arising from 也e cons甘uction sites are likely to 
be oils, lubricants, paints and solvents. Oil waste may be in the form of raw waste, 
。r as sundJ1es suchωspent oil filters , or materials used to absorb oil leaks 
Storage and disposal of these wastes 缸e discussed below. 

6.2 , 31 Hard standing surfaces draining via oil interceptors shall be provided in plant 
yards and works 訂閱 compounds. Interceptors will be regularly emptied to prevent 
release of oils and grease into the surface water drainage system after accidental 
spillages , The interceptor should have a bypass to prevent f1ushing during periods 
of heavy rain. Oil and fuel bunkers should be bunded to prevent discharge due to 
accidental spillages or breaches of ta叫(s ， Waste collected 企om any grease 甘aps

should be collected and disposed of by a licensed con甘actor.

6.2.32 Any construction plant which is likely to leak oil, should have absorbent inert 
material eg. sand, placed beneath it. This material should be replaced on a regular 
basis and the contarninated material should be stored in a designated, secure place. 
Such relatively inert material is suitable for landfill disposal and can be disposed 
of via the normal waste stream. 

HUILt 
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6.2 .33 Lubricants and waste oils are likely to be generated during the maintenance of 
vehicles and mechanical equipment. Used lubricants will be collected and stored 
in individual containers which 訂e fully labelled. The containers should be stored 
in a designated secure place. If possible such waste should be sent to oil recycling 
companies; there are also comp缸ties which collect empty oil drurns for reuse or 
refill. 

6.2.34 Oil and lubricant wastes are classified as chemical wastes, and if not recycled, 
should be treated at the Chemical Waste Treatment Centre, Tsing Yi, or other sites 
licensed for the disposal of waste oi l. A trip ticket system operates to con仕01 the 
movement of such chemical waste and tickets have to be produced upon the 
request of EPD 

6.2.35 Some paints and solvents are classified as chemical waste and, ifused on site, will 
be subject to the stringent requirements of the Waste Disposal (Chemical Waste) 

(Ge /l era l) Regulation. Empty paint cans should be recycled or collected as waste. 
A且y 釘y paint waste should be swept up and collected in containers for disposal 

6.2.36 No lubricants, oils, solvents or paint products should be allowed to discharge into 
water courses, either by direct discharge, or as contaminants carried in surface 
water runoff from the construction site. Measures should be taken to prevent such 
occurrences 

Aqlleolls Wastes 
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6.2.37 Requirements designed to protect against surface runoff include the use of 
sediment traps, settlement ponds, special drainage channels and bunding. 
Discharges 企om concrete batching must be se位led and possibly 甘eated to restore 
a balanced pH. Oil interceptors must have a bypass. Landtake under stoc坤iles or 
open working areas must be minimised wherever practicable such as the road 
upgrading works. Stockpiles 紅e to be fenced and bunded and treated to reduce 
erosion and sediment release. The water must be collected and settled. Solids 
accumulated in the sand 甘a戶， settlement t缸lks ， m位Ùloles， and streambeds must 
be cleared out regularly and disposed of correctly 

6.2.38 All discharged waters, including sewage and site runo缸: should comply with the 
appropriate standards in the TM on EjJluents Discharged into Drainage and 

Sewerage 鈔'stems， lnland and Coastal Waters , prior to discharge. Advice on the 
handling and disposal of construction site discharges, including site runoff and 
contaminated wastewaters , is provided in the ProPECC Paper (PN1I9旬，

Constructio /l Site Drai/l age. 
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6.2.39 Any f10ating refuse, emanating 企om the works, should be collected using refuse 
booms and disposed of appropriately. 

6.2 .40 AlI vehicles leaving the Site will pass through a wheelwash at the accessJexit. If, 
at any tIme，如rther en甘y/exit points are created, they will be provided with 
similar facilities. The wheelwash requires regular cleaning to remove sediment, 
and may also produce a large volume of wastewater. To prevent excess 
sedimentation, and possible contamination of local streams and water courses, 
these wastewaters should be directed into settlement ponds as far as practicable. 
The wastewater can then be reused on Site. The maintenance of the wheelwash 
will be the responsibility of the Contractor undertaking the site formation works 

Sewage 

6.2.41 Sewage is characterised by high BOD and suspended soli缸，如d is enriched with 
nutrients and high bacteriological counts. Domestic sewage generated 企om the 
site toilets, washing facilities and any temporary canteen pro叮ded for cons仕uctlOn
workers will need to be collected sep訂ately and disposed of or appropriately 
treated to comply with Government requirements. Chemical toilets should be used 
if direct connection to public sewer is not possible. 

Municipal Waste 

6.2.42 Solid and liquid wastes will be generated by the construction workers during the 
clearance/construction period. The total number of site staff is estimated to be 
between 60 to 110 persons. If the quantity of municipal waste generated is 
assumed to be 1.29 kg/employee/day' , then the total generated waste requiring 
disposal is approximately 77 to 142 kg per day. 

6.2 .43 The Contractor will be required to set up a tempor缸y refuse collection station 
Municipal waste will be collected regularly in black refuse bags and delivered to, 
如d disposed of 前， an approved landfill as required by the Regional Services 
Departrnent (RSD). 

1 Monitoring 01 MlI1licipal Solid Waste 19則， 1992 (1993) Environmental Protection 
Department 
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6.2 .44 Wastes arising during the construction phase of the Bypass Floodway 缸巴

summarised in Table 6.3 

Table 6.3 
Summary of Potential Waste Types and Disposal Options 

Major Activities Waste Type Disposal 

Site Clearance vegetation Landfill 
wooden waste Landfill 
concrete Public Filling Area (e.g. Pak Shek Kok) 
steel/corrugated iron Recycle 

Site Formation excess spoil Reuse within si妞; excess .to Public 
Filling Area or to identified compatible 
recelver slte 

Channel concrete waste Public filling area 
Construction wooden waste Landfill 

steel rebar Recycle 

General Site sewage wastes Sewage treatment 
Activities domestic wastes Landfill 

packaging materials Landfill 
chemical waste CWTC' 
waste oil Licensed contractor 

」一

• Chemical Waste Treatment Centre. Tsing Yi Island 

RecyclÍllg or Re-Ilse Faci!ities 

6.2 .45 As a resu1t of the large variety of wastes which will be generated during the 
formati凹， construction and operation of也e site，也e establishment of an efficient 
collection system is required to achieve environmental objectives. The system 
should allow for the recycling 0[. certain materials while ensuring the proper 
disposal of other materials, as detailed in Table 6.4. 

6.2 .46 The feasibility of establishing a C&D material sorting facility, similar to 也at

being operated at SENT landfill, should be examined. Such plants help reduce the 
amount of inert waste disposed of to land虹口， thereby conserving much needed 
void space. 
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Table 6.4 
Waste types and their potential for recycling or re-use 

明laste type Works Volumes 105t Potential rc-use or Disposal Options 
generatmg as waste recycling 

waste 

Fill material Site Foηnation None Large amounts of good Approx. 318,000 m' of 
quality fill material will excess fill material will be 
be generated by the generated during excavation 
excavation works works 甘lC prefeπed 

Topsoil None Stockpiled & reused disposal option is t。
concurrcnt projects in the 
area. Any surplus should be 

Construction of None 
disposed of to a public fi lling 

channel 
area 

Concretel Construction of 3.5% Needs to be separated; re- To public filling aτea 
Asphalt channel useable material needs t。

be crushed 

Wood Construction of 20% Used as lower grade To landfill 
foηnwork. channel shuttering or fencing 00-
fencing site or other sitcs 

Reinforcing Construction of 1% Most matcr祖I can be re-used after cleaning; 
5teel, steel channel Reinforcement off-cuts to be scrapped/recycled 
cable and 
shutters 

Chemical General site Small amounts Recyclingldisposal firms Chemical waste, including 
waste actiVJtJes will collect chemicals or paints disposed of to 

waste oil, or refi lI oil 甘eatment facility -
contamers REQUJRES LICENSE 

Oil waste Oily contaminated mater司 als
such as sand or clothes which 
are soaked with oi l should be 
disposed of at Chemical 
Waste Treatment Centre 
(CWTC). Waste oi l should 
be disposed of at CWTC or 
other 1icensed waste oil 
faci 1ities 

Grease trap Grease 甘ap waste collected 
waste by EPD registered collectors 

for disposal at the grease tr叩
waste facility at WENT 
landfill 

Wheel wash Yehicle use Total volume Recycling through filter Onto sand area where natural 
、，vaste during general when replaced until replacement of filtration occurs, and oils can 

works water is required be retained before landfill 
disposal 

Domestic General sìte Putrescible Cans, bottles, dry paper To landfill 
waste act1Vlltes waste, wet 

paper，臼brics
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RespolIsibility for Waste Mallagemellt 

6.2 .47 The Fi l1 Management Committee, reviews and coordinates the provision and 
operation of public filling facilities. Responsibilities for recycling, re-use or 
disposal of waste materials are divided between the contractors generating the 
waste, RSD and the management of the receiving public fi l1ing 紅eas. These 
responsibilities are described below and summarised in Table 6.5 

6.2 .48 Under present practices, contractors handle Iheir own wastes, often without 
separating different types of waste resulting in incorrect disposal. Under the 
proposed scheme, contractors would be required 10 sep訂ate wastes to ensure 
maximum reuse of materials (as specified in WBTC 2/93) and minimise adverse 
impact on the environment. This may include reuse as hardcore in tempor訂y slte 
haul roads 

Concrele 呵
，B
E
E
S

可
，•• 

EJ 

lil 
6.2 .49 The waste concrete generated during construction can be transported directly to 

the public fi l1ing area by the contractor. Segregation of waste is essential to 
facilitate recycling. F or ex位nple， concrete waste could be crushed at the disposal 
site, and used as fill at other sites. 

Wood formwork alld sleel 

6.2.50 Only waste construction material need be taken to the public dump. They should 
be separated 企om recyclable concrete. Contractors are responsible for storage of 
re-useable materials on site. 

[] 

[] 
6.2.51 The ease of disposal of concrete and wood waste to public filling areas and their 

operation as processing centres for concrete depends on the location of the fi l1ing 
area. Currently, Pak Shek Kok fi l1ing area is the closest available dump site to 
this project. However，也is is the subject of a Territory-wide study 

Chemical wasles and oi/ wasles 

ll BEE-EEarE 

•••• 

L 

6.2.52 Contractors are responsible for obtaining licenses for the disposal of chemical and 
oil wastes. A storage 訂閱 should be designated as a pre-disposal containment 缸ea

to prevent environmental impacts 企om spilt chemicals. 
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Wheelwash waste 

6.2.53 Areas of sand for absorbing oily wash water should be set up by the contractor. 
Liaison with RSD is essential for ensuring its correct disposal 

Domestic waste 

6.2.54 Provision and collection of skips for different types of recyclable waste is the 
responsibility of the con甘actor. Arrangements should be made directiy with the 
recycling companies, for example，也e paper merchants, to collect the waste as 
required 

6.2.55 While fulfilling the responsibilities described above, each contractor is required 
to maintain their work 訂閱 in compliance with environmental requirements. The 
generation of dust and noise from concrete and other waste collection must be 
minimised in compliance with Quality Objectives. Maintenance of a clean and 
tidy environment is essential to minimise adverse environmental and visual impact. 

Table 6.5 
Responsibilities for waste collection, recycling and disposal 

Wasle type Respo lIsibility for R目ponsibility for Rιponsibility for Responsibility for 
collection o[ waste transpor/ o[ waste recyc/ing disposal 

ofj叫e

Fill material Construction Contractor Recycled on site Contractor 
contractors required 
to stockpile excess 
自II for use elsewhere 

Concrete Contractor - directly Contractor - in FMC defines suitable FMC defines suitable 
at source of waste contractor's vehicles dumpsites. Pr旦旦I filling area 旦旦旦l

generatIon to public fi lling area 。roDonent of public DroDonent of public 
自lIing area filling area 

responsible 

Separation of re- Disposal of re-useable Project proponent to 
useable and waste and waste concrete in provide di佇erent
concrete should be different areas of areas for re.useable 
carried out at source 自Iling area as and waste concrete as 
by contractor required required 

Wood Contractor - directly Contractor - Contractor . at source Contractor to Landfill 
formwork. at source of waste transported in 
fencing generation where contractor's vehicles 

volumes are large 10 public filling area 
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Table 6.5 

Responsibilities for waste collection, recycIing and disposal (cont' d) 

Waste type Responsibility Jor R臼ponsibilityJor Responsibility Jor Responsibility Jor 
col/ect馴 oJwa的 transport o[ waste recycling disposal 

ojJ-site 

Separation of waste 
wood and concrete 
should be canied out 
at SQurce by 
contractor 

Reinforcing Contractor - directly Contractor . Contractor . at source Contractor to 
steel. steel at source of waste transported in scrap/recycling 
cable and generation where contractor's vehicles 
slrul/ers volumes are large scrap/recycling 

z 

Separation of waste 
steel and cancrete 
should be carried out 
at source by 
contractor 

Chemical Contractor - separate Contractor - liaison Chemical waste Contractor through 
waste bunded area required with chemical waste collection finns or oi l chemical waste 

for storage prior to and waste oiJ recycling firms collection firms or oil 
Oil waste collection co l1ection firms recycl ing finns 

Grease trap Contractor 
waste REQUIRES 

LICENCE 

Wheel wash Contractor - on solid Contractor - Contractor - during Contractor - if liquid 
waste sand 甘ap or as liquid contaminated sand to wheel washing waste to fo ul water 

for disposal landfill , or Iiquid actlvity system 
waste to foul water 
system 

No recycling 旦旦 if sand trap 
applicable after waste disposed of to 
co l1ection on sand landfill 
前ap

Domestic Contractor - provision Contractor - liaison Recycling firms RSD . to landfill 

、νaste of skips and sorting with recycling 
of recyclable wastes companles 
into separate skips 
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6.3 .1 This section of the report assesses the operational waste impact of the Bypass 
Floodway. This includes, wherever possible 

(i) a characterisation and quantification of the waste generated by the proposed 
Works; 

(ii) the identification of feasible means for the collecti凹， storage and handling 
ofwaste generated from the proposed Works for the purpose of disposal of 
the waste to the existing and committed waste management facilities outside 
the Works, or to other such facilities that may be proposed by EPD; 

(iii) the identification and proposal of mitigation measures to ameliorate 
environmental impacts associated with the construction and/or' operation of 
any means identified above 

Accu l1Iulated Cha /l/lel Deposits 

6.3.2 During the operation ofthe Bypass Floodw旬， sediment will settle and accumulate 
in the channel. This will need to be removed and disposed of on a regular basis, 
to reduce the amou且t of sediment washed down the YLB Floodway into receiving 
water bodies i.e. Deep Bay. 

6.3.3 Desilting of the YLBF will be undertaken in the dry using land based plant 
Excavated sediment should be air 訂ied (liquid content not exceeding 70% by 
weight) to reduce its volume, and to prevent spillage during haulage by truck to 
landfill for disposal. It is recommended that this work be carried out during the 
釘y season. The excavated sediment should be set aside to dry on the flat base of 
the channel either side of the low flow channel prior to being loaded into a truck 
and disposed of at a Government landfill. Routine desilti月 operations undertaken 
in this manner should not give rise to any unacceptable environmental impact. 

Flotsam a/l d Jetsam 

6.3 .4 Litter and general refuse such as polystyrene, polythene bags, plastic bo前l白血d

cans will inevitably enter the Bypass Floodway. To prevent this nuisance 企om
entering the Kam Tin River, and ultimately Deep Bay, a refuse boom should be 
laid across the channel. The accumulated waste should be collected 企equently and 
disposed of to landfill 
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6.4 Summary 

6.4. 1 Waste will inevitably be produced during the construction period. The 
gove叮叮lent' s construction and demolition waste management hierarchy is the 
same as for other wastes, i.e. in order of desirability: avoidance; minimisation; 
recyclir池; treatment; and safe disposal of cons甘uction materials. The quantity of 
waste should be minimised and materials should be reused and recycled as far as 
practicable. Thus minimizing the disposal requirement and conserving void space 
at landfill sites. 

6.4.2 The delivery of 318,000 m' (about 8% ofthe current annual demand public filling 
capacity) of su中lus excavated material to public filling areas could have a 
significant impact on the public filling progr缸nme. All effort should be made to 
find altemative disposal sites for such material. 

flip-LrL 

6.4.3 Any stockpiles should be suitably protected from erosion. 

6.4.4 Any vehicles leaving the site c缸T)'ing unsuitable excavated material should have 
their loads covered and be routed, so fi缸 as is practically possible, to avoid 
sensitive receivers in the 紅白.

6.4.5 Water and liquid waste products arising on site should be collected and removed 
企om the site and disposed of at a location and in a manner that should not cause 
pollution or a public health hazard. The Contractor shall be responsible for the 
adequate maintenance and clearance of drainage channels and gullies 

6.4.6 Contract requirements should include the responsibilities of the con仕actor for 
waste collection, on-site sorting (including separation at source) and disposal. 
Suitable facilities should be provided, for example, an accessible filling 訂閱 with

processing capabilities to ensure maximum utilisation of waste materials. 

6.4 .7 Correct storage of and, where possible, recycling of chemical and oil wastes is 
required to minimise environmental impacts. 

6.4.8 In order to maximise re-use of materials and minimise the cumulative impact of 
waste products on the environment, on-site facilities should be set up for the 
sep訂ation of recyclable material from construction and demolition waste and 
domestic waste to facilitate easy collection by recycling companies. 
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6.4.9 Provided that there is strict con缸。1 of wastes 企om construction works and all 
ansmgs 紅e stored, transported and disposed of using approved methods as 
described previously, no significant impacts 紅e predicted 

Operational Plzase 

6.4.1 0 As an integral component of the regular maintenance work of the Bypass 
Floodway sediment build up along the charmel will be removed using land based 
plant. Excavated sediment will be set aside to dry prior to being loaded into 
trucks and disposed of at a Govemment landfill 

6.4 .11 The charmel should also be regularly cleared of litter and other general refuse. A 
refuse boom should be erected to prevent waste 企om entering the receiving water 
course. 

n
u
r
L
r
υ
H
U
-
-
L

尸
L
f
l

JUlle 1998 {repo"lylbf4434.6} 6-17 BINNIE 



、

I
L

尸
L
n
E
U
F
l
u
n
L
n
u
n
u
n
u

口
L
n
I
L
r
l
u
r
-
u

「
L
H
H
U
H
U

刊
U

刊
卜-
u
p
l
u
r
u
v
L
r
l
z



Agreemellt No. CE 79/96 
Yuell LOlIg Bypass Floodway F easibility Study 

。13品也f!:W1lIsslle 2 
Fillal EIA Stu砂 Report

7. AIR IMP ACT ASSESSMENT 

7.1 Introduction 

7. 1. 1 This section presents a quantitative assessment of 也r quality impacts associated 
with the construction and operation of the Yuen Long Bypass Floodway (YLBF) 
Worst case impacts on 也e air sensitive receivers have been modelled and presented 
below. Construction works include site fo口nation， in企臼tructure provision and 
maintenance/village access roads. The maj or tempor訂y air pollutant is dust 
generated as a result of these construction works. The nuisance from cons甘ucl10n

vehicle and plant emissions is likely to be negligible because it is anticipated that 
the number of these vehicles 組d plant will be small for the areas involved. 

7. 1.2 During the operational phase, the minor odour nuisance associated with the nearby 
nullahs and streams that will enter the YLBF has been addressed. 

7.2 Air Quality Assessment Criteria 

7.2.1 The principallegislation regulating air emissions in Hong Kong is the Air Pollution 
Con缸。1 Ordinance (APCO) [Cap 311] and its subsidiary regulations including the 
Air Pollution Control (Cons個ction Dust) Regulation. The whole of the Territory 
has been covered by Air Con缸。1 Zones. The Hong Kong Air Quality Objectives 
(AQOs) stipulate maximum acceptable concentration of air pollutants. The AQOs 
for one, 24 ho叮 and annual concentrations of four m句。r pollutants are shown in 
Table 7. 1. 

門
川U

Table 7.1 
Hong Kong Air Quality Objectives (AQOs) 

Pollutants Concentration in 
Micrograms per Cubic Me佐e (μg/m') 

Averaging Tirr祖

1 hour' 24 hour' 1 year' 
Nitrogen Dioxide (NO,) 300 150 80 

Sulphur Dioxide (SO,) 800 350 80 

Total Suspended Particulates (TSP) 500' 260 80 

Respirable Suspended Particulates (RSP)' 180 55 

Notcs: Concen回tlon5 me阻ured 3t 298K(250C) and 10 1.325 kPa (one atmosphere) 
IIHLPluf| One hour criteria not to be cxceeded more than 3 times per year 

24 hour criteria not to be cxceeded more than once pcr year 
Arithmetic means 
Respirable suspended particles menns suspended particulates in air wÎth a nominal aerodynamic 
diametcr of 10 micrometer (μm) or smaller 
有1is controllimit h阻 no statuto可 basis but is used as a target level for limiting fugitive dust emîssîons 
generaled by construclîon actîvîlîes 
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7.2.2 There are no statutory criteria for maximum levels of odo叮s ín Hong Kong 
EPD's recomrnended odour nuísance criteria is 5 odour units (OUs) based on time 
of average time of 5 seconds at the sensitive receiver. 

7.3 Air Sensitive Receivers 

7.3 .1 The representative air sensítíve receivers (ASRs) that will be exposed to the 
construction air impacts from the Project 訂e listed in Table 7.2. The location of 
the ASRs is shown in Figure 7.1. Some of the residents of the existing sensitive 
receivers (such as ASR1 1) will be located temporarily during the cons仙ction

phase 

Table 7.2 
Representative Air Sensitive Receivers 

ASRs Description rnPD NO. ofFloor 

Village 6 2 

2 Village 7 

3 Village B 

4 Village 7 

5 Village 5 

6 Tse Tong (ceremonial places) 5 

7 Hotel 6 4 

8 Hospi個I (Pok Oi Hospital) 3 4 

9 School 4 

10 Village 3 

11 Village 4 

12 Village 4 

13 Village 4 

14 Village 4 

nunu--uflu 
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7.4 Baseline Air Quality 

Meteorology alld Topography 

7 .4.1 The Yuen Long Bypass Floodway is located in the Deep Bay Airshed. In the north 

of Study Area are the Yuen Long South Development area, Yuen Long Town 
Cen徊， Yuen Long Industrial Estate and Tung Tau Indus仕ial Area. Kiu Tau Wai 
Indus甘ial Estate is to the west of the Study Area. 

7 .4 .2 Figure 7.2 illus仕ates wind conditions at Lau Fau Shan station which is close to the 
Study Area. During the winter season, the dominant wind direction is 
northeaster1y. For the rest of the season, 45-50% of the winds are from the east 
while about 15-20% comes 企om the southwest direction '. The wind pattem 
discrepancy between the Study Area and the rest of Hong Kong is the result of the 
blocking effect of hills over the westem p訂t of New Territories. 

7.4.3 In addition to these wind pa位ems， the Study Area exhibits a limited dispersive 
capacity because of the occurrence of inversion layer in the moming and evening 
over this area2. In short, the stable layer associated with the inversion layer acts 
as a lid to the pollutants, thereby being trapped3. 

Existillg Air Quality 

7.4.4 According to the data 企om the Yuen Long Station for the period between late 1995 

to e缸ly 1996, the averages for N02, S02' TSP and RSP 缸e tabulated below' 
(Appendix Fl) 

f
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Royal Observatory Hong Kon草， 1981: A Preliminary Report on the Meteorological Conditions in the 
Deep Bay Area 

2 Royal Observatory Hong Kong, 1984: MeteorologicalAssessment of Atmospheric Transport Condition 
in the Deep Bay Airshed 

Roland, B.S. (1988): An Introduction to BoundarγLayer Meteorology, Kluwer Acadernic Publishers, 
p666 

一s EPD 1996: Environment Hong Kong 1996, Hong Kong Government 
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Table 7.3 
Monthly Average Concentrations at Yuen Long EPD Station 

(1995 and 1996) 

Ihr 24hr Annual 

Maximum AQOs Maximum AQOs Average AQOs 

TSP N/A 500 150 260 109 80 

RSP N/A N/A 90 180 62 55 

NO, 140 300 88 150 25 80 

SO, 120 800 40 350 15 80 

Notes: N/ A means Not Applicable; Concentration in Micrograms per Cubic Metre (μg!m') 

7.4.5 The table indicates that the concentrations of N02 and S02 are fairly low and well 
below the AQOs. The short terrn maximum concen甘ation of TSP and RSP 紅E

well below the AQOs, but the annuaI average ofthe particulates exceeds the AQOs 
1n fact, 6 out of 9 monitoring stations in the network had annual averages 
exceeding the annual AQOs of 80 μg/m] The other non-exceeding stations also 
registered 也e reading close to the limit (Appendix Fl) 

7.4.6 The high TSP and RSP levels at the Yuen Long station was probably due to the 
heavy construction activities in the vicinity area such as the Route 3 (Cöun叮 Park

Section), Village Flood Protection for Yuen Long, Kam Tin & Ngau Tam Mei 
(30CD), Drainage Channels for Yuen Long & Kam Tin (43CD and 60CD), 
infrastructure provision for Yuen Long South development and the heavy indus甘ial

activities near Shenzhen. The long terrn 悅nd ofhigh TSP and RSP in Yuen Long 
訂閱的 likely to continue as the construction and industrial activities remain very 
actJve 

7.4 .7 Principle sources of odour have been identified. The impacts of the sources are 
very localized and in some cases outside lhe scope of 出is Project. The sources are 
the pig farms and waters polluted by pig farm waste. 

7.5 Construction Impact Assessment 

Introductioll 

7.5.1 Dust, measurable as TSP (Total Suspended Particulates) and RSP (Respiratory 
Suspended Particulates), is generated as the result of construction activities. 

Jlllle 1998 {reportlylbj可434 刀 7-4 BINNIE 
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7.5.2 The dust associated with construction activities is generated 企om loading and 
unloading, top soil removal, travel over dirt roads, stockpiling and wind erosion 
No concrete batching plants and rock crushing 紅e foreseen as necess訂y for the 
Proj ect and b lasting will not be required 

COllstructioll Programme 

7.5.3 The tentative construction progr缸凹的 is to commence in January 2001 and will be 
completed in December 2003. Thus the construction period is about three years 
Construction of the YLBF will be fairly straight forward along the majority of the 
length of the channel, generally comprising site forrnation, excavation and filling 
followed by concreting of linings and construction of maintenance/access roads 
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7.5 .4 Construction of YLBF will generally be carried out 企om the downs仕eam end to 
the upstream to facilitate simple draining of the works site. Preliminary 
investigation indicates that the total volume of excavated material will be 
approximately 420,381 m) 個d fill material about 127,761 m) for the main YLBF, 
associated roads and filling of pond 缸巴as at northem end of site 

7.5.5 Based on the assumption that 80% of the required fill material can be obtained 
企om the excavated material on site, there will be an excess of excavated material 
which will need to be 仕anspo此ed and exported to a designated site. FMC have 
been contacted during the Preliminary Design and a number of dumping sites in the 
Yuen Long area have been identified. However, the suitability of the YLBF 
excavated material for other projects should be assessed based on SI inforrnation. 
It is anticipated that the excavated material to be dumped will not be contaminated 
because most of the material will be excavated from agricultural fields and pond 
areas. There is very little evidence of any vehicle storage and breaking activity or 
other industrial or chemical storage activity along the Floodway route. 

7.5.6 At the Castle Peak Road crossing point, special considerations will be necessary to 
simplify the construction methods used. The proposed Castle Peak Road crossing 
point will be a multi-celled box culvert. The opening of the Route 3 Highway in 
this 訂閱 which is prograrnmed for 1998, is expected to reduce the 甘affic along 
Castle Peak Road. Therefore, it is anticipated that the existing dual-3 lane Castle 
Peak Road can be res甘icted to a dual-2 lane during the cons仕uction period, 
allowing an open cut method of construction to be used which is the most 
economical method for culvert construction. In addition, it is proposed that 也E

main access points for the construction traffic should be at Castle Peak Road in 
order to avoid annoyance to the local village residents 
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7.5.7 In total fo盯 access pomts 訂e proposed at Castle Peak Road, two onto the 
eastbound road and two onto the westbound. This will avoid the incoming site 
vehicles 企om blocking the kerbside lane to facilitate the outgoing vehicles. No 
other access points are considered feasible as the construction traffic will need to 
pass through village areas along relatively minor roads. It is therefore considered 
necess紅Y to keep the haulage routes of the construction vehicles within the 
proposed site bound紅y and provide site access and egress at Castle Peak Road so 
as to minimize traffic impact during the construction period. 

Scenarios 

7.5.8 Given the tentative cons仕uction progr訂nmes， the peak construction period is 
assumed ~o be about two and half ye紅s. The Project will be implemented in a 
single phase. Dust will be generated throughout most of the construction phase. 
The potential dust generation will be the greatest during site formation works for 
the proposed bypass f100dway 

7.5.9 The final level for the f100dway has been determined 企om the latest engineering 
study. Using this information, the estimated fill materials for ponds and the 
excavated material is about 500,000 m3

• The site area of the f100dway is about 
26.8 ha while the total length of the proposed dirt road network is about 3.8 km. 

Assessment MetllOdology 

FDM 

7.5.10 The Fugitive Dust Model (FDM) which is approved by USEPA and Hong Kong 
EPD is used to assess the impact of the site formation dust emissions on the 
surrounding 訂閱. A detailed description of the model is given by the User's 
Guides. Brief1y, FDM which is an atrnospheric dispersion model is specifically 
designed for the analysis of fugitive dust sources. The model is based on the 
widely used Gaussian Plume formulation for estimating pollutant concen仕atlOns，

but has been adapted to inco中orate a gradient-transfer deposition algorithm which 
accounts for the settling out of dust P訂ticles，但d to include the wind dependence 
factor on the dust emission rates. 

n
u
r
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尸
L

TRC Environmental Consultants, 1990: User's Guide for the Fugitive Dust Model (FDM), Revised 
Report for Region 10, U.S. EPA, EPA-910/9-88-202R 
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Dust SOllrces 
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7.5.11 TSP and RSP impacts have been eva1uated. The assessment has been based on the 
1994 sequentia1 meteoro10gica1 data collected at the Lau Fau Shan Station 
containing the hour1y wind direction, wind speed, stability and temperature. The 
surface roughness is 10.0 cm. The Study Area has been one domain and fully 
covers the impacts on the nearby sensitive receivers in re1ation to the scenario for 
dust assessment. The domain of 27 x 27 grid has a grid spacing of 100 m. The 
defau1t particJe distribution in FDM has been used. The fraction in each of 0-2.5, 
2.5-5，于10， 10-15 and greater than 15μm is 0.0262, 0.0678, 0.1704, 0.1536 and 
0.5820 respective1y. For RSP , the re1evant percentage of particJes be10w 10μm 
is so ca1cu1ated that they tota1 100% whi1e keeping the same re1ative proportions. 
Average dust density of 2.5 glcm3 has been assumed in this assessment. 

7.5.12 The dust sources have been identified as following: 

(i) Unpaved roads and hau1 routes; 
(ii) Loading and un10ading; 
(iii) Stockpilingl Aggregate storage; 
(iv) Top soi1 remova1; and 
(v) Wind erosion of the who1e exposed 訂閱

V
L
F
-
L
H
U
U

刊
U
U
n

叫
U

7.5.13 It has been assumed in this assessment that all these activities/processes have been 
occ叮ring concurrent1y. For worse case scenarios, the areas of 10ading and 
unIoading, top soi1 remova1 as well as the wind erosion have been assumed to take 
p1ace over the who1e exposed site area for the proposed bypass floodway. Based 
on engineering practices, the 1ike1y stockpi1ing areas have been assumed to be 
10cated at the existing ponds in the north of the Study Area, temporary storage area 
near Shap Pat Heung, chainage CH3+500 to CH3+400 as well as CH2+l 00 to 
CH2+000. The most 1ike1y hau1 routes for the movement of materia1 have been 
assumed along the alignment of the proposed floodway 

7.5.14 VehicJe roundtrip caJcu1ations have been based on a 8 hour per day, 24 day per 
month over 2.5 ye缸s. The capacity of the 仕ucks has been taken to be 8 m3 

Particulate emission rates for the identified potentia1 dust sources have been 
determined according to the US EP A pub1ication Compilatioll 01 Air Pollution 

Emission Factors (AP42). Dust emission factors have been calcu1ated using the 
latest equations in the draft 5th Edition ofUSEPA AP42 (1995). 
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7.5.15 The equations used for the ca1culation of emission rates for each dust source 缸巴
shown in Appendix F2. The par訂neters used for the caJcu1ation of emission rates 
and the emission rates for the worse-case scenarios are summarised in Appendix F3 
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Model Results 

7 .5 .1 6 Since the construction dust impacts are only short term, the long term impact (i.e 
annual) is not required to be assessed. The predicted maximum (叮叮ütigated and 
mitigated) , 24 hr and 1 hr average dust levels at individual sensitive receivers 
obtained for TSP and RSP 訂e discussed below. It should be noted that al1 the 
tabulated results and contour figures have included the baseline dust levels. 

7 .5.1 7 Table 7 .4 shows the maximum 1 hour and 24 hour average TSP and RSP 
concen甘ations at the sensitive receivers with and without adoption of dust 
suppression measures. With no mitigation, al1 sensitive receivers are subject to 
excessive dust concentration levels. 

Table 7.4 

Predicted Maximum Hourly and Daily Particulate Concentrations (jlglmJ
) 

HVUnhuvib--t 

Without Mitigation With 97% Reduction of Dust Emission 

ASR TSP RSP TSP RSP 

Hourly Daily Daily Hourly Daily Daily 

2536 1\39 531 261 193 110 

2 3014 1212 587 285 200 114 

3 2890 \300 648 280 203 117 

4 2378 727 374 292 186 109 

5 2151 930 454 252 190 111 

6 2328 684 342 273 181 106 

7 2948 641 335 291 178 105 

8 21 13 805 414 290 193 113 

9 1339 652 334 276 191 113 

10 3975 1232 610 404 250 144 

11 7 \30 2830 1343 456 259 145 

12 4656 1783 847 398 246 137 

13 1653 699 372 322 219 128 

14 1524 564 308 305 217 127 

Note: Background concentrations have been inc\uded 
ASR 11 wil1 be relocat，但d during the construction phase 
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7.5.18 Dust due to truck movement on dirt roads on the site constitutes the highest 
concentrations because emission rates associated with the dirt roads account for 
95% of the total dust emission rates. Other dust sources inciuding loading and 

unloading , stockpili時， wind erosion and top soil removal are relatively minor. The 
unmitigated cumulative hourly impacts including all the dust sources plus the 
background dust level shows that the predicted concentration levels at all of the 
representative sensitive receivers, ciosest to the boundary of site formation area, 
will exceed the AQOs. Due to their proximity to the works, they register the 
highest dust levels 

7.5.19 Figures 7.3 , 7.4 and 7.5 illustrate the unmitigated dust isopleths on the Site Area 
at pedestrian leve l. ASRs 2 and 12 register the most dust levels due to the 
dominant westerly wind direction in this area (see Table 7.4). The school, hospital 
and hotel are also subject to excessive dust levels. The residents of ASRll will be 
relocated temporarily because their ponds 吋acent to the northern p甜 ofthe YLBF 
wiU be used as a working 訂閱 during the construction phase 

Ill--tnHU 

7.5.20 Haul road traffic generates the most dust. Wateri月 twice a day can reduce other 
dust emission rates by half, thereby lowering the dust level concentration by as 
much as 50%6. It is our experience from other similar sites in Hong Kong when 
undertaking the Environmental Monitoring and Auditing Phase7 that higher 
mitigation levels can be achieved if watering is undertaken regul訂ly and frequently. 
To ensure full compliance and to make allowance for concurrent works particularly 
during very dry days or worst dust situations, it is recommended that watering 
should be conducted once every hour. Reducing dust emissions 企om the haul roads 
by 97% is achievable and is shown in Table 7.4 as well as Figures 7.6, 7.7 and 7.8 
such that the AQOs can be met at all sensitive receivers. The dust levels at the 
school, hospital and hotel are all within the AQOs. 

[ I 
[ I 

CO lIstructioll of associated draills, sewers alld water maills 

7.5.21 Cons甘uction of drains and culverts will require excavation of 甘enches. These will 
be constructed section by section and a typical open cut dimension could be 20 
m by 5 m; thus the quantity of excavated material is unlikely to be large enough 
to cause a dust nuisance. It is anticipated that excavated material will only be 
stockpiled at each local works area. The duration of stockpiling will be as short 
as possible since most of the material will be used as backfill material for the open 
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6 Jutze, G.A., K. Aetell Jr. and W. Parker, 1974: Investigation of Fugitive Dust - Sources, Emissions 祖d

Control, Pub. No. EPA-450/3-74-046a, United States Environmental Protection Agency 

Binnie Consultants Limited, 1995-1997: Environmental Project Office (ENPO), West Kowloon Project 
Office, Hong Kong Environment Protection Departrnent, Hong Kong Gove口unent
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cut trenches. Leveling, compacting and resurfacing of the 仕enches will not involve 
significant movement of materials, hence dust impacts will not be significant 
However proper watering of exposed dirt surface should be undertaken throughout 
the construction phase to ensure that the cumulative impacts of these and other 
concurrent works comply with the AQOs at all times 

Dust Sllppressioll Measllres 

7.5.22 As presented above, the site forrnation works are likely to cause short-terrn 
unacceptable dust impact on all of the representative sensitive receivers. The 
following dust control measures as p訂t of good construction practice should be 
incorporated in the Contract Specification and implemented to minimise dust 
nuisance to within acceptable levels arising from the works 

(i) The Contractor sha\l undertake at all times to prevent dust nuisance as a 
result of his activities. Effective dust suppression measures as 訂e necess缸y

should be installed to ensure that the air quality, at the boundary of the site 
and at any sensitive receivers, compli的 with the Hong Kong Air Quality 
Objectives 

(ii) The Contractor shall 企equently clean and water the Site to minimise 
fugitive dust emissions 

(iii) Effective water sprays shall be used during the delivery and handli月 of all 
raw sand and aggregate, and other similar materials, when dust is likely to 
be created and to dampen all stored materials during dry and windy 
weather 

(iv) Areas within the Site where there is a regular movement of vehicles must 
be regularly watered as often as is necessary for effective suppression of 
dust or as often as directed by the Engineer. In most instances it will 
necess訂Y to water haul roads on an hourly basis 
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(v) Should a conveyor system be used, the contractor shall implement the 
following precaution measures. Conveyor belts shall be fitted with 
windbo缸品， ad conveyor transfer points and hopper discharge areas shall be 
enclosed to minimize dust emission. all conveyors under the contractor's 
con缸。1 and carrying materials which have the potential to create dust shall 
be totally enclosed and fitted with belt c\eaners 
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(vi) Where dusty materials 缸e being discharged to vehicle from a conveying 
system at a fixed 仕ansfer point, a three-sided roofed enclosure with a 
flexible curtain across the entry shall be provided. Exhaust fans shall be 
provided for this enclosure and vented to a suitable fabric filter system 

「
l

「
h

(vii) The Contractor shall confllle haulage and delivery vehicles to designated 
roadways inside the Site. If in the opinion of the Engineer, any motorized 
vehicle is causing dust nuisance, the Engineer may require that the vehicle 
be restricted to a maximum speed of 15 km per hour while within the Site. 

(viii) Wheel washing facilities shall be installed and used by all vehicles leaving 
the Site. No earth, mud, debris, dust and the 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. The Contractor 
shall submit details of proposals for the wheel cleaning facilities to the 
Engineer prior to construction of也e facility . Such wheel washing facilities 
shall be usable prior to any earthworks excavation activity on the Site. The 
Contractor shall also provide a hard-surfaced road between any washing 
facility and the public road. 

(ix) All site vehicle exhausts should be directed vertically upw紅ds or directed 
away 企om ground. 

EM&A Requiremellt 

7.5.23 The mitigation measures recommended above should ensure that dust levels are 
kept at acceptable levels throughout the Project construction phase. Environmental 
monitoring and audit (EM&A) of dust should be undertaken at the most critical 
ASRs during construction to ensure that compliance with statutory limits is 
maintained. Details of the proposed EM&A requirements will be provided in the 
EM&A Manual. 

COllclusiolls 

7.5.24 The air quality assessment has assessed the dust irnpacts associated with the 
cons仙ction phase of伽 Project. The assessment has concluded that: 

(i) The worst case scenario will occur during the site formation of the proposed 
Yuen Long Bypass Floodway because there would be a large quantity of 
earth works and frequent truck movements over dirt roads. 

JUlle 1998 {reportlylbf4434 刁 7-11 BINNIE 
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(ii) Without adequate mitigation, dust levels generated by the site forrnation 
works are likely to exceed the Air Quality Objectives at the nearby air 
sensltlve recelvers. 

(iii) The transport of material by 囚cks travelling over dirt haul roads is the 
principal source of excessive dust generation 

(iv) Mitigation measures sufficient to ensure compliance with the Air Quality 
Objectives have been included in the assessment. As a result, school, 
hospital and hotel nearby the subject site will be within AQOs 

(v) An environmental monitoring and audit prograrnme has been forrnulated to 
ensure compliance is maintained. 

7.6 Operational Impact Assessment 

Introductioll 

7.6.1 During the operational phase of the YLBF, the pollutant source is odour from the 
nearby nullahs and streams that will enter into the low flow channel of the 
proposed bypass floodway. 

Odour Impact Assessmellt nu--nL 
Odour arising Irom nullahs 

7.6.2 There are two nullahs and several streams located within the Study Area, namely 
Main Null尬， San Hui Null尬， Sham Chung S仕eam and several un-named stream 
courses. Odour from the nullahs and streams are the major odo叮 nuisance. The 
odour 訂ises from pollutants in the water. The m句。r source of pollutants is animal 
wastes washed down from upstre缸n pig farms. In addition, the current sewerage 
system in the Yuen Long South Development Area (such as Area \3 & 14) is ' less 
forrnalised' and uncontrolled discharge of sewage into the drainage nullahs is a 
common prachce. 

Mitigatioll Measures 
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7.6.3 The Livestock Waste Control Scheme was implemented in July 1, 1997. Since the 
Livestock Waste Control Scheme has been implemented and enforced, substantial 
reduction in pollutant levels have resulted. As the construction of the YLBF will 
not begin until early 2001 , theoretically the control scheme should be fully in 
operation in time for the new influx of residents in Yuen Long South Development 
The discharges 企om the pig farrns scattered in the Study Area should therefore 
have been treated before being discharged into the nullahs. Thus odour nuisance 
should not be an issue. 
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7.6 .4 In the interim period, the odo叮 problems can be minimised by dredging the river 
bed more often so as to remove the odorous sediments. 

7.7 Overall Conclusions 

7.7.1 It is not likely that the air quality in the Study Area will be subjected to any 
significant cons甘uction and operational impacts 

7.7.2 The construction impact assessment showed that with the implementation of the 
mitigation measures, the air quality during the construction phase can be kept at the 
acceptable levels 

7.7.3 During the operational phase, the odour nuisance associated with the pollutants in 
the Yuen Long Bypass Floodway can be reduced to an acceptable levels provided 
that mitigation measures 訂e implemented. 
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8. NOISE IMP ACT ASSESSMENT 

8.1 Construction Noise 

Illtroductioll 

。136ÆlA/IIIssue 2 
Fillal EIA Study Report 

8. 1. 1 This section assesses the potential noise impacts during cons甘uction of the Yuen 
Long Bypass Floodway (YLBF). It is anticipated that noise from the use of 
powered mechanical equipment on site and the haulage of fill material on- and off
site will cause a nuisance to the nearby existing noise sensitive receivers. 

8. 1.2 In general terms, the methodology used involves the following steps 

(i) identification of the most likely worst case scenario from the , construction 
programme; 

(ii) identification ofthe nearest representative Noise Sensitive Receivers (NSRs) 
to the work site; 

(iii) calculation ofthe total Sound Power Level (SWL) of equipment to be used; 

(iv) 叫culation of Predicted Noise Level σNL) based on distance a悅nuatIOn

from the notional noise source point to the NSRs; and 

(v) comparison of the construction noise levels with relevant stand釘釘.

8.1.3 Mitigation measures are then considered if construction noise levels are expected 
to exceed standards 

Noise Assessmellt Criteria 

8. 1.4 Environmental legislation and standards for construction noise 訂e listed in 
Appendix C & E. 

COllstructio /l Progralllllle and Sequellce 

8. 1.5 The Project is programmed to commence in January 2001 and is expected to be 
completed in December 2003 

8. 1.6 Construction of the YLBF is expected to be carried out from the downs甘eam end 
to the upstream to facilitate draining of the works site. However, the contractor may 
st訂t at isolated sections to suit his allocation of resources and to maintain access 
across the channel ba叫(s. It is likely that box culverts for the project may be built 
E訂ly for the contractor to maintain access. 
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8. 1. 7 Construction will start with site clearance and excavatit!ln to the required formation 
level. The channel sides will then be battered back to the required angle. Granular 
material and blinding layer will be placed along the sides and base. Finally, the 
base will be formed with concrete while the sides will be either concreted or 
grasscreted. A maintenance /access road will then be built along the edge of the 
channel 

8. 1.8 The main construction activities during construction of the YLBF which have been 
identified to generate potential impacts at nearby NSRs inc1ude the following 

(i) site c1earance and excavation; 
(ii) forming of channel sides; 
(iii) placing of granular material and blinding layer; and 
(iv) concreting of channel base and sides. 

8. 1.9 In addition, there will be cons甘uctlOn 仕affic noise from the haul road. It is 
anticipated that no percussive piling will be required. 

8. 1. 10 During site c1earance any existing buildings or s仕uctures will need to be 
demolished before excavation can begin. The 缸ea which requires breaking of 
structures is relatively small and the duration is expected to be short and therefore 
will have minimal impact. 

8. 1.11 A multi-celled box culvert is proposed at the Castle Peak Road crossing point to 
avoid disruption of traffic. It is anticipated that the existing dual 3 lane Castle Peak 
Road can be restricted to a dual 2 lane during the construction period, allowing for 
an open cut method of construction. The work generally involves breaking up of 
the existing surface, excavation of a trench, followed by construction of the 
concrete box culvert. The trench will then be backfilled and compacted,‘ before the 
surface is reinstated. [J 

8. 1. 12 All other activities will be of small scale such that the noise contribution will be 
insignificant when compared to the aforementioned construction activities. 

Emissiolt 11lvelttory 

JUlle 1998 [reportlylbj布434 句 8-2 BINNIE 
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8. 1.1 3 The likely ty阱， quantity and the SWL for each type of Powered Mechanical 

Equipment (且也) used during construction of the YLBF and the multi -celled box 
culvert are tabulated in Table 8.1a-8.1b below. It should be noted that this is an 
assumption of the likely equipment to be used. The actual cons仕uction eqliipment 
will be determined by the contractors performing the works. A 50% time us,!ge on 
certain equipment has been assumed in the ca1culations. This is to avoid an 
overestimation of the PNL since in actual construction it is rare that all construction 
equipment will be operating at the same time. 
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T a ble 8.1a 

C onstruction E quipment during Construction of tb e YLB F 

Equipment T卸! Reference Number of SWL per piece Total SWL 
Code Equipment (dB(A)) (dB(A)) 

Site Clearallce/Excavatiolt Works 

Excavator 08 1 112 11 6.3 

Dump truck' 067 11 7 

Water pump (electric) 28 1 6 88 

Generator, silenced 102 100 

Forming Cltam rel Sides 

Crane, mobile* 048 11 2 11 1.9 

Compactor, vibrat。可 。50 2 105 

Water p山np (electric) 28 1 6 88 

Generator, silenced 102 100 

Cltannel Side Foundation 

Crane, mobile* 048 112 11 2.4 

Loπy' 141 112 

Water pump (electric) 28 1 6 88 

Generator, silenced 102 1 100 

Concreting 01 Cltannel 

Concrete lorry mixer* 044 109 114.5 

Poker, vibratory* 170 2 113 

Concrete Pump' 047 109 

V
L
H
L

刊
u
r
u
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-

Notes: 
TM 
SWL 

Technical Memorandum On Noise from Cons甘uction Works other than Percussive Pi ling 
Sound Power Level 
assuming 50% on time usage • 
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T able 8.1b 

Construction E quipment during C onstruction of t h e 

M ulti-celled Box C ulv ert 

Equipment TM Reference Number of SWL per piece Total SWL 

Code Equipment (dB(A)) (dB(A)) 

COllcrete Breakillg 

Pneumatic breaker 。27 122 122.0 

Excavatiolt Works 

Excavator 08 1 11 2 116.3 

Dump truck* 067 117 

Water pump (electric) 28 1 
z 

6 88 

Generator, silenced 102 100 

CO lIstrllctio/l 0/ Box Culvert 

Crane, mobile* 048 112 11 5.2 

Concrete lorry mixer* 。44 109 

Poker, vibratory* 170 2 113 

Water pump (electric) 281 6 88 

Generator, silenced 102 100 

Backfilliltg Works 

Excavator* 081 112 112.8 

Crane, mob i1e* 048 112 

Compactor, vibratory 。5 0 105 

Resurfaciltg Works 

Asphalt paver 004 109 113.5 

Road roller 185 108 

Loπy* 141 112 

日
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TM 
SWL 

Technical Memorandum on Noise from Construction Works other than Percussive Piling 
Sound Power Level 
assuming 50% on time usage * 



l
i
t

尸
I
L
n
l
h
n
l
u

Agreement No. CE 矽沙6

Yuell LOllg Bypass Floodway F easibility Stu砂
。136ÆlA/1IIssue 2 

Fillal EIA Study Report 

8. 1. 14 The sound power level for each type of P1伍 is quoted from the following sources 

) .I ( 
Technical Memorandum on No肥 from Construction Work Other Than 
Percussive Piling, EPD (1i閥，

(ii) BS5228: Part 1: 1984 British Standard Noise Control on Construction and 
Open Sit缸， Code of Practice for Basic ü你?叩tion and Procedure for No間
Control 

Represellt，αtive Noise Sensitive Receivers 

8. 1.15 A considerable number ofNSRs exist along the proposed floodway. Representative 
NSRs (RNSRs) have been chosen from the NSRs for noise prediction (Figure 8. 1) 

A description of the sensitive receivers is tabu!ated below in Table 8.2. 

Table 8.2 

Representative NSRs during Construction Phase 

NSR Description rnPD no. of storeys 

village house at Sham Chung Tsuen 6.7 2 

2 village house at Shung Chung San Tsuen 7.5 

3 village house at Tai Kei Leng 8. 1 

4 village house 7.2 

5 village house at Yeung uk Tsuen 5.6 

6 village house at Yeung uk Tsuen 5.5 

7 San Kong Hotel 6.1 4 

8 Pok Oi 日的pt個l 5.0 5 

9 Small Traders New Village Public School 4.4 

10 village house 3.5 

11 village house 6.7 

Jll1le 1998 [repo"Iy(~戶434.8J 8-5 BINNIE 
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Assessmellt Approach 

8.1. 16 The construction noise impact is divided into two p缸包， the first is the noise due 
to the various construction activities employing P1鈕， the second is the noise 企om
haulage traffic. The noise levels at the RNSRs due to these two components are 
added together logarithmically. It is expected during concreting works on the 
channel that all of the transporting of fill will be finished in the immediate vicinity, 
therefore no loading and haulage traffic is assumed during that stage. 

8.1. 17 The assessment was undertaken on the assumption that all construction equipment 
is located at a notional noise source 個d is operating simultaneously at the same 
time. In order to avoid an overestimated PNL, a 50% time usage of certain mobile 
equipment has been assumed in the calculations. Details of the assessment 
methodology and calculation are shown in Appendix E 

8. 1. 18 To simulate a worst case scenario during the construction ofthe multi-celled box 
culvert, it is assumed that it will be conducted concurrently with the cons甘uction
of the YLBF. The noisiest activity during construction of the YLBF (excavation 
works) was assumed to be concurrent with the noisiest activity during construction 
of the multi -celled box culvert (surface breaking). Construction works on the 
multi-celled box culvert will be restricted around the Castle Peak Road crossing 
point therefore RNSRs 7 and 8 (San Kong Hotel and Pok Oi Hospital) will be the 
main affected NSRs 

Predicted Noise Levels (PNL) 

8. 1. 19 The PNLs for the different construction activities 缸e tabulated below in Tables 
8.3a - 8.3e. The worst case scenario during construction ofmulti-celled box culvert 
is tabulated in Table 8.3 f. Details of the calculations are included in Appendix E. 

[J 
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Table 8.3a 

The PNLs during Site Clearance / Excavation 可Vorks

NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Site clearance / excavation works 116.3 18 86.3 
Haul road traffic' 69.9 

2 Site c1earance I excavation works 116.3 16 87.3 
Haul road traffic' 69.9 

3 Site clearance I excavation works 116.3 26 83.2 
Haul road traffic' 69.1 

4 Site clearance I excavation works 116.3 30 81.9 
Haul road traffic' 68.1 

5 Site clearance / excavation works 116.3 25 84.4 

Haul road traffic' 77.7 

6 Site clearance I excavation works 116.3 80 73.8 
Hau1 road traffic' 64.7 

7 Site clearance I excavation works 116.3 47 78.3 
Haul road traffic' 68.6 

s Site clearance / excavation works 116.3 90 72.9 
Haul road traffic' 64.2 

9 Site clearance I excavation works 116.3 87 73.1 
Haul road traffic' 64 .4 

10 Site clearance / excavation works 11 6.3 40 79.5 
Haul road traffic' 66.5 

11 Site clearance / excavation works 11 6.3 170 69.5 
Haul road traffic' 61.8 

刻， d刮目 ls of hau\ road traffic calculations 3re shown in Appendix E. 

Jlllle 1998 [reporlly/，伊434.8J 8-7 BINNIE 
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Table 8.3b 

T h e P NLs during F orming of C hannel Sides 

尸
h
n
H
u
n
u

NSR Construc t1on Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Fonning of channel sides 11 1.9 18 82.0 
Haul road traftic' 69.9 

2 Fonning of channel sides 11 1.9 16 83.0 
Hau1 road traftic* 69.9 

3 Fonning of channel sides 11 1.9 26 79.0 
Haul road traftic' 69.1 

4 Fonning of channel sides 11 1.9 30 77.8 
Haul road traftic' 68.1 

s 

5 Forming of channel sides 11 1.9 25 81.4 
Haul road traffic' 77.7 

6 Fonning of channel sides 11 1.9 80 70.3 
Haul road 甘aftic' 64.7 

7 Fonning of channel sides 11 1.9 47 74.7 
Haul road traftic' 68.6 

8 Fonning of channel sides 11 1.9 90 69 .4 

Haul road traftic' 64.2 

9 Fonning of channel s沾自 11 1.9 87 69.6 
Haul road traftic' 64.4 

10 Fonning of channe1 sides 11 1.9 40 75 .4 

Haul road traftic' 66.5 

11 Fonning of channel sides 11 1.9 170 65. 1 
Haul road traftic' 61.8 

• detai ls of haul road traffic calculations are shown in Appendix E 
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Table 8.3c 

The PNLs duriug Channel Sides Foundation 

NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Channel sides foundation 112.4 18 82.5 
Haul road traffic' 69.9 

2 Channel sides foundation 112.4 16 83.5 
Haul road traffic' 69.9 

3 Channel sides foundation 112.4 26 79.5 
Haul road traffic' 69.1 

4 Channel sides foundation 112 .4 30 78.3 
Haul road traffic' 68. 1 ' 

5 Channel sides foundation 112.4 25 81.7 
Haul road traffic' 77.7 

6 Channel sides foundation 112 .4 80 70.6 
Haul road traffic' 64.7 

7 Channel sides foundation 112 .4 47 75.1 
Haul road traffic' 68.6 

8 Channel sides foundation 112 .4 90 69.7 
Haul road traffic' 64.2 

9 Channel sides fOUI泌的on 112 .4 87 70.0 
Haul road traffic' 64.4 

10 Channel sides foundation 112 .4 40 75.9 
Haul road traffic' 66.5 

11 Channel sides foundation 112.4 170 65.3 
Haul road traffic' 61.8 

e details of haul road t凹的c calculations are shown in Appendix E. 
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Table 8.3d 

The PNLs during Concreting Works 

NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Concreting works 114.5 18 84.4 

2 Concreting works 114.5 16 85 .4 

3 Concreting works 114.5 26 8 1.2 

4 Concreting works 114.5 30 79.9 

5 Concreting works 114.5 25 81.5 

6 Concreting works 114.5 80 71.4 
' 

7 Concreting works 114.5 47 76.1 

8 Concreting works 114.5 90 70.4 

9 Concreting works 114.5 87 70.7 

10 Concreting works 114 .5 40 77.5 

11 Concreting works 114.5 170 64.9 

* deta i1s of haul road traffic calculations are shown in Appendix E 
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Table 8.3e 

The PNLs during Construction of the Multi-celled Box Culvert 

NSR Cons仕uction Activitìes T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

7 Surface breaking 122.0 50 83.0 

Excavation works 116.3 50 77.3 

Construction of box culvert 115.2 50 76.2 

Backfilling works 112.8 50 73.8 

Resurfacing works 113.5 50 74.5 

8 Surface breaking 122.0 113 75.9 
' 

Excavation works 116.3 11 3 70.2 

Construction of box culvert 115.2 113 69.1 

Backfilling works 112.8 113 66.7 

Resurfacing works 113.5 11 3 67.4 

Table 8.3f 

The PNLs during Construction of the 1\直ulti-celled Box Culvert 

(Worst Case Scenario) 

NSR Construction Activities T. SWL Distance PNL PNL 
(dB(A)) (m) (dB(A)) (dB(A)) 

7 Surface breaking 122.0 50 83.0 84.3 

Excavation works 116.3 47 78.3 
Haul road traffic' 68.6 

8 Surface breaking 122.0 113 75.9 77.7 

Excavation works 116.3 90 72.9 
Haul road traffic' 64.2 

/ 

* details of haul road traffic calculations are shown in Appendix E 
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1I1Ipact Evalllation and Recol1ll1lended Mitigation Measllres 

8. 1.20 The PNLs shows that construction noise will exceed the daytime noise criteria 
of 75 dB(A) at most of the NSRs. It should be noted that these noise levels 
represent the maxim山n anticipated noise levels that may be experienced at some 
time during the cons仕uction works. However, these levels would not persist for 
the duration of the whole Project. 

8. 1.21 Mitigation measures are required and the following forms of mitigation are 
recommended. 

Redllci/lg the Number of Equipment/Construction Works in Areas Close to NSRs 

8.1.22 Noise can be reduced by increasing the distance between the operating equipment 
and the NSRs or by reducing the number of items of equipment: cons甘uction
activity in the 訂閱 and/or duration of construction at any one time. By 
controlling the number of items of particularly noisy equipment operating near 
NSRs (particularly sensitive NSRs like schools), noise levels can be reduced by 
about 3 dB(A) 

Noise Control on Equipment 

8. 1.23 Equipment noise can be effectively reduced by means of silencers, mufflers, 
acoustic linings or shields. The engines of equipment such as bulldozers, 
excavators and other earthmoving plant generate most of the noise. Sound 
absorbing linings to the engine comp訂trnents; effective engine exhaust silencers; 
and sound baff!es mounted at all openings to the engine comp訂恤ents can reduce 
noise levels by around 3 dB(A). Crawler cranes also create noise nuisance ifthey 
are not kept well greased and properly serviced 

, 

的e of Quiet Plant and Working Methods 

fIL--LH-BUHluflL 

8. 1.24 The use of quiet plant and working methods can further reduce noise levels 
Quiet plant is defined as Powered Mechanical Equipment (PME) whose actual 
sound power level is less th組 the value specified in the TMs for the same piece 
of equipment. To allow the Contractor some flexibility to select equipment to suit 
his needs, it is considered too restrictive to specify which specific items of 
silenced equipment to be used for the construction operations. It should be noted 
that various 句pes of silenced equipment can be found in Hong Kong and are 
readily available on the market. 
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Examples of SWLs for specific silenced PME that may be used during 
construction are shown below 

. Dump truck max SWL : 110 dB(A); . Excavator max SWL : 105 dB(A); . Vibratory poker max SWL : 110 dB(A); . Lo汀y max SWL : 105 dB(A) ; 如d. Concrete pump max SWL : 105 dB(A) 

Note: Mouchel Asia Ltd., "Feas ibili吵 Study fo r ROlfte f 6 f rom Wes/ Kowloon /0 Sha Tin -
EIIνirollmelltallmpact Assessment Report" ( 1996) Highways Department 

Some common quiet working methods applicable to site clearance aqd excavation 
works includes: 

. 

. 

. 
avoid any sudden banging and clanging of materials or equipment; 
avoid sudden revving of engine on any mobile plant; and 
avoid dumping of materials onto dump truck at a great height and to dump 
as slowly and as quietly as possible 

Use 01 Temporary Noise Barrier 

8. 1.25 Noise can also be reduced by construction of barriers which screen the lower 
floors 企om viewing the sites. These barriers should be gap free and have a 
surface mass density of at least 20 kglm2 Materials of this density include brick, 
concrete and composite material comprising of minimum 50 mm thick sound 
absorbing lining with 10 mm thick pl戶/{ood (or 1 mm thick steel) backing These 
barriers reduce noise by about 5 dB(A). If barriers fully screen equipment from 
the view of any NSR, noise reduction will be about 10 dB(A) 

8.1.26 It should be possible for the Contractor to construct tempor訂y noise barriers in 
the form of site ho訂dings . A 2.5 m high tempor訂y noise barrier should be 
sufficient to reduce noise levels provided the barriers have no openings or gaps 
and have a superficial surface density of at least 20 kglm2

• Since most of the 
worst affected NSRs are village houses of 1 to 2 store抖， the height of the b缸ner
is considered to be adequate in providing the necess訂y protection to most of the 
affected NSRs 

8. 1.27 The Contractor should ensure that th巴 noise barrier is properIy maintained at all 
times, any gaps or openings should be repaired promptly to ensure its 
effectiveness 

Jlllle 1998 [，.portlylbj可434.8J 8-13 BINNIE 
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8. 1.28 Provided the Contractor implements the recommended mitigation measures, 
construction noise levels can be kept to reasonable levels at all times. The noise 

levels before and after mitigation are shown in Table 8 侃- 8 .4e and discussed 

below 

Site Clearance/Excavation Works 

8.1.29 Assessment has indicated that unrnitigated construction activities would cause 

exceedanGes at most of the NSRs. Table 8 .4a shows the noise levels with and 

without mitigation during site clearance/excavation works 

Table 8 .4a 

Comparison of Noise Levels With and Without Specific Mitigation 

during Site ClearancelExcavation Works 

RNSRs unmitigated ANL. exceedance of rnitigated further exceedance of 
PNL nOlse cntena PNL** rnitigated nOlse cntena 

before PNL串串串 after mitigation 
也(A) dB(A) rnltigation dB(A) dB(A) 

dB(A) dB(A) 

86.3 75 yes " 11.3 80.3 75 .3 no 

2 87.3 75 yes " 12.3 81.3 76.3 yeS'也1.3'

3 83.2 75 yes" 8.2 77.2 72.2 no 

4 81.9 75 yes 寫 6.9 75.9 70.9 n。

5 84.4 75 yes " 9.4 78 .4 73 .4 n。

6 73.8 75 no 67.8 62.8 no 

7 78.3 75 yes " 3.3 72.3 67.3 no 

8 72.9 N/A 66.9 61.9 N/A 

9+ 73.1 70 yes ,, 3. 1 67.1 62.1 no 

10 79.5 75 yes " 4.5 73.5 68 .5 no 

11 69.5 75 no 63.5 58.5 n。

n
u
n
u
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+ school 
* ANL 75 dB(A) for residences and 70 d軾的 for school based on E凹's ProPECC PN卸的
** Assuming 3 dB(A) reduction from using acoustic lininglshield, silencer or mu ff1er on 

earthmoving plant's engine 
Assuming 3 dB(A) reduction from Iimiting of equipment andJor construction activity and 
reduction of construction duration 

*.* Assuming 5 dB(A) reduction from noise barrier in the form of site hoarding 
a Marginal exceedances; the use of quiet equipment and working methods should alleviate the 

problem. Altematively a more effective noise barrier should be constructed to provide 
additional noise reduction 
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Fonning of Channel Sides and Base 

8. 1.30 Assessment has indicated that 叮叮Jitigated construction activities would cause 

exceedances at some of the NSRs. Table 8.4b shows the noise levels with and 

without mitigation during fo口ning of channel sides and base. 

Table 8 .4b 

Comparison of Noise Levels With and Without Specific Mitigation during 

Forming of Channel Sides and Base 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance 
PNL nOlse cntena PNL** mitigated of 

before PNL串串串 n01se cntena 
dB(A) dB(A) mitigation d軾的 after 

dB(A) dB(A) mltigation 
dB(A) 

l 82.0 75 yes ~ 7.0 76.0 71.0 no 

2 83.0 75 yes 也 8 . 0 77.0 72.0 no 

3 79.0 75 yes ~ 4.0 73.0 68.0 no 

4 77.8 75 yes 也 2.8 71.8 66.8 no 

5 81.4 75 yes 起 6.4 75 .4 70.4 no 

6 70.3 75 00 64.3 59.3 no 

7 74.7 75 no 68.7 63.7 no 

8 69 .4 N/A 63 .4 58.4 N/A 

9+ 69.6 70 no 63.6 58 .6 no 

\0 75.4 75 yes ~ 0.4 69 .4 64 .4 00 

11 65.1 75 0 0 59. 1 54.1 00 

• 
school 
ANL 75 dB(A) for residences and 70 dB(A) 的or school based on EPD's ProPECC PN/2/93 
Assuming 3 dB(A) reduction frorn using acoustic 1ininglshield, si lencer or muffler 0 0 

earthmoving plant's engine. 
Assuming 3 dB(A) reduction from Iirniting of equipment and/or construction activity and 
reduction of construction durat的n.

*** Assuming 5 dB(A) reduction from noise barrier io the fonn of site hoarding 

+ 

** 
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Channel Sides Foundation 

8. 1.31 Assessment has indicated that unmitigated construction activities would cause 

exceedances at some of the NSRs. Tab le 8 .4c shows the noise levels with and 

without mitigation during fo undation of channel sides. 

Table 8.4c 

Comparison of Noise Levels With and Without Specific Mitigation 

during Foundation of Channel Sides 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance of 
PNL nQ1se criteria PNL** mitigated nQ1se critena 

before mitigation PNL帥， after 
dB(A) dB(A) dB(A) dB(A) 位litigation

dB(A) dB(A) 

82.5 75 yes 起 7.5 76.5 71.5 no 

2 83.5 75 yes '" 8.5 77.5 72.5 no 

3 79.5 75 yes'" 4.5 73.5 68.5 no 

4 78.3 75 yes 起 3.3 72.3 67.3 no 

5 8 1.7 75 yes 均 6.7 75.7 70.7 no 

6 70.6 75 no 64.6 59.6 00 

7 75. 1 75 00 69.1 64.1 00 

8 69.7 N /A 63.7 58.7 N /A 

9' 70.0 70 n。 64.0 59.0 no 

75.9 69.9 64.9 10 75 yes ", 0.9 00 

11 65.3 75 no 59.3 54.3 00 

+ school 
ANL 75 dB(A) for residences and 70 dB(A) for school based on EPD's ProPECC PN/2/93 
Assuming 3 dB(A) reduction from using acoustic l iningl詢問Id， silencer ar mu ff1er on 
earthmoving plaT祉's engine 
的sumiog 3 dB(A) reduction from limitit屯。f equipment and/or construction activi ty and 
reduction of cons甘uction duration. 

••• Assuming 5 dB(A) reduction from noise barrier in the forrn of site hoarding 

* 
** 
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Concretin !l: of Chaimel 

8.1.32 Assessment has indicated that unmitigated construction activities would cause 
exc巴巴dances at some of the NSRs. Table 8.4d shows the noise levels with and 
without mitigation during concreting of the channel 

Table 8.4d 
Comparison of Noise Levels With and Without Specific Mitigation 

during Concreting of Channel 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance of 
PNL n01se cntena PNL** mitigated nOlse cntena 

before PNL車，車 after 
dB(A) dB(A) 叮llttgatlon dB(A) mitigation 

dB(A) dB(A) dB(A) 

84.4 75 ye5'也 9.4 78.4 73 .4 no 

2 85 .4 75 yes 起 1 0.4 79.4 74 .4 no 

3 81.2 75 yes '" 6.2 75.2 70.2 no 

4 79.9 75 yes 起 4.9 73.9 68 .9 no 

5 81.5 75 yes '" 6.5 75.5 70.5 no 

6 71 .4 75 no 65 .4 60 .4 no 

7 76.1 75 yes 起 1.1 70.1 65.1 no 

8 70.4 N/A 64.4 59 .4 N/A 

9+ 70.7 70 yes 起 0.7 64.7 59.7 no 

10 77.5 75 yes '" 2.5 71.5 66.5 n。

11 64 .9 75 no 58.9 53.9 no 

• 
school 
ANL 75 dB(A) for residences and 70 dB(A) for school based on EPD's ProPECC PNI2/93 

+ 

•• Assuming 3 dB(A) reduction from using acoustic lininglshield, silencer or muffler on 
earthmoving plant's engine. 
Assuming 3 dB(A) reduction from Iimiting of equipment and/or c。附加ction activity and 
reduction of cons和uction duration 

••• Assuming 5 dB(A) reduction from noise banier in the form of site hoarding 

C:onstruction of the Multi-celled Box Culv叫

8. 1.33 Assessment has indicated that unmitigated construction activities would cause 
exceedances at the NSRs. Table 8.4e shows the noise levels with and without 
mitigation during cons甘uction of the multi-celled box culvert 
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Table 8.4e 
Comparison of Noise Levels With and Without Specific Mitigation during 

Construction of the Multi-celIed Box Culvert (Worst Case Scenario) 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance of 
PNL - worst nOlse cntena PNL** mitigated nOlse cntena 
case scenana before PNL串串串 after 

dB(A) α(A) mitigation dB(A) ffiltigation 
dB(A) dB(A) dB(A) 

7 84.3 75 yes 閃出 9.3 78 .3 73.3 no 

s 77.7 N/A 71.7 66.7 N/A 

* 
school 
ANL 75 dB(A) for residences and 70 dB(A) for school based on EPD 's ProPECC PN/2月3

+ 

*艸* As臼suming 3 dB(A) r閃educt

ear吋thm甘10V圳ing plan叫t' s engin、祖e 
Assuming 3 dB(A) reduction from limiting of equipment and/or construction activity and 
reduction of construction durarion 

抖'" Assuming 5 dB(A) reduction from noise barrier in the fonn of site hoarding 

Enviro1ll1le1ltal MOllitorillg alld Audit (EM&A) Requiremellt 

8 .1.34 In view of the potentially high construction noise levels, monitoring ofnoise levels 
at appropriate NSRs throughout the construction phase is recommended. The 
purpose of the monitoring is to ensure that construction takes place with a 
minimum adverse impact to the nearby NSRs. The noise monitoring programme to 
be implemented during the construction period is outlined in the Environmental 
Monitoring and Audit (EM&A) Manual 

Mitigatioll Clauses 

8.1.35 The following sections outline the mitigation clauses recommended for inclusion 
in the EM&A Manual and the Contract documents. 

H
L
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8.1.36 The Contractor should consider noise as an environmental constraint in the planning 
and execution of the Works. 

8. 1.37 The Contractor should comply with the Noise Contro/ Ordinance (Cap 400) and 
with any regulations made under the Ordinance, including restrictions placed on 
noise from construction work and the requirements to seek CNPs. Before 
commencing work which requires CNPs, the Contractor should obtain these permits 
and display them appropriately. 
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8.1.38 1n addition to the requirements imposed by the Noise COlltrol Ordillance, to contro1 
n01s巴 generated from equipment and activities for the purpose of carrying out any 
construction work other than percussive pi1i嗯， during the time period from 0700 
to 1900 hours, on any day not being a general ho1iday (including Sundays), the 
following requirements shall also be complied with: 

(a) The noise level measured at 1 m 丘。m the most affected extemal facade of 
the nearby noise sensitive receivers from the construction work alone during 
any 30 minute period shall not exceed an equiva1ent noise level (Leq) of 
75 dB(A) 

The Contractor shall liaise with the schools and the Examination Authority 
to ascertain the exact dates and times of all examination periods during the 
course of the contract. 

們
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(b) The noise level measured at 1 m 丘。m the most affected extema1 facade of 
the nearby schoo1s from the construction work alone during any 30 minute 
period shall not exceed an equivalent noise level (Leq) of 70 dB(A) 
[65 dB(A) during school examination periods] . 

、
‘
且
，
J

nLV f
s
‘
、

The Contractor shall, before the start of the Proje仗， inform and liaise with 
the authority of the Pok Oi Hospital on the timing, duration of the Project, 
the noise to which the Hospital may be exposed to and the measures being 
taken to limit the nuisance. 

The Contractor shall take all practical measures so as to minimize the noise 
impact on the Hospital and ensure that noise form the Project be kept to a 
minimum as f:訂的 practicable.

nunu--

(d) Should the limits stated in the above sub-clauses (a) and (b), be exceeded, 
the construction shall stop and shall not recommence until appropriate 
measures acceptable to the Engineer, that are necessary for complianc巴，

have been implemented 

Any stoppage or reduction in output resulting 企om compliance with this 
clause shall not entitle the Con仕actor to any extension of time for 
completion or to any additional costs whatsoever. 

Hlur-LHIU 

8. 1.39 The Contractor shall devise, arrange methods of working and c訂ry out the Works 
in such a manner so as to minimise noise impacts on the surrounding environme肘，
and shall provide experienced personnel with suitable training to ensure that these 
methods are imp lemented. 
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8.1 .40 Before the commencement of any work, the Engineer may require the methods of 
worki嗯， equipment and sound-reducing measures intended to be used on the Site 
to be made available for inspection and approval to ensure that they are suitable for 
the project. 

8.1 .41 The Contractor shall ensure that all plant and equipment to be used on the Site 
likely to cause excessive noise be effectively sound-reduced by means of silencers, 
muff1ers, acoustic linings or shields, acoustic sheds or screens or other means to 
avoid disturbance to any ne訂by NSRs. All hand-held percussive breakers and 創r

compressors will comply with the Noise Control (Hand-held Percussiνe Breakers) 
Regulations and Noise Control (Air Compressor.砂 Regulations respectively und巴r
the Noise Control Ordinance (Ordinance No. 75188, NCO Amendment 1992 No 份，

8. 1.42 The Contractor shall ensure that all plant and equipment to be used on site are 
properly maintained in good operating condition. 

8. 1.43 It is recommended that cons甘uction noise should be mitigated using a suitable 

combination of the following measures 

(a) 

(b) 

(c) 

「
L
r
L
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(d) 

(e) 

Noisy equipment and activities should be sited by the Contractor as f:訂企om
c1ose-proximity sensitive receivers as is practical. Prolonged operation of 
noisy equipment c10se to dwellings and school should be avoided 

Noisy plant or processes should be replaced by quieter alternatives where 
possible. Silenced diesel and gasoline generators and power UI甘心， as well 
as silenced and super-silenced air compressors, can be readily obt缸ned.

Noisy activities should be scheduled to minimise exposure of nearby 

sensitive receivers to high levels of construction noise. For example, noisy 
activities can be scheduled for midday, or at times coinciding with periods 
of high background noise (such as during peak traffic hours). 

Idle equipment should be turned off or throttled down. Noisy equipment 
should be properly maintained and used no more often than is necess訂y.

The power units of non-electric station訂y plant and ear也-moving plant 
should be quietened by vibration isolation and partial or full acoustic 
enc10sures for individual noise-generating components. 

的 Construction activities should be planned so that parallel operation of 
several sets of equipment c10se to a given receiver is avoided thus reducing 
the cumulative impacts between operations. The numbers of operating items 
of powered mechanical equipment should be minimised. 

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

IlnlhnuunUPEL 

Equipment known to emit sound strongly in one direction, should, where 
possible, be oriented so that the noise is directed away from nearby NSRs. 

Material stockpiles and other structures should be effectively utilised, where 
practicable, to screen noise from on-site construction activities 

A noise barrier in the form of a 2.5 m high site hoarding should be built 
along the site boundary in the vicinity of nearby noise sensitive receivers 
as required. These temporary noise barriers should be gap 企t;，e and have a 
surface mass density of 20 kglm2

• The Contractor should ensure that the 
noise barrier is properly maintained at all times and that any gaps or 
opening should be repaired promptly to ensure its effectiveness 
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8. 1.44 For the purposes of the above clauses, any domestic premises, hotels, hostel, 
tempor訂y housing accommodation, hospital, medical clinic, educational institution, 
place of public worship, library, court of law, performing 訂ts centre or office 
building shall be considered a noise sensitive receiver 

8.1 .45 Notwithstanding the requirements and limitations set out and subject to the clauses 
above, the Engineer may upon application in writing by the Contractor, allow the 
use of any equipment and the carrying out of any construction activities for any 
duration provided that he is satisfied with the application which, in his opinion, to 
be of absolute necessity and adequate noise insulation has been provided to the 
educational institutions to be affected, or of emergency nature, and not in 
contravention with the Noise Control Ordillance in any respect. 

Residllal Impacts 

8. 1.46 Provided the Contractor implements the recommended mitigation measures, 
construction noise levels can be kept to reasonable levels at all times. No residual 
impact is expected. A noise monitoring prograrnme wil\ be implemented to ensure 
the noise impacts would be kept within the recommended noise criteria throughout 
the construction works 

The area adjacent to the proposed low flow pumping station is currently zoned as 
叮ndetermined'. The propo叫 pumping station will be located 吋acent to several 
extensive infrastructure projects, namely Route 3 Highway and Kam Tin River 
Any potential future noise sensitive development wil\ be at a distance unlikely to 
be affected by the operation of the pumping station 
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8.2 Operational Noise 

8.2.1 During operational phase, it is not expected that the proposed YLBF will have any 
significant noise impact. Traffic travelli月 along the access road and the pumping 
facilities installed at the pumping station 訂e likely to be the only noise sources 
during the operational phase of the Project. 

8.2 .2 

8.2.3 

8.3 

An access road will be built along the entire length of the YLBF. In accordance 
with recent govemment policy the access road will be built to HyD standards, 
maintained by HyD and open to the public. Traffic using this road is unlikely to 
be significant since most of the traffic will be 丘。m local villages. It is probable 
that DSD would utilize the access road for maintenance purposes at approximately 
6 month intervals 

A low flow pumping station is proposed near the northern part of the YLBF. 
Location of the proposed low flow pumping station is shown in Figure 8.1 and its 
general layout is shown in Figure 8.2. The ne缸的t NSR (RNSR 11) is some 210 
m away from the pumping station. Since the pumping facilities will be situated 
inside an enclosed structure, the noise level associated with the pumping station is 
not expected to be significant 

Impact Summary and Conc1usion 

COllstructioll Noise 

8.3.1 Noise from the use of powered mechanical equipment on site and the haulage of 
fill material on- and off-site will cause a nuisance to the nearby existing noise 
sensl tJve recelvers. 

8.3.2 The construction noise assessment shows that 叮叮ütigated noise levels could exceed 
EPD's recommended maximurn noise levels for day-time constructÎon work when 
construction activities occur in close proxirnity to noise sensitive receivers or when 
several construction works occur simultaneously. 

8.3 .3 Exceedances of noise level is unavoidable because of the close proximity between 
the construction works and the NSRs. Effective noise mitigation measures will be 
necess訂y for the construction works to meet the criteria 

8.3.4 The use of quiet plant and wor姐ng methods, reducing the number of equipme肘，
restnctJ月 the number of works and the use of substantial noise barriers to protect 
the closest residences and schools has been recommended and should be sufficient 
to reduce noise levels to compliant levels at the NSRs. 
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cut trenches. Leveling, compacting and resurfacing of the 甘enches will not involve 
significant movement of materials, hence dust impacts will not be significant. 
However proper watering of exposed dirt surface should be undertaken throughout 
the construction phase to ensure 也at the cumulative impacts of these and other 
concurrent works comply with the AQOs at all times. 

Dust Suppressioll Measures 

7.5.22 As presented above, the site formation works are likely to cause short-term 
unacceptable dust impact on all of the representative sensitive receivers. The 
following dust control measures as p訂t of good construction practice should be 
incorporated in the Contract Specification and implemented to minimise dust 
nuisance to within acceptable levels arising from the works 

(i) The Contractor shall undertake at all times to prevent dust nuisance as a 
resu1t of his activities. Effective dust suppression measures as 訂e necess訂y

should be installed to ensure that the air quality, at the boundary of the site 
and at any sensitive receivers, complies with the Hong Kong Air Quality 
Objectives 

(ii) The Contractor shall frequently c1ean and water the Site to minimise 
fugitive dust emissions. 

(iii) Effective water sprays shall be used during the delivery and handling of all 
raw sand and aggregate, and other similar materials, when dust is likely to 
be created and to dampen all stored materials during dry and windy 
weather 
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(iv) Areas within the Site where there is a regular movement of vehic1es must 
be regularly watered as often as is necess訂y for effective suppression of 
dust or as often as directed by the Engineer. 1n most instances it will 
necess訂Y to water haul roads on an hourly basis. 

(v) Should a conveyor system be used, the contractor shall implement the 
following precaution measures. Conveyor belts shall be fitted with 
windboards, ad conveyor 甘ansfer points and hopper discharge areas shall be 
enc10s叫 to minimize dust emission. all conveyors under the con仕actor's

control and carrying materials which have the potential to create dust shall 
be totally enclosed and fi抗ed wi也 be1t cleaners. 
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(ix) All site vehicle exhausts should be directed vertically upw紅ds or directed 
away 企om ground. 
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(vi) Where dusty materials 紅e being discharged to vehic\e 企om a conveymg 
system at a fixed transfer point, a three-sided roofed enc\os叮e with a 
flexible curtain across the en仕y shall be provided. Exhaust fans shall be 
provided for this enclosure and vented to a suitable fabric filter system 

(vii) The Contractor shall confi且e haulage and delivery vehic\es to d的19nated

roadways inside the Site. If in the opinion of the Engineer, any motorized 
vehicle is causing dust nuis組C巴， the Engineer may require that the vehic\e 
be restricted to a maximum speed of 15 km per hour while within the Site. 

(viii) Wheel washing facilities shall be installed and used by all vehicles leaving 
the Site. No earth, mud, debris, dust and the 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. The Contractor 
shall submit details of proposals for the wheel cleaning facilities to the 
Engineer prior to construction of也e facility. Such wheel washing facilities 
shall be usable prior to any e紅thworks excavation activity on the Site. The 
Contractor shall also provide a hard-surfaced road between any washing 
facility and the public road. 

EM &A Reqlliremellt 

7.5.23 The mitigation measures recommended above should ensure that dust levels are 
kept at acceptable levels throughout the Project construction phase. Environmental 
monitoring and audit (EM&A) of dust should be undertaken at the most critical 
ASRs during construction to ensure that compli組ce with statutory limits is 
maintained. Details of the proposed EM&A requirements will be provided in the 
EM&AManual 
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7.5.24 The air quality assessment has assessed the dust impacts associated with the 
cons仕uction phase of the Project. The. assessment has concluded that: 

(i) The worst case scenario will occur during the site formation of the proposed 
Yuen Long Bypass Floodway because there would be a large quantity of 
earth works and 企equent 仕uck movements over dirt roads. 
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(ii) Without adequate mitigation, dust levels generated by the site formation 
works are likely to exceed the Air Quality Objectives at the nearby air 
sensil!Ve rece!Vers. 

(iii) The 仕ansport of material by trucks travelling over dirt haul roads is the 
p討ncipal source of excessive dust generation. 

(iv) Mitigation measures sufficient to ensure compliance with the Air Quality 
Objectives have been included in the assessment. As a result, school, 
hospital and hotel nearby the subject site will be within AQOs. 

(v) An environmental monitoring and audit programme has been formulated to 
ensure compliance is maintained. 

7.6 Operational Impact Assessment 

Introdllctioll 

7.6.1 During the operational phase of the YLBF, the pollutant source is odour from the 
nearby nullahs and streams that will enter into the low flow channel of the 
proposed bypass floodway 

Odour Impact Assessment 

Odour arising from nullahs 
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7.6.2 There are two nullahs and several streams located within the Study Area, namely 
Main Null尬， San Hui Null尬， Sham Chung S仕eam and several un-named 甜甜n

courses. Odour 企om the nullahs and streams are the m句。r odo叮 nuisance. The 
odour arises from pollutants in the water. The major source of pollutants is animal 
wastes washed down from ups仕巴位n pig farms. 1n addition, the current sewerage 
system in the Yuen Long South Development Area (such as Area 13 & 14) is 'less 
formalised' and uncontrolled discharge of sewage into the drainage nullahs is a 
common practJce. 

Mitigation Measllres 

7.6 .3 The Livestock Waste Control Scheme was implemented in July 1, 1997. Since the 
Livestock Waste Control Scheme has been implemented and enforced, substantial 
reduction in pollutant levels have resu1ted. As the construction of 也e YLBF will 
not begin until early 2001 , theoretically the con甘01 scheme should be fully in 
operation in time for the new influx of residents in Yuen Long South Development. 
The discharges 企om the pig farms scattered in the Study Area should therefore 
have been treated before being discharged into the nullahs. Thus odour nuisance 
should not be an issue 
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7.6.4 In the interirn period, the odour problerns can be rninimised by dredging the river 
bed rnore often so as to remove 血e odorous sediments. 

7.7 Overall Conclusious 

7.7.1 It is not likely that the air quality in the Study Area will be subjected to any 
significant construction and operational impacts. 

7.7.2 The construction impact assessment showed that with the implementation of the 
mitigation measures, the air quality during the construction phase can be kept at the 
acceptable levels 

7.7 .3 During the operational phase, the odour nuisance associated with 也e pollutants in 
the Yuen Long Bypass Floodway can be reduced to an acceptable levels provided 
that mitigation measures 缸e implemented. 
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. 
8. NOISE IMP ACT ASSESSMENT 

8.1 Construction Noise 

Introduction 

8. 1. 1 This section assess臼 the potential noise impacts during cons仕uction of 仕le Yuen 
Long Bypass Floodway (YLBF). It is anticipated that noise from the use of 
powered mechanical equipment on site and the haulage of fill material on- and off
site will cause a nuisance to the nearby existing noise sensitive receivers. 

8.1.2 In general te口ns， the methodology used involves the following steps 

) -l ( 
identification of the most likely worst case scenario 企om th巴 . construction 
progranIDle; PLnunupb 

) 1 .l ( 
identification of the nearest representative Noise Sensitive Receivers (NSRs) 
to the work site; 

(iii) ca1culation ofthe total Sound Power Level (SWL) of equipment to be used; 

(iv) ca1culation of Predicted Noise Level (PNL) based on distance attenuation 
企om the notional noise source point to the NSRs; and 

(v) comparison of the cons加ction noise levels with relevant stand缸ds.

8. 1.3 Mitigation measures 缸e then considered if construction noise levels are expected 
to exceed standards. 

Noise Assessmellt Criteria 
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8.1.4 Environmental legislation and standards for construction noise 紅e listed in 
Appendix C & E. 

COllstructiOll Programme αIId Sequellce 

8. 1.5 The Project is progranIDled to commence in Janu訂Y 2001 and is expected to be 
completed in December 2003. 

8. 1.6 Cons仕uction of the YLBF is expected to be carried out 企om the downs仕eam end 
to the upstream to fac ilitate draining of the works site. However, the con甘actormay
st訂t at isolated sections to suit his allocation of resources and to maintain access 
across the channel banks. It is likely that box culverts for the project may be built 
early for the contractor to maintain access 
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8. l. 7 Construction will start with site cle訂ance and excavatien to the required formation 
level. The channel sides will then be batlered back to the required angle. Granular 
material and blinding layer will be placed along the sides and base. Finally, the 
base will be formed with concrete while the sides will be either concreted or 
grasscreted. A maintenance /access road will then be buiLt along the edge of the 
channel 

(i) site clearance and excavation; 
(ii) forming of channel sides; 
(iii) placing of granular material and blinding layer; and 
(iv) concreti月 of channel base and sides. 
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8.1 日 The main construction activities during construction of the YLBF which have been 
identified to generate potential impacts at nearby NSRs include the following 

8.l.9 In addition, there will be cons仕uct!On 仕affic noise 丘。m the haul road. It is 
個ticipated that no percussive piling will be required. 

8 .l. 1 0 During site clearance any existing buildings or s甘uctures will need to be 
demolished before excavation can begin. The area which requires breaking of 
s甘uctures is relatively small and the duration is expected to be short and therefore 
will have minimal impact. 

8. l. 11 A multi-celled box culvert is proposed at the Castle Peak Road crossing point to 
avoid disruption of traffic. It is anticipated that the existing dual 3 lane Castle Peak 
Road can be restricted to a dual 2 lane during the construction period, allowing for 
組 open cut method of construction. The work generally involves breaking up of 
the existing surface, excavation of a trench, followed by construction of the 
concrete box culvert. The 仕ench will then be backfilled and compacted. before the 
surface is reinstated. 

8. l.12 All other activities will be of small scale such that the noise contribution will be 
insignificant when comp紅ed to the aforementioned construction activities. 

Emission Inventory 

June 1998 {repo"lylbf4434 句 8-2 BINNIE 

8. 1.13 The likely ty阱， qu組tity and the SWL for each type of Powered Mechanical 
Equipment (P弘個) used during cons仙ction of也e YLBF and the multi-celled box 
culvert are tabulated in Table 8.1a-8.1b below. It should be noted that 船S IS an 
assumption of 也e likely eq山pment to be used. The actual construction eqliipment 
will be determined by the contractors performing the works. A 50% time us再ge on 
certain equipment has been assumed in the calculations. This is to avoid an 
overestimation of the PNL since in actual cons甘uction it is rare that all construction 
equipment will be operating at the same time 
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Table 8.1a 

Construction E quipment during Construction of the YLBF 

J 

門
，'.
u

Equipment TM Reference Number of SWL per piece Total SWL 

Code Equipment (dB(A)) (dB(A)) 

Site Clearance/Excavatiolt Works 

Excavator 08 1 112 11 6.3 

Dump truck* 067 117 

Water pump (electric) 28 1 6 88 

Generator, silenced 102 100 

Forming Clrall11 el Sides 

Crane, mobile* 048 112 111.9 

Compactor, vibratory 。50 2 105 

Water pump (electric) 281 6 88 

Generator, silenced 102 100 

Clrallnel Side Fou lIdation 

Crane, mob i le卓 048 112 112.4 

Lorry* 141 112 

Water pump (electric) 28 1 6 88 

Generator, silenced 102 1 100 

COllcretillg of Clrallnel 

Concrete lorry mixer* 044 109 114.5 

Poker, vibratory* 170 2 113 

Concrete Pump* 。47 109 

門
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Notes: 

TM 
SWL 

Technical Memorandum on Noise from Construction Works other than Percussive Piling 
Sound Power Level 
assuming 50% on time usage • 

June 1998 [repo"lylbj苛434.8] 8-3 BIN NIE 

可



Agreemellt N o. CE 79/96 
Yuell LOllg Bypass Floodway Feasibility Stu砂

。136ÆIAl1lIssue 2 
F illal EIA S tudy R ep ort 

|
t

「
l

s

r
I
L

尸
L
n
l
u

「
s
u
n
-
u
n
r
u
n
u
n
u
u
n
u
n
u

Table 8. l b 

C onstruction E quipment during C onstruction of the 

M ulti-celled Box C ulvert 

Equipment TM Reference Number of SWL per piece Total SWL 

Code Equipment (dB(A)) (dB(A)) 

Coltcrete Breakillg 

Pneumatic breaker 。27 122 122.0 

Excavation Works 

Excavator 081 112 116.3 

Dump truck* 。67 117 

Water pump (electric) 28 1 
s 

6 88 

Generator, silenced 101 1.00 

COJlstructiolt 01 Box Culvert 

Crane, mobile* 048 112 11 5.2 

Concrete lorry mixer* 044 109 

Poker, vibratory* 170 2 113 

Water pump (electric) 281 6 88 

Generator, silenced 102 100 

Backjillillg Works 

Excavator* 08 1 112 112.8 

Crane, mob i1e* 048 112 

Compactor, vibratory 050 105 

Resllrfacillg Works 

Asphalt paver 004 109 113.5 

Road roller 185 1 108 

Loπy* 141 112 
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TM 
SWL 

Technical Memorandum on Noise from Construction Works other than Percussive PiIing 
Sound Power Level 
assuming 50% 凹的me usage • 
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8.1. 14 The sound power level for each type ofPME is quoted from the following sources 

、
‘
'

，

1 ( 
Technical Memorandum on Noise from Construction Work Other Than 
Percussive Pili嗯， EPD (TM) 

) .l I ( 
BS5228: Part 1: 1984 British Standard Noise Control on Construction and 
Open Si帥， C臼'od，必'e ofPrac叫ticαej戶orBaωSl昀clnj戶ormat

Control 

Represelltative Noise Sellsitive Receivers 
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8.1. 15 A considerable number ofNSRs exist along the proposed floodway. Representative 
NSRs (RNSRs) have been chosen from the NSRs for noise prediction (Figure 8.1). 
A description of the sensitive receivers is tabulated below in Table 8.2 

Table 8.2 
Representative NSRs during Construction Phase 

NSR Description mPD 00. of storeys 

village house at Sham Chung Tsueo 6.7 2 

2 village house at Shung Chung Sao Tsuen 7.5 

3 village house at Tai Kei Leog 8.1 

4 village house 7.2 

5 village house at Yeung uk Tsuen 5.6 

6 village house at Yeung uk Tsueo 5.5 

7 San Kong Hotel 6.1 4 

8 Pok Oi Hospital 5.0 5 

9 Small Traders New Village Public School 4.4 

10 village house 3.5 

11 village house 6.7 
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Assessment ApproacJz 

8. 1.16 The construction noise impact is divided into two parts, the frrst is the noise due 
to 址le various construction activities employing P1鈕， the second is the noise 企om
haulage traffic. The noise levels at the RNSRs due to these two components are 
added together logarithmically. It is expected during concreting works on the 
channel 也at all of the transporting of fill will be finished in the immediate vicini旬，
therefore no loading and haulage traffic is assumed during that stage. 

8. 1.17 The assessment was undertaken on the assumption that all construction equipment 
的 located at a notional noise source and is operating simultaneously at the same 
time. In order to avoid an overestimated PNL, a 50% time usage of certain mobile 
equipment has been assumed in the calculations. Details of the assessment 
methodology and calculation are shown in Appendix E 

8. 1.18 To simulate a worst case scenario during the construction of 也e multi-celled box 
culvert, it is assumed that it will be conducted concurrently with the construction 
of the YLBF. The noisiest activity during construction of the YLBF (excavation 
works) was assumed to be concurrent with the noisiest activity during construction 
of the multi-celled box culvert (surface breaking). Construction works on the 
multi-celled box culvert will be restricted around the Castle Peak Road crossing 
point therefore RNSRs 7 and 8 (San Kong Hotel and Pok Oi Hospital) will be the 
main affected NSRs. 

Predicted Noise Levels 伊'NL)nun

-u 
8. 1.1 9 The PNLs for the different construction activities 缸e tabulated below in Tables 

8.3a - 8.3e. The worst case scenario during cons訂uction of multi-celled box culvert 
is tabulated in Table 8.3f. Details of the calculations are included in Appendix E. 
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Table 8.3a 

The PNLs during Site Clearance / Excavation Works 

NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Site clearance I excavation works 116.3 18 86 .3 
Haul road traffi♂ 69.9 

2 Site clearance I excavation works 116.3 16 87.3 
Haul road traffic. 69.9 

3 Site clearance / excavation works 11 6.3 26 83 .2 
Haul road 甘affic. 69. 1 

4 Site clearance I excavation works 116.3 30 8 1.9 
Haul road traffic. 68.1 

z 

5 Site clearance / excavation works 11 6.3 25 84.4 

Haul road traffic. 77.7 

6 Site clearance I exc3vation works 116.3 80 73.8 
Haul road traffic. 64.7 

7 Site clearance I excavation works 11 6.3 47 78.3 
Haul road traffic. 68.6 

8 Site clearance / excavation works 11 6.3 90 72.9 
Haul road traffic. 64.2 

9 Site clearance I excavation works 116.3 87 73.1 
Haul road traffic. 64.4 

10 Site clearance I excavation works 116.3 40 79 .5 
Haul road traffic. 66.5 

11 Site clearance / excavation works 116.3 170 69.5 
Haul road 甘affic﹒ 61.8 

n
lun

lunhu 

nHUnHUnHU 

* details of haul road traffic ca1culations 3re shown in Appendix E 
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Table 8.3b 

The PNLs during Forming of Cha且nel Sides 

n
l
hn

l
b 

NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Formir竭。f channel sides 11 1.9 18 82.0 
Haul road traffic' 69.9 

2 Forming of channel sides 11 1.9 16 83 .0 
Haul road traffic* 69.9 

3 Forming of chaimel sides 11 1.9 26 79.0 
Haul road traffic' 69.1 

4 Forming of channel sides 11 1.9 30 77. 8 
Haul road traffic' 68 .1 ' 

5 Forming of channel sides 11 1.9 25 81.4 
Haul road traffic' 77.7 

6 Fo叮ning of channel sides 11 1.9 80 70.3 
Haul road traffi♂ 64.7 

7 Forming of channel sides 11 1.9 47 74.7 
Haul road traffic' 68.6 

8 Forming of channel sides 11 1.9 90 69.4 
Haul road traffi♂ 64.2 

9 Forming of channel sides 11 1.9 87 69.6 
Haul road traffic' 64 .4 

10 Forrning of channel sides 11 1.9 40 75 .4 
Haul road traffic' 66.5 

11 Forming of channel sides 11 1.9 170 65.1 
Haul road 甘a ffi.c. 61.8 

nlunun

-unLnununu 

* details of haul road traffic calculations are shown in Appendix E 
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Table 8.3c 

The PNLs during Channel Sides Foundation 

「
s
h
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NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Channel sides foundation 112.4 18 82.5 

Haul road traffic' 69.9 

2 Channel sides foundation 112.4 16 83.5 
Haul road traffic' 69.9 

3 Channel sides foundation 112.4 26 79.5 
Haul road traffic' 69.1 

4 Channel sides foundation 112.4 30 78.3 

Haul road traffic' 68. 1 ' 

5 Channel sides foundation 112.4 25 81.7 

Haul road traffi♂ 77.7 

6 Channel sides 日oundation 112 .4 80 70.6 
Haul road 住affic' 64.7 

7 Channel sides foundation 112.4 47 75.1 
Haul road traffic' 68.6 

8 Chan,nel sides foundation 112.4 90 69.7 
Haul road traffic' 64.2 

9 Channel sides foundation 112 .4 87 70.0 
Haul road traffic' 64 .4 

10 Channel sides foundation 112.4 40 75.9 
Haul road traffic' 66.5 

11 Channel sides foundation 112 .4 170 65.3 
Haul road traffic' 61.8 
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* d刮目1 ， of haul road tra伍c ca1culations are shown in Appendix E. 

JU lIe 1998 [report \yf，昕434.8J 8-9 BINNIE 

p
b
ρ
I
U

口
l
u
p
I
U
V
I
I



Agreemellt No. CE 79/96 
Ylle/l LOlIg Bypass Floodway F easibility Stlldy 

。1361宏lA11/lss11e 2 
Fillal EIA Stlldy Report 

Table 8.3d 

The PNLs during Concreting Works 

NSR Cons仕uction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

Concreting works 114.5 18 84.4 

2 Concreting works 114.5 16 85 .4 

3 Concreting works 114.5 26 81.2 

4 Concreting works 114.5 30 79.9 

5 Concreting works 114.5 25 81.5 

6 Concreting works 114.5 80 71.4 . 
7 Concreting works 114.5 47 76.1 

8 Concreting works 114.5 90 70.4 

9 Concreting works 114.5 87 70.7 

10 Concreting works 114.5 40 77.5 

11 Concreting works 114.5 170 64.9 

• details of haul road traffic calculations are shown in Appendix E 
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Table 8.3e 

The PNLs during Construction of the Multi-celled Box Culvert 

NSR Construction Activities T. SWL Distance 
(dB(A)) (m) 

7 Surface breaking 122.0 50 

Excavation works 116.3 50 

Construction of box culvert 115.2 50 

Backfilling works 112.8 50 

Resurfacing works 113 .5 50 

B Surface breaking 122.0 113 
' 

Excavation works 116.3 11 3 

Construction of box culvert 11 5.2 11 3 

Backfilling works 11 2.8 11 3 

Resurfacing works 113.5 11 3 

Table 8.3f 

T he PNLs during Construction of the Multi-celled Box Culvert 

(Worst Case Scenario) 

NSR Construction Activities T. SWL Distance PNL 
(dB(A)) (m) (dB(A)) 

7 Surface breaking 122.0 50 83.0 

Excavation works 116.3 47 78.3 
Hau1 road traffic' 68.6 

8 Surface breaking 122.0 113 75.9 

Excavation works 116.3 90 72.9 
Haul road traffic' 64.2 

'" deta i1s of hau\ road traffic calculations 8re shown in Appendix E 
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83.0 

77.3 

76.2 
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70.2 
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PNL 
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8.1.20 

8. 1.21 

8. 1.22 

8. 1.23 

8.1.24 

Impact Evalllatioll and Recol1ll1lended Mitigation Meas lIres 

The PNLs shows that cons甘uction noise will exceed the daytime noise criteria 
of 75 dB(A) at most of the NSRs. It should be noted that thes巴 noise levels 
represent the maximum anticipated noise levels 也at may be experienced at some 
time during the construction works. However, these levels would not persist for 
the duration of the whole Project. 

Mitigation measures are required and the following forms of mitigation are 
recommended 

Redllcing the Number 01 Equipment/Construction Works in Areas Close to NSRs 

Noise can be reduced by increasing the distance between the operating equipment 
and the NSRs or by reducing the number of items of equipment,' cons如ucllon

activity in the area andlor duration of cons甘uction at any one time. By 
controlling the number of items of particularly noisy equipment operating near 
NSRs (particularly sensitive NSRs like schools), noise levels can be reduced by 
about 3 dB(A) 

Noise Control on Equipment 

Equipment noise can be effectively reduced by means of silencers, mufflers, 
aco l1stic linings or shields. The engines of eql1ipment sl1ch as bulldozers, 
excavators and other earthmoving plant generate most of the noise. Sound 
absorbing linings to 也e engme comp紅細lents; effective engine exhaust silencers; 
and sound baffles mounted at all openings to the engine comp訂trnents can reduce 

noise levels by around 3 dB(A). Crawler cranes also create noise nuisance if they 
are not kept well greased and properly serviced 

的e 01 Quiet Plant and Working Methods 

The use of quiet plant and working methods can further reduce noise levels 
Quiet plant is defined as Powered Mechanical Equipment (Pl\但) whose ac仙al

sound power level is less than the value specified in the TMs for the same piece 
of equipment. To allow the Contractor some flexibility to select equipment to suit 
his needs, it is considered too restrictive to specify which specific items of 
silenced equipment to be used for the construction operations. It should be noted 
that various types of silenced eql1ipment can be found in Hong Kong and are 
readily available on the market. 
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Examples of SWLs for specific silenced PME that may be used during 
construction are shown below 

Dump truck max SWL : 110 晶(A);

Excavator max SWL : 105 dB(A); 
Vibratory poker max Sv，也: 110 dB(A); 
Lo叮y max SWL : 105 dB(A); and 
Concrete pump max SWL : 105 dB(A) 

Note: Mouchel Asia Lt丸 "Feasibility Study for ROllte 161r011l West Kowloml 10 Sha Tin -
ElIviro fl1nental Impact Ass叮叮nent Report" (1996) Highways Department 

. 
avoid any sudden banging and clanging of materials or equipment; 
avoid sudden revving of engine on any mobile plant; and 
avoid dumping of materials onto dump truck at a great height and to dump 
as slowly and as quietly as possible 
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Some common quiet working methods applicable to site clearance aqd excavation 
works includes: 

. 

. 

Use ofTempo叮叮 Noise Barrier 

8. 1.25 Noise can also be reduced by construction of barriers which screen the lower 
floors from viewing the ' sites. These barriers should be gap free and have a 
surface mass density of at least 20 kglm2

. Materials of this density includ巴 brick，
concrete and composite material comprising of minimum 50 mm thick sound 
absorbing lining with 10 mm thick plywood (or 1 mm thick steel) backing These 
barriers reduce noise by about 5 dB(A). If barriers fully screen equipment from 
the view of any NSR, noise reduction will be about 10 dB(A). 

4. 

8. 1.27 The Contractor should ensure that the noise barrier is properly maintained at all 
times, any gaps or openings should be repaired promptly to ensure its 
effectiveness 

••• 
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8. 1.26 It should be possible for the Contractor to construct tempor訂y noise barriers in 
the form of site hoardings. A 2.5 m high tempor缸y noise barrier should be 
sufficient to reduce noise levels provided the barriers have no openings or gaps 
and have a superficial surface density of at least 20 kglm2 Since most of the 
worst affected NSRs are village houses of 1 to 2 storeys, the height of the barrier 
is considered to be adequate in providing the necess訂y protection to most of the 
affected NSRs. 
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8. 1.28 Provided the Contractor implem ents the recommended mitigation m easures, 
construction noise levels can be kept to reasonable levels a t all times. T h e noise 

levels before and after mitigatio n are shown in Table 8 .4a - 8 .4e and discussed 

below. 

S ite C learance/Excavatio n W orks 

8 .1.29 Assessment has indicated that unrnitigated construction activities would cause 

exceedances at most of the NSRs. Table 8 .4a shows th e noise levels w ith and 

without m itigation during site clearance/excavation works 

Table 8 .4a 

C omparison of Noise L evels With and W ithout Spe cific M itigation 

during Site Cleara ncelExcava tion W or k s 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance of 
PNL noise cn teria PNL** mitigated noise criteria 

before PNL串申車 after mitigation 
dB(A) dB(A) mihgation dB(A) dB(A) 

dB(A) dB(A) 

86.3 75 yes'也 1 1.3 80.3 75.3 no 

2 87.3 75 yes '" 12.3 81.3 76.3 yes '" 1.3' 

3 83.2 75 yes ", 8.2 77.2 72.2 no 

4 81.9 75 yes'" 6.9 75.9 70.9 n。

5 84.4 75 yes '" 9.4 78.4 73 .4 n。

6 73.8 75 no 67.8 62.8 no 

7 78.3 75 yes 為 3.3 72.3 67.3 no 

8 72 .9 N/A 66.9 61.9 N/A 

9+ 73. 1 70 yes 起 3 .1 67. 1 62. 1 n。

IO 79.5 75 yes '" 4.5 73.5 68.5 n。

11 69.5 75 no 63.5 58.5 no 

v 

il 
-
-
'
ι
 

+ schoo\ 
• ANL 75 dB(A) for 閃sidences and 70 dB(A) for school based on EPD's ProPECC PN12193. 
叫 Assuming 3 dB(A) reduction from using acoustic lining/shield, silencer or muffler on 

earthmoving plant's engir呃，
Assuming 3 dB(A) reduction from limiting of equipment and/or construction activity and 
reduction of construction duration 

*"'* Assuming 5 dB(A) reduction from noise barrier in the forrn of site hoarding 
a Marginal exceedances; the use of quiet equipment and working methods should alleviate the 

problem. Altematively a more effective noise barrier should be constructed to provide 
additional noise reduction 
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Fonnin !1: of Channel S ides and Base 

8.1 .30 Assessment h as indicated th at unmitigated construction activities would cause 

exceedances at some of the NSRs. Table 8 .4b shows the noise levels with and 

without mitigation during fo口ning of channel sides and base 

Tab le 8.4b 

Com parison of Noise Levels W ith and W ith out Sp ecific Mitigation du ring 

Forming of C h a n nel S ides and Base 

RNSRs urunitigated ANL* exceedance of mitigated h目her exceedance 
PNL nOlse cntena PNL** mitigated of 

before PNL*** nOlse cntena 
dB(A) dB(A) mitigation dB(A) after 

dB(A) dB(A) ffi lt1ga t10n 
dB(A) 

l 82.0 75 yes '也 7.0 76.0 71.0 no 

2 83.0 75 yes 起 8.0 77.0 72.0 n。

3 79.0 75 yes'也 4 . 0 73.0 68.0 no 

4 77.8 75 yes'" 2.8 71.8 66.8 no 

5 81.4 75 yes '" 6.4 75 .4 70.4 no 

6 70.3 75 no 64.3 59.3 no 

7 74.7 75 n。 68.7 63.7 no 

8 69 .4 N/A 63 .4 58.4 N/A 

9+ 69.6 70 no 63.6 58.6 no 

10 75 .4 75 yes '" 0.4 69.4 64 .4 nO 

11 65.1 75 no 59. 1 54.1 no 
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+ school 
• ANL 75 dB(A) for residences and 70 dB(A) for school based on EPD's ProPECC PN12193 

** Assuming 3 dB(A) reduction from using acoustic lininglshield, silencer or mu ft1er 00 
earthmoving plant's engine. 
A的ss叫u叫ml叩mn叮m咚1海g 3 dB叭(A的) r叫e“du叫c叫t10n。凹叩n】 告仇。m lim叮盯1m叫1

redu叫ct1叩。n of c叩。nstn加l叫c叫t100凹叩n duration 
*** Assuming 5 dB(A) reduction from noÎse barrier in the fonn of site hoarding. 
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Channel Sides Foundation 

8. 1.31 Assessment has indicated that unmitigated construction activities would cause 

exceedances at some of the NSRs. Table 8 .4c shows the noise levels with and 

without mitigation during foundation of channel sides. 

Table 8 .4c 

Comparison of Noise Levels With and Without Specific Mitigation 

during Foundation of Channel Sides 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance of 
PNL nOlse cnteria PNL** mitigated nOlse cntena 

before mitigation PNL串串串 after 
dB(A) dB(A) dB(A) dB(A) mitlgation 

dB(A) dB(A) 

82 .5 75 yes'" 7.5 76.5 7 1.5 no 

2 83.5 75 yes 自 8.5 77.5 72.5 no 

3 79.5 75 yes 但 4 . 5 73.5 68.5 no 

4 78.3 75 yes'也 3 . 3 72.3 67.3 no 

5 81.7 75 yes 起 6.7 75.7 70.7 no 

6 70.6 75 no 64.6 59.6 n。

7 75. 1 75 n。 69. 1 64. 1 no 

8 69.7 N/A 63.7 58.7 N/A 

9+ 70.0 70 n。 64.0 59.0 n。

10 75 .9 75 yes '" 0.9 69.9 64.9 n。

11 65.3 75 no 59.3 54.3 no 

lll 
avaa 

• 
schoo1 
ANL 75 dB(A) for residences and 70 dB(A) 自or school based on EPD's ProPECC PNI2I93 
Assuming 3 dB(A) reduction from using acoustic lininglshie1 d，別lencer ar muff1 er on 
ea鬥hmoving plant's engine 
Assuml啥 3 dB(A) reduction from limiting of equipment and/or cons仙ction activity and 
reduction of con s訂uction duration 

*.* Assuming 5 dB(A) reduction from noise barrier in the fonn of site hoarding 

+ 

*. 
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Concreting of Channel 

8. 1.32 Assessment has indicated that unmitigated construction activi ties would cause 

exceedances at some of the NSRs. Table 8 .4d shows the noise levels with and 

without mitigation during concreting of the channel 

Table 8.4d 

Comparison of Noise Levels With and Without Specific Mitigation 

during Concreting of Channel 

可
目
，
'
，
a
a

可
E
E

且
，
』

a

',‘ 

RNSRs unmitigated ANL* exceedance of mitigated further exceedance of 
PNL nOlse cntena PNL抖 mitigated nOlse cntena 

before PNL串串串 after 
dB(A) dB(A) mitigation dB(A) mlhgatlon 

dB(A) dB(A) dB(A) 

84.4 75 yes" 9.4 78 .4 73 .4 no 

2 85 .4 75 yes'臼 1 0 .4 79 .4 74.4 no 

3 81.2 75 yes 局 6.2 75.2 70.2 no 

4 79.9 75 yes " 4.9 73 .9 68.9 no 

5 81.5 75 yes " 6.5 75.5 70.5 no 

6 7 1.4 75 no 65 .4 60.4 no 

7 76.1 75 yes " 1.1 70.1 65. 1 no 

8 70.4 N/A 64.4 59 .4 N/A 

9+ 70.7 70 yes" 0.7 64.7 59.7 no 

10 77.5 75 yes " 2.5 71.5 66.5 no 

11 64.9 75 no 58.9 53.9 no 

+ school 
* ANL 75 dB(A) 臼r residences and 70 dB(A) for schoo1 based on EPD 's ProPECC PN/2月3

** As訶su叩r叮ml叩mr叫1m叮ing 3 dB(A) r閃educt

e間ar忱thmoving pl旭a叩n叫t '5 e開ng卸m悶e 

Assuming 3 dB(A) reduction from limiting of equipment and/or construction activity and 
reduction of cons甘uction duration 

*.. Assuming 5 dB(A) redl叫

可
l
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Construction of the Multi-celled Box Culvert 

8.1.33 Assessment has indicated that unmitigated cons仕uction activities would cause 

exceedances at the NSRs. Table 8.4e shows the noise levels with and without 

mitigation during construction of the multi-celled box culvert. 
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Table 8.4e 
Comparison of Noise Levels With and Without Specific Mitigation during 

Construction of the Multi-celled Box Culvert (Worst Case Scenario) 
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RNSRs urunitigated ANL* exceedance of mitigated further exceedance of 
PNL - worst nOlse cntena PNL** mitigated nOlse cntena 
case scenano before PNL車車車 after 

dB(A) dB(A) mitigation dB(A) mlttgation 
dB(A) dB(A) dB(A) 

7 84.3 75 yes 符 9.3 78.3 73.3 no 

s 77.7 N/A 71.7 66.7 N/A 
L 

--vkfk' 

+ school 
* ANL 75 dB(A) for residences and 70 dB(A) for school based on EPD's ProPECC PN/2/93. 
•• Assumîng 3 dB(A) reduction from using acoustic Iininglshìeld, silencer or muffler on 

earthmoving plant's engine 
Assuming 3 dB(A) rcduction 'from limiting of equipment and/or cons怕的on activity and 
reduction of construction duration. 

••• Assuming 5 dB(A) reduction from noise barrier in the fonn of site hoarding. 

E lI virollmelltal MOll Ìtorillg alld A I/dit (EM&A) Reqlliremellt 

8. 1.34 In view ofthe potentially high construction noise levels, monitoring of noise levels 
at appropriate NSRs throughout the construction phase is recommended. The 
purpose of the monitoring is to ensure that construction takes place with a 
minimum adverse impact to the nearby NSRs. The noise monitoring prograrnme to 
be implemented during the construction period is outlined in the Environmental 
Monitoring and Audit (EM&A) Manual 

Mitigatioll Cla l/ses 

8. 1.35 The following sections outline the mitigation clauses recommended for inclusion 
in the EM&A Manual and the Contract documents. 

8.1 .36 The Contractor should consider noise as an environmental constraint in the planning 
and execution of the Works. 

8. 1.37 The Contractor should comply with the Noise Control Ordillallce (Cap 400) and 
with any regulations made under the Ordinance, including restrictions placed on 
noise from construction work and the requirements to seek CNPs. Before 
commencing work which requires CNPs, the Contractor should obtain these permits 
and display them appropriately 
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8. 1.38 In addition to the requirements imposed by the Noise Control Ordinance, to control 
noise generated 企om equipment and activities for the purpose of carrying out any 
construction work other than percussive piling, during the time period 企om 0700 
to 1900 hours, on any day not b巴ing a general holiday (inc\uding Sundays), the 
following requirements shall also be complied with: 

(a) The noise level measured at 1 m from the most affected external facade of 
the nearby noise sensitive receivers from the construction work alone during 
any 30 minute period shall not exceed an equivalent noise level (Leq) of 
75 dB(A) 

Any stoppage or reduction in output resulting 企om compliance with this 
clause shall not entitle the Co帥actor to any extension of tirne for 
completion or to any additional costs whatsoever. 
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(b) The noise level measured at 1 m from the most affected external facade of 
the nearby schools from the construction work alone during any 30 minute 
period shall not exceed an equivalent noise level (Leq) of 70 dB(A) 
[65 dB(A) during school examination periods] 

The Contractor shall liaise with the schools and the Examination Authority 
to ascertain the exact dates and times of all examination periods during the 
course of the contract 

(c) The Contractor shall, before the start of the Project, inform and liaise with 
the authority of the Pok Oi Hospital on the timing, duration of the Project, 
the noise to which the Hospital may be exposed to and the measures being 
taken to limit the nuisance 

The Contractor shall take all practical measures so as to minimize the noise 
impact on the Hospital and ensure that noise form the Project be kept to a 
minimum as f:訂 as practicable 

(d) Should the limits stated in the above sub-c\aus巴s (a) and (b) , be exceeded, 
the construction shall stop and shall not recommence until appropriate 
measures acceptable to the Engineer, that 訂e necessary for compliance, 
have been implemented 

8. 1.39 The Contractor shall devise, arrange methods of working and carry out the Works 
in such a manner so as to minimise noise impacts on the surrounding environment, 
and shall provide experienced personnel with suitable training to ensure that these 
methods are implemented 
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8.1 .40 Before the commencement of any work, the Engineer may require the methods of 
working, equipment and sound-reducing measur巴s intended to be used on the Site 
to be made available for inspection and approval to ensure that they are suitable for 
the project 

8. 1.41 The Contractor shall ensure that all plant and equipment to be used on the Site 
likely to cause excessive noise be effectively sound-reduced by means of silencers, 
mufflers，的oustic linings or sh耐心， acoustic sheds or screens or other means to 
avoid disturbance to any nearby NSRs. All hand-held percussive breakers and air 
compressors will comply with the Noise Control (Hand-held Percussive Breakers) 

Regulations and Noise Control (Air Compressors) Regulations respectively under 
the Noise Control Ordinance (Ordinance No. 75188, NCO Amendment1992 No. 6) 
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8. 1.42 The Contractor shall ensure that all plant and equipment to be used on site are 
prop巴rly maintained in good operating condition. 

8. 1.43 It is recommended that cons甘uction noise should be mitigated using a suitable 
combination of the following measures: 

(a) 

(b) 

(c) 
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(e) 
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Noisy equipment and activities should be sited by the Contractor as far 企om
close-proximity sensitive receivers as is practical. Prolonged operation of 
noisy equipment close to dwellings and school should be avoided 

Noisy plant or processes should be replaced by quieter altematives where 
possible. Silenced diesel and gasoline generators and power uni峙， as well 
as silenced and super-silenced air compressors, can be readily obtained. 

Noisy activities should be scheduled to minimise exposure of nearby 
sensitive receivers to high levels of construction noise. For example, noisy 
activities can be scheduled for midday, or at times coinciding with periods 
of high background noise (such as during peak traffic hours). 

Idle equipment should be tumed off or throttled down. Noisy equipment 
should be properly maintained and used no more often than is necess訂y

The power units of non-electric station缸y plant and earth-moving plant 
should be quietened by vibration isolation and partial or full acoustic 
enclosures for individual noise-generating components 

。
( 

Construction activities should be planned so that p紅allel operation of 
several sets of equipment c\ose to a given receiver is avoided thus reducing 
the cumulative impacts between operations. The numbers of operating items 
of powered mechanical equipment should be minimised 
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(g) Construction plant should be properly maintained and operated. Construction 
equipment often has silencing measures bui1t in or added on, e.g. bulldozer 
silencers, compressor panels, and mufflers. Silencing measures should be 
properly maintained and utilised 

) h ( 
Equipment known to emit sound strongly in one direction, should, where 
possibl巴， be oriente挂鉤 that the noise is directed away from nearby NSRs 

) l ( 
Material stockpiles and other structures should be effectively utilised, where 
practicable, to screen noise from on-site construction activities. 
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。) A noise barrier in the form of a 2.5 m high site hoarding should be built 
along the site boundary in the vicinity of nearby noise sensitive receivers 
as required. These temporary noise barriers should be gap fr~e and have a 
surface mass density of 20 kg/m'. The Contractor should ensure that the 
noise b訂rier is properly maintained at all times and that any gaps or 
opening should be repaired promptly to ensure its effectiveness. 

8.1 .44 For the purposes of the above clauses, any domestic premises, hotels, hostel, 
temporary housing accommodation, hospital, medical clinic, educational institution, 
place of public worship, library, court of law, perforrning arts centre or office 
building shall be considered a noise sensitive receiver 

8.1 .45 Notwithstanding the requirements and limitations set out and subject to the clauses 
above, the Engineer may upon application in writing by the Contractor, allow the 
use of any equipment and the carrying out of any construction activities for any 
duration provided that he is satisfied with the application which，凶 his opinion, to 
be of absolute necessity and adequate noise insulation has been provided to the 
educational institutions to be affected, or of emergency nature, and not in 
contravention with the Noise Control Ordinance in any respect. 

Residllal I lIIpacts 
" 

8.1.46 Provided the Contractor implements the recommended mitigation measures, 
construction noise levels can be kept to reasonable levels at all times. No residual 
impact is expected. A noise monitoring programme will be implemented to ensure 
the noise impacts would be kept within the recommended noise criteria throughout 
the construction works. 

., 

, 1 

'、

L' 

The area adjacent to the proposed low flow pumping station is currently zoned as 
‘Undeterrnined' . The proposed pumping station will be located adjacent to several 
extensive infrastructure projects, namely Route 3 Highway and Kam Tin Riv巴r
Any potential future noise sensitive development will be at a distance unlikely to 
be affected by the operation of the pumping station 

L' 
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8.2 Operational Noise 

8.2 .1 During operational phase, it is not expected that the proposed YLBF will have any 
significant noise impact. Traffic travelling along the access road and the pumping 
facilities installed at the pumping station are likely to be the only noise sources 
during the operational phase of the Pr句ect

8.2.2 

8.2.3 

An access road will be built along the entire length of the YLBF. In accordance 
with recent governrnent policy the access road will be built to HyD standards, 
maintained by HyD and open to the public. Traffic using this road is unlikely to 
be significant since most of the traffic will be from local villages. It is probable 
that DSD would utilize the access road for maintenance pu中oses at approximately 
6 month intervals. 

A low flow pumping station is proposed near the northem part of the YLBF. 
Location of the proposed low flow pumping station is shown in Figure 8.1 and its 
general layout is shown in Figure 8.2. The nearest NSR (RNSR 11) is some 210 
m away from the pumping station. Since the pumping faci lities will be situated 
inside an enclosed structure, the noise level associated with 血e pumping station is 
not expected to be significant 

8.3 Impact Summary and Conclusion 

CO /l structio/l Noise 

8.3.1 Noise from the use of powered mechanical equipment on site and the haulage of 
fill material on- and off-site will cause a nuisance to the nearby existing noise 
sensl tIve recelvers. 

8.3.2 The construction noise assessment shows that unmitigated noise levels could exceed 
EPD's recommended maximum noise levels for day-time construction work when 
construction activities occur in close proximity to noise sensitive receivers or when 
several construction works occur simultaneously 
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8.3.3 Exceedances of noise level is unavoidable because of the close proximity between 
the construction works and the NSRs. Effective noise mitigation measures will be 
necess訂y for the construction works to meet the criteria 

8.3 .4 The use of quiet plant and working methods, reducing the number of equipment, 
restricting the number of works and the use of substantial noise barriers to protect 
the closest residences and schools has been recommended and should be sufficient 
to reduce noise levels to compliant levels at the NSRs. 
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8.3.5 A noise monitoring programme is proposed to ensure cons甘uction noise is within 
the recommended criteria throughout the construction works. 

Operatio /l al Noise 

8.3.6 Noise associated with the access road and the low flow pumping station is not 
expected to create nuisance to the ne紅'by noise sensitive receivers during 
operational phase. 
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9. LANDSCAPE AND VISUAL IMPACT ASSESSMENT (L&VIA) 

9.1 Introduction 

9.1.1 This chapter provides an assessment on the potential landscape and visual impacts 
resulting 企om 血e proposed Yuen Long Bypass Floodway 仔LBF) and recommends 
suitable mitigation m巴asures to minimize 也e potential 自lpact. In addition to the 
site ofthe proposed YLBF, some fishponds adjacent to the site will also be affected 
by tempor訂y occupation during the construction of the proposed YLBF. The 
potential landscape and visual impacts on these affected 吋acent fishponds have 
also been taken into consideration during this assessment. 

9. 1.2 The Landscape and Visua1ln1pact Assessment (L&VIA) has been prep缸ed with 
reference to the guidelines in the Technical Memorandum for Environment Impact 
Assessment Process (Annexes 10 and 18). The landscape impact stúdy includes: 
a description of the existing landscape condition of the site and the affected 
adjacent 缸eas; review of the current and future land uses identified in the Tai 
Tong, Nam Sang W缸， and Yuen Long Outline Zoning Plans (OZPs) and proposed 
or committed Government proj凹的; and identification of 也e potential landscape 
impact. The visual impact study includes: study of the site context; identification 
of existing and planned visual receptors with respect to the current site context and 
land use zoning in the OZPs and proposed/committed Govermnent projects; and 
identification of potential visual impacts. In the final section of the assessment, 
mitigation measures for potentiallandscape and visual impacts are recommended. 

9. 1.3 A number of aerial photographs, photomontage and plans 訂e also provided to aid 
也e graphica1 presentation of the assessment. The Conceptual Landscape Plans 
which provide chainage details are inc1uded in Appendix G 

9.2 Landscape Condition and Character of the Site and j ts Surrounding Areas 

9.2 .1 This section assesses the landscape character of the site in the light of伽 current

landscape situation and future land uses taking into account the Yuen Long and Tai 
Tong OZPs and proposed and committed Govermnent projects. 

o Exist圳

nHUnHunu 9.2.2 Yuen Long TOW11 Centre comprises high density, high rise urban development. To 
the southeast of Yuen Long TOW11 Centre is a mix of scattered village houses 
interspersed with areas of active and inactive agricultura1 1and. Village settlements 
and agriculturalland extend across the border between Yuen Long and Tai Tong 
and cover the southem and westem p訂t of Tai Tong dis仕ict. The Yuen Long 
Highway (YLH)甘uncates this low-lying 訂閱 which is bordered to the south and 
east by undeveloped hilly terrain. In the east and northeast of the Yuen Long 
Town Centre lie mainly fishponds and scat!ered village hous的.

Jlllle 1998 [reporllylbf4434.9] BINNIE 9-1 
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Laltd Use Pattem ilt Yllelt LOlIg alld Tai TOllg (Figllre 9.2) 

9.2.3 According to the Yuen Long OZP, Yuen Long Town Centre comprises mostly 
‘Reside且tial (Group A)' zones in which relatively high-intensity and high-rise 
developments (in comparison to the surrounding rural area) 的 permitted. The 
Yuen Long Town Centre wil1 therefore remain an area of relatively high-intensity 
and high-rise urban句pe development. 

9.2 .4 According to the Yuen Long and Tai Tong OZPs, the area between the existing 
border of Yuen Long Town Centre and YLH comprises various land use zones 
including ‘Vil1age Type Development',‘Residential (Group A)',‘Residential 
(Group B)',‘Comprehensive Development Area' (CDA),‘Open Space' and 
‘ GovernmentlInstitu位onlCommunity' zones. A mix of low-intensity and low-rise 
village-type development, and relatively high intensity residential developments is 
planned for this 訂閱. However，也is is likely to be further intensified in future as 
a result of the 仕ansportation inlprovements provided by the future West Rail 
Stations in Yuen Long and the Route 3 highway. 

9.2.5 To the south and southeast of the YLH planning zones include: 'Vi11age-Type 
Development' , ‘Residentia1 (Group D)' , ‘CDA', ‘Open Space' and ‘Agriculture' 
zones. This 訂閱 is therefore likely to remain as a largely low lying rural 訂閱
The slopes a吐)0血泊g Tai Lam Country Park in the southem p訂t of the Tai Tong 
訂閱 and 也e hilly areas in the eastem p甜。f Tai Tong are designated as 
'Conservation Area'. These areas will therefore be retained as a nr"lral open 
passive recreatlOn 缸ea.

9.2.6 In the Au Tau district, the proposed YLBF is situated in an 訂閱 mainly designated 
as 組‘Undetermined' (‘U') zone on the Nam Sang Wai OZP. The future 
development pa仕em ofthe ‘U' 訂閱 is not known at this stage. The adjacent 的as

ofthe 'Undetermined' zone 紅e designated as ‘Green Belt' ,‘Open Space',‘Vil1age 
Type Development' ，‘GovernmenνInstitutionlCommunity' and ‘Residential (Group 
D)' zones. Thus there wil1 be a mix of low-intensity, low-rise vil1age residential 
development, and green open space in the area adjacent to the 叮， zone. 

Lalldscape Clzaracter of tlze Site altd its Sllrrolllldillg Areas 伊I仰 9.1)

9.2.7 In view of the current landscape situation and the future la且d use pa位em according 
to the OZPs, the Yuen Long Town Centre will expand up to the YLH. To the 
south and southeast of也e YLH, a rura1缸ea will remain. The YLH provides the 
physical sep訂ation between the two areas of也ti Yuen Long Town Centre and the 
southeastem rural 訂閱 The rura1 area is geographically cOm1ected to 也e natural 
出ly 訂閱 to the southeast which forms p紅t of the Tai Lam Coun甘y Park. The 
prop'osed YLBF abuts the toe of the southeastem embankn1ents of the YLH and is 

Jlllle 1998 ["portlyl明434 月 9國2 BINNIE 
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therefore situated adjacent to the rural 紅ea to the south and southeast of the 
highway 

9.2.8 The overalllandscape ofthe rural 訂閱 is low-lying and generally f1at. The current 
landscape elements in the rural 訂閱 include agricultural land, village houses with 
fishponds in the north. Most of the existing landscape elements such as village 
houses and agriculturalland are likely to rem也 in future. However, according to 
位le OZPs some current landscape elements such as fishponds 組d surrounding rural 
areas, will be replaced by low-intensity residential elements in the ‘Residential 
(Group D)' zone and new village houses in the ‘Village Type Development' zones. 
Them句。r landscape elements are defined as follows . 

• 
village houses 
green landcover and tural vegetation including cultivated 1組4
low-intensity 組d low-rise residential developments 
fishponds in the ‘Undetermined' zone 

• 
• 
• 

9.2.9 In spite of the likely changes as a result of the land use zoning of 也e OZPs the 
overall rural landscape character will be retained. The above landscape elements 
con的bute to the rural landscape character of the site a且d its surrounding 
e且.Vlfonrne且t.

9.2.10 There are in the order of 467 trees in the subject site (a detailed list is provided in 
Appendix D as p紅t of the prelim泊位y Tree Survey). Clusters oftrees are scattered 
曲。ughout the site area but no distinct woodland landscape feature exists within the 
site. Seventeen of 也e 甘ees found within the proposed site linùt are listed in the 
Fores甘y Regulations (Cap. 96 Section 3)1, including Michelia alba and Magnolia 

grandiflora (Magnoliaceae species)，組d Lagerstroemia speciosa (Lagers甘oemla

species). Most ofthe other trees within the site 訂e plantation or fruit trees. Over 
80% of 也e 仕ees in the site 訂em甘oduced species and over 60% are fruit trees. 
General1y, the 臨的 have a diameter at breast height (DBH) ofbetween 10 cm and 
的 cm and a 仕的 height of between 1.7 m and 12 m. There is an exceptionally 
large Ficus microcarpa (仕ee no. 28) which has DBH of 2.5 m, crown diameter of 
12 m and 出e height of 10m. 

The Forestry Regulations apply to plants within un-leased Government land only. At the tirne of 
assessment, only one Miche /ia alba is found in u且leased government land 

JllIle 1998 {report"，/，昕434 句 9-3 BINNIE 
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9.3 Visual Analysis 

Site COlltext 

9.3 .1 The proposed YLBF is located to the south and east ofYuen Long Town wi也i且

the rural area of the Northwest New Territories. The 3.8km YLBF alignment 
commences at 甘le M也n Null泊， runs along the southem side of the YLH, crosses 
Castle Peak Road 吋acent to Yeung uk Tsuen, and continues No咄咄t to the Kam 
Tin River. The site's content (and thus the 紅ea to be affected) is mostly 
agricultural land, village settlement 紅ea and fishponds (Plate 9.1). The YLH and 
Pok Oi Hospital 缸e immediately a句acent to the proposed floodway 企om chainage 
o to 2+400 and at chainage 2+500 respectively. The Yuen Long Town Cen甘e IS 

approxÎnlately 600 me仕的 away from the proposed floodway. The proposed Route 
3 Highway will be located adj acent to the northem section of the floodway 
(chainage 2+900 - 3+800) 組d 仕le 品ture West Rail will pass over the proposed 
floodway at chainage 2+650 

Visllal Receptors 

9.3 .2 Loo祖ng at 也e adjacent site context there are several sensitive visual receptors: at 
chainage 2+650 residential properties (the adjacent village houses and some of the 
existing and future residential buildings in Yuen Long Town Cen仕e); main 
roads/rail routes (YLH, the future West Rail); a development approved by the 
Town Planning Board at the Pun uk site 組d Pok Oi Hospital. The sensitivity of 
these visual receptors are identified in Table 9.1 and 也e following paragraphs. 

Table 9.1: Types of Visual Receptor and Sensitivity 

Types of Visual Receptors Se血itivity

Residential Properties 呵，
High 

Main Road I Railway Moderate 

Hospital Moderate 

Conunerciall !ndustrial Properties Low 
., 

CIlannel Sectioll fr011l CIlaillage 0+000 to 2+400 

9.3 .3 The floodway will be visible, viewed 企om the a句acent villages to the south and 
east and overlooked 企om the YLH along its length 
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9.3.4 However, the floodway will not be visible from the villages to the north of the 
YLH due to the intervening highway embankment. 

Cha1l1lel Sectio /l fro l1l Chai/lage 2+400 to 2+800 

9.3.5 Visual receptors in the this 訂閱 include a development approved by the Town 
Planning Bo紅d at the Pun uk site, Pok Oi Hospital and the Small Traders New 
Village west of the floodway and some village houses to the east. The proposed 
West Rail will pass over the floodway in 也is section. The floodway will be visible 
from the proposed West Rail. 

ChaIl1Iel Sectio/l fro l1l Chai/lage 2+800 ω 3+800 

9.3.6 Fishpond~ and village houses are adjacent to the floodway. The flooçlway will be 
visible, viewed 企om the village houses. Route 3 will pass over the floodway along 
也1S channel section. However, on both sides of the Route 3, over 3.5 metre high 
concrete noise barriers have been constructed except in the Route 3 fly-over section 
which is adjacent to chainages 3+100 to 3+800 ofthe YLBF (plates 9.4 and 9.5). 
Therefore, the YLBF will on1y be visible 企om the Route 3 fly-over section. 

Yuell LOllg TOIIJJl Celltre 

9.3.7 1n the exis位ng Yuen Long Town Centre, there 紅e high-rise buildings which 訂e

m位n1y residential properties (plate 9.1). To 也e south of the exis自19 Yuen Long 
Town Centre, a large area of land is current1y occupied by village settlement and 
agricultural activities. In this area, some portions of 1個d are zoned as ‘Residential 
(Group A)' (Area 13 - west of the study area) and ‘Residential (由oup B)' (Area 
14), refer to figure 9.2. To the east of the exis包19 Yuen Long Town Cen甘巴， there 
are two 'CDA' zones near the future West Rail Yuen Long Station. Along with 
the residential developments planned for Areas 13 and 14 it is likely 也at high-rise 
residential developments will occur in the 'CDA' zones as a result of the 仕組sport

improvements resulting from the future West Rail and Route 3 highway. Thus, the 
Yuen Long Town Centre will expand sigl吐血cant1y into 位le Yuen Long South area 

9.3 .8 The southem part of 血e YLH, immediately adjacent to the proposed YLBF, is 
si tuated at a 凶gher level 也但也e proposed channel. Between chainage 0+0 and 
2+ 100 the floodway will be visually screened from the distant view 企'om the 
existing Yuen Long Town Centre. However, the northem p訂t of the proposed 
floodway will be visible from 也e high-rise b凶ldings at the eastem edge of the 
existing Yuen Long Town Cen仕e. 1n view of the land use zoning 0且也e OZPs and 
the future transport improvement by the West Rail and the Route 3 highway, high
rise residential developments will occur ne缸 the proposed YLBF to the south and 
east ofYuen Long Town Centre. The proposed floodway will be visible 企om the 

Jll /le 1998 [repo呻lψ434 句 9-5 BINNIE 
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Plate 9.4: Inside Vi，研IV of Route 3 Highway 
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Noise Barrier Wall 

Plate 9.5: Outside View ofRoute 3 Highway 
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fut盯e high-rise residential developments. 

9.3.9 Based on the above investigation, the visual receptors of the floodway (Figure 9.2) 
and their levels of view are summarised as follows 

Visual Receptors Level of View 

Thea吐jacent villages Low 

Pok Oi Hospital High 

Yuen Long Highway High 

Route 3 Highway High 

Proposed West Rail High 

9.4 Potential Landscape and Visual Impacts 

Potelltial Lalldscape Impacts 

9.4.1 In view ofthe land use zoning ofYuen Long, Tai Tong and Narn Sang Wai OZPs, 
the proposed YLBF alignment will not encroach on conservation areas except a 
small corner at its northern end when it meets the Karn Tin and Yuen Long 
Drainage channels. The exis自19 landform will not be seriously affected by the 
cons甘uction of 也e YLBF as it will remai且 as a low lying landform with the 
proposed YLBF. Furthermore the water body in甘oduced by the proposed YLBF 
will enhance the rural landscape environment if the embankment is treated with 
landscape elements compatible wi曲也.e surrounding rural environment. 1n addition 
the proposed engineered wet1and 紅eas with specific wet1and planting occupying the 
northern end ofthe YLBF (from chainage 2+680 to 2+960 and chainage 3+010 to 
3+545) will enhance the local landscape character. 

、

9.4.2 Seventeen trees of protected species and a very large Ficus microcarpa are within 
the subject site. Eleven trees of protected species will be affected by the 
cons仕uction of 也e proposed YLBF. 1n addition a swathe of largely agricultural 
land wi11 be replaced by 也e stormwater channel and its associated facilities such 
as a pumping station 叫 box 叫vert. The 呻l恥a齡.ceme削肘 of a嘲但阱cωul枷u仙岫ra訓圳l刊1組叫dw圳it

a partially concrete lined channel wi山11 lead tωo s剖1伊1正逍f宜íca組nt disturbance of t血he

landscape character of 位也le loca祕必lit句y f 
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9.4.3 Moreover, a number of fishponds adjacent ωthe proposed YLBF wil1 also be 
disturbed by the cons仕uction works of the proposed YLBF. Some fishponds wil1 
be lost as a result of the project and replaced by 也e wetland areas and therefore the 
rural landscape character of the 紅白 wil1 be affected. 

Potelltial Visllal Impacts 

9.4.4 The invert levels of 也e YLBF range between 3.16 mPD at ch也nage 0+010 個d

0.52 mPD at 3+800. The depth of the channel ranges between 4 me仕的組d 4.5 
me仕的 and the pumping station at the downstream end is a low-rise structure. The 
YLBF wil1 therefore cause no significant visual obstruction. 

9.4.5 The proposed floodway will 仕組sfo口n 吐le existing village settlement 位巴訟， green 
vegetated areas and some fishponds into a stormwater channel finished wi也
concrete and grasscrete materials (Table 9.3) and associated structures includi月
maintenance access, footpaths and a pumping station. The southem section of 也巴
floodway (企om chainage 0+000 to 2+800) is situated in a rural and vegetated green 
environment. According to the OZPs the 訂閱 to the south and east of the proposed 
floodway (Figure 9.1) (企om chainage 0+000 to 2+800) is mostly used for vil1age 
development and agriculture. The northem section ofthe floodway (from chainage 
2+800 to 3+700) is located in the fishpond 缸ea

9.4.6 Over ha1f of the channel (from chainage 1+340 to 3+545) wil1 be constructed with 
grasscrete (sides 翎d base) refer to Table 9.3. This section of the channel has the 
greatest top wid也(企om 29.5 m to 50 m) refer to Table 9.3. The grasscrete design 
of the channel will greatly reduce the potentia1 visual impact arising 企om the 
YLBF. 

9.4.7 Nevertheless, the concrete channel sections (企om chainage 0+000 to 1+340 and 
企om chainage 3+545 to 3+800) and its associated facilities wil1 have potential 
visua1 irnpact 前也ey 位e visually incompatible wi曲也e surroundi且g visual context 
Chainage 0+000 to 1 +340 wil1 be concrete lined to minimize the extent of land 
resumption necessary for the YLBF and encroachment into existing vil1age 
prope.此ies. Chainage 3+545 to 3+000 will be concrete lined as 也is portion of 也e
channel is downstream of也e inflatable dam and therefore within the tidal range of 
the channel. 
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Table 9.3: Yuen Long Bypass Floodway Cross Sections 

n
H
U
n
H
U
n
H
U

門
川U

Chainage Base Width T(omp eWteIds) th Side Slope Material Remarks 
(me加s)

。- 10 16 16 vertical concrete VC-1 

10-400 8 14 1 on 1 concrete trapezoidal 

400-410 17 17 vertical concrete VC-3 

410-600 s 14 1 on 1 concrete trapezoidal 

600-625 8-10 14-16 1 on 1 concrete transition 

625-635 19 19 vertical concrete VC-4 

635-780 10 16 1 on 1 concrete 甘apezoidal

780-790 19 19 vertical concrete VC-6 

790-1000 10 16 1 on 1 concrete 仕apezoidal

1000-1040 10-15 16-21 1 on 1 concrete 甘冒.nsition. 
1040-1170 15 21 1 on 1 concrete trapezoidal 

1170-1290 24 24 vertical concrete VC-7 

1290-1300 15 21 1 on 1 concrete trapezoidal 

1300-1 340 15-19 21-29.5 1 on 11 concrete 甘ansition

1 on 1.5 

1340-1675 19 29.5 1 on 1.5 grasscrete trapezoidal 

1675-1685 32.4 32.4 vertical concrete VC-9 

1685-2410 19 29.5 1 on 1.5 grasscrete 甘apezoidal

2410-2540 37.2 37.2 vertical concrete VC-10 

2540-2680 19 29.5 1 on 1.5 grasscrete 甘apezoidal

2680-2700 19 29.5-34 1 0n 1.5 1 grasscrete 甘apezoidal
1 on 2 

2700-2800 19-35 34-50 1 on 2 grasscrete 位apezoidal

2800-2940 • * * grasscrete wetland 

2940-2960 35 50 1 on 2 grasscrete trapezoidal 

2960-3010 52 52 vertical concrete Route 3 VC 

3010-3040 35 50 1 on 2 grasscrete 甘apezoidal

3040-3490 • * • grasscrete wetland 

3490-3545 35 50 1 on 2 grasscrete 個p位oidal

3545-3680 35 50 1 on 2 concretc trap自oid剖

3680-3690 52 52 vertical concrete VC-11 

3690-3800 35 50 1 on 2 L二旦旦旦L 回pezoidal
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Notes: VC - vehicular crossing 
• - wetland area - maio channel section pl凶 wetland to side 
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9.4.8 The fishponds between 也e YLBF and Route 3 in what will be effectively become 
‘sterile' land in tenns of development and the fish ponds directly to the south of 
the Route 3 box culvert will be reinstated as off-line engineered wetland areas. 
These wetlands will be planted with saline tolerant marsh species. The engineered 
wetland areas will be visually compatible with the surrounding vismil context such 
as fishponds and agricultural land 

9.S Conclusion 

Potelltial Lalldscape Impact 

9.5.1 The YLBF will be compatible with the low lying landfonn ofthe rural area. As 
a water body, it will also provide an opportunity for landscape improvement of the 
rural 紅ea when landscape 訂閱.trnent is implemented on the embankments. 

9.5.2 Some potential undesirable landscape irnpacts will result due to loss of agricultural 
land and some fishponds. In addition a certain amount of Open Space will be 
affected by the YLBF, however, reprovisioning of open space will be considered 
taking into account the fmdings of the Planning and Development Study on the 
NWNT. 

Potelltial Visllal Impact 

9.5 .3 The proposed floodway will give rise to significant visual changes over an 
extensive area. A large portion of 也e storrnwater channel will be grasscrete lined 
and therefore visually compatible with the surrounding environrnent. The 
remaining concrete portion of the storrnwater channel and its associated structures 
are visually incompatible with 也e surrounding visual context. The visual receptors 
in the villages to the south and east of the proposed floodway will have a low level 
view towards the floodway and the visual impact to them will be mitigated by 
landscape screening along the embankment slopes ofthe floodway. The floodway 
(企um chainage section 0+000 to 0+1340) will be completely concrete. The 
concrete storrnwater channel and its associated structures will result in adverse 
visual irnpact to the visual receptors along the YLH and to a lesser extent the Pok 
Oi Hospital and proposed West Rail. Much of the view of the channel fròm the 
YLH will be screened by roadside planting when the 甘ees and shrubs are mature. 
The storrnwater channel between chainages 3+545 to 3+800 will also be completely 
concrete but due to the concrete noise barriers along the Route 3 日ighway should 
not be visible 企um Route 3 except at 也e fly-over section. 

9.5 .4 Adverse visual impacts may also result during the cons仕uction of the YLBF which 
will take approximately 3 ye紅s to construct. The surrounding visual receptors will 
be subj ect to this potential visual impact. 
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9.5.5 In view of the potentiallandscape and visual impacts identifi.ed, some mitigation 
measures with respect to the visual receptors and the disturbed landscape elements 
and land use should be implemented to minimize such impac臼 due ωthe proposed 
floodway 

9.6 Opportuniti目 for Landscape and Visual Impact Mitigation 

9.6.1 In order to minimize 也e potential landscape and visual impact resulting from the 
YLBF, some mitigation measures are proposed to be implemented. The mitigation 
measures have been considered for not only after completion of 也e construction 
works (long-term mitigation) but also during the cons回ction period in order to 
maximize the opportunities for mitigating poten位al landscape and visual impacts 

9.6.2 Na世ve plant species should be utilized in the subject 訂閱 to restore the green 
landcover 組d rural vegetation environment. For long-term mitigation，值le areas 
which provide opportu且ities for in仕oducing soft landscape elements include the 
peripheral site 位eas，也e proposed embankment slopes, the footpa也 sides， and the 
access road sides. Tree and shrub planting can be consid合ed in these 訂eas
Hydroseeding can also be applied to the proposed embankme且t slopes and the 
peripheral site 紅eas. Vegetation c組 also be introduced 旭.to the floodway cham1el 
wherever it is technically feasible to maint也且 vegetation. . These potential areas 
provide 缸nple opportunities for the accommodation of native plant species. The 
landscape treatrnent on the emb扭曲nent also aids the proposed floodway 認 a water 
body to enl1ance the rural landscape character. 

nHunHunHU 

9.6.3 1且 a few localised areas landscaping will need to be res倒cted in the peripheral site 
的as. The locations 的 identifi.ed on the Conceptual La且.dscape Plans provided in 
Appendix G. The specifi.c areas are between chainages 0+650 to 1+200 and 2+340 
to 2+530. Chainage 0+650 to 1+200 will not be landscaped 泊 the area shown as 
this land area will effectively be taken over by 也e HyD and landscaping mitigation 
work will be carried out under the YLH widening project. However, hydroseeding 
should be undertaken in the interim period between completion of the YLBF and 
commencement of 也.e YLH project. Chainage 2+340ω2+530 will be res虹icted
to mininùze the land required by the YLBF which will pass 也rough and identifi.ed 
CDA site to the south of Castle Peak Road and a proposed Petrol Filling Station 
to the north of Castie Peak Road. 

9.6 .4 Views towards the proposed floodw!\y 企om the adjacent village settlements are at 
low level. Landscaping with shrub 組d tree planti且g along the floodway 
embankment slopes 組d 也e peripheral. site areas, along 也e footpath sides and the 
stormwater cham1el edges can also be used as a mitigation measure for potential 
visual impact. The trees and shrubs can serve as a visual screen for the adj acent 
villages. The views towards tl1e stormwater cham1el 企om 也e 叫j acent village 

JUlle 1998 r，.port似伊434.9J 9-10 BINNIE 
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settlements will be replaced with a view of green vegetation that is visually 
compatible with 也e surrounding rural and green vegetation environment. 
Moreover, landscaping in the peripheral site 訂eaand 也e affected adjacent areas can 
avoid the potential adverse visual impacts and even provide oppo前也世ties for visual 
improvement. Plates 9.6 個d 9.7 show photomontage of the view towards 位le

proposed floodway from an adjacent village, Yeung uk Tsuen, before the 
irnplementation of landscaping mitigation measures and the tenth ye缸。f 也e

irnplementation of landscaping mitigation measures. 

n
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U

9.6.5 Views towards the proposed floodway 企om Yuen Long Town Cen住院 YL日， 也e

future West Rail and Pok Oi Hospital 訂e at high levels. Tree planting on the 
embankment slopes, along the footpath sides and the stormwater charmel edges will 
only provide p紅tial visual screening 企om these view points but considering most 
of the charmel will be lined with grasscrete the irnpact will be minirnal. Tree 
planting will serve as a landscape feature to soften 也e visual irnpact of 也e

floodway. 

9.6.7 The disturbed fishponds adjacent to 也e YLBF will receive mitigation measures. 
To minirnize the long-term landscape and visual irnpact of the proposed YLBF on 
也e fishponds，也缸ea of fishponds to 也e nor也 which are outside the subject site 
but disturbed by 也e construction works of the proposed YLBF will be restored to 
fishponds after the completion of the co且S仕uction works. The fishponds wi也且也e

site boundary will become engineered wetland areas and planted wi也 specific

wetland species. 

nununHunununuununu 

9.6.6 Plates 9.8 個d 9.9 pr.ovide photomontage of the view towards the proposed 
floodway from 也e YLH before the implementation of landscaping mitigation 
measures and the tenth year of the irnplementation of landscaping mitigation 
measures. Plates 9.10 and 9.11 are photomontage of the view towards the proposed 
floodway 企om a location in Pok Oi Hospital and the proposed West Rail ali但ment

before the implementation of landscaping mitigation measures and the tenth ye位
。f the irnplementation oflandscaping mitigation measures. The future buildings in 
也e 訂閱 between the existing Yuen Long Town Cen仕e and YLH do not currently 
exist. It is 也erefore irnpossible to take photographs for a view or 個 approximate

Vlew 企om the future buildings. In addition photographs for the view 企om the fly
over section of the Route 3 highway carmot be taken due to the safety problems 
associated with en甘y onto the Route 3 construc位on site. Therefore, photomontage 
for the views of the proposed floodway 企'Om 也e future buildings and fly-over 
section of Route 3 carmot be provided. 

JUlle 1998 [report~'I.ψ434 句 9-11 BINNIE 



Plate 9.6 Photomontage for a View toward the Proposed YLBF from an Adjacent Village. Yeung Uk Tsuen 

on the First 0αγof Completion of YLBF Construction without Visual Impact Mitigation. 
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Photomontage for αView toward the Proposed YLBF from an Adjacent Village, 
Yeung Uk Tsuen in Tenth Yeαr of Implementαtion of VisuαIlmpαct Mitigation. 
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Plate 9.8 

n 

Photomontage 10r a View towαrd the Proposed YLBF 1rom Yuen Long Southern Bypass 

Highw。γon the First Day 01 Completion 01 Yuen Long Bypass Floodway Construction 

without Visuallmpact Mitigation. 
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Plate 9.9 Photomontage for a View toward the Proposed YLBF from Yuen Long Southern 

Bypass Highwaγin Tenth Year of Implementation of Visual Impact Mitigation. 
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Plate 9.10 Photomontage 10r a View toward the Proposed YLBF 1rom a Location in Pok Oi Hospital near 

the Proposed West RαiI on the First 0αy of Completion 01 Yuen Long Bypass Floodway 

Construction without Visual Impact Mitigation. 



nununu 

nuunuunuunHunHU 



l
L

「
l
l

們
V
U

鬥
H
u
n
H
U

門
川U

門
H
U

川
川u
r
l
L

Plate 9.11 Photomontage for a View toward the Proposed YLBF fromαL∞。tion in Pok Oi Hospital 

near the Proposed West Rail in Tenth Year of Implementation of Visual Impαct Mitigation. 
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9.6.8 The proposed YLBF will affect certain ‘Open Space' designated on the OZPs. 
Since the landscape works for the YLBF will be serving as a buffer between the 
YLH and the existing villages and ‘Village Type Development' zone, the 
reprovisioned public open space may focus on recreational opportunities which are 
easily accessible to nearby villagers. Nevertheless, such reprovisioning will be 
consider“ taking into account the findings ofthe Planning and Development Study 
onNWNT. 
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9.6.9 The exterior colour of the pumping station, handrailing for footpaths and parapets 
for access roads can be chosen for the purpose of visual compatibility with the 
surrounding areas. Trees and shrubs may also be planted around the pumping 
station to soften' the visual impact of the s甘uc細胞.

9.6.10 To minimize the visual and landscaping impact of the concrete sections of 也e

channel stone finish was considered. However, as detailed in the Engineering 
Report the use of stone'finish c組 create additional 企iction loss的 thus requiring the 
channel to be wider. Considering the land resumption problems of the ups仕earn
portion of the channel and the fact that concrete is cheaper and more easily 
available, stone finish has been ruled out technically. However, the inclusion of 
stone finish in small areas of the channel to aid visual impact mitigation could be 
investigated during the Detailed Design Stage of the Project. 

9.6.11 In order to bring the project in line with forestry conservation interests, preservation 
of the protected plant species and the ve月， large Ficus microc訂pa should be 
considered. An assessment of the Preliminary Design has shown that the very large 
Ficus microc訂戶 and six of the protected tree species c組 be retained. The 
remaining eleven protected 仕的 species can be transplanted. This should be 
reviewed at the Detailed Design Stage of the Pr咖ct. The final Tree Survey will 
identify in greater detail the trees to be preserved under this project. 

9.6.12 Ap訂t 企om the above long-term mitigation measures, advanced planting works 
along the periphery of the works 訂閱 have also been considered which could 
eventually be integrated into the final1andscape plans of the whole project. This 
however is not considered feasible considering the works areas alongside the 
channel are minimal and thus 甘ees planted in advance could be darnaged. In 
addition no real screening benefit could be achieved until the first 3 to 5 ye位a
which would be after the construction period. Therefore advanced planting has 
been ruled out especially considering the construction stage impact will only be 
tempor紅y and not of m句。r significance. Nevertheless, hydroseeding is 
recommended to provide a greening effect and to reduce dust as f:前的 practicable.
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9.6.13 The existing top soil wi11 be an impo討ant landscaping resource and should be 
retained for use in the landscaping mitigation measures to enhance the proposed 
planting. During constructi凹， the top soil sho)lld be removed separately and stored 
and used for the soft landscaping works later in the construction works. The 
stockpiles of topsoil should not exceed 2 metres in height 

9.7 Funding Management and Maintenance of Landscape Works 

9.7 .1 The funding, management and maintenance of the landscape works within th巴
roadside verge and amenity areas are discussed in details in paragraph 5.5.24 to 
5.5.27 in 8ection 5 of this Report. 

9.8 Summary of Landscape and Visual Mitigation Measures 

9.8.1 The landscape and visual impact mitigation measures can be summarized as 
fo l1ows:-

• 80ft landscaping such as tree and shrub planting and hydroseeding should 
be implemented in the areas including the peripheral site 缸ea， the proposed 
embankment slopes, footpath .sides and access road sides 

• The affected fishponds adjacent to the subject site to the north should be 
restored to fishponds after 也e completion of the cons仕uction works . 

• Reprovisioned public ‘Open 8pace' to compensate for ‘Open Space' 
affected by the YLBF may focus on recreational oppo討回lÏties

• The exterior of the pumping station, handrailings and p紅apets should be 
chosen so as to minimize visual impact. 

• Tree and shrub planting around the pumþing st鉤。n should be used to 
soften the visual impacts of the pumping station . 

• Landscaping should be located in the peripheral site areas and the adjacent 
affected areas including the wetland areas directly to the north and south of 
Route 3 . 

• The protected plant species and very 1訂ge Ficus nlÍcroc缸pa should be 
preserved . 

• Existing top soil should be retained for use in landscaping mitigation 
measures 
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10. SUMMARY AND CONCLUSIONS 

10.1 Introduction 

10. 1. 1 This section presents a summary of the key findings of the EIA which includes: 

. identification and description of the potential environmental impacts; 

. recommendations for necess訂y mitigation measures to ensure that residual 
impacts are within established environmental guidelines and therefore 
acceptable; 

. an implementation schedule of recommended mitigation measures which 
identifies the timing and responsibilities in respect of their implementation; 
and 

. a summarγof the key Environmental Monitoring and Audit (EM&A) 
requirements as specified in the accompanying EM&A Manual. 

The EIA report initially reviews the environmental significance of the four 
optional routes for the floodway in conjunction with engineering and planning 
constraints and demonstrates that Option 3 is the most favourable. A detailed EIA 
is then presented based on the preliminary engineering design for the preferred 
Option 3. 

10.1.2 The preliminary des啦。f this p叫耐， has adopted a number of environmental 
mitigation measur巴s. These include: the realignment of the northem section of the 
channel closer to the Route 3 Highway to minimize resumption of fish ponds and 
sterilized land between the two projects; the use of grasscrete on the base and side 
slopes along approximately two thirds of the channel; the use of a句 acent fish 
ponds to provide two off-line engineered wetland areas to compensate for habitat 
losses; and landscaping wherever possible. 

10.1.3 The scope ofthe EIA includes assessment ofpotential construction and operational 
impacts ofthe project in respect ofwater quality, ecology, waste manageme肘， alr 
quality, noise and landscape and visual issues. 
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10.2 Water Quality 

Potential COIlstruction Impacts 

10.2.1 Potential impacts on surface water quality during cons甘uction of the Yuen Long 
Bypass Floodway may include: 

• construction site runoff and discharge; 

• release of pollutants through removal of sediment; 

• sewage discharge and other waste from construction workforce. 

10.2.2 Construction site runoff has the potential to contain increased loads of sediments 
and other suspended solids and contaminants such as nutrients , bacteria，的1 and 
grease, etc. Potential sources of pollution from site drainage may include: 

. runoff and crosion 仕om site surface, earthworks stockpiles and drainage 
channels; 

. fuel, oi 1 and grease from construction vehicles; 

• concrete slurries runoff (washdown of waste concrete and concrete curing 
sprays); 

• runoff into fish and lotus ponds; and 

• release of pollutants from removal of sediment. 

10.2.3 An increase in organic pollution of nearby water courses could result from 
increased sewage load from construction workers, discarded rubbish and canteen 
wastewater, 

Mitigatioll Measures 

10.2.4 The following mitigation measures are proposed to reduce the potential impacts 
to acceptable levels: 

• C訂ry out works in the dry season; 

• cover are>ls of exposed earth; 

• install sand traps or catchpits at all drainage discharge points; 
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• discharge runoff into settlement pits to allow infiltration; 

• provide and inaintain oil interceptors in site compounds 

. provide bunds around oil and fuel bunkers; 

• ensure immediate disposal and correct handling of chemical spills; 

• ensure drainage system 仕om concrete producing area is di verted into a 
settlement area for infiltration or storage; 

• avoid all contact between concrete washings and nearby water bodies using 
bunding if necessary; 

. all concrete washings/surplus concrete should be discharged into designated 
sett1ement pits for setting and water recycJing; 

• bunds should be constructed between the works 訂閱 and remaining fish 
ponds; 

• no runoff, wastewater or chemicals should be allowed to enter fish ponds; 

• remove sediments with minimal disturbance during dry season and dispose 
。f according to WBTC 2/94; 

• ensure proper sewage facilities are provided for construction workers; 

• ensure site cJeanliness is maintained with rubbish bins provided and serviced 
properly; and 

• canteen discharges should pass through a grease trap before discharge. 

Potential Operational Impacts 

10.2.5 During operation of the floodway the main potential impacts inclu吐e:

• hydraulic changes from creating an artificial (concrete) channel resulting in 
increase in transpo此 of surface runoff and po1Jution downstream; and 

• reduction in treatment capacity because of the absence of vegetation which 
is present in the existing water courses. 
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Mitigation Measures 

10.2.6 The main mitigation measure recomrnended in the EIA for these potential impacts 
involves sensitive environmental design of the floodway channel through the use 
of grasscrete for the flooring and sides of the channel as much as possible instead 
of concrete, thus enabling a base for vegetative growth. Growth of vegetation in 
the channel provides a mechanisum for natural treatment ofpolluted water flowing 
down the channel through infi1t叫ion and absorption. '1 

. ensuring that tributary inflows are allowed to spread across the grasscrete 
floor of the floodway rather than be directed straight into the dry weather 
flow channel; and 

locating the dry weather flow channel along the toe of the channel sides 
opposite to the tributary inflows thus allowing more time and surface 訂閱
for infi1tration. 

10.2.7 Other mitigation measures recommended include: 

• use of the sterile land between Route 3 and the YLBF as an engineered 
wetland incorporating it into the overall channel design; and 

• use of the remaining pond areas immediately south of Route 3 by 
inco巾。rating them into the channel design. 

\0.2.8 The Yuen Long Bypass Floodway project has the potential to create unacceptable 
water quality impacts during the construction and operation phases. However, 
with the implementation of specific mitigation measures these impacts can be 
reduced to acceptable levels such that there should be no unacceptable residual 
water quality impacts as a result of the project. 

10.3 Ecology 

10.3 .1 Construction of the Yuen Long Bypass Floodway wil\ result in the loss of, and 
disturbance to, a number of different habits along the 3.8km alignment of the 
floodway. The unmitigated Project which assumes a worst case scenario involving 
a concrete lined, ecologically sterile nullah along the entire length of the floodway 
would result in the following impacts: 

• loss of 3 ha of vil\age-type habitat through an already blighted 訂閱
/ow h日bitat va/ue 
/ow impact significance 
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loss of 4ha of abandoned agricultural land habitat, already blighted and 
fragmented but providing a feeding ground for herons and egrets 
low 10 medium habital νalue 

medium impacl significance 

loss of 0.1 ha of streamlriparian habitat through an already b1ighted 訂閱
low habitat value 
medium inψacl significance 

ll 

i 

. loss of lha of 10tus pond habitat causing fragmentation of remaining lotus 
ponds 
medium habitat value 
medium to high impact significance 

loss pf 9ha of fish pond habitat already blighted and fragmented by Route 
3 construction works 
low to medium habital value 
low impacl significance 

10.3.2 Mitigation measures proposed to reduce impacts to acceptable levels comprise the 
following 

(i) Amendment to the alignment of the YLBF north of Route 3 so that it runs 
closer to the highway. This avoids fragmentation of the active fishponds 
north 0 f the floodway and moves the works further away from a fung shui 
knoll biodiversity locus located northwest of the Project area. 

(iii) 

(ii) Use of grasscrete for lining the sides and base of the channel (from ch 
1 +340 to ch 3+545 creating 6.8ha of dry' grasscrete). This allows 
percolation to the groundwater, enables growth of grasses sedges and reeds 
which in tum provides a habitat for invertebrates (insects) and higher fauna 
(birds) 
medillm habitat value 

Creation of offline marshland type habitat through the use of submerged 
grasscrete (marshcrete) making use of the swathe of land between Route 3 
and the YLBF and a fish/duck pond immediately south of the Route 3 box 
culvert. The marshcrete (watered in p訂t by recirculation of a proportion 
of the pumped flows from the low flow pumping station and also from local 
runoff) would be planted with selected saline tolerant and pollution tolerant 
wetland grasses, reeds and sedges creati月 3ha of marshland habitat. 

medium 10 high habital νallle 
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(iv) Tr叫lanting of over 2500 trees along the channel banks and adjacent to the 
access roads and footpaths with species selected for their attractiveness to 
the local flora and fauna 
medillm habitat vallle 

10.3.3 The grasscrete and marshcrete total habitat area resulting from the Project wi11 be 
9.8ha of medium and medium to high ecological habitat. This contrasts with the 
loss of 14ha of largely low to medium value habitat and 3.1ha of low value 
habitat which does not require mitigation. It is considered that the increased value 
of the created habitat (in conjunction with the landscaping trees and improved 
ecologicallinkage) at least balances/compensates for the value ofthe site's original 
habitats. Thus, with the implementation of the proposed mitigation measures it is 
considered that the residual ecological impact of the Project is negligible. The 
mitigation measures inc1uding; re-alignment, grasscreting, marshcreting and tree 
planti呵， not only result in negligible ecological impacts but will also lead to a 
general habitat enhancement along the entire 3.8km Project co叮idor.

10.4 Waste lmpact 

COlIstructioll Pltase 

10.4.1 Waste will in巴vitably be produced during the construction period. The 
Govemment's construction and demolition waste management hierarchy is the 
same as for other wastes, ie. in order of desirability: avoidance; minimisation; 
recyc1ing; treatment and safe disposal of construction materials. The quantity of 
waste should be minimised and materials should be re-used and r的ycled as far as 
practicable, thus minimising the disposal requirement and conserving void space 
at landfill sites. 

10.4.2 The delivery of 318,000 mJ (about 8% ofthe current annual demand public filling 
capacity) of surplus excavated material to public filling areas could have a 
significant impact on the public filling programme and on the road transportation 
system. The planning and the programming ofthe works should take into account 
these factors to find altemative disposal sites for such material and to prevent 
unacceptable traffic impacts. Notwithstimding that every effo此 should be made 
to reuse as much of the excavated material as possible on site. 

10.4.3 Whilst the potential for contaminated land along the alignment of the YLBF is 
slight, during the detailed design stage a core sampling programme wi11 be 
undertaken to ascertain the nature of the substratum. Should contaminated 1組d

be encountered the sediments w i11 be tested, handled and disposed of in 
accordance with govemrnent requirements. 
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10.4.4 Contract arrangements should include the responsibilities of the Contractor for 
waste collection, on-site sorting (including separation at source) and disposal. . 
Suitable facilities should be provided, for example, an accessible filling area with 
processing capabilities to ensure maximum utilisation of waste materials. 

lil--

10.4.5 Correct storage of and, where possible, recycling of chemical and oil wastes is 
required to minimise environmental impacts. 

10.4.6 In order to maximise re-use of materials and minimise the cumulative impact of 
waste products on the environment, on-site facilities should be set up for the 
separation of recyc1able materials from construction and demolition waste and 
domestic waste to facilitate easy collection by recycling companies. 

10.4.7 Provided that there is strict control of wastes from construction works and all 
arisings are stored, transpo巾d and disposed of using approved methods as 
described in Section 6, no significant impacts are predicted. 

Operatiollal Pltase 

10.4.8 As an integral component of the regular maintenance work of the Bypass 
Floodw呵， sediment build up along the channel will be removed using land-based 
plant. Excavated sediment will be set aside to dry prior to being also loaded into 
trucks and disposed of at a Govemment landfill. 

10.4 .9 The channel should also be regularly cleared of litter and other general refuse. A 
refuse boom should be erected to prevent waste from entering receiving water 
courses. 

10.5 Air Quality 

CO lIstructioll Impact Assessment 

10.5 .1 The Construction Impact assessment has concluded that: 

• The worst case scenario will occur during the site forrnation of the proposed 
Yuen Long Bypass Floodway because there would be a large quantity of 
earth works and frequent truck movements over dirt roads; 

• Without adequate mitigati凹， dust levels generated by the site forrnation 
works are likely to exceed the Air Quality Objectives at the nearby air 
sensitive receivers; 
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. The transport of material by trucks travelling over dirt haul roads is the 
principal source of potentially excessive dust generation; 

. 

. 

Mitigation measures sufficient to ensure compliance with the Air Quality 
Objectives have been included in the assessment. As a result, a school, 
hospital and hotel nearby the site will be within AQOs; and 

An environmental monitoring and audit programme has been formulated to 
ensure compliance is maintained. 

Operatiollal Impact Assessmellt 

10.5.2 The key potential air impact during the operational phase is odour nuis組ce from 
polluted water entering the channel. Odour nuisance can be mitigated through 
routine maintenance of the channel through the removal of odorous sediments. 
Furthermore, it is expected that there will be a progressive reduction in po11utant 
levels as the Livestock Waste Control Scheme is progressively implemented. 

10.6 Noise 

CO lIstructiol1 Noise 

10.6.1 Noise from the use of powered mechanical equipment on site and the haulage of 
自11 material on- and oflιsite wi11 cause a nuisance to the nearby existing noise 
sensitive receivers. 

10.6.2 The construction noise assessment shows that unmitigated noise levels could 
exceed EPD's recommended maximum noise levels for day司time construction 
work when construction activities occur in close proximity to noise sensitive 
receivers or when several construction works occur simultaneously. 

10.6.3 Exceedances ofnoise level is unavoidable because oftheclose proximity between 
the construction works and the NSRs. Adequate mitigation measures wil1 be 
necess紅y for the construction works to meet the criteria 

10.6.4 The use of quiet plant and working methods, reducing the number of equipment, 
restricting the number ofworks and the use of substantial noise barriers to protect 
the closest residences and schools has been recommended and should be sufficient 
to reduce noise levels to compliant levels at the NSRs 

10.6.5 A noise monitoring programme is proposed to ensure construction noise is within 
the recommended criteria throughout the construction works. 
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Operation Noise 

10.6.6 Noise associated with the DSD maintenance road and the low flow pumping 
station is not expected to create nuisance to the nearby noise sensitive receivers 
during the operational phase. 

10.7 Landscape and Visual Impacts 

10.7.1 The landscape Impact Assessment concluded that the YLBF will be compatible 
with the lowlying landform of the rural 紅ea and as a water body, it will provide 
an opportunity for landscape improvement of the rural area when landscape 
treatment is implemented on the embankments. Some potential undesirable 
impacts will result due to loss of agricultural and some fishponds. 

10.7.2 The Visual lmpact Assessment identified that the YLBF will result in visual 
impacts on nearby visual receptors including; a吋acent village settlements, Yuen 
Long Highway, Pok Oi Hospital, Route 3 and the proposed West Rai l. The main 
visual impacts arise from the concrete portion of the channel which is 
incompatible with the surrounding visual context. Mitigation measures 
re叩mmended to reduce the landscape and visual impacts and to enhance the 
existing landscape and visual environment include 

• 

. 

• 

• 

• 

Soft landscaping such as tree and shrub p lanting and hydroseeding should 
be implemented in the areas including the peripheral site area, the proposed 
emba叫個lent slopes, footpath sides and access road sides . 

The affected fishponds adjacent to the subject site to the north should be 
restored to fishponds after the completion of the construction works . 

Reprovisioned public ‘Open Space' to compensate for ‘Open Space' 
affected by the YLBF may focus on recreational opportunities . 

The exterior of the pumping station, handrailings and p訂apets should be 
chosen so as to minimize visual impact 

Tree and shrub planting around the pumping station should be used to 
soften the visual impacts of the pumping station . 

Landscaping should be located in the peripheral site areas and the a句acent

affected areas including the wetland 訂eas directly to the north and south of 
Route 3. 
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The protected plant species and very large Ficus microcarpa should be 
preserved 

• Existing top soi1 should be retained for use in landscaping mitigation 
measures. 

10.8 Implementation Schedule for Environmental Mitigation Measures 

10.8.1 Table 10.1 presents an Implementation Schedule for all the mitigation measures 
recommended during the EIA process to date. As this EIA covers the preliminary 
design it will be subject to review and refinement during the detailed design stage. 
The schedule provides the current1y available inforrnation on: 

• the specific mitigation measures recommended; 

. the location and timing of implementation of the mitigation measures; 

• the party responsible for implementing each mitigation measure; and 

. the relevant ordinance (if any) th前 the mitigation measures are subject to. 
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IMPLEMENTATlON SCHEDULE 

Environment Protection Measures Locationl Implementation Enforcing 
Ordinance 

Timing Agent 

I Air Oualitv 

IR耶lar w伽 whole site/all CC Nil 
necessary 11口les

Water sprays during delivery and handling of sand 
and aggregate when dust is likely to be created 
and to dampen all stored materials during dry and 
windy weather 

Any conveyor system to be fitted with 
windboards, enclosures at conveyor transfer points 
and hopper discharge areas, three sided roofed 
enclosure with flexible curtain across the entry, 
conveyor belt cleaners and exhaust fans with 
suitable fabric cleaner 

Confinement of haulage and delivery vehicles to 
designated roadways on site 

Vehicle speed on site restrictcd to 15km1hr 

Wheel washing facilities to be installed at site 
eXl阻， changing washing water、 removalof
sediments from washing facilities and provision of 
hard-surfaced road between washing facilities and 
public roads 

All site vehicle exhausts should be directed whole site/all CC Nil 
upwards or away from the ground times 

Regular removal of odorous sediments from whole channell DSD Nil 
channel according to 

maintenance 
schedule 

控旦旦呈

Noise to be considered as an environmental whole site/all CC Nil 
constraiilt in the planning and execution of the times 
works 
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Environment Protection Measures LocationJ Implemen祖tion Enforcing 
Ordinance 

Timing Agent 

Specific noise levels set whole site/a11 CC Nil 
times 

Liaise with schools and Examination Authority for 
examination times during contract period 

Liaise with Pok Oi Hospital on timing, duration of 
project 

A叮ange working methods to minimise noise whole site/a11 CC Nil 
impacts on NSRs times 

lnspection of working methods and silenced whole site/a11 CC,E Nil 
equipment by Engineer prior 10 works hmes 
com口lencement

Silenced equipmcnt to be used on site whole site/a11 CC Nil 
tlmes 

Maintenance of a11 plant and equipment whole site/a11 CC Nil 

times 

Noisy equipment and activities to be sited as far whole site/a11 CC Nil 
away from NSRs as possible tlmes 

Scheduling of noisy activities to minimise 

exposure at NSRs 

Idle equipment 10 be tumed off or throttled down 

Acoustic enclosures (where necessary) for powel 
units of nonelec甘ic stationary plant 

Arrangement of minimum para l1el operation of 
noisy equipment 

Orientation of noisy equipment directed away 

from NSRs 

Utilise stockpiles and other structures to screen 

nOlse 

Erect temporary noise barriers 2.5m high at site 
boundary in vicinity of nearby NSRs 
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EnvÎronment Protection Measures Locationl Implementation Enforcing 
Ordinance 

Timing Agent 

笠坐立

Carry out works in dry season as much as possible whole site/a11 CC Nil 

tlmes 
Cover areas of exposed earth 

Insta11 sand traps or catchpits at a11 drainage 
discharge points 

Discharge runoff into settlement pits for 
infiltration instead of into drainage system 
(minimise a11 site runoft) 

lnsta11 and maintain oil interceptors in site 
compounds 

Oil and fuel bunkers to be bunded 

lmmediate disposal and correct handling of any 
chemical spills 

Prevent concrete washings entering drainage 

channels (cover working area、 provide settlement 
and treatment pits) 

Prevent runoff into a句acent ponds through 

construction of bunds between works area and 
ponds 

Remove sediments with minimal disturbance(use 
of "dry" working methods) 

Provide proper sewage facilities for site workers 
li e
ι
l
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Environment Protection Measures LocationJ Implementation Enforcing 
Ordinance 

Timing Agent 

Incorporate permeable areas along channel banks whole site/DD DDE/CC Nil 
stage 

As much as possible channel to be grasscrete lined 
(sid臼 and base) 

Plant pollutant absorbing species along grasscrete 
channel 

Ensure tributary flows can react with grasscrete 

Incorporate remaining Govemment land between 
Route 3 and YLBF and remaining pond areas 
south of Route 3 into channel design providing 
greater surface area for infiltration 

Waste 

Construction whole site/all CC Nil 
times 

To be handled in accordance with the 
Construction Waste Management strategy outlined 
in Chapter 6 of the EIA which takes account of 
Govemment's construction and demolition waste 
management hierarchy ie) in order of desirability:-
avoidance, minimisation, recycling/reuse, 
甘eatrnent， disposal 

Operation whole DSD Nil 
site/routinely 

channel desilting to be ca 訂閱d out during the dry according to 
season DSD 

maintenance 
dredged sediments to be set aside and air dried schedule 
prior to being loaded onto trucks for disposal at 
landfill 

refuse boom to be laid across YLBF confluence 
with Kam Tin Floodway and regularly collected 
and disposed of at a landfill 
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EnvÎronment Protection Measures Location! 

Timing 

Ecology 

Ecologist to be included in detailed design team DD 

Alignment of northem channel section closer to DD/C 
Route 3 to minimise impact on fish ponds (Figure 
6.1); 

Use of grasscrete on sides and base of channel DD/C 
between ch 1+340 and 3 +545. (See Appendix 1); 

Use of Government and private land south of DD/C 
Route 3 to provide an ofιline marshcrete area 
between ch 2+780 and 2+940. "Recirculated" 
water back-pumped from pumping station to 
supply wetland area in association with local 
runoff. Planting of pollution and saline tolerant 
speCles; 

Use' of land between YLBF and Route 3 to create DD/C 
ofιline wetland area on marshcrete 
"Recirculated" water supply back pumped from 
pumping station. Planting of pollution and saline 
tolerant wetland species; 

Tree planting along channel banks should be DD/C 
attractive to fauna. Species should be selected 
from species list given in Table 5.15 of EIA、

Maintenance of wetland areas as required during Whole site/Op 
operational phase in the form of grass cutting and 
sediment removal 

Landscape & Visual Impacts 

Soft landscaping measures using native plant Whole site/C 
species to restore green lan位cover and enhance the 
vegetated. rural environment. This includes 
tree/shrub planting and hydroseeding in the 
peripheral site area. the proposed embankment 
slopes. footpath sides and access roads 

Planting of wetland species in engineered wetland Fishpond 
areas. area/C 

June 1998 [，.port\vlbj苟434.IOnl 10-15 

0136/EIAll /Issue 2 
Final EIA Study Report 

Implementation Enforcing 
Ordinance 

Agent 

DDE Nil 

DDE/CC 

DDE/CC 

DDE/CC 

DDE/CC Nil 

DDE/CC 

temporarily by 
ape口nanent

maintenance 
department 
identified' 

CC Nil 

CC 
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Environment Protection Measures Locationl Implementation Enforcing 
Ordinance 

Timing Agent 

Restoration of drained fishponds, to the north of Fishpond CC 
the site, after completion of construction works arealC 

The recreationalopportunities presented by the DD/C DDE/CC NiJ 
reprovisioning of public open space affected by 
the YLBF, should be considered 

The exterior of the pumping station, handrailings Pumping CC 
and parapets shall be painted in a colour so as to Station, 
minimise visual impac t. Trees and shrubs may be handrailings & 
planted around the pumping station to soften the parapets/C 
visual impact of the structure. 

The inclusion of small areas of stone finishin耳， to DD DDE 
soften the visual impact of the channel, should be 
examined. 

ln the interests of conservation and preservation. DD DDE 
the large Ficus Microc(/I'p(/ and six protected 
species can be retained. Eleven protected tree 
species can be transplanted. 

Top soil to be retained and used in any landscape Whole site/C CC 
mitigation measures 

Note This lmplementation Schedule is based on information provided in the EIA and EM&A for the 
preliminary dcsign and will bc subjcct to rcvicw during subsequent st.ges of the project. 

DD: Dctailed Dcsign Design Stage 
DSD: Drainagc Scrvices Dcpartment. 
DDE: Dctailcd Dcsign Engincer 
Op: Opcration Stagc 

CC: Construction Contractor, 
ER: Engincer' s Representative 
C: Cònstruction Stage 
E. Engincer 
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10.9.1 The construction and operation ofthe Yuen Long Bypass Floodway wi11 give rise 
to adverse impacts on the environment. The EIA has shown that such impacts can 
be mitigated to acceptable levels through the implementation of a suite of 
environmental mitigation measures as summarised in Table 10.1. Many of these 
mitigation measures constitute good construction practice. 

10.9.2 To ensure that the specifie吐 mitigation measures are implemented and that the 
resultant environmental impacts of the works are acceptable an environmental 
monitoring and audit (EM&A) prograrnme wi lJ be undertaken during the project 
implementation. AIJ details regarding the scope, management structure and 
implementation of the proposed EM&A prograrnme are pres巴nted in the EM&A 
Manual accompanying this report. The EM&A Manual should be reviewed during 
the detailed design and periodicalJy throughout the project implemen協tJon to 
ensure that it remains relevant and effective in respect of changing site conditions. 

10.9.3 The key EM&A requirements are summarised below. 

MO l/itorillg 

10.9.4 Monitoring of various environmental p紅ameters wi lJ be undertaken according to 
the monitoring p1an presented in Table 10.2. 
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Table 10.2 

Environmental Monitoring Plan 

Monitoring Period Location Parameters Monitoring Frequency 
Requirement Duratíon 

Aír Baselíne Pok Oi Hospital TSP I-hr, 24-hr 24-hr TSP for 14 
consecutive days prior to 
construction 
卜hr TSP, 3 times p叮 day

during each 24-hr TSP event 
、

Impact Up to 3 locations TSP 1-祉， 24-hr 24月hr TSP every 6 days and 
(Figure 10.1) 卜hr TSP 3 tímes ín every 

6 days. 

Noise Baseline 3 locations Leq 30 Continuous 30 mínute 
(Fígure 10.2) measurements on 3 working 

days between 0700 and 1900 
hrs ímmediately príor to 
construction 

Impact Up 10 3 locations Leq 30 One Leq 30 measurement 
(Figure 10.2) per week at each monitoring 
depending on station during 0700-19∞ hrs 

works programme 

Water Baseline lmmedíate DO, Turbidity One measurement eveηday 
mixing zone Wl pH, NH,-N for two consecutíve weeks 

(Figure 10.3) Temperature during mid ebb 

Impact All site DO, Turbidity pH Once per week 

dischanges Temperature 

Mixing zone Oil and grease Once per Illonth 

Ecology Baseline Floodway Ecological survey Withín 3. months prìor to 
alignment cons信uctlOn

Operational Engineered Ecological survey Once per year for five years 
Phase wetland areas for 110m Twice per year for 

five years for avifauna 
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Audit 

。136ÆIAll/Issue 2 
Final EIA Stu砂 Report

10.9.5 Environmental Audit will comprise two key activities inc\uding audit of 
monitoring results against prescribed action and limit levels and site inspections. 

10.9.6 Action and Limit levels for various environmental p叮叮neters will be established 
on the basis of baseline monitoring results and /or statutory and contractual 
criteria. The Action and Limit levels for the various p位缸neters (or methodology 
for setting such levels) are described in the EM&A Manual. A well defined Action 
Plan has been established to ensure appropriate actions are taken in the case of 
monitoring data exceedances. 

10.9.7 Routine formal site inspections involving the Contractor and Engineer throughout 
the construction phase wil\ ensure that the recommended environmental mitigation 
measures are implemented according to the Implementation Schedule. 

10.9.8 Routine EM&A reports will be produced throughout the construction phase. These 
reports will record all monitoring results and audit findings inc\uding actions taken 
to rectify any noncompliance. Recommendations will be made for remedial 
measures and any amendments required to the EM&A prograrnme. Details 訂e

provided in the EM&A Manual. 

10.10 Conclusion 

10.10.1 With the implementation ofthe recommended mitigation measures and monitoring 
。f the environmental conditions at sensitive receivers in accordance with the 
Environmental Monitoring and Audit Manual, the impact on water quality, 
ecology, waste, air qua1ity, noise and landscaping and visual impacts will be 
reduced to within established environmental guidelines and stand缸ds. This will 
result in the construction and operation of the Yuen Long Bypass Floodway being 
implemented in an environmentally acceptable manner. 
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10.11 Summary of Mitigation Measures and Implementation Schedule 

10.1 1.1 Table 10.3 presents an Implementation Schedule for all the mitigation measures 
recommen仕ed during the EIA process to date. As this EIA covers the preliminary 
d的ign it will be subject to review and refinement during the deta由d design stage. 
The schedule provides the currently available inforrnation on: 

• the specific mitigation measures recommended inc1uding references to the 
EIA; 

• the location and timing of implementation of the mitigation measures; 

• the pa此y responsible for implementing each mitigation measure; and 

. the pr句ect stage at which the mitigation measure is to be implemented. 
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Table 10.3 

IMPLEMENTATION SCHEDULE (See Notes at End of Table for Codes) 

EIA EM&A Environment Protection Measures Location/ Implementation 

Ref Log Ref Timing Agent 

Air Oualitv 

CO lJstruc!ion mitigatioll measures 

7.5.22 2.8.1 Regular watering of haul roads to maintain surface wet. In whole site/alI CC 
òrder to meet tlús requireme凹， watering should he carried out times 
at least t、"，ice a day and a water refilling system should be 
installed so that the water refilIing time should be less than 
ten minutes 

Effective water sprays sha lI be used during delivery and whole site/a lI CC 
handling of sand and aggregate and similar materials when times 

2.8.1 dust is likely to be created and to dampen all stored materials 
during dry and windy weather. 

Any conveyor system used for transfer of dusty materials whole site/all CC 
should be fitted with windboards on alI sides, enclosures at ttmes 
conveyor transfer points and hopper discharge areas, three 
sided roofed enclosure with flexible curtain across the en紅y，

conveyor belt cleaners and exhaust fans with suitable fabric 
cleaner. 
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EIA EM&A Environment Protection Measures Locationl 

Ref Log Ref Timing 

7.5.22 2.8.1 τbe Contractor shall confine haulage and delivery vehicles to whole site/all 
designated roadways inside the Site. Any motorized vehicle times 
causing dust nuisance shal1 be restricted to a maximum speed 
of 15 km per hour while within the Site 

Wheel washing faci1ities shall be installed and used by all whole site/all 
vehicles leaving the Site. No earth, mud, debr間， dust and the ttmes 
like shall be deposiled on public roads. Water in the wheel 
cleaning facility shall be changed at frequent intervals and 
sediments sha l1 be removed regularly. The Contractor shal1 
submit details of proposais for 也e wheel washing facilities to 
也e Engineer prior 10 construction of the fac i1ity. Such wheel 
washing facilities shal1 be usable prior to any earthworks 
excavation activity on the Site. The Con信actor shal1 also 
provide a hard-surfaced road between any washing facility and 
出e public road. 

AI1 site vehicle exhausts should be directed upwards or away whole site/a l1 
from the ground. times 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

Operalional mitigation measures 

7.6.4 Odorous sediments should be removed from the channel on a 
regular basis. The frequency of removal wil\ vary with the 
time of year and should be carried out to minimize dispersion 
of odour to surrounding areas 

1vfollitoTÎng 

7.5.23 2.5 The ET Leader shaU carry out baseline monitoring at 
monitoring location C (Pok Oi Hospital) for at least 14 
consecutive days prior to the commissioning of the 
cons甘uction works to obtain da i1y 24 hour TSP samples. 1-
hour sampling shall also be done at Ieast 3 times per day 
while the highest dust impact is expected. 

7.5.23 2.6 Routine sampling frequency should be carried out once in 
every six-days for 24-hr TSP monitoring and at least 3 times 
m eve旬到x days for 1-hr TSP monitoring (undertaken when 
the highest dust impact occurs) at each monitoring station that 
is currently affected by the works 

The impact monitoring results shall be compared with the air 
quality criteria set up for 24-hour TSP and I-hour TSP. 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

7.5.23 2.6 In the case of non-compliance more frequent monitoring shall 
be conducted within 24 hrs after the result is obtained. This 
additional monitoring shall be continued until the excessive 
dust emission or deterioration in 3ir quality is recti日ed

旦旦se

C01Jstroction mitigation measures 

8. 1.36 3.7 The contractor shal1 consider noise as an enviroIllÎlental 
constraint in the planning and execution of the works. With 
reference to Sections 8.1 .36 to 8.1 .43 of the EIA study report 
and Section 3.7 of the EM&A Manual, the Contractor shall 
prepare and submit 抽出e Environmental Manager four (4) 
copies of a method statement fully indicating the noise 
mitigation to be adopted and its adequacy for each major item 
of works at least six (6) weeks before construction starts 
This method statement must be certified by the EnvironmentaI 
Manager and submitted to EPD one month before construction 
starts 
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EIA EM&A Environrnent Protection Measures 

Ref Log Ref 

8. 1.37 3.7.2 The Contractor shall comply with the Noise COlllrol 
OrdillGnce (Cap 400) and with any regulations made under 
the Ordinance, including restrictions placed on noise from 
constiuction work and the requirements to seek Construction 
Noise Permits. Before commencing work which requires 
Construction Noise Permits, the Contractor should obtain such 
permits and display these appropriately. 

8. 1.38 3.7.4 In addition to the requirements imposed by the Noise Control 
O,.dinance , to control noise generated from equipment and 
activities for the purpose of carrying out any construction 
work other than percussi ve piling during the time period from 
。700 to 1900 hours on any day not being a general holiday 
(including Sundays), the following requirements shall also be 
complied with: 
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EIA EM&A Environment Protection Measures Locationl 

Ref Log Ref Timing 

8. 1.38 3.7.4 (a) The noise \evel measured at 1 m from the most 、vhole site/all 
affected extemal facade of the nearby noise ttmes 
sensitive receivers from the construction work alone 
during any 30 minute period shall not exceed an 
equivalent sound level (Leq) of 75 dB(A) 

(b) The noise level measured at 1 m from the most whole site/all 
af起cted extemal facade of any nearby schools from t1mes 
the construction work alone during any 30 minute 
period shall not exceed an equivalent sound level 
(Leφof70 dB(A) [的 dB(A) during school 
examm剖ion periods 1 

The Con紅actor shall liaise with the schools and the whole site/all 
Examination Authority to ascertain the exact dates and times ttmes 
。f all examination periods during the course of the contract 
The Contractor should also liaise with Pok Oi Hospital 
regarding the timing and location of works. 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

8. 1.38 3.7.4 Should the limits stated in the above sub-clauses (a) and (b) 
or, where applicable, (c) be exceeded, the constnIction shal1 
stop and shall not recommence until appropriate measures 
acceptable to the Engineer that are necessary for compliance 
have been implemented. If two contractors working under 
this Pr吋ect are both working close to the same NSR, both 
contractors may be requíred to reduce the noise level from 
their individual contract to 3 dB(A) less than the levels 
stipulated above so that the combined noise level does not 
exceed these limits 

3.7.5 The Contractor shal1 devise, arrange methods of working and 
ca口y out the works in such a manner as to minimise noise 
lmpac阻 on the surrounding enviro血nent， and shall provide 

2 experienced personnel wi由 suitable training to ensure that 
these methods are implemented 

8. 1.40 3.7.6 Six weeks before the .commencement of any work, the 
methods of working, equipmenl and sound-reducing measures 
intended 10 be used on Ihe Sile should be made available 10 

Ihe Environmenlal Manager and Ihe Engineer for inspeclion 
and approval 10 ensure Ihal Ihey are suilable for the projecI 
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Ref Log Ref 

8. 1.41 3.7.7 The Contractor sha11 ensure that .11 plant .nd equipment to be 
used 00 the Site likely to cause excessive noise effectively 
sound-reduced by means of silencers, muffiers. acoustic 
linings or shields, acoustic sheds or screens or other means to 
avoid disturbance to any nearby noise 自由ltlve recelvers 
(NSRs). A11 hand-held percussive breakers and air 
compressors will comply with the Noise Control (Hand-held 
Percussive Breakers) Regulations Gnd Noise C01J trol μlr 

Compressor.砂 Regulations respectively under the Noise 
Control Ordinance (Ordinance No. 75/88, NCO Amendment 
1992 No. 6) 

8. 1.42 3.7.8 The Contractor sha11 ensure that a11 plant and equipment to be 
used on site are properly maintained and in good operating 
condition 

8. 1.43 3.7.9 It is recommended 出at construction noise should be mitigated 
using a suitable combination of the fo11owing measures: 
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ElA EM&A Environment Protection Measuτes 

ReI Log Rcf 

8. 1.43 3.7.9 Noisy equipment and activities should be sited by the 
Contractor as far from close-proximity sensitive receivers as is 
practical and orientated away from NSRs. Prolonged 
operation of noisy equipment close to dwellings should be 
avoided 

Noisy plant Or processes should be replaced by quieter 
alternatives. Silenced diesel and gasoline generators and 
power units) as we l1 as silenced and super-silenced air 
compressors, can be readily obtained 

Noisy activities should be scheduled to minimise exposure of 
nearby sensitive receivers to high levels of construction noise 
For example, noisy activities can be scheduled for midday, or 
at times coinciding with periods of high background noise 
(such as during peak traffic hours). 

Id1e equipmcnt should bc tumcd off or throttled down. Noisy 
equipment should be properly maintained and used no more 

often than is necessary. 

The power units of non-electric' stationary plant and earth-
moving plant should be quietened by vibration isolation and 
partial or full acoustic enclosures for individual noise-
generatmg components 
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Ref Log Ref 

8.1 .43 3.7.9 Construction activities should be planned so that parallel 
operation of several sets of equipment close to a given 
sensitive receiver Îs avoided. The numhers of operating items 
of powered mechanical equipment should be minimised 

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

Acoustic barriers should be used to protect nearby noise 
自由itîve receivers if necessary. Barriers can be made of 
mounds of fill or any material having a surface density of 
20 kg/m'. 

Monitoring 

8. 1.46 3.4 The baseline noise monitoring shall be carried out at the noise 
monitoring 10cations for a period of two weeks prior to the 
commencement of the construction works. 

8.1 .46 3.5 Construction noise monitoring shall be carried out once per 
week between 0700-1900 on normal weekdays at all 
designated monitoring locations 
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EIA EM&A Envirorunent Protection Measures 

Ref Log Ref 

8. 1.46 3.5 In case of noncompliance with the construction noise criteria, 
more frequent monitoring as specified in the Action Plan shall 
be carried out. Tbe additional monitoring shaU be continued 
until the recorded noise levels are rectified or proved to be 
irrelevant to the construction activities 

笠豆豆

CO tJs/ructi01J mitigatioll measures 

With referenceto Table 4.10 ofthe EIA study report and 
section 4.7 of the EM&A manual the Contractor shall submit 
to the Engineer and the Environmental Manag目前 least six 
(6) weeks prior to construction a total of five (5) copies of a 
method statement with accompanying drawings to illustrate 
the adequacy of the provision of water quality mitigation 
measures to be implemented as designated in items (a) to (1) 
below. Tbese drawings and method s旭tement must be agreed 
and certified by the Environmental Manager. A certified copy 
must be deposited with the Director of Environmental 
Protection one month before construction starts. 
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Table 4.7 (a) Tbe Contractor shall ensure that works within the 
4.10 Yuen Long Bypass Floodway take place in the dry 

season as far as practicable or else additional 
temporaηworks such as cofferdam Or temporary 
earth bund will be required to minimise runoff and 
pollution from the works entering the water column. 
Water collecting behind the cofferdam shall be 
either pumped onto the land-bank or collected, 
settled and pH adjusted to 8.5 or less before being 
allowed to enter the channels 

。) Open stockpiles of construction materials (e.g 
aggregates, sand and fill material) on site shall be 
protected from erosion during rainstonns. Measures 
shall be taken to prevent the washing away of 
construction materials, 5oB, silt or debris into any 
drainage system. Hydroseeding should be used 
where practical. 
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EIA EM&A Envirorunent Protection Measures 

Ref Log Ref 

Table 4.7 (c) The transport of sediment to the environment shall 
4.10 be minimised by the installation of appropriate 

sediment traps within the drainage systcm 
Sediment 訂aps sha11 be designed with adequate 
capaclly. 

(d) Wastewater generated from the washing down of 
rnixer trucks and drum mixers and similar 
equipment should be recycled. The discharge of 
wastewater should be kept to a minimum 

(e) Wastewater generated from construction activities 
should be discharged into an excavated 
sedimentation pit prior to discharge. The pit should 
be unlined to a110w for infiltration of water into the 
ground and setting of concrete before disposal. 

(1) In Ihe caSe of an unlined pit for a11 lypes of 
wastewater being settled 0叫. water infiltration into 
the ground requries a license from EPD under the 
WPCO regulations. Where a license cannot be 
obtained, or if water re-use is practiced, the pit may 
need to be lined, which requires more frequent 
removal of the contents. 
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Ref Log Ref 

Table 4.7 (g) Oil interceptors shall be provided in Site compounds 

4.10 and regularly emptied to prevent release of oils and 
grease into the urface water drainage system after 
accidental spillages. The interceptor sha l1 have a 
bypass to prevent flushing during periods of heavy 
rain. Oil and fuel bunkers shall be bunded to 
prevent discharge due to accidental spillages or 
breaching of ta叫個

(h) Any waters enteriÍlg the storm drains must have a 
pH less than 8.5. Under normal circumstances, 
surplus wastewater may be discharged into foul 
sewers after treatment in silt removal and pH 
adjustment facilities (to w抽血也e pH range of 6 
to 9). Disposal of wastewater into storm drains will 
require more elaborate treatment. Surface run-off 
should be segregated from the concre阻 batching

plant and casting yard area, if used, and diverted to 
the stormwater drainage system. Surface run-off 
contaminated by materials in a concrete batching 
plant or casting yard, if used, should be adequately 
treated before disposal into stormwater drains 

(i) Runoff should be prevented from entering a句acent

ponds through construction of bunds between works 
areas and ponds. 
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EIA EM&A Environment ProtectÎon Measures 

Ref Log Ref 

Table Section 。) Tbe Contractor shaU take a l1 reasonable measures to 
4.10 4.7 minimise adverse impacts resulting from 

construction activities associated with the removal 
of sediments. These measures shall include 
ensuring that all plant and equipment and working 
methods meet the following criteria 

. utilising appropriate suspended solids containment 
screen whíle removing sediment 

. minimise disturbance of the channel bed while 
dredging; 

. minimise leakage of dredged sediment during lifting 
through the use of closed grabs where practical; 

. prevent the overflowing of any hopper used to 
contain removed sediments. 

(k) The Contractor shall be responsible for disposing of 
all dredged sediments at an appropriate location 
depending on the volume and composition of the 
materia1. 
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Ref Log Ref 

Table 4.7 (1) If any office, works area canteen or toilet facilities 
4.10 are erected, foul water eff1uent should be directed to 

a foul sewer or to a sewage treatment facility either 
directly or indirectly by means of pumping or other 
means approved by the Engineer. 

Operational mitigation measures 

With reference to Table 4.11 and Figures 5.4 and 5.5 in the 
EIA Study Repo口， the Detailed Design Engineer (DDE) shall 
deposit scaled location and detail drawings with the Director 
。f Environmental Protection at least one month before the 
conunencement of construction showing 也e design of the 
channel banks, the areas of grasscrete and other ecological 
mitigation as specified in items (a), (b) and (c) below and in 
the section on ecological mit培訓ion in this schedule. The 
drawings shall be submitted to the Environmental Manager for 
prior approval and certi日catlOll.
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YlIell LOIIg Bypass Floodway Feasib i1ity Stll命

EIA EM&A Environment ProtectÎon Measures 

Ref Log Ref 

Table The Contractor should incorporate permeable areas along the 
4.11 channel banks 5uch as grasscrete. and establish plant poIlutant 

absorbing species in the channel as described in the Ecology 
section of this Irnplernentation Schedule. 

The water flow should be directed so that water cornes into 
contact with grasscrete. 

、 The rernaining Govemrnent land between Route 3 and YLBF 
and rernaining pond areas south of Route 3 should be 
mc。中orated Înto channel design to provide a greater surface 
area for infiltration (Figures 5.4 and 5.5 in EIA) 

Moniloring 
4.11 

Baseline rnonitoring of DO Turbidi旬， pH, NH,-N and 
Ternperature at the irnrnediate rnixing zone (W \) shall be 
undertaken by the ET, during rnid ebb tide for a period of 
two consecutive weeks at a frequency of once per day. The 
sarnples shall be taken at rnid depth. 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

Table 4.5 Impact monitoring should be carried out as follows 

4.11 

Location Parameters Frequency 

AlI Site Discharges Turbidi旬， PO, pH, Once per week 
including ultimate Temperature (during mid ebb at 
discharge into Kam ultimate discharge) 
Tin River oil and grease, SS Once per month 

(during mid cbb at 
ultimate discharge) 

Mixing Zone of pH, Temperature, Once per weck 
YLBF and Kam Tín NH4-N, DO duríng mid ebb 
River ' Turbídíty 

I Mixing zone is taken 10 be 10 m dO\o，ns甘且m from 曲e f100dway discharge part 

Table 4.6 Data obtained from impact monitoring should meet the 
4.11 compliance criteria for each parameter. Should the 

monitoring results of the water quality parameters at any 

designated monitoring stations indicate that the water quality 
criteria are exceeded, the actions in accordance with the 
Action Plan should be carried out. 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

Waste 

COllSlrncti01J mitigation measur，的

With reference to Sections 6.1 and 6.2 of the EIA Study 
Report，也e Contractor shall deposit to the Director of 
Environrnental Protection, a detailed methodology statement 
demonstrating the adequacy of the provisions made, at least 
one month prior to the commencement of construction. This 
statement must have prior approva1 and certification by the 
Environrnental Manager. The statement shou1d be 
accompanied with location and detail drawings of provisions 
for hard-standing areas, sett1ement ponds, fuel storage 
fac i1ities, chemical waste storage facilities, and all other 
temporary waste storage facilities including stock-pi1ed 
materials.τbe Method Statement must include the Spill 
Action Plan 
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EIA EM&A Environment P'rotection Measures 

Ref Log Ref 

6.1 ,6.2 Chapter 5 The Contractor is responsible for waste control within the 
construction site, removal of the w3ste material produced 

from the site and implementation of any mitigation meaSllre to 
minimise waste or redress problems arising from the waste 
from the site. The waste material may include any sewage, 
waste water Or effiuent containing sand, cement, silt or any 
other suspended or dissolved material to flow from the site 
onto any 吋oining land, storm sewer, sanitary sewer, or any 
waste matter or refuse to be deposited anywhere within the 
site or onto any adjoining land 

Waste should be handled in accordance with the Constructíon 
Waste Management Strategy recommendations for handling of 
waste. The hierarchy of management method is: avoidance, 
minimisati凹， recycling/re-帥， treatrnent, disposal. 
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Yueu Loug Bypass Floodway Feasibility Study 

EIA EM&A Environment Protection Measures Locationl 

Ref Log Ref Timing 

6.1 ,6.2 Chapter 5 When handling the waste material，出e following measures whole site/all 

shall be undertaken by the Contractor: tlmes 

(i) The Contractor shall be aware of, and comply with, the whole site/all 

Wasle Disposal Ordinance, the Public Heallh a1ld tlmes 

Mllnicipal 5ervices Ordina1lces, the Waler POllllli01l 

Conlrol Ordi1lance and the Wasle Disposal (Chemical 
Wasle) (General Regulali01l). 

(ii) The excavation of 50缸， contaminated mud and Îts whole site/all 

removal must, as far as is practicable, be carried Qut times 

during the dry season 

(iii) The Contractor's attention is drawn to A Guide 10 Ihe whole site/all 

Chemical Wasle Conlrol 5cheme; A Gllide 10 Ihe times 

Regislralioll o[ Chemical Wasle Prodllcers; and the 
Code o[ Praclice 011 Ihe Packing. Labellillg and 
510rage o[ Chemical Wasles 

(iv) The Contractor shall segregate all inert construction whole site/all 

waste material suitable for reclamation or land times 

formation and shall dispose of such material at public 
dumping areas or at a location agreed in advance by 

the FMC and EPD. 

Juue 1998 {report\yl伊434. /O} 10-41 

Implementation 

Agent 

CC 

CC 

CC 

CC 

CC 

0136IEIAl1/Issue 2 
Fiual EIA Study R司port

Implementation Relevant 
Stages* Legislation 

and 
Des C O Guidelines 

J 

J 
WDO, 
PHMSO, 
WPCO, 
WD(CW) 
(GR 

J ProPECC 
PN3/94 

J CWCS 
RCWP 
CPPLSCW 

J WBTC 5198 

E E 1 

BINNIE 

一



Agreemellt No. CE 79/96 
YU eII LOllg Bypass Floodway Feasibility Study 

EIA EM&A Envirorunent Protection Measures Locationl 

Ref Log Ref Timing 

6.1 ,6.2 Chapter 5 (v) All non-inert construction waste material deemed whole site/all 
unsuitable for reclamation or land fo口nation and all tlmes 

other waste material shall be dumped at public landfill 

(vi) The Contractor shall comply with and complete the 
whole site/all procedures in WBTC No. 2/93 andlor EPD 's ProPECC 

PN 3/94 regarding marine or land-based disposal of times 

dredged mud, p討or to the commencement of Works. 

(vii) The new Air Pol/lltion Conlro/ (Open Bllming) 
Regll/alion came into effect on 26th February 1995 

whole site/all This regulation prohibits open buming for the disposal 
of construction waste or the clearance of a site in ttmes 

preparation for construction work. Certain 0也er types 
of open buming are allowed under pe口nits issued by 
the EPD. 

(viii) Fossil fuel and used lubricants for trucks and whole site/all 
machinery are classified as chemical wastes. The times 
Con甘actor shall register with EPD as a chemical waste 
producer and observe al1 the requirements under the 
storage, labellin且，叮anspo討ation and disposal of 
chemical waste. 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

6.1 ,6.2 Chapter 5 (ix) The Contractor shall prevent fuel and lubricating oil 
leakage from plant and storage sites from 
contaminating the construction site. All compounds in 
works areas shall be located on areas of hardstanding 
wi也 provision of drainage channels and settlement 
lagoons where necessary to allow interception and 
controlled release of settled water; and provision of 
bunding for all potentia \ly hazardous materials on Site 
including fuels. The Contractor shall prepare a spill 
action plan and keep suitable c1ean-up materials on 
site 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

6.1 ,6.2 Chapter 5 (x) Care must be taken to prevent spillages: 

(al the storage area for fuds and lubricants shall be 
isolated from workîng areas and kept secure; 

(b) use of fuels and lubricants shall be carried out 
with care; 

(c) any spillage problem due to any truck and 
machinery shall not be ignored; 

(d) emulsifier and absorbent shall be available on 
Si阻， so that immediate action can be taken when 
there is minor spillage; 

(e) al1 containers shall be stored so as to prevent any 
spillage of the contents and disposed of carefully; 
and 

(1) concep臼 of ‘Site c\eanliness' shall be in虹oduced
to workers, to gather and store conslrUction waste 
in aD appropriate manner 

(xi) Temporary waste facilities shall be set up by the 
Contractor. Municipal waste shall be collected in 
black refuse bags and delivered 妞， and disposed of 剖，
an approved landfill. 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

6.1 ,6.2 Chapter 5 A core sampling programme should be undertaken to ascertain 
the nature of the substratum. In the unlikely event of 
con旭minated land being encountered, it will be subject to the 
cntena specl日ed in ProPECC Pager (PN3/94) Contaminated 
Land Assessment and Remediation 

Operatioll mitigation measures 

6.3 5.10 Channel desilting should be carried out during the dry season 
whenever possible 

Dredged sediments should be set aside and air dried prior to 
being loaded onto trucks for disposal at landfill 

A refuse boom should be laid across YLBF confluence with 
Kam Tin Floodway and the sediment should be regularly 
collected and disposed of at a landfil1 

McmitorilJg 

No monitoring is proposed to identify the nature of waste 
arising. It is the responsibility of the Contractor to measure 
the contaminant level of dredged mud and classify it before 
disposal. The success of measures to minimise impact on the 
aquatic enviromnent may be reflected by water quality 
monitored as described in Section 4 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

6. 1.3 Ecology 

COIlSlnlction mitigatio1! measures 
" 

An Ecologist should be included in det剖led design team 

With reference to Section 5.5 of the EIA Study Report and 
Section 6.2 of the EM&A Manual, the Detailed Design 
Engineer will deposit with the Director of Envirotunental 
Protection scaled location and detail drawings at least one 
month before construction commences. These drawings shall 
show all ecological mitigation measures for the Project. The 
drawings shall demons住3te confonnance with the measures in 
the EIA 5阻dy report and shall be certified by the 
Envirotunental Manager. 

5.5.6 6.2 The aligtunent of northem channel section should be routed as 
c10se as possible to Route 3 個 minimise impact on fish ponds 
(Figure 5.2 in EIA) 

5.5.12 6.2 Grasscrete should be incorporated in 由e channel design on 
sides and base of channel between ch 1 +340 and 3+545 

5.5.14 
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5.5.15 6.2 Govemment and private land south of Route 3 should provide 
an off-line marshcrete area between ch 2+780 and 2+940 

5.5.19 (Figures 5.4 and 5.5 in EIA). "Recirculated" water should be 
back-pumped from pumping station to supply wetland area in 
association with local runoff. Po l1ution and saline tolerant 
species should be planted and established along the channe!. 

5.5.14 6.2 The land between the YLBF and Route 3 (between ch 3+050 
and 3+545) should be utilised to create an offline wetland 
area on a submerged grasscrete substrate. Recirculated water 
back-pumped from the pumping station will supply wetland 
area. Saline tolerant and pollutíon tolerant wetland species 
should be planted and established along the channe!. 

5.5.20 6.2 Suitable tree species should be planted along the channel 
banks which are attractive to fauna. Species should be selected 
from species list given in Table 5.15 of EIA; 

Operation mitigation measures 

5.5.25 6.2 Maintenance of wetland areas should be carried out during the 
operational phase in the form of grass cuiting and sediment 

5.5.26 removal 
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Monitoring 

6.1 An ecological baseline survey of the proposed YLBF 
aligmnent shall be undertaken within three months prior to the 
comrnencement of construction activities. The results 
compared with the results of the ecological survey undertaken 
under this study to provide information on recent changes in 
habitat conditions. Both floral and faund surveys should be 
carried out. Ecological surveys shall be undertaken under the 
supervision of an ecologist with at least 3 years of local 
expenence. 

No ecological monitoring 、wm be required during the 
construction phase. 

During the first 2 years (commencing immediately after 
pr句ect completion), quarterly floral and faunal surveys shall 
be carried out by (or under the supervision of) an ecologist of 
at least three years local experience (vetted by AFD if 
nec臼sary)
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6.1 The floral survey shall monitor the dominance, height and 
density of naturally colonising wetland plant species, using 
1 m quadrats at three points within the marshcrete areas (to be 
decided in agreement with AFD dll口ng detailed design) along 
the alignment. One point should be at the downstream end to 
monitor the influence (if any) of saline intrusion on both 
floral and faunal presence. 

Faunal surveys shall included bird and insect counts noting 
the activities of these fauna (breedinglfeedinglcourting etc.) 
with regard to the wbole lan也caping and channel area. This 
will determine the use of landscaped trees，也e grasscrete 
sides, and the IImarshcrete" areas by fauna. 1n order to assess 
the value of the "marshcrete" areas, floral and faunal presence 
should be speci日cally related to each of these habitats. 
Amphibian surveys should be carried out within the period of 
peak activity of this class (i.e. twice, during the wet season -
May/June and Julyl August) 
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Ref Log Ref 

Attention shall be drawn to dominant species (and their 
density), and the occurτ'ence (if any) of rarities and protected 
species, and the activities of fauna (breeding!feeding!courting 
etc.). Any other outside influencing factors (pollution, 
development etc.) should be highlighted 

For tlie next three years, the surveys shall be conducted on an 
annual, early wet season (May-June) cycle. Any other outside 
influencing factors (pollution, nearby development etc.) should 
be highlighted 

6.1 
一7

The criteria for the 5uccess of the mitigation proposals will be 
based on an ecological comparison with an existing concrete 
nullah in the Yuen Long Area (e.g. the Shan Pui Nullah). 
The baseline data prior to the Project comrnencement will be 
available for reference 

Landscaoe & VisuallmDacts 

With reference to Section 9.6 of the ElA Study Report and 
Chapter 7 of the EM&A Manual, the Detailed Design 
Engineer shall deposit with the Director of Environmental 
Protection, scaled location and landscape report drawings and 
a landscape report demonsttating conformance with the 
requirements of the ElA study. The drawings and landscape 
report shall have prior approval and certification by the 
Environmental Manager. 
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9.6.2 Chapter 7 Soft landscaping measures should be used, employing native 
plant species to restore green landcover and enhance the 
vege祖ted， rural environment. This includes tree/shrub 
planting and hydroseeding in the peripheral site area, the 
proposed embankment slopes, footpath sides and access roads 

9.6.7 Chapter 7 Saline tolerant and pollution tolerant wetland species should 
be planted in engineered wetland areas 

9.6.7 Chapter 7 After completion of construction works, the drained fishponds 
to the north of the site, should be restored. 

9.6.8 Chapter 7 The recreational opportunities presented by the reprovisioning 
of public open space affected by the YLBF, should be 
considered. 

9.6.9 Chapter7 The exterior of the pumping station, handrailings and parapets 
shall be painted in a colour 50 as to minimise visual impact 
Trees and shrubs may be planted around the pumping station 
to soften the visual impact of the structure 

9.6.10 Chapter 7 The inclusion of small areas of stone finishing, to soften the 
visual impact of the channel, should be examined. 

」 L一一
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9.6.11 Chapter 7 In the interests of conservation and preservation, the large 
Fic lIS Microcmpa and six protected species should be retained 
as described in .the Tree Survey Report (Report No 
。 136rrSRlIssue 1). Eleven protected tree species should be 
transplanted 

9.6.13 Chapter 7 Top soil should be retained and used in any landscape 
ffilhgahon measures 

Detailed lan吐scape design should be carried out by a 
landscape architec!. 

Monitoring 

7.1 During the soft landscape establishment and maintenance, 
each of the following stages shall be subject to the inspection 
and approval of the landscape architect before commencement 
。f the next stage of works 
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EIA EM&A Envirorunent ProtectÎon Measures 

Ref Log Ref 

9.6.13 7.1 After checking of setting out of planting areas and 
subgrade levels. and setting out of any additional 
planting and drainage prior to placing topsoils 

2. At completion of soil preparation prior to planting 

3. After plantin且， staking and tying prior to placing 
mulch. 

4. At completion of works 

5. At completion of each three month period of the 
maintenance works 

Maintenance works landscaping monitoring should be carried 
oilt in accordance with the General Schedule of Maintenance 
Works. 

JU /le 1998 [repon~'1伊434. /OJ 10δ3 

Locationl Implementation 

Timing Agent 

specified ET 
locations/C 

specified ET 
locations/C 
specified ET 
locations/C 

specified ET 
locations/C 
specified ET 
locations/O 

specified ET 
locations/O 
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Agreeme/lt No. CE 79/96 
Yuell LOlIg Bypass Floodway Feasibilil砂 Stu砂

。1361EIAl1/Issue 2 
Fillal EIA St，呻 Report

Notc This Irnplementation Schcdulc is bascd 00 information providcd in the EIA and EM&A for thc prclirninary dcsign and will bc su肖cct to rcvicw during subsequent 
stagcs of the project 

* Des=Design; C=Construction; O=Operation; 
Territory Developments Department (TDD) is the u1rimate agent responsible for the implemcntation ofthe mitigation measures during design and construction stages 
The Detailed Design Engineer (DEE), Construction Contractor (CC), Engineer's Representative (ER) and Environmental Team (ET) will be employed hy TDD in 
due CQUr5e 
DSD is responsible for maintenancc of thc concrete channel during operation stage 

TDD has agrecd to provide intcrim maintenance responsibility until a pcrmanent rnaintcnance authority has been designatc.d for such sites undcr the Wetlands 
Compensation Study 

APCO Air Pollution Control Ordinancc 

APCR,LS2 Air Pollution Control Rcgulation, Legal Supplement 2 

NCO Noisc Control Ordinancc 

NCR(HPß) Noise Control Regulation (Hand-held Percussive ßreakers) 

NCR(AC) Noise Control Rcgulation (Air Compressors) 

ProPECC Professional Persons Practice Notc 1 (1994) 
PNI/94 

WDO Wastc Disposal Ordinancc 

PHMSO Public Hcalth and Municipal Serviccs Ordinances 

JUlle 1998 [reportlyl伊434./句 10-54 BINNIE 
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Agreemellt No. CE 79/96 
Yuell LOIlg Bypass Floodway Fe囚的ilityStu砂

WPCO Water Pollution Control Ordinance 

WD(CW)(GR) Wastc Disposal (Chcmical Works)(Gcncral Regulations) 

ProPECC Profcssional Persons Practice Note 3(1994) 
PN3月4

CWCS A gUÎde 10 thc Chcmical 、，VaS1C Control Schemc 

RCWP A guide 10 the Registration of Chemical Waste Prooucers 

CPPLSCW Code of Practicc on thc Packin耳， Labelling 3nd Storage of Chcmical Wastcs 

W8TC 5198 Works 8ranch Tcchnical Circular No. 5 (1998) 

APC(08)R Air Po\lution Control (Opcn 8uming) Regulation 

Jlllle 1998 州portlyl，駒4封閉 10-55 
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APPENDIX C - ENVIRONl\個NTAL LEGISLATION AND PLANNING 
GUIDELINES 

Cl Introduction 

C1.1 One ofthe Hong Kong Government's overall policy objectives on environmental 
plar甜ng， as outlined in the 1989 Wh ite Paper on Pollution in Hong Kong, is "to 
avoid creating new environmental problems by ensuring the consequences for the 
environment are properly taken into account in site selection, plarming and desi伊
of all new developments". 

C1.2 This section highlights the relevant environmentallegislation and guidelines which 
前e currently applicable to the proposed project. 

C2 Hong Kong Planning Standards and Guidelines 

C2.1 The Hong Kong Planning Standards and Guidel間的 (HKPS的 Chapter 9: 
Environment provid巴:s guidance for including environmental considerations in the 
planning of both public and private developments. The environmental suitability 
of a site for a certain land use is govemed by such factors as: 

(i) natural environmental characteristics including topography, climate, 
hydrological and hydrographical characteristics, vegetation, wildlife and 
habitat, and soil conditions; 

(ii) the nature, distribution and consequences of 也e residua1s including aerial 
emissions, wastes, sewage or noise generated by land uses in the 
development area; 

(iii) the capacity of the environment to receive additional developments; and 

(iv) existing land uses. 

, 1 C2.2 The HKP，招呼叫伍的 the Government' s overall policy 。可ective for environmental 
U planning to be: 

1 
:J 
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"to seize opportunities for environmental irnprovement as 
they arise in the course of urban redevelopment"; 個d to 
ensure that, 

"adequate and suitably sited environmental facilities are 
provided to ensure proper handling and disposal of all wastes 
and waste water arising 企om proposed developments." 

C3 Conservation 

C3.1 HKPSG Chapter 10: Conservation states 也at 也e following four principles should 
be adopted for 也e practical pursuit of conservation in land use planning: 

(i) retain significant landscapes and ecological attributes and heritage features 
as conservation zones; 

(ii) restrict uses within conservation zones to those which sustain particular 
landscapes and ecological attributes and heritage features; 

(iii) con仕01 adjoining use to minirnÌse adverse impacts on conservation zones 
and optimise their conservation value; and 

(iv) create, where possible, new conservation zon巴s in compensation for areas 
of conservation value which are lost to development. 

C3.2 Items of value which merit conservation are identified in territorial, sub-regional 
and district planning exercises, special surveys undertaken by other depar恤ents or 
as the result ofpublic views. However, plans which include conservation use have 
to be seen in a wider context and take into account the need to provide adequate 
space for development needs. The challenge is to combine these different uses into 
acceptable and realistic plans which take account ofterritorial grow也組d principles 
of sustainable development. 

Protecting Natural Landscapes and Habitats 

C3 .3 Naturallandscapes and habitats may be gazetted as Country Parks or 8pecial Areas 
(0ωntry Parks Ordinance Cap 208), Restricted Areas (Wild Animals Protection 
Ordinance Cap 170), Water Ga也ering Grounds (WatelWorks Ordinance Cap 102), 
conservation zones (Town Planning Ordinance Cap 131) or listed as 8ites of 
8pecial 8cientific Interest (8881s). 
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C3 .4 Country Parks and Special Areas are designated under the Country Parks Ordinance 
and managed by the Agriculture and Fisheries Dep缸tment (AFD) on the advice of 
吐le Coun叮 Parks Bo叫 At present 也帥的 21 Country Parks (area 40, 833 ha) 
and 14 Special Areas (位ea 1,639 ha), 11 of which 位e within Country Parks. 
Country Parks 訂e designated for the purposes of nature conservation, countryside 
recreation and education; Special Areas are 訂eas of government land with special 
interest and import創ce by reason of their flora, fauna, geologica1, cultural or 
archaeologica1 features. The Coun甘y Parks Authority has established criteria for 
determining whether or not a p訂ticul訂 location is suitable for designation as a 
Country Park or Special Area. The criteria inc1ude landscape qua1i紗， recreation 
potenti訓， conservation value, size, land status and the practicali句。f management. 

C3.5 The Wild Animals Protection Ordinance res甘icts access to designated areas of 
wi1dlife habitat. Restricted Areas under 也e Ordinance 缸e implemented by the 
AFD although certain site management activ泌的 may be shared by others. Two 
Restricted Areas have been designated, the Mai PO Marshes and the Yim Tso Ha 
Egre句. In addition, the Ordinance protects loca1 wildlife through both the 
prohibition ofhunting te而tory-wide and the possession of scheduled protected wi1d 
叫mals or hunting appliances. 

C3.6 Areas of conservation use may be dec1ared as conservation zones under c1ause 
4(1)(g) of the Town Planning Ordinance. These zones are shown on statutory 
plans which are approved by the Town Planning Board and this process is further 
discussed in the subsequent section on preparing plans to conserve natural 
landscapes and habitats. 

1
l
i
l
i
-
-
I
J
-
1
l
V
-
J
-
-
J
1
I
J
1
J
1
l
l

一
-
-
-

C3.7 SSSIs may be land based or marine sites which are of special interest because of 
their flora, fauna, geographical, geological or physiographic features. SSSIs 缸e

identified by the AFD and the Planning Department maintains a register of sites. 
Once identified. SSSIs are shown on statutory and departmenta1 plans prep紅ed by 
the PlamlÏng Department. Inter-relationships between land uses can be quite subt1e. 
A SSSI dec1ared as a wildlife habitat may only be sustainable if the wider 
surroundings remain rural so as to provide feeding grounds. Simil缸ly， a wetland 
site may only be sustained if a particular water source is protected. 

June 1998 [reporl加l伊434.ap吋 APC-3 BINNIE 
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C3.8 The Govemment recognises the need to protect marine and wet1and habitats. The 
AFD is responsib1e for 仕le imp1ementation of m訂mep訂ks/reserves. Important 
wet1ands may be d巴:clared as being of intemationa1 importance lIDder the 
Convention on Wetlands of International Importance Esp巴cial1y as Waterfow 1 
Habitat (known as tl1巴 'Ramsar' Convention). Parties to the Convention may 
desigr凶e sites for inc1usion in the List of Wetlands of International Importance 

which is administered by the Bureau of the Convention. The Ramsar Convention 
states that "wet1ands shou1d be se1ected for tl1e List on accolIDt of their intemationa1 
sigrlificance in terms of eco1ogy, botany, zoology, 1imno1ogy or hydro1ogy. In tl1e 
first instance, wet1ands of intemationa1 importance to waterfow1 at any season 
shou1d be inc1ude吐" The Mai PO M位血的 (a restricted 缸ea and a SSSI) the 
intertida1 mudflat at Inner D巴巴p Bay and the fishponds in Buffer Zone 1 have been 
desigIlated as a Ramsar Site in September 1995. 

Statutory Plans 

C3.9 The Town Planning Ordinance permits statutory 1and use zones lIDder clause 
4(1 )(g) for ‘cOlIDtry P缸ks， coasta1 protection 訂eas， sites of specia1 scientific 
interest, green b巴1ts or other specified uses that promote conservation or protection 
of tl1e environment'. Conservation zones for statutory p1ans 紅e:

(i) SSSI to conserve and to protect fauna and flora and 
other natura1 features witl1 specia1 scientific 
va1ue. 

(ii) Country Park to encourage recreation and tourism, protect 
vegetation and wi1d1ife, preserve and maintain 
buildings and sites of historica1 or cu1tura1 
sigIlificance within COlIDtry p缸ks and to provide 
faci1ities and services for tl1e pub1ic enjoyment 
。f 甘le COlID'叮.

(No詢: The term ‘COlIDtry Parks' inc1udes 
‘Specia1 Areas' desigIlated lIDder the COlIDtry 
Parks Ordinance.) 

(iii) Coasta1 Protection Area to retain natural coast1ine. 

(iv) Conservation Area to retain existing natura1 features and rura1 use. 

(v) Green Belt to define the limits of urban deve10pment areas 
by conserving 1andscape features. 

June 1998 {reportlylb!4434.apc] • BINNIE APC-4 
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C4 Visual Assessmeut and Landscaping 

C4.1 There current legislation which specifically relates to landscape and visual impacts 
of developments 如 Hong Kong is contained wi世rin the TM for EIA Process Annex 
10 and 18. The older HKPSG Chapter 10: Landscape and Conservation contain 
recomrnendations about developments in agricultural are訟， woodlands, water 
gathering grounds, areas of 企eshwater fish culture, scenic and potentia1 recreation 
紅eas. HKPSG also provided guidelines for reducing lIdverse environmental effects 
of development in rural areas. Recomrnendations covered: 

(i) Topography and site information: 

Developments on hill tops, scenic ridges and prominent positions should be 
avoided wherever possible. Site layout, road alignments, etc. should follow 
and relate to the natural contours. Overall, formation work and site 
disturbance should be rninirnised. 

In scenic areas, opportunities should be taken to use locallandform and any 
excavated rnaterial available to ‘缸， the development into the ground form, 
soften the georne甘ic out1ine of buildings, and screen anci11ary features frorn 
vlew; 

Developrnents should be sited and planned to rninirnise long term visual 
írnpact. 

:] (ii) Retention of existing vege削的n﹒

川
川
u
q
-
u
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u
-
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J
P
l
J
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J
I
j

Developrnents should be sited so as to retain existing woodlan品， groups of 
甘皂的組d feature 仕ees where'ver possible. 

Retention of trees on developrnent sites is rnade easier if non-building areas 
缸e specified to include all significant tree features and suitable conditions 
to ensure these areas are protected and included in developrnent proposa1s. 

Advice should be sought frorn Agriculture and Fisheries Dep訂trnent，

Bui1dings Dep紅包le肘， Architectural Services Depar虹nent， Urban Services 
Depar討nent or Regiona1 Services Dep訂trnent on regulations governing the 
felling of 甘ees， the suitability of 甘ees for retention and the possible 
occurrence of irnportant f10ra and fauna. 
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(iii) Si仿的!yout， overhead services alignments, etc.: 

The appropriate siting and design of development is often crucial for the 
maintenance of 也e landscape in rural areas. Building layouts 也at avoid 
regul訂 repetitive or geometric forms and that relate well to natural 
landforms are preferred 

Views from surrounding areas should be taken into account. 

Overhead services should be aligned to minimise visual impact and below 
ground routes should be prefe叮ed in sensitive areas. 

(iv) Building design and landscape treatment: 

In areas of scenic importance, building design should be sympathetic with 
the surrounding landscape and the general rural enviromnent 

The prep訂ation and implementation of landscape plans should be a 
requirement on all maj or developments and, as a general ru峙， for 
developments in sc巴ruc 缸eas. Landscape Plans should inc1ude all or most 
of the following: 

(a) A framework of tree planting to separat巴， screen and complement 
buildings; 

(b) Shrub and ground cover on the periphery of the site where 也IS IS 

open to public view; 

(c) Re-vegetation of excavated areas and formed slopes not built upon, 
consistent with geotecru世cal requirements; and 

(d) Proposals to ensure that the vegetation to be established is 
maintained or self-sustaining. 

C4.2 HKPSG also provides the following guidelines for roadside planting .which are 
applicable in both the urban and rural context 

(i) Wherever possible, existing 仕ees and woodlands 缸e to be retained. Where 
this proves impractical, all possible efforts should be made to 甘組splant

suitable healthy 甘ees either elsewhere on site or in the near vicinity. 

/ .-,/ 
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(ii) Wherever possibl巴， footways , median strips and road side 訂eas should be 
designed to accommodate planting. Transport Dep訂恤ent， Highways 
Department and Fire Services Department should be consulted. In areas 
where planting is intended, special consideration to the location of utility 
services may be required. 

(iii) Roadside and median plantings can a1so t位nper the environment, reduce 
vehicle pollution to a degree and screen traffic and other uses. 

(iv) Major planting belts (structure plan血gs) should be wide enough to be 
usable for recreation and be heavi1y planted. Where a buffer for polluting 
uses is intended a wide planting is needed (say 45 m). 

(v) Intersections (especially grade separated) occupy large areas and pr的巴nt
scope for heavy planting and contouring. C紅e must be taken with sight 
lines, and the Territory Development Department should be consulted. 

(vi) Always consult with future maintenance authorities (Urban Services 
Depar社nel泣， Regional Services Dep釘伽lent).

C5 Noise 

C5.1 HKPSG states 血的 "The basic role of planning against noise is to provide an 
environment whereby noise impacts on sensitive uses are maintained at acceptable 
levels." 

C5.2 Noise controllegislation in Hong Kong comes under the Noise Control Ordinance 
[Cap 400] (1988) , the Noise Control (General) Amendment Regulation and 也B

Noise Control (Construction) Regulation (1996), and associated Technical 
Memoranda (TM). The following TM have been issued on: 

(i) The Assessment of Noise from Places other than Construction Sites, 
Domestic Premises or Public Places (1997) 

。i) Noise from Per，ωssive Piling (1997) 

。ii) Noise from Construction Works other than Percussive Piling (1996) 

(iv) Noise from Construction Work in Designated Areas (1996) 

June 1998 {repOrl加Ibf4434.apc} APC-7 BINNIE 
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C5.3 The recently amended TM on Noise from Percussive Piling is intended to gradually 
phase out the use of diesel hanuners. 

C5 .4 Noise Sensitive Receivers (NSRs) are defined by the HKPSG and Noise Control 

Ordinance as follows: 

(i) all domestic premises, including tempor紅y housing accommodation; 

(ii) hotels and hostels 

(iii) offices 

(iv) educational institutions, including kindergartens, nurseries and all others 
where unaided voice communication is required 

(v) places of public worship and courts of law 

(vi) hospitals, clinics, convalescences and homes for the aged, diagnostic rooms 
and wards 

(vii) amphithe甜的 and audito凹， libraries, performing arts centres and Coun吋
Parks 

C5.5 The appropriate Acceptable Noise Level (ANL) for a particular NSR is dependent 
on the character of the 訂閱加 which the NSR is located, and the time of day under 
consideration. The Area Sensitivity Rating (ASR) is a function of也e type of缸ea

within which the NSR is located and the degree of the effect on the NSR of 
particular Influencing Factors (IFs). IFs include any indus甘ial area, major roads 
(ie. those with a heavy and generally continuous flow of vehicular 甘affic) and 也巴

訂閱 within the boundary ofHong Kong Intemational Airport. Table 5.1 shows the 
Area Sensitivity Ratings given by the Noise Control Ordinance. 
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Table 5.1 

Area Sensitivity Ratings 

Degree to which NSR 
is affected Not Indirectly Directly 

Type of by IF Affected Affected Affected 
Area containing NSR 

(i) Rural area, inclnding Country Parks or 
village type developments A B B 

(ii) Low density residential area consisting of 
low-rise or isolated high-rise developments A B C 

(iii) Urban area B C C 

(iv) Are. 0也er than above B B C 

Not臼:

‘Country Park' means an area that is designated as a coun甘y p.rk pursu.nt to section 14 ofthe Counl旬，
Parks Ordinance. 

~J 

‘Directly Affected' me.ns th.t the NSR is .t such a loc.tion th.t noise generated by the IF is re.dily 
noticeable by the NSR and is • domin.nt fe.ture of the noise clim.te of 出eNSR.

‘Indirectly Affected' me.ns th.t the NSR is .t such • location th.t noise generated by the IF, whilst 
notice.ble .t the NSR. is not • domin.nt feature of the noise clim.te of the NSR 

‘Not Affected' me.ns th.t the NSR is.t such. location that noise gener.ted by the IF is not notice.ble 
.t the NSR 

‘Urban Are.' me.ns .nd .rea ofhigh density, diverse development including. mixture of such elements 
as industrial activities, major trade or commercial activi世es and residential premises. 

Construction Noise 

C5.6 There are no statutory criteria for noise from cons甘uction work other than 

percussive piling generated during the dayt出e hours of 07:00-19:00, Monday to 

Saturday, excluding public holidays. However, the Environmental Protection 

Depar恤ent (EPD) norma11y recommends 75 dB(A) L,,,pO min) as the acceptable 

noise level during daytime hours at the facade of residential sensitive receivers and 

70 dB(A) at schools (65 dB(A) during exarninations) as out1ined in 世1日 ProPECC

paper (PN 2/93) on Noise from Construction Activities - Non-Statutory Controls. 

l ll 
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C5.7 Noise restrictions are imposed during the evenings (19:00-23:00), night-time 
(23:00-07:00) and all day on Sunday and public holidays. For construction 
activities during th巴se hours, a Construction Noise Pennit (CNP) is required 企om
the Environm巴ntal Protection D巴P前的lent (EPD). Th巴 CNP application w i11 be 
assessed in accordance with the Basic Noise Levels (BNLs) given in the TM on 

Noise from Construction Works other than Percussive Pili唔， as shown in 
Table 5.2. 

Table 5.2 
Basic Noise Levels for General Constrnction Noise 

ASR A B C 
T油田 Period

All days during the evening (l9:00-23:00), and general holidays 60 65 70 
(including Sundays) during 也e daytime and evening (07:00-23:00) 

All days during the night-time (23:00-07:00) 45 50 55 

C5.8 The TM on Noise from Construction Work in DωIgJ似的d Areas details the CNP 
procedures to be adopted for construction work using Specified Powered 
Mechanical Equipment (SPME) other than percussive pi1ing during r的tricted hours. 
SP}'在E refers to dumptrucks, bulldoz巴rs， concrete lorry mixers, hand-held breakers 
and hand-held v詢問tory pokers. P紅ts of Yuen Long falls within the ‘Noise 
Con肋1 Designate吐Areas - Hong Kong Whole Territo旬， (Plan No. EPD必WIWT-
01) appended to the TM. 

C5.9 Noise criteria applied to con仗。1 the noise 企om percussive piling is detailed in the 
TM on Noise from Per，ωssive Piling. A且y percussive pi1ing re伊拉es a CNP from 
EPD. When considering the issue of a CNP, EPD compares the co叮叮，ted noise 
level (CNL) with伽 Acceptable Noise Level (且4日 for the area. Table 5.3 shows 
the ANLs for percussive piling. 
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Table 5.3 

Acceptable Noise Levels for Percussive Piling 

門
1
L

叫
山
川

1
日
門

j
j
i
-
-
叫

NSR Window Type or Means of Vep.tilation ANL (dB(A)) 

(i) NSR (or part of NSR) with no windows or 0也er 100 
openmgs 

(ii) NSR with central air conditioning system 90 

(iii) NSR with windows or other openings but without 85 
central air conditioning system 

Note: 10 dB(A) is deducted from the ANLs shown above for NSRs such as hospitals, medical clini白，
education and other NSRs considered to be particularly sensitive to noise. 

! 
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C5 .1 0 The CNL relates to the tonality, impulsiveness 組d intermittency of thenoise. In 

the event that the CNL exceeds the ANL, EPD w i11 impose restrictions on 也e

permitted hours of piling operation Table 5 .4a lists the permitted hours of 

operation for the carrying out of piling work not involving the use of diesel, 
pneumatic and/or steam hammer. Table 5.4b listed the permi位edho叮s for the use 

of diesel, pneumatic and/or steam hammers. 

Table 5.4a 

Permitted Hours of Operation for the Carrying Out of Piling Work 

Not Involving the Use of Di的el， Pneumatic and/or Steam Hammers 

Amount by which Corrected Noise Level Perrni!ted hours of operation 
(CNL) exceeds Acceptable Noise Level (ANL), CNL-ANL on 阻y day not being a general holiday 

10 dB(A)<CNL-ANL 0800 to 0900 AND 1230 to 1330 AND 
1700 to 1800 

o dB(A)<CNL-ANL$1O dB(A) 0800 to 0930 AND 1200 to 1400 AND 
1630 to 1800 

CNL-ANL$O dB(A) 。700 to 1900 

) 
、
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Table 5.4b 

Permitted Hours of Operation for the Carrying Out of P iIing Work 

Involving the Use of DieseI, Pneumatic and/or Steam Hammers 

) -1 ( 
Effective for percussive piIing work to be conducted until 3 1.3.98 

「l
l
J
1
i
j

Arnount by which Corrected Noise Level Perrnitted hours of operation 
(CNL) exceeds Acceptable Noise Level (ANL), CNL-ANL 。n any day not being a general holiday 

10 dB(A)<CNL-ANL 0800 to 0900 AND 1230 to 1330 AND 
1700 to 1800 

o dB(A)<CNL-ANL歪10 dB(A) 0800 to 0930 AND 1200 to 1400 AND 
1630 to 1800 

CNL-ANL豆o dB(A) 。700 to 1900 

) I I r
s‘
、

Effective for percussive piling work to be conducted between 1.4.98 and 30.9.98 

(Stage 1) 

可l
一
叮

|
J

門l
J

吋l
j

Amount by which Corrected Noise Leve1 Perrnitted hours of operatioÌl 

(CNL) exceeds Acceptable Noise Level (ANL), C吭，必也 on any day not being a general holiday 

20 dB(A)<CNL-ANL Nil 

10 dB(A)<CNL-ANL豆20 dB(A) 0800 to 0900 AND 1230 to 1330 AND 
1700 to 1800 

o dB(A)<CNL-ANLS;10 dB(A) 0800 to 0930 AND 1200 to 1400 AND 
1630 to 1800 

CNL-ANL星o dB(A) 。700 to 1900 

1lJ1IJ14J 

(iii) Effective for percussive piIing work to be conducted between 1.1 0.98 組d 3 1.3 .99 

(Stage 2) 

Amount by which Corrected Noise Level Perrnitted hours of operation 
(CNL) exceeds Acceptable Noise Level (ANL), CNL-ANL on any day not being a general holiday 

10 dB(A)<CNL-ANL Nil 

o dB(A)<CNL-ANLS; 1。但(A) 0800 to 0930 AND 1200 to 1400 AND 
1630 to 1800 

CNL-ANL星o dB(A) 。700 to 1900 
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(iv) Effective for percussive piling work to be conducted between 1.4.99 and 30.9.99 

(Stage 3) 

Amount by which Corrected Noise Level Pennitted hours of operation 
(CNL) exceeds Acceptable Noise Level (ANL), CNL-ANL on any day not being a general holiday 

o dB(A)<CNL-ANL Nil 

CNL司ANL卓o dB(A) 。700 to 1900 

(v) Effective for percussive piling work to be conducted on or after 1.1 0.99 (Stage 4) 

Amount by which Corrected Noise Level Pennitted hours of operation 
(CNL) exceeds Acceptable Noise Level (ANL), CNL- on any day not being a general holiday 

ANL 

-10 dB(A)<CNL-ANL Nil 

CNL.ANL歪-10 dB(A) 。700 to 1900 

C5.11 The information required in an application for a CNP includes: 

(i) a map (preferably 1:1000 scaIe) showing precise details ofthe site location, 
site Iimits and nearby noise sensitive receivers, e.g. residential buildings, 
schools, hospitals; 

(ii) location of any stationary powered mechanical equipment on site or，扭曲e

case of an application for a percussive piIing permit, the piling zone or 
actual pile locations; 

(iii) details of time period (time of day, duration in days/weeks/months) for 
which the CNP is required; 

(iv) a description, including two photographs 組d identification codes, and 
number of units of each item of powered mechanical equipment to be used 
仗，扭曲e case of piling, details of the piling method and pile type including 

number of units; 

(v) details of any particularly quiet items of equipment or piling me血。曲，
special noise con甘'01 measures to be employed on site, or any other 
information thought to be relevant. 

June 1998 [reportly[，伊434， apcJ APC-13 BINNIE 
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C5.12 During da)吐ime works, EPD recommends that the advice in EPD's Practice Note 
ProPECC PN2/93 on constrnction noise abatement practice is followed. 

Table 5.5 
Acceptable Noise Levels during Operations 

7J1jf1J 

』
「
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J
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1
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Operational Noise 

C5 .l3 HKPSG states that noise levels 企om a new fixed source should be 5 dB(A) below 
the relevant ANL presented in 也e TM on The Assessment of Noise from Places 
other than Construction Sites, Domωtic Premises or Public Places or the prevai1ing 
background noise level, whichever is lower. The ANL 企om the TM for a given 
NSR is pr臼ented in dB(A) in Table 5.5 below 

ASR A B C 

Time Period 

Day (07:00-19:00) and Evening (19:00-23:00) 60 65 70 

Night (23:00-07:00) 50 55 60 

Road Traffic Noise 

C5.14 As outlined in the HKPSG, the severity of road traffic noise impact on sensitive 
uses depends on many variables, some ofwhich can be controlled or influenced by 
land use planning. These variables include: 

(i) road alignment, ie. providing distance separation between the noise receiver 
a叫e vehicl問]

(ii) traffic composition and volume, ie. using traffic planning and management 門

to con缸。1 vehicle movements and type of vehic1es at different times of the 
day; 

側向已sight， ie 
of receiver on road traffic; 
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C5.15 For road 甘affic noise, the HKPSG specifies 也e acceptab!e noise limit at 由自

extema! facade of al1 domestic premises which re!y on open windows for 

venti!ation, inc!uding tempor訂y housing 訂E泊， as LIO (1 hour) of 70 dB(A). See 

Tab!e 5.6. 
ll|J111lJ 

Rail Noise 

C5.16 For rai! noise, the HKPSG specifies 也e acceptab!e noise !imit at the facades of a l1 
noise sensitive bui!din郎， as Leq (24 hours) of 65 dB(A). See Tab!e 5.6. 
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- Table 5.6 

Traffic Noise Standards 

Noise Source Road Traffic Rail Noise 
Use Noise L呵 (24 hours) 

LIO(1 hr) dB(A) 
dB(A) 

All domestic premises including temporary housing 70 65 
accommodation (or Lmax 

Hotels and houses 70 (2300-0700) 

, = 85 dB(A)) 
Offices 70 

Educational institutions including kindergartens, nurseries and all 65 
others where unaided voice CQnum血ication is required 

Places of public worship and courts of law 65 

Hospitals, clinics, convalescences and homes for 也.e aged 55 
diagnostic rooms and wards 

Amphitheatres and auditoria, Iibraries, performing arts cen甘es and depen也 on

CO\血try Parks locations and 
construction 

l p-it 

i r--

| !l 

Notes: 

2 
The above standaτds apply to ,uses which rely on open windows for ventilation 
The above standards should be viewed as the maximum permissable noise levels at the extemal 
facade 

C6 Air Quality 

C6.1 HKPSG states that "Air qua!ity is affected by such factors as the emission rate <if 
air pol1utants，也e separation distance between emission sources and receptors, 
topography, height and width of bui1dings as wel1 as meteoro!ogy." 
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C6.2 The principallegislation regulating air emissions in Hong Kong is the Air Pollution 

Control Ordinance (APCO) [Cap 311J of 1983 and its subsidiary regulations. 

C6.3 The whole of the Territory has been divided into Air Con甘'0 1 Zones. Yuen Long 
falls wi血泊位le topographically confined Deep Bay Airshed. 

C6.4 Technical Memoranda have been issued on: 

(i) Specifying Air Quality Objectives for Hong Kong (Table 6.1); 
(ii) Issuing Air Pollution Abatement Notices to Control Air Pollution from 

Stationary Pollution Processes. 

Other subsidiary regulations issued are as follows: 

Al Fumaces, Ovens and Chimneys (Installation and A1t位ation)

Regulations. 
Dust and Grit Emission Regulations. 
Smoke Regulations. 
Appeal Board. 
Air Con缸。1 Zones (Declaration and Consideration) Order. 
Specified Processes. 
Specification of Required Particulars and Information. 
Consolidation Statement of Air Quality Objectives. 
Fuel Restriction 
Vehicle Design Standards (Emission) Regulations. 

11lIllBCDEFGHHH 

Construction Dust 

C6.5 New environmentallegislation entitled Air Pollution Control (Construction D仰。
Regulations is currently under consultation. These regulations 訂e to con甘'01 也e
dust emission 企om cons仕uction sites by a notification and permit procedure. 

C6.6 During the construction phase of the project, an hourly average TSP limit of 
500μg/m3 is recommended by EPD for assessing construction dust impacts. This 
limit is not statutory, but nonetheless has been used in many construction works in 
Hong Kong as a contractual requirement 

C6.7 The HKPSG recommends 也at any open storage areas should be located at least 
100 m 企om any air sensitive receiver 

Cement and Concrete 

C6.8 Cement works in which the total silo capacity exceeds 50 tonnes and in which 
cement is handled fall under the Specified Processes under the Air Pollution 
Control Ordinance. 
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C6.9 In order to obtain a licence to conduct a Specified Process, EPD may req叫re the 
applicant to submit an air pollution control plan for the process. This wi11 inc1ude: 

(i) , a description and technical particulars of 也.e plant or equipment that m可
evolve an air pollutant; 

(ii) details of pollution control equipment or measures proposed to minimise 
emissions and comply with the requirement to use the best practicable 
means of controlling 也.r pollution; 

(iii) a description (with maps) to ident均 sensitive receivers, eg. residentia1 
buildings, schools, hospit且Is;

71l-7|jjij fir--flL 

(iv) an assessment of the resulting air quality and risk to human health, 
including supporting calculations and information; 

(v) a statement that the best practicable means of controlling air pollution has 
been adopted or is proposed, including supporting calculations and 
information; 

(vi) a plan for, or scheme of, monitoring 也e emission at source or 也e ambient 
concentration of any air pollutant. 

C6.10 The HKPSG recommends that any concrete batching plants and open storage areas 
should be located at least 100 m from any air sensitive receiver. 

Operational Emissions 

C6.11 The Hong Kong Air Quality Objectives (AQOs) state the maximum acceptable 
concentration of air pollutants. The AQOs for one and 24 hour concen回tions of 
fivem句。r pollutants are shown in Table A.7. The Govemment aims to achiev自由B

AQOs throughout the Territory as soon as ‘reasonably practicable'. Efforts are 
being made to control and reduce air pollution emitters in areas where the AQOs 
are already exceeded, eg. by controlling new developments. The AQOs wi11 apply 
to the operational phases of the project. 
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Table 6.1 

Air Quality Objectives 

Pollutant Concentration (μg)m' Health effects of pollutant at elevated ambient 
levels 

A verage Time 

Ihr 8hrs 24hrs 3mths Iyr 

Sulphur Dioxide 800' 350' 80 Respiratory illness; reduced lung function; 
morbidity and mortality rates increase at higher 
levels 

Total Suspended 260' 80 Respirable fraction has effects on health. 
Particulate 

Respirable 180' 55 Respiratory iIlness; reduced lung function; 
Suspended cancer risk for certain pa討icles; morbidity and 
Particulates mortality rates increase at higher levels 

Nitrogen Dioxide 300' 150' 80 Respirat。可 irritation; increased susceptibility to 
respiratory infection; lung development 
impairment. 

Carbon Monoxide 30000' 10000' Impairment of co-ordination; deleterious to 
pregnant women and 血。se with heart and 
Clrc叫atory conditions 

Photochemical 240' Eye i叮itation; cough; reduced athletic 
Oxidants as ozone performance; possible chromosome damage 

Lead 1.5 Affects cell and body processes; likely neuro-
psychological effects, particularly in children; 
likely effects on rates of incidence of heart 
attacks, strokes and hypertension 
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Suspended particles in air with a nominal aerodynamic diameter of 10μm or smaller 
2 Criteria not to be exceeded more than 3 times per year 
3 Criteria not to be exceeded more than once per year 

1
l
J
1
l
J

吋I
J
1
I
J

Notes: Concentrations measured at 298 0 K (250 C) and 101.325 kPA 

C7 Water Quality 

C7.1 The principallegislation for controlling water pollution in Hong Kong is the Water 
Pollution Control Ordinance (WPCO) [Cap 35句。f 1981 which allows for gazette 

ofWater Control Zones (WCZ) w抽in which the discharge of liquid effluents and 

也e deposit ofmatter into any water bodies, public sewers and drains are controlled. 

The WPCO is applicable for construction site discha:τges as well as for discharges 

during the operational phase. 

C7.2 The Study Area falls within the Deep Bay Water Control Zone, which was declared 
on 1 December 1990. Deep Bay 但au Hoi Wan) is affected by pollution 企om

various sources both within and outside Hong Kong. The water quality objectives 

for Deep Bay are presented in Table 7.1. 
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Table 7.1 
Statement of Water Quality Objectives 

(Deep Bay Water Control Zone) 
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Water Quality Objective Part or Parts of Zone 

A AESTHETIC APPEARANCE 

(a) Waste discharges shall cause no Whole Zone 
。bjectionable odours or discolouration of the 
water. 

(b) Tarry resi吐ues， floating wood, articles made Whole Zone 
of glass, plastic, rubber or of any other 
substances should be absent. 

(c) Mineral oil should not be visible on 也e Whole Zone 
surface. Surfactants should not give rise t<。

a lasting foam. 

(d) There should be no recognisable sewage- Whole Zone 
derived debris 

(e) Floating, submerged and semi-submerged Whole Zone 
objects of a size likely to interfere with 也e

企ee movement of vessels, or cause damage 
to vessels, should be absent. 

(f) Waste discharges shall not cause the water Whole Zone 
to contain substances which settle to form 
objectionable deposits. 

B BACTERIA 

(a) The level of Escherichia co/i should not Secondary Contact Recreation Subzone and 
exceed 610 per 100 mL, calculated as 也e Mariculture Subzone 戶.N. 455011991) 
geometric mean of all samples collected in 
one calender year 

。) The level of Escherichia co/i should be zero Yuen Long & Kam Tin (Upper) Subzone, Beas 
per 100 mL, calculated as 也en血且旭直 Subzone, Indus Subzone, Ganges Subzone and 
median of the most recent 5 consecutive Water Gathering Ground Sub-zones 
samples taken at intervals of between 7 and 
21 days. 

(c) The level of Escherichia co/i should not Yuen Long & Kam Tin (Lower) Subzone 祖d

exceed 1000 per 100 mL, calculated 扭曲e 。也er inland waters 
running median of the most recent 5 
consecutive samples taken at intervals of 
between 7 and 21 days. 

(d) The level of Escherichia co/i should not Yuen Long Ba也ing Beach Subzone (L.N. 455 01 
exceed 180 per 100 mL, calcu!ated as 也e 1991) 
geometric 血ean of all samples collected 
from March to October inclusive in one 
calendar year. Samples should be 祖ken at 
least 3 times in a calender month at intervals 
of between 3 and 14 days 
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Water Quality Objective Part or Parts of Zone 

C. COLOUR 

(.) W.ste disch.rges sh.ll not c.use the colour Yuen Long & K.m Tin (Upper) Subzone, Be.s 
of w.ter to exceed 30 H.zen units Subzone, Indus Suhzone, G.nges Subzone .nd 

Water Gathering Ground Subzones 

(b) W.ste disch.rges sh.ll not cause the colour Yuen Long & Kam Tin (Lower) Subzone .nd 
of w.ter to exceed 50 H.zen units other inland w.ters 

D. DISSOL VED OXYGEN 

(a) W.ste discharges sh.ll not c.use the level of lnoer Marine Subzone excepting M.riculture 
dissolved oxygen to fall below 4 mil1igr.ms Subzone 
per litre for 90% of the sampling occ.sions 
during the year; v.lues should be t.ken .t 
1 metre below surface 

(b) W.ste discharges shall not c.use the level of Outer M.rine Subzone excepting Mariculture 
dissolved oxygen to f.11 below 4 m i11igrams Subzone 
per litre for 90% of the sampling occ.sions 
dnring the ye.r; v.lues should be c.lcul.ted 
.s water colurno .verage (.ri也metic mean of 
.t le.st 2 me.su間ments at 1 metre below 
surface .nd 1 metre .bove seabed). In 
.ddition, the concentr.tion of dissolved 
oxygen should not be less th.n 2 mi11igrams 
per litre within 2 me紅'es of the seabed for 
90% of the sampling occ.sions dnring 也e

ye.r. 

(c) The dissolved oxygen level should not be M.riculture Subzone 
less th.n 5 m i1ligr.ms per litre for 90% of 
也e s.mpling occ.sions during the ye.r; 
v.lues should be taken at 1 metre below 
surface 

(d) Waste disch.rges shall not cause the level of Yuen Long & K.m Tin (Upper .nd Lower) 
dissolved oxygen to be less 也an 4 Suhzones, Beas Subzone, Indus Subzone, Ganges 
mil1igrams per Iitre. Subzone, W.ter G.也ering Ground Subzones .nd 

other inl.nd w.ters of the Zone 

E. pH 

(.) The pH of the w.ter should be wit凶n 也e M.ri且e w.ters excepting Yuen Long Ba也ing

r.nge of 6.5-8.5 units. In .ddition, waste Be.ch Subzone 
disch.rges shall not cause the natur.1 pH 
range to be extended by more th.n 0.2 uni回.

(b) Waste discharges sh.ll not c.use the nJHof Yuen Long & K.m T旭(Upper and Lower) 
the w.ter to exceed the r.nge of 6.5-8 .5 Subzones, Be.s Subzone, Indus Subzone, Ganges 
units. Subzone and Water G.thering Ground Subzones 

(c) The pH of the w.ter should be with扭 the Other in1and w.ters 
r.nge of 6.0-9.0 units 

-IIJ'IIJPE1J 
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The un-ionized 阻nnonical nitrogen level should not I Whole Zone 
be more than 0.021 rnilligram per litre, calculated as 
the annual average (arithmetic mean). 

NUτ'RIENTS 

(ω吋 N恥u吋t甘ri帥i

sufficient to cause excessive or nu叫l且lsance
grow也 of algae or 。也er aquatic plants. 

(b) W ithout limiting 也e generality of objective 
(a) above, the level of inorganic nitrogen 
shpl210Xo吋ective

!l 「
、
「

j
i
-
-
A

water Quality O~目前tive

(d)τ'he pH of 也e water should be within the 
range of 丘。-9.0 units for 95% of samples. 
In addition, waste discharges shall not cause 
也e natural pH range to be extended by more 
也an 0.5 units. 

TEMPERATURE 

Waste discharges shall not cau自由e natural daily 
tempera個自 range to change by more than 2.0.C 

SALINITY 

Waste discharges shall not cause the natural ambient 
salinity level to change by more than 10%. 

SUSPENDED SOLIDS 

(a) Waste discharges shall n間也er cause 也e
natural ambient level to be raised by 30% 
nor give rise to accumulation of suspended 
solids which may adversely affect aquatic 
con立nunities

(b) Waste discharges shall not cause 也e annual 
median of suspended solids to exceed 20 
rnilligrams per litre. 

F. 

門1
1叫
門

l
叫

G 

H. 
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(a) above, the level of inorganic nitrogen 
should not exceed 0.5 叫lligram per litre, 
expressed as annual water column average 
(ari也metic mean of at least 2 measurements 
at 1 metre below surface and 1 metre above 
seabed). 

Part or Parts of Zone 

Yuen Long Ba也ing Beach Subzone 

Whole Zone 

Whole Zone 

Marine waters 

Yuen Long & Kam Tin (Upper and Lower) 
Subzones, Beas Subzone, Ganges Subzone, Indus 
Subzone, Water Ga也ering Ground Subzones and 
other inland waters 

Outer Marine Subzone 
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Water Quality Objective Part or Parts of Zone 

K. 5-DAY BIOCHEMICAL OXYGEN DEMAND 

(a) Waste discharges shall not cause the 5-day Yuen Long & Kam Tin (Upper) Subzone, Beas 
biochemical oxygen demand to exceed 3 Subzone, Indus Subzone, Ganges Subzone and 
mi1lig阻ms per litre. Water Gathering Ground Subzones 

。) Waste discha嗯es shall not cause the 5-day Yuen Long & Kam Tin (Lower) Subzone and 
biochemical oxy. 
mil1igrams per 1即e

L CHEMICAL OXYGEN DEMAND 

(a) Waste discharges shall not cause the Yuen Long & Kam Tin (Upper) Subzone, Beas 
chemical oxygen demand to exceed 15 Subzone, Indus Subzone, Ganges Subzone and 
mil1igrams per litre Water Gathering Ground Subzones 

(b) Waste discharges shall not cause the Yuen Long & Kam Tin (Lower) Subzone and 
chemical oxygen demand to exceed 30 other inland waters 
mil1igrams per li甘e

M. TOXINS 

的 Waste discharges shall not cause the toxins Whole Zone 
in water to attain such level as to produce 
significant toxic ca扭扭ogenic， mutagenic or 
teratogenic effects in humans, fish or any 
。ther aquatic organisms, with due regard to 
biologically cumulative'effects in food 
chains and to toxicant interactions with each 
other 

(b) Waste discharges shall not cause a risk to Whole Zone 
any beneficial uses of 也e aquatic 
environment 

N PHENOL 

Phenols shal1 not be present in such quantities as to Yuen Long Ba也ing Beach Subzone 
produce a specific odour, or in concentration greater 
than 0.05 由i11igrams per 1itre as C，日，OH.

O TURBIDITY 

Waste discharges shall not reduce light transmission Yuen Long Ba也ing Beach Subzone 
substantially from the normalleve1. 
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C7.3 The TM on Standards for Effluents Discharged into Drainage and Sewerage 
s鈔stems， lnland and Coastal Waters was issued in 1991. Under the provisions of 
this TM, all discharges must be licensed. Tables included wi也in the document 
identifY standards related to effluent flow rates ranging from <10 m 3/day to 
6,000 m3/d哼， providing guidance on a case-by-case basis. To illustrate this, 
standards for selected discharges to Deep Bay are shown in Table 7.2. 

Table 7.2 
Standards for Effluents discharged into the coastal waters of Deep Bay 

l rll 

Flow rate (m'/day) <10 >10 to >1000to >3000 to >5,000 t。
Determinant <200 <1500 <4000 主6，000

pH (pH units) 6-9 6-9 6-9 6-9 6-9 

Temperature ('C) 45 45 45 45 45 

c。(2lo5umm(1oncebll onled asuhm) ts) 1 1 l 

Suspended solids 50 50 25 25 25 

BOD 20 20 10 10 10 

COD 80 80 50 50 50 

Oi1 & Grease 20 20 10 10 10 

Iron 10 10 3 

Boron 5 4 1.1 。 4 。 2
Barium 5 4 1.1 。 4 。 2
Mercury 、 0.1 0.001 0.001 0.001 0.001 

Ca也nium 0.1 。.001 0.001 0.001 0.001 

Other toxic metals 0.5 。 25 。 l 。 1
區dividually

Total toxic metals 2 0.5 。 2 。 1
Cyanide 。 l 0.1 0.06 0.02 0.01 

Phenols 。 5 0.5 。 1 0.1 。 1
Sulphide 5 5 2.5 1 。 5
Total residual chlorine 1 l 

Total nitrogen 100 100 80 50 50 

Total phøsphorus 10 10 8 5 5 

Surfactants (total) 15 15 10 10 7 

旦旦坐i (count/ 1 00 ml) 1000 1000 1000 1000 1000 

Note: All uni臼 in mgIL unless otherwise indicated; a11 figures are upper 1imits unless otherwise indicated 

1JJJJJ 
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Site Discharges 

C7.4 Advice on the handling and disposal of construction site discharges, including site 
runoff and contaminated wastewaters, is provided in the ProPECC Paper (PNl/94) 
on Construction Site Drainage. 

C7.5 The Water Pollution Control (Sewerage) Regulation requires owners of any land 
or premises to connect their discharge ofwastewater to the public sewerage system. 
It also provides contro 1 over operation and maintenance of private 甘eatrnent
facilities. This r巴:gulation specifies the gazetted procedures for in企astructure works 
and is designed to reduce direct discharges of wastewater to the environment and 
lead to water quality improvements in areas served by the public sewerage system. 

C7.6 The Livestock Waste Control Scheme (LWCS) to the Waste Disposal (Liv卸的ck
Waste) Regulations was implemented in June 1988 under the Waste Disposal 
Ordinance (Cap. 354). The LWCS was reviewed and a new implementa世on
programme was adopted in April 1994 under the Amendment of the Waste Disposal 
(Livestock W，的t吵 Regulations.

Discharge Standards 

Ph.sed Imp1ement.tion of Disch.rge St.nd.rds@ 
Res甘iction Area 250:250 100:100 50:50 

10R, 13R & 14R 1 Ju1 1995 1 Ju1 1996 1 Ju1 1997 

11R 1 Ju1 1994* 1 Ju1 1996 1 Ju1 1997 

16R, 18R, 19R, 21R, 1 J.n 1996 1 J.n 1997 1 J.n 1998 
23R-25R 

Contro1 Are. 

10, 12-14 1 Ju1 1995 1 Ju1 1996 1 Ju1 1997 

11 1 Ju1 1994 1 Ju1 1996 1 Ju1 1997 

15-17 1 Ju1 1996 1 Ju1 1997 1 Ju1 1998 
18-25 1 Ju1 1997 1 Ju1 1998 1 Ju1 1999 

Impor阻nt Note: 
@ 沮且坐沮旦旦 to meeting the above phased implementation programme, any farm that 1S ne望。r

旦旦盟且 business after acc叩tance ofthe ex-gratia allowance mustimmediatelv co叫。lv with the 
discharge standard of 250:250 as soon as it starts ore res岫18 its business. Any failure to 
comply fu l1y with the control requirements would res山lt in enforcement and prosecution action. 

* 1 July 1995 for f.口ns on Lantau Island other than in Mui Wo Environs. 
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C8 Solid Waste 

C8.1 Chapter 9 of HKPSG states, in Section 6 - Waste Manageme目前lat "The 
Government's overal1 0吋ectives for waste management planning 缸e to ensure: 

(i) the adequate provision of facilities for cost-effective and environmental1y 
satisfactory disposal of al1 wastes; and 

(ii) the availability of and proper enforcement of legislation on storage, 
col1ection，甘ansport， treatment and disposal of wastes, to safeguard 也e
health and welfare of the community from any adverse environmental 
effects." 

llI r--rif--li 

C8.2 Disposal of chemical, household, street, trade and livestock waste is control1ed by 
也e Waste Disposal Ordinance [Cap 354J of 1980. This legislation covers al1 
aspects of the production, storage, co l1ection and disposal, including the treatment, 
reprocessing and recycling ofwaste. In 1989, the formulation of a s甘ategic Waste 
Disposal Plan for Hong Kong was founded on this legislation. 

C8 .3 Construction waste generated during the cons仕uction phase should be sorted on site 
into inert and non-inert 企action for reuse and recycling as f:訂 as practical. The 
non-inert 企action containing no more 也an 20% by volume of inert content can be 
disposed of at landfil1s, whilst the inert 企action should be delivered to public 
dumps or other reclamation sites. Inert material means soi1, rock, asphalt, concrete, 
bri仗， cement plaster/mortar, building debris, aggregates, etc. 
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C8 .4 Handling and disposal of chemical wastes including oi1s and grease are covered by 
the Waste Disposal (Chemical Waste) (Genera l) Regulations. Chemical wastes 
must be disposed of at a licensed chemical waste disposal facilities. The Chemical 
Waste Treatment Centre (CWTC) at Tsing Yi is one of the faci1ities licensed to 
al10w disposa1 of waste oil. Waste oil may also be disposed of at other licensed 
disposal sites. Design of oillfuel storage facilities is covered by the Code of 
Practice for Oil Storage Installatio肘， 1992 issued by the Building Authority and 
the handling of chemica1 spi11ages on land is regulated by the Fire Services 
Dep訂恤lent.

C8.5 EPD's Practice Note ProPECC PN 3194 describes the requirements for assessment 
and management ofpotential1y contanlinated sites such as car repairingldismantling 
workshops. 

C8.6 Dredging and dumping for land formation is con甘ol1ed under the Foreshore and 
Sea Bed Reclamations Ordinance [Cap 12可 (1985) and the Dumping at Sea Act 
ρ974) Overseas Territones Order (1975) respectively. The former provides for 
the control of reclamation and use of foreshore and seabed. The latter prohibits 
dumping at sea without a licence. 
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C8.7 The classification of contaminated sediments as detailed in EPD's Technical 
Circular (TC) No. 1-1-92 Classification ofDredged Sedimentsfor Marine Disposal 
is presented in Table 8. 1. A revised classification with ‘Super Class C' is currently 
being developed (1996) 

Table 8.1 
Classification of Sediments by Metal Content (mglkg dry weight) 

Cd Cr Cu Hg Ni Pb Zn 

C1ass A 。 0-0.9 0-49 。-54 0.0-0.7 。-34 。-64 。-140

C1ass B 1.0-1.4 50-79 55-64 0.8-0.9 35-39 65-74 150-190 

C1ass C 1.5 or 800r 650r 1.00r 400r 750r 2m00oroe r 
more more more mQre more 口l0re

Note: Tests results should be rounded off to two significant figures before comparing with the table, 
e.g. Cd to the nearest 0.1 m到唔， Cr to the nearest 1 rngl旬， and Zn to the nearest 10 mgf旬，
etc. 

C8.8 Waste reception and transfer facilities should be sited so 也at any a司jacent
development is very well buffered. For facilities handling the reception and 
disposal of dusty or odoriferous wastes, special precautions should be taken to 
avoid nuisance to surrounding 訂eas. Note should be taken of prevailing wind 
direction and subsequent potential for nuisance. 

C9 Ecology 

TM ForEIA 

C9.1 The TM for EIA Process provides criteria for evaluating ecological importance as 
well as assessment and mitigation guidelines. Criteria for eva1uating ecological 
impacts and general criteria for evaluating ecological import組.ce of a site or species 
is given in Annex 8, and for assessment and mitigation in Annex 16. 

Criteri，α for Evaluating Ecological Impact 

C9.2 Annex 8 provides examples of important habitats in the Territory, and criteria for 
evaluating a site or species. These criteria are listed in Table A.6 below. 

Assessment αnd Mitigation Guidelines 

C9.3 Annex 16 gives the guidelines for ecological assessment and mitigation. The need 
for an ecological assessment for this proj ect is stated in the brief. 
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C9 .4 The five parts of an ecologica1 asse甜nent are given in the TM (Annex 16 (4)) 的:

(1) Provision of comprehensive and accurate information of 伽 baseline
environment; 

(2) Identification and prediction of potentia1 eco1ogica1 impacts; 

(3) Eva1uation of the significance of the impacts identified; 

(4) Recommendations of effective and practicab1e altematives and mitigation 
measures; and 

(5) Recommendations of the need for and the scope of an appropriate 
monitoring and audit progranune. 

C9.5 Important habitats inc1ude Recognized Sites of Conservation Interest (Annex 16, 
Appendix A, Note 1), as well as other habitats. The criteria for important habitats 
requiring assessment are partly based on their size, and is given in the Tab1e be1ow: 
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Table 3.6 

Minimum Size of Habitats Requiring Assessment or Considered to be Important 

Habitat Type TM on EIA Process τM on EIA Process PELB Technical Circular No. 
A血lOX 8.2 Table (1) Annex 16, Appendix 1197& WBTC 4/97: 
Note: examples of A, Note 2: 包lportant Guidelines for Implementing 
irnportant habitat habitats where an the Policy on Ofιsite 
句p臼 ecological assessment Ecological Mitigation 

時間ce血ary Measures: examples of 
irnportant habitat types 

Woodland mature native > 1 ha mature native 
> 1 ha > 1 ha 

Undisturbed Natural > 1 ha or 500 metres > 1 ha or 500 metres > 1 ha or 500 血e甘es Iong 
Coast Iong Iong 

Intertidal Mudflats > 1 ha > 0.5 ha > 1 ha 

Established any Slze any Slze any Slze 
Mangrove stands 

Freshwater or > 1 ha > 0.5 ha > 1 ha 
Brackish Marshes 

Established Seagrass any Slze any Slze any S1Ze 
Bed 

NaturaI Stream > 500 metres Iong > 100 metres UnpoIIuted naturaI stream 
Courses and Rivers courses 
of Significant > 500 metres Iong 
Length 

Other Wetlands (not incIuded) > 1 ha (not included) 
deÍmed by Ramsar 
but not Mentioned 
Above 

Established Coral any Slze any Slze any Slze 
Communities 

Other Habitats no size criteria no size criteria no size criteria 
Considered to Have 
Special Conservation 
Importance by 
Documented 
Scientific Studies 

1
J
1

」

1|J1iJ 

June 1998 [repor.巾l昕434.apc] APC-28 BINNIE 

1
l
f
J
]
」

j
l



|
J
J
T
J
1
J
[
J
J

門J
川
叮
]
仆
門
川
川
叮

j
J
d

Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feasibility Stu砂

。136ÆW1/lssue2 
Final EIA Stu砂 Report

C9.6 Annex 16 ofthe TM states that there is a general policy for mitigating impacts on 
important habitats and wildlife. The importance is established in the assessment 
process criteria given in the Table above. The policy for mitigation (Annex 16 
(5 .4.1 a-c)), in order of priority, is: 

(1) Avoidance: adopting suitable altematives, e.g. design; 

(2) Minimize unavoidable impacts through relocation, progranuni時 or
restoration; 

(3) impacts that cannot be avoided or minimized may be compensated. 
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C9.7 The TM states a preference for on-site mitigation rather 也組 off site (Annex 16, 
5.4.3). Off~site compensation will only be considered when all other mitigation 
measures have been investigated and exhausted in 也e EIA process，組d significant 
residual impacts (according to the criteria in Annexes 8 組d 16) persist. 

Guidelines for Implementing the Policy on Off-site Ecological Mitigation Measures 
- PELB Technical Circular No. 1/97 

C9.8 Ecologica1 impact is a product of 也e magnitude and scale of an impact and the 
asserted importance of the species or habitat(s) likely to be affected (TM Annex 
16,5.3.1). Criteria for implementing policy on off-site mitigation found in PELB 
Technical Circular 1197 give examples of important sizes of habitats. These are 
compared to the TM criteria in the Table above. 

C9.9 The PELB Technical Circul訂 provides guidelines for funding arrangements and 
implementation of off-site ecological measures. 

t 
臼

r e t n yi c -t t n e z c ou l d c e p eu fjd c eo e 44 i 
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C9.10 There are various legislative and regulatory controls in place for the conservation 
of species and protection of the environment. Table 1.2 企omHKPSG's Chapter 9: 
Environment highlights "ecologically sensitive areas such as Sites of Special 
Scientific Interest (SSSI) and areas with 0伽rp甜icul紅 vegetation and wildlife 
habitat characteristics" as Environmental Factors influencing Land Use Planning, 
and states that Nature Reserves and SSSI should be adequately protected 企om 也e

effects of pollution and 企om the diversion of natural flows. 

C9.1l The HKPSG also high1ight the need for care to be taken in planning and 
implementation of civil engineering construction works to avoid, minirnise or 
ameliorate the occurrence of pollution from silt, oil and other sources on water 
bodies in unspoilt areas designated for conservation and in SSSI. 
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wad Animals 

C9.12 Wi1d animals 位e protected by the wad Animals Protection Ordinance [Cap 170J 
(1 980), which fall under the authority of伽 Director of Agriculture and Fisheries. 
The latest version of Cap 170 is the Second Schedule of the wad Animals 
Protection Ordinance [Cap 170J which was revised in 1992. Protected wi1d 
animals listed under the Schedule include mammals, al1 wi1d birds, reptiles, 
缸nphibians and an insect. 

C9.13 The Animals and Plants (Protection 0/ Endangered 司pecies) Ordinance (Cap. 187) 
con住。Is the possession of any endangered species and is designed to prohibit 
co l1ection, import and export. The WUd Animals Protection Ordinance (Cap. 170) 
is aimed mainly at hunters and col1ectors, but does apply to this case under 
Section 丸 "No person shal1 take, remove, injur巴， des甘oy or wilful1y disturb a nest 
or egg of 組:y protected wild animal." 

Rare and Endangered Plant Species 

C9.14 Various species of plants 位e protected under the Fores的r Regulations of the 
Forestry and Countryside Ordinance [Cap 96J (1950) 組d Animals and Plants 
伊rotection 0/ Endangered Speci呵 Ordinance [Cap 18刁 (1976). The Fprestry 
and Countryside Ordinance [Cap 96J and Forestlγ Regulations [Cap 96 Sub. 
leg. AJ were revised in 1993. The Animals and Pla仰伊rotection 0/ Endangered 
Species) Ordinance [Cap 187J was revised in 1995. 
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C9.15 Regarding the specific protection laws, all Gove叮叮lent forests 位e protected under ~l 

Hong Kong's ForestηI and Countryside Ordinance. The law (Cap. 96, section 21), L I 
states that: 

"Anyp巴rson who, without lawful authority or excuse, in 可ly forest or plantation:-

b) 

d) 

plucks or darnages any bud, blossom or leaf of any 甘ee， shrub or 
plant; 
fel1s, c帥， burns or otherwise destroys any trees or growing plants, 

shall be gui1ty of an offence." 

The law defines "forest" to mean "any 訂ea of Govemment land covered with 
selfgrown 甘ees."

Secti日n 3 of the subsidiary F orestry Regulation is more specific and provides a list 
of plants which 紅巴 protected.
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Tree Preservation 

C9.16 Works Branch Technical Circular 24/94 伊lanning， Environment and Lands Branch 
Circular 3/94) on Tree Preservation stat的 that:

"The need to preserve 仕ees must be borne in mind particu1ar1y by those in ch訂ge

of engineering, architectural and landscape projects ..... There are many projects 
such as ... service reservoirs, formation works and 斑白 like where virtua11y a11 仕ees
and shrubs within 也e works 訂ea boundary may have to be destroyed. In these 
cases care should be taken to minimise the extent of the works 訂閱 and 也ereby

maximise the number of trees to be preserved." 

C9.17 The most recent regulations and guidelines for 甘ee preservation are contained in 
WBTC No. 24/94. Every effort should be made to preservetrees in the planning, 
design and construction ofdevelopment projects (WBTC No. 24/94 p紅a (4)) and, 
in general, permission to lop or cut down any 仕的 wi11 not be granted unless good 
cause is shown (WBTC No. 24/94 Appendix A, p訂a (3)). 

C9.18 Director of Urban Services is the authority for felling or maintenance of trees 
located within 5 m of the edge of a roadway. The Director of Lands is the Land 
Authority，自己refore applications for felling are submitted 也IOU戲曲e DLO. For 
g伊overm宜四mer

of A&F 0叮r DUS has expressed no objection to fe11ing (WBTC No. 24/94 Appendix 
B, P缸a E(2)). Whenever possible, permission should be sought 12 months in 
advance so that root systems can be prep紅ed for 仕ansplant if appropriate (WBTC 
No. 24/94 Appendix A, para E(3)). .Trees that are less than 95 mm DBH 
presumably are protected under Forestry and Countryside Ordinance, and felling 
requires permission 企om D of A&F. 

C9.19 The relevant guidelines for felling permission for 血is project are as fo11ows 
(paraphrased 企om WBTC No. 24/94 Appendix B p訂a (c)): 

1. irreplaceable raτe 仕ee species are not involved; 
2. fe11ing would not cause serious environmental irnpact; 
3. genuine development need to fe11 exists, which cannot be reasonably 

5. 
6. 

overcome; 
compensatory landscaping/replanting to Government' s satisfaction wi11 be 
undertaken; 
the 甘ee is not an unusua11y 1訂ge or fine ex紅nple;

the 仕的 is in poor condition 

4. 
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Felling Application Procedure 

C9.20 After D of A&F or DUS has expressed no objection to feeling, works department 
shall submit 仕ee feeling application to DLO. 

C9.21 Applications shall be accompanied by: 

two copies of a 甘ee survey plan, showing accurate location of the tree( s), 
height, circumferenc巴，甘ee spread to scale. Plans should include 甘ees to be 
retained, transplanted, and felled, existing levels in the vicinity of each 問巴，
and future proposals (out1ine of road, formation and finished levels); 
a tree schedule, including b。他的al nam巴， height, circumference of 也e
m仗，甘ee spread, and condition; 
photographs 
compensatory landscapinglreplanting plan to which an undertaking w i11 be 
tied 

2. 

3. 
4. 

Replanting Plans 

C9.22 Tree species selected for replanti月 in areas where fe11ing cannot be avoided should 
retain the amenity value as well as improve the ecological value of the affected 訂閱
if possible. Amenity value is increased with trees that provide shade, ability to 
screen out poor views，企agrance or colo叮 of leaves or blossoms. Ecological value 
can be improved in severa1 ways. One improvement is to plant native species of 
甘ees with fruit or seeds useful as food for birds. Another is to increase the diversity 
of 'an 訂ea by planting a variety of native species. Diversity can be simi1arly 
increased by planti月 trees that wi11 atlain various heigh怡， giving a multi-layered 
canopy. 

C9.23 Some factors to be considered in the selection of roadside 仕的s in urban areas of 
Hong Kong (Webb 1991) are: 

pollution tolerance; 
drought tolerance; 
tolerant of compacted or heavy soi1 
resistant to typhoon damage (no brittle branches); 
straight trunk to 3-4 m; 
non-toxic 企uit or leaves. 

的
'
的
心
，
卻
吟
。

Tree Planting and Landscaping 

C9.24 Genera1 advice on 甘ee planting and landscaping is presented in 也is section under 
the heading ‘Visual Impact and Landscaping' 
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APPENDIX D - TREE SURVEY 

01 Introduction 

1
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D1.1 As part of Agreement No. CE 76/96 Yuen Long Bypass Floodw呵， a tree survey 
was conducted to identify trees along channel alignrnents, and assess their 
vulnerabiJity to impacts from the construction phase. 

D 1.2 This report describes the trees present along the alignrnents, and the area resumed 
for tempor訂y traffic diversion. The information required for obtaining fe11ing 
permission are described in WBTC 24/94. 

02 Methodology 

D2.1 Field surveys were undertaken at the end of December 1997 along the channel 
alignrnents and trees potential1y affected were identified in the field. Their location 
were marked on 1: 1 ,000 survey maps with the help of a mobile dGPS (differential 
Global Positioning System) 回

D2.2 Morphometric parameters [diameter at breast height (dbh), diameter of tree crown 
spread and height] of each individual tree were recorded and a photographic record 
taken. For trees that branched at low level, branch diameter(s) at 1m level that were 
greater than 的mm were recorded. For tree colonies or tree clusters (most1y banana) 
the average height, crown spread and dbh were taken instead. 

03 Assessment of Trees 

D3.1 A total of 467 trees within the project area were surveyed, three were unidentified 
dead specimens. The 464 live trees consisted of 45 species, the majority of them 
were introduced species (80% in terms of total count, 71% in terms of species 
variety). Most of trees are fruit species (61 % in term of total count), especially 
Longan, Banana and Guava. A list of species composition is shown in Table D1. 
Themo中hometric par缸neters of individual trees are listed in Table D2. 1lJ1lJ1lj1.|J1llJ 

D3.2 There are no rare 'or endangered species in the Site. The species list (Table Dl) 
included three exotic species, White orchid tree (Michelia alba), Lotus-flowered 
Magnolia (Magnolia grand.枷ra) of the family Magnol肌eae and Queen crape
myrtle (Lagerstroemia speciosa) which would be protected under F orestry 
Regulation if they 訂e rooted in un-leased land. At the time of assessment, only 
one Michelia alba (tree ID 201) is un-leased land. 

June 1998 (report\yl，句可434.npdJ APD-l BINNIE 



Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feasibility Stu砂

013品fEIAll/Issue2 
Final EIA Stu砂 Report

D3.3 The 闊的 can be grouped into three categories based on their habitats: 

(1) house side trees; 
(2) g缸den / plantation trees; and 
(3) roadside trees. 

l
J
-
l
j
1
l
l

可
l

「
l
j

D3 .4 Most of the trees fall within categories (1) and (2). Category (2) are small scale 
plant剖ions characterised by Banana and Jackfruit and high tree density. They were 
irregularly distributed and found in Sham Chung Tsuen, Chuk San Tsuen, Yeung . I 
uk Tsuen and Tor 糾lÌng Lai. A comm吋…mer叮r叫圳?叫i
La位i (伊a句ac巴n凶lttωo Pok Oi Hospital) 

D3.5 The only roadside trees (3) are Autumn maple and Paper-bark alongside the Castle 
Peak Road - Yuen Long section 

D3.6 All ofthe trees will be within the authority of Agriculture and Fisheries Department 
(AFD) once the land is resumed, except the roadside trees. which are within the 
authority of Regional Service Department (RSD). 

D4 Reference 

Jim, C.Y. 1990. Trees in Hong Kong: Speciesfor Landscape Planting. Hong Kong 
University Press. 

Thrower, S.L. 1988. Hong Kong Trees. omnibus volume. Urban Council, Hong 
Kong. 

Webb, R. 1991. Tree Planting and Maintenance in Hong Kong. Standing 
Interdepartmental Landscape Technical Group, Hong Kong Government. 

WBTC No. 24/抖， 1994. Tree Preservation. Hong Kong Government. 
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Table D l. Tree Composition in Yuen Long Byp晶s Floodway Project area 

CommonName Scientific Name Count 。吋gm Remark 

fLongan Euphoria longan 134 I Fruit 帶回les

Banar祖 Mu .sa paradisiaca 53 I Fruit 時間les

阻l句岫t's甜 Macaranga tanarius 33 N 
也岫va Psidium gu呵ava 33 Fruit species 
IMango Mangifera indica 25 I Fruit 申自les

Chine阻 hackbeny Celtis sinensis 17 N 
Rose-apple ßyzygium jambos 16 Fruit sp目1<S

White orchid tr間 I White ch且npak Michelia alba 14 Protected sp目les ﹒

~hinese bany曲 Ficus microcarpa 11 N 
ishtail palm Caryota ochlandra 10 

irallow tr，間 Sapium sebifenJm 10 N 
ackfruit A阿'ocarpus heterophyllus 9 Fruit 中eCles

山間cla Acacia confusa s 
Il:lor竺型1 trce Casuarina equisetifolia 8 I 
Pap叮-bark 甘目 Melaleuca leucadendron s 
何hina﹒出的 Jvfelia azedarach 7 
ych自 Li/chi chinensis 6 Fruit species 

Pomelo CitnJS grandis 6 Fruit spccies 
IWccp阿 fig Ficus benjamina 6 
White Bauhina Bauhinia variega/a 5 
,^utumn maple Bischojìa IriJol阻la 4 N 
/Cotton 甘ce Bombax. mala加ncum 4 N 
Candlenut tr自 Aleurites mo/uccana 3 I 

larnc of the forest De/onix regia 3 I 
Norfolk Island pine Araucan'o heterophyJ/a 3 I 
Superb fig F;cus s叩erba 3 N 
King palm Arclronlophoenix al目~andrae 2 

IlPop-gun 甜ed Bn'delia mOlloica 2 N 
Qucen crape-myrtl. Lagerstroemia spe叮osa 2 Protected spccies. 
偉說于 Ficus variegala 2 N 

Cerb~rrz manghas 2 N 

盟章
Leucaena leucocephala 2 
Cim悶momum camphora N 
Averrnoa carambo/a 

~hin~se juniper Juniperos clu'nens;s 

C血。nut palm Cocosnuc瞬間

Jndia-rubber tr閏 Ficus elastica I 
[Lot凹-flow叮ed Magnolia Magnolia grandijlora l Protected species. 
M田k Peepul tr自 F;cus rumphii 

~obl. bottle tree S/erculia lIobilis N 

問ange-je阻mtne Mun包}明 pan;culala l 
Papaya Caric，四 pap冉也 l Fruit sp個，.，
Sugar apple Annona squamolQ Fruit sp扭扭S

Swarnp mahogany Eucalyphu robuJla 

lWarnpi Clausena lansi帥" N 

subtotal 464 45 species 
þ)ead tree 3 Not 田ed in calculation 

E叫 Trces 467 

1 = introdu∞d species 
N = native spe刮目

• The species is protected under Forestry Regulation if it is r∞ted in un.leased Gove口unent Land

{BYPASS 泣.5}旬瓜〉 Binnie Consultants Limited 



Table D2 Yuen Long Bypass Fl∞dway Tree 5urvey 

1問這這一缸"志Jrzz出甜甜叮叮h;~l守主~rc~，品?可EH叮叮T旭、如i

d ID INamc IN.",. lD IH.igh月 Di........1 I (R...in/F.llilR個wk 百
/ 

ii I (冊) I (m) I 閱吟 Tra血plan') I 

ii?τ立了一t立三云之土耳I~==r寸?才1~了~--i==血口中r=一:一中一一一---':î
‘ 一……

..，..，."，.，呵..............，凹..... 
A‘ v , 』‘d

! 2 .. T .. llowtr揖 Sapium søb瞬間例 2 6 6 20+2!i tnlnk. branched at low 1制.1 ii 

2b Longan Euphon"o longan z 4.5 4 15 

3 Longan Euphorla Iongan 3 10 12 60 trunk. branched at low level 

4 Lo伯gan Euphorta longan 3 10 6 26 tnmk branched allow level 

5 Tallowtree SapJum seb瞬間m 4 5 3 13 

j 6 ßanan" Mu!o parodìsiaca 5 z 2 12 

: 7 ßanan" Musa paradisiaca 5 3 z 14 

g Bana岫 此"U3a paradisiaca 6 3 2 15 

9 Ban間a 此{Jua paradi.riaca 6 1.8 1.5 9.5 

10 GU.aV8 Psidium guoJ山 ，va 7 4 4 14 

11 l3anan& Musa pa,.adisìaca 8 z 2 II 

12 Banana λ.fusa paradisiaca g 2 z 14 

13 B扭曲a Musa þOTadisl'aca 8 2 2 14 

14 Banana Musa paradisiaca g 2 2 14 

15 Banana Musa paradísfoca 8 2 2 14 

:l 16 l3anan& Musa paradWaca g 2 z 14 

11 17 且甜ana Musa paradisìaca g 2 2 14 

! 18 ßanan" Musa paradis旭ca 8 2 2 14 

19 Longan Euphoria longan 9 5 5 18 

iI 20 B缸，茵茵 Musa parad/!faca 10 3 3 3 x 10 曲mposileof4甜曲曲

li21 ßanan" 比如sa paradlslaca 10 3 3 6x1O composÎte ofg 甜m曲

JZ2 ßanan" Mlua paradiJiaca 10 3 3 6 x 10 叩開P個itc of 9 stran也

;1 23 ßan ... Musa paradlsloca 10 3 3 3 x 10 ∞mp個ite of6 甜團也

24 ßanan" Musa paradis(aca 1I 3 3 2 x 10 個mposite of2 到ran也

I! 2 :5 ßanan" Musa paradJsiaca 11 I.l 2 2 x 10 叩開P個Îtc of2 甜間由

:1 26 a..、ana Musa paradisiaca 12 4 5 11 x 10 com戶site of1 t 甜間也

:l 27 C間lphor tree Cfnnamomum camphora 13 6 4 27 

Chincse banyan Flclumi，叮叮'arpo 14 10 12 210 partially damag吋 L一

ßanan" Muso paradfsfaca 15 4 2.5 13 ∞mpQsitc of 6 stran也 j 

iL~~ ßanan" 此(U.3D paradisiacD Il 2 2.l 12 com阿sitc of' strands 

31 Longan Euphorta longan 15 6 12 20 

ll32 Longan Euphoria longan 16 5 6 13 

! 33 Longan Eu.phorin longan 17 9 12 30+15 trunk btanched at low Icycl 

34 Longan Euphoria longo" 18 g ? 40 trunk branched ~t low tcvel 

i 3:5 Lo呵間 Eu.phoria longa l1 19 8 8 28 

,! 36 U呵岫 Euphoria longan 19 7 6 20 

37 Longan Eu.phorla Jongan 19 10 7 40 

38 Longan Eup'些orio 10哩叩 20 5 4.5 2l 

{BYPASS.XLS)句c~吋ule> Binnic ConsuU.nl. L!mitcd 
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Table D2. Yuen Long Bypass Floodway Tree Survey (Cont'd) 

II~閉門叫 I~~ie州c I P岫 Tree 閃閃wn I DBH I _ Acti曲 1
I ID IName IName ID I H.ightlDiametcrl I (Rctain/Fell/lRemark 

!而，10\2:;了「了司令開tLi扭扭)!;;;;;;r一一一:
lj 1 岫

c。但ontr開 80mb回 malaba，叫 22 6 8 2S 

<! 41 N叮folk. Island pine Araucarla heterophylla 23 6 3 IS 

42 Guava Psldiumgu句ava 24 4 4 13+13 cov前ed bvclimbe認

1 43 Longan Euphoria longan 2S 5 5 20 

44 Longan Euphoria longan 26 5 5 IS 

4S Longan Euphoria longan 27 5 5 IS+1S 個nk branched at low level 

46 Longan Euphoria Jongan 27 5 5 30 

Mango Mangifera indica 28 5 6 20+20 trunk lopped; leave regenerating 

Longan Euphoria longan 29 4.S 3 13 

;l 49 Longan Euphoria longan 29 6 5 IS 

SO M阻8。 Mangifera indica 30 6 3 13 

SI Long回 Euphoria longan 31 55 5 2S 

S2 M曲go Mangifera indica 32 1.5 0.15 IS V臼γpoor condition 

53 Ind旭 Ficus elastica 33 6 5 15 trunk. branched at low level 

S4 Chin晶e hackbe叮 Celtis Slnen!is 34 10 10 80 

S5 Longan Euphoria longan 34 4 7 IS 

S6 Banana Musa paradisiaca 3S 3.5 5 S x 10 composite of S 甜間也

S7 Longan Euphoria longan 36 4.S 3 20 very poor Iiving condition 

S8 Longan Euphoria longon 37 7 3 IS 

59 Chinesc hackberry Celtb sinensis 37 7 7 60 

60 Noble bottle tr明 Sterculia nobtlis 37 g 6 48 

61 F1amc oflhe for回t Delontx regia 37 9 12 30 

, 62 Longan Euphorta longan 38 2 2 13 pruncd; covered by climbeτ 

'1 63 EI叩thant'J 晶r Macaranga tanarius 39 5 6 IS 

EI叩thant'J ear Macaranga tanar;us 40 4.S g 20 

Elephant's 個r Macaranga tanarius 41 2.S 3 11 pruncd: covcrcd by c1 imbcr 

Wampi Clausena lansium 41 3 5 13 

Sugar apple Annona squamosa 42 4.5 3 18 

68 P開lclo Cltrus grandis 42 2.S 2 10 伊叮 condition

69 Longan Euphoria longan 42 6 10 2S 

70 Banana Musa paradisiaca 43 2 z 3 ,10 comp值ite of S strands l 

71 Banana Musa paradisiaca 43 2 2 2xl0+lS ∞mp個itc ofS 甜'ands

72 Chin揖e hackbe冒y C,ltis sinensis 43 s g 2S 

73 Banana Musa paradisiaca 43 2 25 3 ,10 com開site of 4 strands 

74 p。眩1<10 Citrus grandis 44 3 4 11 

7S Longan Euphoria longan 44 5 4 16 

'. 76 Lych自 Litchl chinensu 44 6 6 18 

l 押 Longan 些phor:;~墊 tgan 45 5.S 6 20 

{BYPASS 況且}<5chcdulc> Blnnie Con.ultanls Llmited 



Table D2. Yuen Long Bypass Floodway Tree Survey (Cont'd) Page 3of13 

Elephant's 個Z 此facaronga tanarius 46 4 6 16 

Guava Psidium guajavQ 46 4.S 4 12 

81 Longan Euphoria /ongan 46 4 5 11+11 仙nk. branched at low level 

ii 82 8anana Musa paradisiaca 46 2.S 3 4 x 13 comp。創teof9 甜甜ds

El叩hant's 且r Macaranga lananus 47 4 3 IS 

Longan Euphona longan 47.48 5 18 heavily pruned 

8S Pomelo Cltnu grandis 48 5 3 12 pruned 

Guava Psidium guajava 48 6 4 20 + 20 阱。r ∞ndition

White orchid 甘甜﹒ 比fichelia alba 49 2.S O.S 18 poor condition 

Pomel。 Citrus grandis SO 4 4 IS 

I 89 Elcphant', ear 此facaranga lanar;u.r SI 3.S 3 17 

90 Elephant's ear Macaranga tanar;us SI 3 3 IS pruned 

91 Banana Musa paradisiacQ S2 1.7 10 10 

92 ßanana Musa paradjjiacQ S2 1.7 10 10 

93 ßanana Mtua paradlSiaca S2 1.7 10 10 

94 8anana 比fusa paradlsiaca S3 1.7 10 S x 10 composite of 10 甜四也

9S White 明'chid tr間﹒ Michelia alba S3 5 3 12 

96 Longan Euphor;a longan S4 4 3 12 

97 White 個chid 甘甜﹒ 此fJchelia alba S4 2.S O.IS IS p。啊. pruned 

98 Whitc orchid 甘間﹒ Michelia alba S4 2.S 。 IS IS poor. pruned 

99 Kingpalm Archontophoenix SS 8 3 10 
alø:andrae 

100 Whitc orchid 甘甜﹒ Mlchelia alba S6 3.S 3 IS 

101 Longan Euphoria longan S6 ,S7 3.S 3 12 

102 EI叩hant's 目r Macaranga tananUJ S7.S9 3.S 3 IS 

103 EI叩hanl" 且r Macaronga tananUJ S7 2.S 3 IS 

104 Elephant's car Macaranga tanariuJ S7 3.S 3.S IS 

10S Lychec Litchi chmemu S8 4 3.S 18 

106 EI叩hant's car Macaranga tanariuJ S8 3 4 20 

107 EI叩hanl's car Macaranga tanariU3 S9 3.S 4 IS 

108 Longan Euphoria longan 60 3 3 11 

109 1品.gan Euphorio longan 61 4 3 10 

110 Chin個. hackbc何y C~ltlJ sin~nJiJ 62 4.S 4 20 

111 U呵M Euphoria longan 63 4 4 20 

112 Guava PJidium guojava 64 5 5 IS 

113 Guava ?Jldium guajava 64 4 l 10 inclined.∞V前cd by climbc祖

114 Guava PJldium guojava 64 4 8 V釘)' poor 

Dcad甜甜 。﹒ 64 4 O.IS IS 

116 Longan Euphorio longan 6S 3.S 3 IS 

{8YPASS.xLS}<JchcdulC> Binnie ConsuUan lJ Umited 
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Table D2 Yuen Long Byp曲5 Floodway Tree Survey (Cont'd) P.ge 40f13 

宮中

一P…M岫 Tr揖一Crow…n 
m …浴血!叫一=::::且訟法

Tn總 ccmmon Sc/entific 

ID Namc Name ID Hcight Diamc\er (R血泊 I Fclll RcmarK 

(m) (m) (cm) 立一草堂plant)

117 Longan Euphoria longan 66 3 3.5 11+10 tnmk 甘甜ched at low IcYcl 

!i 118 Chin個.c banyan trunk branched at.low levcl; pruned Fi叫Imlcr目前'pa 67 9 12 40+50 

i 119 Chincsc banyan Ficu! micr.缸肘pa 67 9 12 60 '"目叫Iy pruned 

Banana MUla paradis(aca 68 2 2 16 x 12 line of20 strands 

Guava P,ldium gu甸回a 69 2.2 0.5 10 heavily pruned; leave rege:!lerating 

122 A且<1& AcaciQ con戶sa 70 6.5 6 15 

123 A揖<1& Acacia con.舟sa 70,71 6.5 6 20 

124 Horsetai1甘" Caluarina f!quiler{戶lia 70,71 8 4 20 

125 Lon8an Euphoria longan 70 3 3 15 

126 White Bauhina Bauhinia variegata 71 4 2 10+10 tntnk branched at low levcl 

Lotus-Oowered Magnolia grandiflora 72 4 4 15 
Magnolia. 

Cotton tr目 80mb目 malabaricum 73 7 4 25 

129 White 8auhina Bauhinia vanegata 74 1.8 I.S 。 trunk lopped, rcgenerating 

i 130 Longan Euphona longan 75 3 3 9 

Supcri> fig FICUJ luperba 75 5 4.5 30 

I 132 Guava P,ldium guajava 76 6 5 12 trunk branchcd &t low level 

133 Guava P,tdlum g叫ava 77 5 5 15 trunk branched 3t low level 

134 Tallowtrcc Sapfumsl!b瞬間m 77 6 5 23 

135 Elcphan山間r Macaranga ranarius 77 2.5 3 11 

136 Norfolk Island pinc Araucarla heterophylla 78 4 u 12 

137 Norfolk Island pine Araucon"o heterophylla 78 7 3 10 

138 Longan Euphorla longan 79 3 3 12 

139 Longan Euphorla longon 79 4.5 6 2.5 信unk. branched at low Icvel 

Longan Euphorio longan 80 4 4 11 

141 King palm Archontophoenix 80 2 。 13 p。啊"， bud damaged 
alø:androe 

142 Guava Psldlum guajova 81 6 6 17+10 lwo trunk.s 

143 Longan Euphorla Jongon 81 6 8 20 

144 Longan Euphoria longon 81 6 8 15+15 two trunk.s 

145 Longan Euphorla longan 81 6 8 20 

146 Long缸， Euphorla longan 82 3 3 9.S 

147 Longan E“~phon"a longan 82 3 3 9.5 

14g Guava Psldium guajova 83 2.S 4 10+10 two trunk.s 

149 Longan Euphorio longan 84 4 3 15 

150 JacldTuit Artoco中us heterophyllus 84 4 3 15 

Longan Euphoria longan 85 4 7 18+9 

IS2 au.珊 Psldlum gu句ava 8S 4 6 14 

153 Guava Psidium guajava 86 . . d揖d， uproote~no m研hpomct可

IS4 Guava Psidium guajava g6 dead, upr田ted， no morhpomet呵

\BYPASS 范且}句d啥叫。 Blnnio Con.ultanls Umltod 
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，"'.、2試試之干r之=:;:;:其法紅紅站站毒品"'"玄之足;::-~~-=.:::惜自由:;:::;:;:認可法治泣立足以2的~:~::::之前言有這位立法出哲'"艾滋::::::::=z:認認可叮2 血泊之次浪:::-=泣~~..::認泛之立法::::~-::;::;;:;:;:合血泊之又認~::::注明訟法以謊話拉法泣;:::...--;::芯拭去2嘲

i!T，ceIC曲間叫 阿叫r仰 川ho凡。 IT間川rown I DBH Action 

i 叫ID IN岫amc )M岫U帥 川巾D IHe 
川m叫) I (例m叫) I (cm) I Tra阻帥血呻p抖1阻叫t吋) I 

11干什一='-:::;::"-:::一一一~=1-'==F~~j=一一一|一一它一、出一
ISS 1且19&n Euphoria longan 87 4 7 IS 1 電

IS6 Ly甜甜 Litchl chinensls 87 4 4 18 

IS7 Elephant'. 個r Macaranga tanarius 88 4 4 9+9+9 

IS8 Chincsc banyan Ficusmicrl自arpa 88 4 10 SO 

IS9 M間已。 Mangifera ;ndiCQ 89 3 u 10 

; 160 Mango Mangifera ind;ca 89 4 u 10 

1 161 Elephant'門I car 此lacaranga tanarius 88 2.S 。 IS IS dead trce 

162 Candlen叫 tr回 AleurU6s moluccana 91 ,92 8 4 20 

163 Superb fig Ffcu.f .fuperba 90 8 10 70 a bii'd's net 00 br曲ch

164 Chin由e hackbe何Y Celtls sinensis 92 5 5 3S 

16S Longan Euphoria longan 93 4.S 4 IS 

166 Longan Euphoria longan 94 2.S 25 I1 

167 Long間 Euphoria longan 94 3.S 3 12 

168 Longan Euphor;a longan 94 2.S 2 10 

169 Tallow 甘c. Sapium sebiferum 9S 6 3 10 

170 Tal10w trec Saplum seb瞬間m 9S 6 3 I1 

:1 171 Tallowtr自 Sapium 3tb瞬間m 96 4 4 10 twotrunks 

1) I72 White 個-chid 甘自﹒ Mlchella alba 97 3 2 12+12 trunk br間ched at low level 

173 Banana Musa paradisiaca 98 2.S 2 4 x 10 com戶site of 10 甜甜由

174 Banana 此[U3D paradisiaca 98 2.S 2 3 x 10 composite of 6 stran也

s.n ... Musa paradi3iaca 98 25 2 2 x 10 comp個啦。f4 甜間也

176 Banana M&lla paradillaca 98 2.S 2 4 x 12 ∞mposite of8 strands 

177 Banana M&lla paradillaca 98 2.S 2 4 x 10 ∞mposite of9 strands 

178 A晶ci. Acacla co，，"β"a 99 8 g 20 

11179 Acacia Acacia COnfu.la 99 g 6 20 

A且." Acacla 凹，你a 99 8 6 18 

:~ Tallowtree ~，!pl&lm sebi[erum 100 6 5 18 

11
182 Fishtail palm CaηJOla ochlandra 101 3.S 2.S 12 

,11183 Fishtail palm C的叫'a ochlandra 101 3.S 2.S 12 

184 Fishtail palm Caf)為ala ochlandra 101 4 2.S 12 

Fishtail palm CaηJOla ochlandra 101 3.S 2.S 12 

186 Fishtail palm Caη砂la ochlandra 102 3.S 2.S 12 

187 Fishtail palm Ca。砂la ochlandra 102 3.S 2.S 12 

188 Fishtail palm Caryota ochlandra 102 4 2.S 12 

189 Fishtail palm Ca加la ochlandra 103 3.S 2.S 12 

190 Fishtail palm Caryora ochlandra 103 3.S 2.S 12 

191 Whitc popinac Lcuca.na leucocephaJa 104 3.S 3 10 

White popinac Lcucaena /，"。由ephala 104 4 3 IS 

ilI93 Acaci. ACQcio confusa 10S 4 l IS wilted 
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T ... cooun伽2 Sctentific photo T ... Crown DBH A瓜i叩

ID Name Name ID Height Diame蛤r (Rctain I Felll Remark 

(m) (m) {冊) Transplant) 

194 As;缸.. Acac;o 叩頭lSa 10S 4 IS wilted 

19S Tallowtr開 Sapium leb~舟rum nla 4.S 3 20 trunk branched at low level 

196 China-be叮 Melia血.daroch 106 5 4 IS 

197 Longan Euphoria longan 106 3.S 3.S 8+8+8 恤nkb阻nched at low level 

198 Lych開 μtchi chinensls 106 3.S 1. 3.S 8+12 trunk branched at low level 

199 China.be叮 Melia azedarach 106 4.S 4 12 

200 China-berry Melia azedarach 106 4 3 10 

201 Whitc orchid tree S Michelia alba 107 4 3 13 

202 Banana 此(11.30 paradisiaca 108 2.S 2 10 

203 B扭曲a 此(usa paradis;ocQ 109 2.s 2.S 12 strand size; -30 cluster曳. each 月~ strands 

11204 Longan Euphoria longan 108 5 8 30 pruned 

Long.甜 Euphoria longan 108 4 4.S 30 

206 EI叩h聞自 car Macaranga tanonu.f 108 4 6 40 pruned 

207 Longan Ellphoria longan 110 7 9 17+21 trunk branched allow level 

208 Horsetailtree Casuarina eq削setifolia 110 12 6 40 

209 Ilorsctail tr間 Casuarino equiser抽lia 111 12 6 3S 

210 No tree 210.299 

300 Horsetail tr目 Casuar;na equisetifolia 111 14 6 4S 

301 Horsetail 甜甜 Cosuar;na equisetifolia 112 \3 7 3S 

302 Ho間tai1 tr眉 Casuarina equisetifoli。 112 13 7 30 

303 Carambola A verrhoa carambola 112,113 3.S 5 2S 

304 Long曲 ~uphorta_~ngan 113 4 5 18+16 trunk branchcd at low Icvcl 

30S Ilor3ctail 甘開 ~asuartna_eq叫seti戶lia 1I4, IIS 7 30 hcavily prunc<! 

306 Whitc orchid 恤e ﹒ Michella aJba 114,1I S g 2 2S+28 trunk branchcd at low Icvcl 

307 Longan Euphoria longan 116 4 5 16+21 個Jnk branchcd at low Icvcl 

308 Chincsc banyan Ficus mi叮叮叮.pa 117 3.S 2 28 trunk branchcd .t low Icvcl 

309 Lo時間 Euphorìa l~ngan 117 3.S 5 21+22 trunk branchcd.t low Icvcl 

310 Long.曲 Euphoria _~~ngan 118 3.S 5 30 

311 Longan Euphorla fongan 119 2.S 3.' 10+14 個nk branch吋 .t low Icvel 

312 Longan Euphorla longan 119 3.S 3.S 18f19 trunk branched at low Icvel 

313 Dcadtr明 120 3 2.' IS Dead甘間，叫呻叫11 Fungi 

314 Guava PSldium gu句aνa 121 3 2.S 10 

31S Supcrb fig Flcus stlperba 121 3.S 7 18+16 trunk branchcd atlow level 

316 Guava Psldium guajava 122 2 2 16 V釘γp∞r. covered by climbcrs 

317 EI叩hant's ear Macaranga tanarius 123 3 3.S 12 

318 Tallowtt自 Sapium sebiferum 124 8 g 20 

319 Chin自ebanyan FiC rJ. l microcarpa 124 4 4 30+13 covcrcd by climben 

320 D個d信自 124 3 4 18 covercd by climben 

321 Chin國c banyan Ficu.s microca中a 12S 5 8 20 covcrcd by climbers 

(BYPASS 范.5l<sohcdulc> Blnnle Con,ullanl. Llmlled 
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巾法~=本--訟法-涼涼揖忠字--持乞食=認立志;;:::;:;=試試之立法叮~~;;::巴拉去訟法社向廿訟法:泊流;z:.--;站前=:::;;:::::::泛之良品:;:.-=::::::=:;:;::::訟法一心;;:::;::::;:;'..::::::'..:::::;;:泣，.-、:::::::::::;;;:次~-:;~:~;::;::::::;::;::=訊、--泣起--詛咒玄之冉

ljTrl自 C。闖闖 ISc;on叫你 川hoto 1 Tree 1 Crown 1 DBH 1 Acli曲|

IEE?JJ an 一日 1…ffMh/FlIFL一k~一斗中旦出一旦中--自~----==I 盟J.-_(~L，J= <c弘 l之對也LL，，，，~一……叮叮叮立一一口一
l322 1 Longan IEi叩horia longan 1 126 1 3.~ 1 3.~ 119+10 

:1323 EI叩恤岫扭扭r Macaranga tanar;u.f 126 2，~ 2 9.~ 

n 324 Banana Muso paradWocQ 127 2 1.5 4" 12 ∞mposile of 10 甜an由

1325 Banana 比("3Q paradisiacQ 127 2 1.5 12 曲mposite of 4 slrands 

Banana MU$O paradisiaca ∞m戶剖teof4 到ran也1326 128 2 1.5 :2 x 10 

1327 Banana Musa paradi:lÎaca 128 2 1.5 3 x 12 composite of 4 sttands 

Banana MUSQ paradi.riaca 129 2 1.5 3 ,,13 comp但由。f6 ，.，.扭曲

329 Banana Musa paradisiaca 129 2 1.5 :2 x 12 ∞mposite of S str曲曲

330 Horsetail tr間 CQ.ruarina equiserifolia 130 14 12 3~ 

331 Mango Mang{舟ra indica 131 3 2 20 

Longan Euphon'a longan 132 3 3.~ 16+1~ trunk br叩ched at low level 

!到 Longan Euphoria longan 132 3.1 4 21 

334 Long，胡 Euphor;a longan 133 2.1 2 10 

, 331 White Bauhina Bauhinia variegata 134 3 3 20 

1336 Jackfruit Artocarpu.r heterophyllu.f 131 3 1.5 11 

,] 337 M叩gO Mang~戶ramdlco 131 3 1.5 11 

338 Long聞 Euphoria longan \36 3.1 4 20 

339 Ban茵通 Musa paradisiaca 137 1.8 2 2 x 10 poor condition; compo剝te of6 strands 

340 Guava P!idium guajava 138 35 3.1 20+1~ 個nkbr間ched at low level 

341 White Ol'喃地甘甜﹒ Michefia alba 139 3.1 2 10 

342 Red-stcm fig Ficu! variegata 140 3.1 3 11 

343 Mango Mang瞬間 Indica 141 3.1 3 8+8 山nk branched at low levcl 

344 Mango Mangifera Indica 141 3.1 3 10+11 

11月m46 

Mango Mang~舟ra indica 141 3.1 3 9 

Mango Manglfera ind;ca 141 3.1 3 13 

347 Longan Euphoria longan 142 3 3 \0 

348 Long且2、 Euphoria longan 142 3 3 7+7 

349 Long閻 Euphoria longan 143 3 3 11 

310 Guava P!ldiumgu句ava 144 3 3 11 

311 Banana Musa paradislaca 141.146 2.1 14 x 2.1 40 x 10 6 c1ust釘s;-50 strands 

312 Banana Mlua paradislaca 147 2.~ 4 7 x 12 ∞m但到teof14 甜間也

3~3 Mango Manglfera indica 148 3.1, 2.1 11 

314 Mango Mang瞬間 ;ndica 148 3.1 2 11 

311 J缸kfruit Arro:arpus heterophyllus 148 3.1 2 11 

316 Paper-bark. tr開 Melaleuca leucadendron 149 12 4 30 

3~7 Papcr也&rl<甘甜 Melalcuca leucadendron 149 12 4 34 

318 Papcr-bark tr田 MeJaJeuca leucadendron 149 12 4 36 

319 Paper.bark trce MeJaleuca leucadendron 149 12 4 30 

Papcr屯ark 甘ee Melaleuca leucadendron 149 12 4 29 
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乎--、:::::-....:;:;:; --_..__.‘一一 一…一一一一-….".戶……一一一一圈，一一一一-一一一一一一

361 P即er-bark tr曲 此!elaleuca leucadendron 149 12 4 36 

F時cr-bark. tr開 Melaleuca leucadendron 149 12 4 32 

Gu&va Psldlumgu句a間 Il0 3 3 Il 

i 364 Guava Psidium guajovQ III 6 4 18 

i 36l Ouava Psidium guajava Il2 6 4 Il 

: 366 China-berry Melta azedarach Il2 10 8 3l 

, 367 F1amc ofthc forcst Delonix regia Il3 10 10 lO 

1368 F1ame ofthe for，甜 Delonix regia Il3 10 16 6l 

H 369 Longan Eùphorio longan Il4 5 4 Il 

:1370 Longan Euphoria longan Ill.ll7 l.l 6 20 

: 371 Mock Peepul 甜甜 Ficus rumphii Il6 10 10 60 個nk branchcd al low levcl 

372 EI中hant'. ear 丸facaranga lanar;us Il2 4 5 Il 

373 Guava Psidium guaiava Il7 3 2 12+10 trunk branched at low level 

374 Elcphant's ear 此facaranga tanariu .r Il8 3.l 4 Il 

, 37l Longan Euphono longan Il9 3.l 3 10 

376 Long間 Euphoria longan Il9 3.l 3 10 

:' 377 1M、gan Euphoria longan Il9 3.l 3 10 

Longan EuphoriQ longan Il9 3.l 3 10 

Chin個<h虹kberry Cellij sinen.ris 160 10 10 20 

Autumnm叩1< Bischofia trifollata 161 10 10 60 

Aulumn maplc Blschofia trifoliata 161 10 10 l6 

GU&V& P.ridlumgu句'Qva 162 4 2 12 

Autumnrn叩1< Blschofìa trifoliata 162 10 2 48 

Autumn maple Blschofia trlfollata 162 10 g 60 

ll385 Fishtail palm Ca明ta ochlandra 163 4 3 4 x 12 ∞mp。訓te of7 stran曲

:i 386 Chinese hackbe叮 C,IUs sin,nsls 164 4 3.l Il 

:1387 No 甘開 387

Orange-jesaami由 Mu"aya paniculata 16l 3.l 2 10 

Chin唱.c Jumper Juniperus chinemis 166 3 3 10 

Guava Psldlum guajava 166 4 3 Il 

Longan Euphoria lo_ngan 167 5 5 30 

Longan Euphoria longan 167 5 5 20+18 

:1 393 Long缸， Euphoria longan 168 4 4 12 

Longan Euphon.a longan 168 4 4 14 ,1 394 

139l Longan Euphoria longan 169 4 2 10 

1396 Longan Euphoria longan 169 4 2 10 

1397 Long間 Euphoria longan 170 4 2 10 

, 398 Longan Euphoria longan 170 4 2 10 

1399 Mang。 Mangi[,ra indica 171 5 J.l 16 

{BYPASS.XLS}句.cheduJe> Binnie Consuitanl. LimUed 



Table D 2. Yuen Long Bypass Floodway Tree Survey (Cont'd) Page 90113 1j1llj1|J 
一一…蝸…叭叭叭叭叭

t國陣陣仁-」
Scienlific 

Name 

叫一

Euphoria 1011g011 

Macaranga tanarius 173 1 3.S 1 4 128 

Euphoria longan 174 1 3.S 1 3 120 

ij 403 Mango Ma嗯，戶ra indica 17S 3 2 12 

,, 404 Longan Euphorla longan 176 2.S 2.S 11 

'! 40S Longan Euphoria 1011g011 177 2.S 2.S 11 

.j 406 Longan Euphoria longan 178 2.S 2.S 9.S 

Chincse hackbe叮 Cellis sinens;:r 179 10 5 4S 

Chin自c hackberty CølN:r s;nens;s 178 10 10 4S 

EI叩hant's 國r Macaranga lanar;us 180 3 5 18 

Elephant's 且r 丸(acaranga tanariu .r 181 3.S 4 10 

,1411 Elephant's ear Macaranga lanar;us 181 35 4 10 

412 EI叩hant's ear Macaranga tananus 181 3.S 4 12 

413 Longan Euphorio 1011g011 182 2.S 2.S 11 

414 Longan Euphoria 1011g011 182 2.S 2.S 10 

141S Longan Euphoria 1011gol1 183 3 2 18 

Longan Euphoria 1011g011 183 4 4 30 

Longan Euphoria lo11gon 183 3.S 6 IS 

418 Elephant'. 且r 品.facaranga tanarius 184 4 5 20 仙nk br胡ched at low level 

: 419 此{USD paradislaca Banana 18S 2.S 2.S 4 x 12 ∞mpositeof6 甜阻也

420 Banana Musa paradisiaca 18S 2.S 2.S 2 x 12 ∞mposite of3 strands 

421 Longan Euphorla 1011gon 186 3 l.S 10 。nebr間chlopped

422 L叫gan Euphorla Jongon 186 3.S 5 IS 

11 423 Ro甜-.押1. 甸甸Igium jambos 187 12 6 30 

R唱c-a押1. Sy句哩;umjambos 187 12 12 60 

Mango Ma嗯ifera indica 188 4 12 

Jackfruit ArlocarpU3 heterophyllu3 188 4 2 IS 

Mango Mangij海ra indica 188 4 2 20 

428 Jackfruit ArlocarpU3 heterophyllu3 188 4 2 18 

Longan Euphorla Jongan 189 4 2.S IS 

430 Gu.v. P31dlllm guajaνa 189 4 2 IS 

i~ Guava P31dlllmgu句ava 189 4 2 IS 

1432 Gu.v. P31dlum gllajava 190 4 3 IS 

433 Longsn Euphoria Jongan 190 3 5 10+10+12 個nk branchd .t low Icvcl 

Mango Mang瞬間 indlca 190 5 3 20 

il43S Sy勾Jgium jambo3 R曲。a押1. 190 2.S u 33 hc.vily pruned 

436 R喝令a押1. Sy句也~iumjambo3 190 10 8 3S+30 trunk branched .t low Icvcl 

l1i |44337 8 
Longan Euphorla longan 191 3.S 4 IS 

Mango Mang瞬間 indica 192 3 2 10+8 trunk branched .t low level 
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fI:=中扭扭敏:目晶晶泣=~涼涼=:::::::;:;::::拭去目:::::::;:;::::::::::::::::::::p試試=-..::::r::::==F~訟法忠字訊自'"組:::::::r;z:'~::::=措::::::::;:;:中:::::::::品:::::::::::::::~--::::::::::::::::::::::::;:::;~"::::::::::::::措=試問臨江Z穹1

i1T....1C聞unon I Scient昕c 1 P加個 1 T.... 1 Crown 1 DBH Action 

:1 ID 川ame 1Nam. ID 1Hei珈山i翩翩'1 1 (Retain I Fell i]Remark 

一一話:亡 J玄學)一L妙 1 (cm)~J ~啥也;!~U=
i戶缸片白血--吋-~弘一=:1===+ 一卜一刊--一一一心 ="""=='''~I=' …白…… 一 一一I呵呵呵

1439 Longan Euphoria Jongan 193 3.5 3 15 

: 440 Longan Euphoria longan 194 4 3 18 

441 Mango Mangifera indica 194 4 3 18 

442 Guava P~/djumgu句aVQ 194 4 3 12 

443 Whitc 田"Chid 甘ee ﹒ Michelia alba 195 6 4 18 

抖4 Longan Euphoria longan 195 3.5 3 II 

i 445 Longan Euphor;a longan 195 3.5 3 II 

1446 Longan EuphoriQ Jongan 196 4 3 15 

447 Longan Euphoria longan 196 4 3 15 

448 Longan Euphoria longan 196 4 3 18 

449 Long:叩 Euphoria longan 197 4 3 13 

450 Longan Euphoria /ongan 197 5 4 15 

451 R個e-applc Sy勾宙間miambos 197 5 4 18+15 

452 Longan Euphoria longon 197 6 4 14 

453 Rose-applc 冉冉~"umjambos 197 6 6 40 

454 Ro甜-apple Sy勾官iumjambos 198 2.5 2.l II 

455 Longan Euphoria longan 198 z 2.l IO 

! 456 EI叩hanl'. ear Macaranga lanar;us 199 5 3 20 

417 Mango MangiJ海ra indica 199 7 4 18 

458 Longan Euphoria longan 199 3 3 12+8 

459 EI叩hant's ear Macaranga tanariul 199 3 3 8+5 

460 Papaya Carlca papaya 200 2.5 10 

461 Longan Euphoria longan 200 4 4 12 
4 

1462 Longan Euphoria longan 200 4.5 4 16 

463 Chinesc banyan Ffcus microcarpa 201 4.5 3 25 

.1464 Guava Psidium guaJava 202 4 3 15 

,1465 Lon8回 Euphoria longan 202 3 2 10 

:! 466 Mango Mangifera indica 202 5 3 16 

'1467 Guava Psldium guaJava 202 4 3 15 

'1468 Longan Euphoria longan 202 3 3 10 

!!蝴 1訓'8'" Euphoria Jongan 203 3 3 15 

Longan Euphoria Jongan 204 3 2 10 

1471 Longan Euphoria Jongan 204 3 2 10 : 

Bar祖na 此{&ua paradl印laca 205 2.5 3 x 2.5 9x 10 ∞mposite of 16 甜四ds

:i 473 Ban缸油 Musa paradisiaca 206 2.5 2.5 3 x 10 ∞m個site of 3 strands 

: 474 Musa paradìsiaca C訓nposite of3 strands Banana 206 2.l 2.5 2 x 10 

: 475 Elcphant'. car 品facaranga tanarius 207 5 6 20 

476 Longan Euphoria longan 207 4 4 18 

477 Longan Euphoria longan 208 3 10 

{BYPASS 沼且}句.chedule> Binnie Con.ultant. Llmited 
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一同Nsba=tme=nerz昕c 一~=_~L自Ph…oD M ZL lUlJC-Ur也oMwnU吽td|rDgBL H 

……一……m
明叫峭的自咱叫明、叮叮--白白、一叭叭---岫 蝸 輛輛明白白t

Trcc Aotion 
Height (Retain I Felll Ret11lUk 

JaJL 主暫時體)一

一…
Psidiumgu句'ova 209 5 S 12S 

Bombax malaban'cum nla 10 8 130 

Celtis 3;n.1I3;3 210 10 6 130 covered by c1 imbers 

481 Chin自. h",kbcrry Celtfs s;nens;s 210 8 6 30 

Chin團e hackberry Celtis sinensis 482 210 8 6 2S 

: 483 Long間 Euphoria longan 211 4 3 10+10 回nk branched at low level 

, 484 Chin晶. hackbcrry CeJlis sinensis 211 6 5 18 

! 485 Coconut palm C肘。s nuciJ告ra 212 6.S 6 2S 

!Li4m 86 
Mango Mangifera indfca 212 4 4 10 

Longan Euphoria longan 212 3.S 3 12 

i 488 Tal10w trec Sop間nseb瞬間m 213 8 6 20 

489 Pop.ogun secd Bridelia monoica 214 3 4 10 

490 B甜甜U Musa paradisiaca 21l 2.l 2 x30 IS x 10 composite of26 甜曲曲

491 White Bauhina Bauhinia variegara 163 4 2 Il 

'1 492 Chinesc b叩yan 月ïcus mlcrocarpa 216 3 3.S 18 

, 493 Quecn 叮ape-myrtle Lagerstroemlo speClosa 217 4 3 18 

:1494 Whilc orchid 甘甜， Michelia alba 218 6 2 12 

White 0間hid lrec . Michelia alba 218 5 2 12 

Whilc orchid 甘間﹒ Michelia alba 218 6 2 12 

Wecpingfig Ficus beniamina 218 6.S 2 30 11
497 

White 。目hid 甘回﹒ Mlchelia alba 219 5 2 10+12 

499 Pop-gun seed Bridelta monofca 219 5 2 IS+8 

SOO Chir自由. hackbcrry Celtls sinensis 219 S.S 4 18 

Chin目c hackbeπγ Celtis slnensis 220 4.S 2.S IS 

ilsoz Chin目e banyan 月間s mlcrocarpa 221 4 2 8+9+10 

11 S03 Qu甜"α"J>>myrtle Lagerslroemla speclosa 221 4 z 11 

S04 Guava PSidium gu句ava 221 3 2 12 

SOS Paper-bask tr開 Melaleuca leucadendron 222 6 2.S 2xl0 +1'+ composite of7 甜間也
3xl8 + 20 

S06 Longan Euphoria longan 223 7 4 IS 

S07 Chin自. hackbcrry Celtis sinensis 223 7 4 IS 

S08 Longan Euphon'a longan 223 7 4 IS 

S09 Chincse hackbcrry Celtfs sinenlil 224 7 4 18 

SIO C..dl開ut 甜甜 Al, "rites moluccana 224 g 2 13 

SlI Candlenut 阻。 Aleurilel moluccana 224 8 2 IS 

M間巴。 Mang瞬間 indica 224 8 4 3S 

S13 Longan Euphoria longall 22S 4 3 13 

W甜pingfig Fi.叩1 benjamillQ 22S 9 5 Il+IS trunk branchcd at low level 

Weepingfig FiclU 帥lIJamma 22l 9 5 3l trunk branched at low level 

S16 Lychcc LlIchi chinenlÍl 226 6 6 3S 

ll p-v 

1J1J 

ll 「
」
「
~

{BYPASS.XLS}句曲cdule> Binnic Con.ultant. Llmitcd 
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tEJ 
S徊，叫。呀。

"凶 一~一P一b一I-Dd-一o一-一I叫LHT咱閉er-'揖。一『目tlfDCmi(向m抽F一懶eL一~句f學1_<伊+meDa哪-B一H-一-一J|.i也(一Reweq-tA-a空一曲inP一/mlFF一eU句11一:J:一mmm向一公司aukm一p一-間一.，-一一-.--司m也-甸甸一叮m叮 出Nam. 

FiCf13 variegata 227 6 2.1 20 

t 518 R呵。叩ple Sy勾哩iumjambo3 227 4 2.1 1.5+8 

,: 119 White Bauhina 卸的'nia variegata 227 4 2.1 11 one bra.t1ch lopped 

120 Lych帽 Litchi chinensis 228 5 5 31 

, 121 Jackñuit Art，呵。中usheωrophyllus 228 3 2 12 

, 122 Weepingfig FicfU benjamina 228 6 2 12 

123 Longan Euphoria Jongan 229,230 5 6 15+18+1 5 trunk branched at low level 

124 W自ping fig Ficus 帥n)amma 230 7 2 18 

121 Longan Euphoria longan 231 5 3 10 

126 Longan Euphoria longan 231 5 2.1 18 wilted 

: 127 EI叩h聞自 ear 此lacaranga ranariu.r 232 4 3 11 

128 EI叩hant's ear Macaranga tanarius 232 4 3 10 

129 Wee:ping fig Ficus benJamina 233 6 3 12 

130 Longan Euphona longan 234 7 6 20 

131 Longan Euphona longan 231 7 5 15+20+15 個nk branched at low level 

132 Long間 Euphona longan 231 7 5 41 trunk br間ched at low level 

133 Swamp mahogany Eucalyprus robusta 236 7 4 ,1 20+16 tru們Lk branched at low level 

:" 534 Long.間 Euphon'a longan 237 7 8 20+18+16 

" 531 Longan Euphoria longan 238 7 g 20+18 

;i 536 EI叩hant's 且r Macara阿rga tanarius 237 6 5 16 

ta Chin揖ebanyan 月間s mlcroc,!rpa 237 7 10 21+2$ trunk branchcd at low Icvel 

Mango Mangifera indica 239 4 2 10 

9 Jackfruit Artoca中叫 het.rophyllus 239 6 2 10+11 個咕 branched &t low level 

! 540 J&c'閥、Jft Artocarpus hettrophyllus 239 6 4 13+12+10 

I 541 China.beny M.lla azedarach 240 2.1 2.1 10 

H 142 R回:e-apple Sy可蕾lumjambos 241 2.1 2.1 10+10 

; 543 Ro甜.apple Sy。宮iumjambos 241 2.1 2.1 12+10 

, 144 R峙e-apple 句句官ill.mjambos 241 2.1 2.1 10+10 

;1545 China.bc別γ Mella azedarach 242 5 3 12+ 10 

:: 146 China.be何γ Mella azedarach 242 5 3 11+10 

ii 147 Pornelo Cih1ls grandls 243 4 1.l 12 

Jackfruit Artocarpvs heterophyJlus 244 6 2.1 12 

ROIC-apple 再句也giumjambos 244 5 3 11 

110 Ro開-a押1. 甸甸Jgill.m jambos 241 5 3.1 20 

Elephant's 目r Macaranga 1.σnanus 246 4.1 3.1 16+1 3+16 

,; 112 S曲 mango Cerbera manghas 247 4 5 20 

: 113 Acacia Acaciacon戶，a 248 4.1 3.1 11+11 

114 S曲 mango Cerbera manghas 249 4 3,1 12+12 

" 111 Rosc-applc Sy。官lumiambo:r 249 4 3.1 11 

(BYPASS 祖..8)<schcdule> Blnnie Con.uU.nls Umitcd 
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I
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T間@ c“M1OI1 Scl."，咧c 間甜。 Troe crown DBH Acti.曲

ID N缸抽 NQm_ ID H(dmS) 前 Diamctcr (Re1ain I FoUI Rcn回k

(m) (cm) Transpl阻t)

556 ROIO呵"，10 Syz}宮iumfambol 250 4 3.5 15 

557 R國...押10 句句句giumiambos 250 4 3.5 15 

• prot甜甜 byFor四ry Rogul甜onif訟lC land is un﹒l曲曲dG叫“祖ncnt Land 

SR∞ted in un-leased Govemment Land and is Protected by ForestIy Regulation 

Pho<o for 缸揖 195 and 479 werc冊tav叫ablc duetot目lutical f.ilure 
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APPENDIX E - CONSTRUCTION NOISE ASSESSMENT 

E1. Noise Assessment Criteria 

il 「

L
f
I
L

E 1.1 The noise assessment criteria used for assessing construction noise impact 缸e glven 
in Table E1.l. 

Table El.l 

Construction Noise Assessment Criteria 
可
l
t
l
l
.
-
t
l
s

、
B
I
l
l
A

T
L

恥
，

l

、

。700-1900 hrs on norma1 weekdays 75* dB(A), EPD's ProPECC PN2/93 

。700-2300 hrs on holidays; and 1900-2300 hrs 60/65/70**(1) 45/50/55*制2)

on all other days dB(A) dB(A) 

2300-0700 hrs of next day 45/50/55**(1) 30/35/40*制2)

dB(A) dB(A) 

* applics to dwcllings; rcducc to 70 dB(A) for schools and 65 dB(A) during school examination 
司
1
u

叫
1
J叫
門

1
J

pcriods. 
** to bc sclcctcd based on Arca Scnsitivity Rating. 

TM on Noisc 仕om Construction Work Other Than Pcrcussive Piling. 
TM on Noise from Construction Work in Dcsignated Arca. 

(1) 

(2) 

A1though a daytime construction noise criteria for hospital is not stated in PN 2/93, 
it is suggested that the noise impact arising from the construction of the project on 
Pok Oi Hospital should be kept to a minimum as far as practical. 

1
)
J
1
l
l
叫

E1.2 At present evening and night time works (1900-0700) are not expected. However, 
should works within these hours be required, a Construction Noise Permit (CNP) 
must be obtained from the relevant Noise Control Authority before works are 
allowed to take place. Piling works are subject to licensing under the Noise Control 
Ordinance. 

E2. Construction Noise Assessment Methodology 

E2.1 The calculation of the noise levels at the RNSR due to construction activities is 
based on the methodology stipulated in the TM. 

E2.2 Based on the TM, the Notional Noise Source (NNS) positions have been located 
at the mid points between the geometric centre of the site and the site boundary 
along the line between the facade of the RNSR and the site's geometric centre. 

June 1998 {report(y[，明434.叩el APE-l BINNIE 
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E2.3 If the construction site is linear in shape (that is, long, thin and substantially 
uniform in width, but not necess訂y straight) with a length to width ratio exceeding 
5:1 , only the dominant portion of the site shal1 be considered for the purpose of 
determining the notional source position. 

E2.4 However, if the NNSs are located at more than 50 metres away 企om the site 
boundary, the NNSs are positioned at a point 50 metres away from the site 
boundary rather than the midpoints 

E2.5 All the equipment in the equipment list ap訂t from the dump truck traffic on the 
haul road have been assumed to be placed at the NNSs. The haul road traffic noise 
levels have been assessed separately, and added to the predicted noise levels to give 
the total predicted noise levels at each RNSR. 

E3. Haul Road Traffic Calculation 

E3.1 The estimated amount ofmaterials to be moved along haul roads within the site and 
the number of vehicle movements per hour during transporting of fill is tabulated 
below in Table E 1.2 

Table E1.2 
Haul Road Traffic Volume 

Estimated Volume of Materials 
(mJ

) 

500,000 

No. of Vehicle Round Trips per Hour 
(vehlhr) 

22 

Construction Period 
(months) 

30 

E3.2 The likely location of the haul road is shown in Figure 8. 1. 

E3.3 The caIculations assume that the works proceed for 8 hours per day and 24 days 
per month. Each dump truck was taken to have a capacity of 8 m3 and travelling 
at a speed of 15 kmIhr. 

E3 .4 It has been assumed that a dump truck travelling along a fixed route (and is not 
dumping) has a SWL of 113 dB. This figure was derived by logarithmically 
averaging the SWL of 35 ton dump trucks in Table 12 of BS5228. 

June 1998 {reporl V!lb[44J4.npej BINNIE APE-2 
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E3.5 The calculation ofhaul road traffic was based on the method given in BS5228. The 
general expression for predicting the LA"l alongside a haul road used by mobile 
sources IS: 

LA呵 (dB(A)) = L WA - 33 + 10 IOg10Q - 10 log /O V . 101og1rfl 

where: 
LWA is the sound power level of the plant; 
Q is the number of vehic1es per hour; 
V is the average vehicle speed in kilometres per hour (assume 15 kmlhr); 
d is the distance of receiving position from the centre of haul road in metres. 

E3.6 The noise levels generated by the haul road traffic at RNSRS are tabulated below 
in Table E 1.3 

Table E1.3 
Haul Road Traffic Noise Calculation 

rl 

RNSR No. of Vehicle per Hour Distance (m) L^" (dB(A)) 

22 30 69.9 

2 22 30 69.9 

3 22 36 69.1 

4 22 45 68.1 

5 22 5 77.7 

6 22 100 64.7 

7 22 40 68.6 

8 22 110 64.2 

9 22 106 64.4 

10 22 65 66.5 

1\ 22 195 61.8 

川1
1…
門

1
)
J

Notes: 
(1 ) 
(2) 

(3) 

Assumc travelling spced of 15 kmlhr 
Assume dump truck SWL of 113 dB. 
3 dB(A) facade coπection is included in the LAeq. 
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E4. Construction N oise Calculation 

t
t
F
I
1
a
f
l
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t

』

1
1
1
1
1

，

一
、

F

叫 The constructio…se level calculations 枷W叫roc咖叫“c削 in the ~I 
TMs. 

Summatiolt of Noise Levels 

E4.2 Summation of noise levels has been calculated based on the fo l1owing formula: 

Total SWL (dB(A)) = 10 /ogJO 1: Ni J(fSWlVIO, 

where: 
SWL is the sound power level; 
SWLi is the SWL of a particul訂 type of powered mechanical equipment (PME); 
Ni is the number of that type of PME. 

Distaltce Atteltllatiolt 

E4.3 The predicted noise level at the NSR due to distance attenuation has been calculated 
的 fol1ows:

for general constnlctioll noise: 

PNL at the NSR (dB(A)) = Tota/ SWL - 20 /ogJO D . 8 

where: 
PNL is the predicted noise level; 
D is the distance between the NSR and the noise source in metres. 

Correction for Acoustic R胡'ectiolt

E4.4 A positive correction of 3 dB(A) is added to the PNL for acoustic reflections from 
the facade of the NSRs if it is a building. 

Barrier Correctioll 

E4.5 During the construction phase, there are no natural or man-made barriers between 
the noise sources imd receivers hence no barrier correction was considered. 

E4.6 Details of the construction noise assessment are tabulated below in Tables E 1.4 -
E1.9. 
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APPENDIX F 

DETAILS OF AIR QUALITY ASSESSMENT 
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APPENDIX Fl - BACKGROUND A1R QUALITY MONITORlNG 

Introduction 

F 1.1 This Appendix presents the monthly averages of the various required pollutants 
obtained at EPD's Yuen Long monitoring station. The monthly averages are used 
as the annual averages 

F 1.2 Concentrations of sulphur dioxide (SO、)， nitrogen oxides (including nitric oxide 
(NO), nitrogen dioxide (N02)), and total and respirable suspended particulate (TSP 
and RSP respectively) were monitored at rooftop level of the Yuen Long Police 
Station at Yuen Long Town Centre 

Yuen Long Monitoring Station 

Monthly Average (unit:μg/m3) 

TSP RSP SO白， NO、

May-95 68 42 •• 15 

Jun-95 62 30 •• 13 

Jul-95 43 12 •• 19 

Aug-95 54 31 16 29 

Sep-95 95 55 1\ 38 

Oct-95 93 50 8 33 

Nov-95 214 125 10 39 

Dec-95 200 116 26 72 

Jan-96 192 101 28 72 

Feb-96 96 54 17 53 

Mar-96 1\0 79 16 53 

Apr-96 85 52 12 42 

Arithmetic 109 62 16 38 
Mean 

•• Data not yct available. 
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APPENDIX F2 - THE DETAILED CALCULATIONS OF EMISSION RATES FOR 
EACH DUST SOURCE 

Loading and Unloading 

F2.1 The dust sources associated with the loading and unloading at the excavation sites 
have been considered as area sources. The quantity of particulate emissions 
generated by a batch drop or continuous drop operati凹， per ton of material 
transferred, may be estimated with an emission factor rating of C using the 
following empirical expression (USEPA 1995; p. \3 .2 .4-4): 

( _~ )1.3 

2.2 
E-k(O.OO16)~于一-(kg{Mg)…(F2.1)

(TV 

where: 
E = 

k = 

U = 

M = 

emission factor 
particle size multiplier (dimensionless) 
mean wind speed, m1s, (mph) 
material moisture content (%) 

F2.2 Equation (F2.1) can be rewritten as following: 

E' = QoU叫......... (F2.2) 

where Qo is the "unadjusted" emission factor which does not consider the change 
of hourly wind speed and direction, U' is hour1y wind speed and w is the wind 
dependent factor. E is the mean value of E's. It is noted that equation (F2.2) is 
a general equation for all emission factors. In equation F2.1, the power ofU is 1.3, 
i.e. w is 1.3. 

F2.3 Using equation (F2.1) and (F2.2), the emission factors for TSP and RSP can be 
estimated by the required data listed in Table F2. 1. 
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Table 2.1 
Physical Data for Evaluating the Impact of Loading and Unloading 

Parameters of Equation (1) TSP RSP 

Partic1e Size Multiplier (k) 0.74 (USEPA 1995: 0.35 (USEPA 1995: page 
page 13.2.4-4) 13.2.4-4) 

Material Moisture Content (M) 15% (USEPA 1995 15% (USEPA 1995: page 
page 13.2.4-4) 13.2.4-4) 

F2 .4 By the use of equation (F2.1), the "unadjusted" emission factor for TSP becomes: 

1.3 

(~一)
2.2 

Qn -0.74(0.0016)一一一一(kgfMg)…﹒(F2.3)
', 15 ,,. 
(τ)' 。

= 2.53E-05 kg/T 

F2.5 The "unadjusted" emission factor for RSP becomes: 

1.3 
(-=一)

2.2 
Qn-0.35 (0.∞16)-一一一(kgfMg)....(F2.4)

. , 15 ,,. 
(τ) 1.' 

= 1.20E-05 kg/T 

The wind dependent factor, w, in this case, is 1.3. 

F2.6 Assuming a density of 1.987 x 103 kg/m3 個d 9 hour working day, 24 days a month 
and for 720 days total, the material to be shifted per hour is 172 T!hr, i.e. , 

50∞∞m3xl.987x103kgfm 3 

-172482.6(kgf hr) …(F2.5) 
720x8hr 
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F2.7 The una哇justed emission rate for TSP is 0.012 g/sec, 

2.53xlO -5 kgfTx172ηhr 
圖0.012(gfsec)....(F2.6)

3.6 

1
.
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『
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l
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f
-
-
a

可
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目
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l
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f
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I
J

f
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平
戶
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「
』

where 3.6 is the conversion factor for the change ofk叭官 to g/sec. The una句usted

emissio叫

1.20xlO -5 kgfTxlηηhr "。捌幻包/叫(但 7) J 
3.6 

F2.8 An area of 268,600 m2 has been used as the loading area for YLBF. Consequently, 
the unadjusted emission rate per unit area can be calculated from equation (F2.6) 
and (F2.7) and then substituted into equation (F2.2). The emission rates become: 

2md // ss d6 99 AUAU XX -
4
A

司
、d

戶
、.
d
嚕
E
A

A

斗
勻
，
缸

一
一
一
-

PBA conTR 

Unpaved roads and haul routes 

T
J

「l
J
r
1
:
J

可l
J

F2.9 The top soil and otl即日11 materials at the excavation site will be transported by '1 
dump trucks that will cause dust emission when they travel over unpaved roads and c ~ 

haul routes. The emission factor to be used is 企om AP-42 (USEPA 1995; equation 門

1, p 13.2.2-1) with emission factor rating A: 

where 
E = 
k 
s = 
s 
w 
w 
p = 
VKT = 

E-k( 1.7)(主)(主)C~巨)。呵呵。.5(~笠:P)(kg/vK1)..(F2.8)
12" 48 "2.7' . 4' . 365 

emission factor 
particle size multiplier (dimensionless) 
silt content of road surface material (%) 
mean vehicle speed, km/hr 
mean vehicle weight, Mg(ton) 
mean number of wheels 
number of days with at least 0 ,254 mm of precipitation per year. 
vehicle kilometre travelled 

F2.10 The data for estimating the emission rates of unpaved road and haul routes due to 
site fo口natlOn 訂e summarized in Table F2.2 

APF-4 BINNIE June 1998 {rcportlylbf4434.apß 
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Table F2.2 
Physical Data for Evaluating the Impact of 

Unpaved Roads and Haul Roads 

Parameters TSP RSP 

Particle 刮目 Multiplier (k) 0.8 。 36

Maximum Silt Content of 6%* 6%* 
Road Surface Material(s) 

Mean Vehicle Speed (S) 15 15 
km!hr 

Mean Vehicle Weight (W) 35 35 
tonnes 

Mean Number of Wheels (w) 10 10 
(Nissan Motor Co. and 
Caterpiller Inc. USA) 

Number of Rainy Days per 100 days 100 days 
Year (Royal Observatory) 

* ßased on Tin Shui Wai Land Formation Material Testing Data 

F2.11 The 10cations of the haul roads have been based on the engineering study. For 
example, in YLBF, there is a surplus volume of about 500,000 m3

• 

1
I
E
I
I
J

、
t
f
B
I
'

FLrli 

F2.12 The calculation of the emission rates due to haul road are described below. The 
calculations assumed the works to proceed 9 hours per day and 24 days per month. 
The dump truck was taken to have a capacity of 8 m3 with a travelling speed of 15 
kmlhr. The distance that the dump trucks travel on haul road in YLBF coincide 
with the length of the haul road: roughly 3.8 km for a single trip. The round trip 
distances have been simulated by modelling as the line sources twice in the FDM 
ruri. The dust source due to dump truck traffic on haul roads is identified as a line 
source. 

F2.13 VKT can be expressed as total vehicle movement per hour. Construction vehicle 
movement per hour has been calculated by dividing the total material to be moved 
by 8.0 m3 dump truck. This is the average load carried by the dump trucks planned 
for the site. The number of vehicle roundtrips per hr is roughly 10 veh/hr. 

June 1998 {report~'lbf4434.apn APF.5 BINNIE 
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F2.14 The wind dependent factor, in this case, is zero. So the emission factor becomes: 

6" 15" 35 , 0.7, 10 ,0.5 , 365-100 E-0.8( 1.7)(一)(一)(一)U. ，(一)U.，(一一一)(kg/VKη..(F2.9)
12"48"2.7" '4" , 365 

Î.e. E = 1.47 kglVKT 

F2.l5 With 10 Veh/hr and 地VKT in terms of g加兔， using a conversion factor of 

(旦旦旦但些豆豆)
3.6xlOOO 

the emission rate for TSP on YLBF becomes: 

1.47 
(-:一一一一)x22-0.00896g/m/s....(F2.10)

3.6xlOOO 

For RSP, the emission rate is 4.03 x 10.3 glmJs. The detailed emission rates for all 
haul roads are listed at Appendix B3 for easy reference. 

Stockpilel Aggregate Storage 

F2.16 For emissions from wind erosion of active storage piles, the emission rate for TSP 
is from AP-42 (USEPA 1985, equation 3, p 2.3-5) with rating C for sand and 
gravel material: 

E- 1.9(土)(!_)(:i笠~P )(kg/day/ hectare)...(F2.13) 
1.5' . 15" 235 

where: 

E 
s = 

f = 

P 

emlsslon rate 
silt content of aggregate (%) 
percent of time that wind speed exceeds 5.4 mJs at mean pile height 
number of days with at least 0.254 mm of precipitation per ye訂.

June 1998 {rcport\y/.明434.ap/J BINNIE APF-6 
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F2.17 The parameter f requires some modification. Royal Observatory (RO) measures the 
wind speed at a height of 10 metres above ground level. In case of heights less 
than 10 metres, a log wind profile (Roland 1988) can be used to estimate the wind 
speed at the top of the pile: pile height (Appendix F2 .1). The ratio between the 
wind speed at 10 metres and that at pile height is the conversion factor that 
converts the percentage provided by RO to the percentage at pile height. F or 
ex缸nple， with a pile height of 5 m, the conversion factor is 83%. Given that the 
RO percentage is 11.44% when wind speed exceeds 5.4 mJs at mean pile hèight, 
the percentage at pile height is thus 11.44% x 0.83 = 7.0%. 

F2.18 With this 7.0% percentage and a 6.0% silt content for the stockpile material, and 
based on Table 11.2.3-1 in AP-42 (mean value for stone processing), the emission 
rate is 3.99 kg/day/hectare, 

6 " 7 ,, 365-100 
E- 1.9(一一)(一)(一一一一) - 3.99(kgfdayfhectare )...(F2.14) 

1.5' '15' ' 235 

Given 1 hectare = 10. m2, the emission rate is for TSP = 4.63 x 10, 6 g/s/m2 

F2.19 Since there is no specified emission rate for RSP given in AP-42, 50% TSP is 
assumed as the emission for RSP. Thus, the emission rate is for RSP = 2.31 x 
10.6 呂Is/m2 •

Top Soil removal 

F2.20 The emission factor for top soil removal is 0.02 kgIMg (USEPA 1985, Table 11.24-
4). For example, the surface area of YLFB is about 268,600 m2

• Assuming the 
depth of top soil to be 0.2 m, the volume of top soil is 53,720 m3

• Assuming the 
relative density of top so i1 is 1.987 x 103 kg/m3, then the mass of the soil removed 
is given by 

53720x1987 
Mass(η﹒(一一一一一一)-10674 1.6的...(F2.15)

1α沁

June 1998 {reportlylbf4434.apß APF-7 BINNIE 
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F2.21 The total volume of materials handled in YLBF is roughly 500,000 m3 while there 
is only 53,720 m3 top soil materia1. As the time required for the initial site 
formation works w i11 be expected to last for 30 months. Thus, the time required 
is 720 days. So the rate of removal is 

106741.1 
(一一一一)-18.5(酬。...(F2.16)

720X8 

F2.22 The TSP emission rate is 0.02 kglT X 18.5 TIhr = 0.37 kglhr (8g1s). 

F2.23 The emission rates per unit area at site are: 

TSP : 3.83 x 10.7 g/s/m2 

RSP : 1.92 x 10.7 g/s/m2 

Wind erosion of the whole exposed area 

F2.24 The TSP emission factor of wind erosion of exposed areas (USEPA 1985, Table 
24-4) is 0.85 Mglhectare/抖. Given 1 hectare = 104 m2, the emission rate for TSP 
becomes 

0 85 x 100o _ '" L"1'lT:' ;' _.1 1__1 = 2.69E - 6 g/s/m' .... (F2.17) 
](1 x 365 x 24 x3.6 

F2.25 Since the emission rate of RSP is not available in AP-42, 50% of TSP is assumed 
to be the emission rate of RSP. Thus the emission rate of wind erosion of the 
whole exposed area is 

for TSP = 2.70 x 10.6 gls/m2 

for RSP = 1.35 x 10.6 gls/m2 

June 1998 {reportlylbf4434.apfl APF-8 BJNNIE 
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Appendix F2.1: Log Wind Profile 
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F2.1.1 To estimate the mean wind speed as a function of height z, we use a logarithmic 
relationship (log wind profile) 的 following:

TT* 
u= 千L- In ~ ......... (F2.1. 刀

K Zo 

where 

U*= friction velocity, 
k = von Kannan constant, 0.4 (dimensionless), 
Zo= roughness length (l 0 cm). 

F2. 1.2 The friction velocity can be recalculated from equation (F2. 1.l) by substituting U 
= 5.4 m1s, z = 10m in equation (F2. 1.l). The friction velocity is thus 0.46 m1s. 

F2. 1.3 For example, if the pile height is 5 met悶， then the mean velocity is thus 4 .49 m1s. 
Hence, the conversion factor is (4.49/5 .4) x 100% = 83%. This conversion factor 
will be used to convert the percentage provided by Royal Observatory to the value 
(1) used in pile height. 
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APPENDlX F3 - EMISSION RATES FOR DUST SOURCES 

Yuen Long Bypass Floodway (Site Formation) 

Loading & Unloading 

TSP RSP 

Particle size multiplier, k 。 74 。 35

Mean wind speed (m1s) , U 

Material moisture content (%), M 15 15 

Unadjusted emission rate (kg/T), Qo 2.53E-05 1.20E-05 

Volumen of material (m') 500000 500000 

Density of material (kg/m') 1987 1987 

Days of work 720 720 

Working hours 8 8 

Unadjusted emission rate (g/s) 0.0012 。.00057

Surface area (m') 268600 268600 

Unadjusted emission rate (g1s/m') 4.5IE-09 2.13E-09 

Unpaved Road and Haul Routes (2 way) 

TSP RSP 

Particle size multiplier、 k 。.8 0.36 

Silt content of road surface material (%), 5 6 6 

Mean vehicle speed (kmlhr), S 15 15 

Mean vehicle weight (T), W 35 35 

Mean number of wheels, w 10 10 

Number of days with at least 0.254 mm rainfall per year, p 100 100 

Number of vehicle roundtrips per hr 22 22 

E (kgNKT) 1.46613832 0.65976224 

E (g1s/m) 8.96E-03 4.03E-03 I 

June 1998 {rcportlylbf4434.npß BINNIE APF-l0 

-lll 

-Ball--J 
F

、

t

1J1lJ1J 

1
」

1
J
l
!



Agreement No. CE 79196 
Yuen Long Bypass Floodway Feasibility Stu砂

0I36ÆIA汀，必sue2

Final EIA Study Report 
1j11Jrlj1J 

Stock Piling 

可
1
J
J
一
吋
l
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門
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Silt content of aggregate (%), 5 6 

% of time with wind speed > 5.4 m1s at mean pile height 7 

Number of days with at least 0.254 mm rainfaIl per year, p 100 

E (kg/day/hectare) 3.99943262 

E (g/s/m') for TSP 4.63E-06 

E (gls/m') for RSP 2.3IE-06 

Top Soil Removal 

lili--lJ1lJ1IlI-1tj 
:
:
:
一
:

、
'
，

Depth of top soil (m) 0.2 

surface area (m') 268600 

Density of material (kg/mJ
) 1987 

Mass of material (1') 106741.64 

Days ofwork 720 

Workiilg hours 8 

Rate of removal (T/hr) 18.5 

E (g/s) for TSP 0.10 

E (g/s) for RSP 0.05147649 

E (g/s/m') for TSP 3.83E-07 

E (gls/m') for RSP I.92E-07 

1
l
J
1
J
j
J
1
J
1

」

Wind Erosion 

E (g/s/m') for TSP 

E (g/s/m') for RSP 

2.70E-06 

1.35E-06 

JUlle 1998 {rcporl'91l，阱434.npfl APF-ll BINNIE 
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