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1. INTRODUCTlON 

1.1 The Yuen Long Bypass Floodway (YLBF or “ the Floodway") was planned to 
relieve the f100ding which regularly occurs in the Yuen Long area during severe 
stonns. The Floodway runs along the southem side of the Yuen Long Highway, 
beneath Cast1e Peak Road and Route 3 before joining the tidal portion of the Kam 
Tin Main Drainage Channel. 

1.2 An EIA (BBV, 1998) was carried out on the optimized Floodway alignment 也at
followed a tight curve east after the Floodway passed beneath Route 3. This 
routing minimized potential ecological impact on the fishponds in the area, thereby 
reducing the area of land required for compensation of lost habitat 

1.3 The ecological mitigation proposed in the EIA included areas of marshcrete to be 
inco中orated into the channel design, thus extending the channel boundary to 
include two fishponds south of Route 3 and a stretch of fishponds between the 
channel and Route 3 to the north of the road. This ecological mitigation was 
shown to minimize residual impacts 企om the Floodway construction and 
operation, by providing sufficient 訂閱 and quality of habitat within the vicinity of 
the channel. The EIA was endorsed by ACE on 28 September 1998 and approved 
by EPD on 17 October 1998. 

1.4 However, the resumption of land for the proposed mitigation works involves the 
compulsory purchase of private lands which shall be the last resort to provide land 
for public project based on the principle of minimum land resumption. TDD 
decided to review the proposed mitigation measures for the Floodway to avoiding 
the costs and lengthy legal process associated with the compulso月r purchase 0 f 
private lands. The shifting of the ecological mitigation measures of the original 
scheme 丘。m private lots to near-by govemment lots that 企inge the Floodway is 
considered. 

1.5 The Study Area is shown on Figure 1.1. This Study aims to review the ecological 
mitigation measures proposed in the EIA, to recommend a new package of 
mitigation measures which will not require the resumption of private land other 
than that needed for the construction of the drainage channel, and to deterrnine the 
extent of the changes required to achieve the following objectives: 

(i) Ensure a Floodway arrangement that achieves the necessary f100d control 
measures for Yuen Long 訂閱.

(ii) Review and identify the optimum alignment of the Floodway, taking into 
account the ecological impacts as well as hydraulic considerations. 

(iii) Develop a mitigation strategy for ecological impacts that minimizes 
residual impacts resulting from the construction and operation of the 
floodway and will not require resumption of private land. 

(iv) Exhaust all possible on-site mitigation options before off-site mitigation is 
considered 

( 
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Agreement No. CE 79/96-03 
Yuen Long Bypass Floodway Feasibility Stuψ 
Re耐呵呵ment of Ecological Mitigation 

013。當'lAIl//ssue 2 

Final Report 

[ 
(v) Where possible, keep mitigation areas contiguous with existing scheme. r 

(vi) Take full account of mitigation measures for other projects in the area 
(vii) Ensure other potential environmental impacts resulting 企om altemative 

Floodway routes and associated ecologi叫 m蝴ion measures are r 
minimized 

1.6 Following a description ofthe original ecological mitigation design proposed in the 
EIA and the requirements for compensating loss of 訂閱 and function, a review of 
the philosophy behind the location of the box culvert below Route 3 and the route 
of the channel will be presented. The potential for alteration of 也e a1ignment 
within given hydraulic constraints wi11 be reviewed to determine if altemative 
routes with less ecological impact are available. The resulting ecological envelope 
for the ecological surveys is defined as a result of the potential altemative 
alignments for study. 

1.7 A description of the environmental conditions of the existing study 訂閱 wi11

inc\ude details ofprojects in the 的a， the associated mitigation measures and land 
ownership status. This w i11 be supplemented by current ecological survey data that 
has been carried out in the last few weeks. The ecological value of all areas within 
the defined ecological envelope wil\ be evaluated so that the value of habitat lost 
can be defined and an appropriate 訂閱 and design of compensation area identified. 

1.8 A conceptual design for the ecological mitigation 訂閱 wil\ be developed, 
describing construction and operation requirements, management responsibilities 
and overall residual impacts of the project. Residual impacts on the existing 
habitat will also be reviewed to demonstrate that there has been no overall change 
in the degree of environmental impacts compared with the original scheme 
presented in the EIA 

Proposed Mitigatioll Areas Requiri，時 Reassessment

1.9 This reassessment applies only to the 3.0 ha of ecological mitigation measures 
(shown in Figure 1. 1) located to the north ofCastle Peak Road. That is: 

the “marshcrete" mitigation area between ch 2 +800 and ch 2 +950 (i.e. 
south ofthe box culvert); and, 

ii) the “marshcrete" mitigation area between ch 3 +050 and ch 3 +500 (i.e. 
north ofthe box culvert). 

1.10 If the marshcrete areas cannot be incorporated into the design of the Floodway, 
other wetland areas have to be found in the vicinity of the Project which 
adequately reprovide the habitat and feeding ground lost under the original 
unmitigated Project. All other mitigation original1y planned i.e. grasscrete lining 
and landscaping (atop the revetments), w i11 prevail unchanged. 

JUlle 2000 [glreporl~ ，lbJ百3J9j 2 BBVHKL 
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2. BACKGROUND TO STUDY/REVIEW OF ORIGINAL EIA ECOLOGICAL 
MITIGATION 

2.1 

2.2 

2.2.1 

2.2.2 

The major ecological impacts resulting 企om the implementation of the Floodway 
involved destruction of fishponds to the south and north of Route 3. The concept 
for ecological mitigation presented in the EIA was based on replacing the impacted 
habitat north ofRoute 3 (which comprised largely abandoned fishponds and ponds 
held inactive by virtue of an “easement" for Route 3 construction), with a more 
ecologically diverse, and therefore more valuable habitat, c10se to the area of 
habitat loss. The area of the proposed, more valuable compensatory habitat, could 
therefore be smaller than the area original1y impacted. 

Mitigation Measures Prescribed in the EIA (1998) 

The main features of the compensation areas are described in the fo l1owing (paras. 
2.2.1 to 2.2.22) abbreviated extract from (p紅的.5 .5 .6 to 5.6.4) ofthe EIA Report. 
(BBV, 1998) 

Extracted T.缸Z

Close liaison between the engineers and the environmental team at an early stage, 
resulted in the YLBF alignment n。他 of Route 3 (to its confluence with the K. T 
MDC) being pulled in closer to the new highway (shown in Figure 2.1). This has tvvo 
benefits 

(a) fragmentation ofthe active fishponds n。他 ofthe floodway is avoided; and 
(b) the works are moved further away 企omthe戶ng shui knoll biodiversity locus 

and further into the most disturbed zone near Route 3. 

On a habitat-by-habitat level it w臼 proposed that the construction methods should as 
closely as possible reproduce the materials and environment 仕lat previously existed. 
As fi缸 as is practicable, it was a high priority to avoid creating a sterile concrete 
trapezoidal channel which would serve on1y to reinforce the 企agmentary b訂rier

unavoidably formed by the Yuen Long Highway and Route 3. 

3 BBVHKL JUlle 2000 [g\reportlylbf6329j 
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Minimisation 

2.2.3 The alignment utilised 血e ponds used as fill storage 臨街(如d other disturbed ponds) 
for the Route 3 project. The works therefore, were confined to 個 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 t。
也e adjacent reinstated fishponds in 址le fu個re)，也e YLBF Project by design utilised 
an ecologically blighted 訂'ea.

2.2.4 S回ightforw紅d reinstatement of也e fishponds 叫自扭曲is blighted 缸'ea would have 
resulted in a loss ofhabitat value over that p時-existing the Route 3 project. 

2.2.5 The preliminary tree s叮叮y， showed 也at up to 400 甘ees would be lost as a result of 
也is Project. The landscaping proposals included restoratìon of 也e 甘ee nurnbers by 
replanting 前op bo也 revetments ofthe whole Project alignment and wi吐1扭曲es甘ip of 
land between the road/footpath edges and the site limit. By using selected tree species 
the intention was to enhance the ecological value ofthe Project environs. 

Compensation 

2.2.6 Habitat creation in the form of planti聰明也 grasscrete was considered to provide a 
post-project net engineeringlecological benefit. Monocultured planting along the 
whole alignment will be avoided. 

2.2.7 The aim ofthe following mitigation was to: 

(a) provide a "softer" engineering solution; 
(b) which leads to a more naturallandscape; 
(c) which, in tum, provides a riparian habitat that becomes more naturalistic 部 it

matures. 

Mitigatio/l Measures 

Grasscrete 

2.2.8 The preferred channel lining mediurn was grasscrete, which could be installed on 
both the sid巴s and the charmel base for most of the alignment. Grasscrete has severa1 
benefits: it allows p巴rcolatìon of rainfall through to the groundwater; it enables 
growth of a variety of grasse忘記dges and reeds through the open spaces; which, in 
tum provides a habitat for invertebrates (insects) and higher fauna such as birds 
(Traditionally, grasscrete has used a standard commercial hydroseeding mix intended 
to secure soil rather than benefit wildlife). 

JUlle 2000 [glreporllylbf6329] 4 BBVHKL 
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2.2.9 Table 2.1 summariz臼 a list of grasses and sedges to be used for 也e Floodway which 
have a variety of benefits including rhizomous root systems (which helps to prevent 
erosion), shade tolerance, affinity for damp conditions and sa\ine tolerance (which 
may be useful at the downstream end of 血.e YLBF). The use of grasscrete in the 
YLBF was adopted from chainage 1.34 km to 3.545 km. At this Preliminary Design 
Stage the incorporation of trees along the revetrnents was restricted to 也e confining 
embankment crown due to common concems. 

JUlle 2000 [glreport~，'bf6329J 5 BBVHKL 
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Table 2.1 
Preferred habitat and possible benefits of selected grasses and sedges 

Plant species Habitat and benefits 

Gramineae Grasses 
A伊uda mutica Woodland 吋ge perennial; good fodder 
Eremoclzloa ciliaris Sandyrocky 缸e晶; good fodder 
Ischaemum rogosul1I (Salisb.) var. segetum Damppl扭曲 inciuding stream banks; 阱。dfi吋d叮

Saccharum 中。"的lIeum Vigorous coloniser ofbare ground; extensive root sys阻m

Arundinella setosa Woodland edge p叮ennia1

Cyrlococcum pa但ns Woodland edge; good fodder 
Digitaria longijlora Open land; good fodder 
Digitaria radicosa Opon fields and shady pla回s; 肘。d fodder 
Echinochloa cnls-galli Swampy ground; good fodder 
正砂mena帥ne ompl，軒'lcau的 Marshy ground and ponds; useful fodder 
Isachne globosa Woodland and damp ground 
Oplismellus compositus Shady areas under trees; excellent fodder 
Ottochloa malabarica Woodl叩d吋ge perenni剖;good 品dder

Panicum repens 即lizomous perennial; good fodder 
PaspalulII conjugalulJJ Creeping grass with long stolons 
Paspa/um disticlmt1l Wet places, long creeping 5tolon5, extensive rhizomes; 

good fodder 
P回palw叫'ongifolilll1l Marshy and dry ground 
Sacciolepis indica Drained land; good fodder 
Setaria ilalica Used 晶晶。d for caged birds 
Leersia hιxalldra Perennial of damp groundlstanding water 
Eragrostis atroν'lrens Openp阻tures; much sought after by birds 
Leptochloa cI，ùzel的的 Paddy fields; good fodder 
Zo戶ia matrella Sand near the sea, well developed rhizomes 
Cynodoll dactyloll Perennial fonning dense sward, used to bind soil 
Phragmites comlllllllÎS Marshy ground; habitat for marsh birds 
Phragl叫tes karka Marshy ground; habitat for marsh birds 
Phyllostachys lIidu/aria Aggressive rhizome system; planted to stabilise slop臼
Cyperaceae E坐監2
Carex cruciala Woodland edge perenn凶， stout rhizome 
Cyperus dijJormis Annual found in paddy fiel也 or watersides 
Cyperus malaccensis Lam. var.brevifolillm Perennial at riversides and damp swampy soils, long 

woody rhizome 
Cyperus polystachyos Perennial of sea.shores or sandy soils 
。'perus radiatus (C imbricatus Relz) Perennial of paddy fields or damp are晶
。'Pe叫 rOllmdus Perennialofhillsides 凹d near water, creeping rhizomes 

Eleocharis acicularis Paddy fields, ponds and wet soil 
Fuirena umbellata Woods, and dannp and swampy ground 
Kyllillga lIIollocepha{a Perennial of grassland, wel1 developed rhizome 
Scirpus ereclus Swampy land or near paddy fields 

Source: Griffiths, D.A. (1983) Grosses & Sedges ofHong Kong. Urban Council. Hong Kong 
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2.2.10 In two areas (the fishpond south of the Route 3 box cu1v剖， and the fishponds no抽
。fRoute 3 - see Figures 2.2個d 2.3) it was proposed 伽t "marshcrete" (inundated or 
irrigated grasscrete) be used to provide an off-1ine wet1and 訂閱.

2.2 日 The marshcrete was to be watered main1y by re旭ircu1ation of a proportion of the 
pumped flows 企om the 10w flow pumping station, and a1so 宜。m 10ca1 run-off. 前lese

nu仕íent四rich 10w flows wi11 be used to ferti1ize 也e aquatic marsh p1ants in the 
wet1and areas. 
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2.2.12 A range of 壺的hwater p1ants (inc1uding grasses, reeds, sedges and some sma11 herbs) 
紅e widespread in the SAR which are: native species; pollu世on and sa1ine to1erant; 
spread via rhizomes (and hence can be 出mmed without any de出ment to 血e p1ant); 
non-invasive; usually fair1y short; and can assist in the c1ean up of enriched waters. 
The off-1ine marshcrete areas were not p缸t of hydrau1ic conveyance of flood flows 
and thus even abundant grow也 wi11 not obstruct the flow. It was therefore envísaged 
that the marshcrete 訂eas wi11 require minimum maintenance and shou1d be a110wed 
to mature. 

2.2.13 Species chosen to protect the marshcrete areas wou1d have to be ab1e to withstand 
submergence to different degrees depending on their position with respect to 也e
water 1eve1'. The seasonally flooded off-1ine areas cou1d have been protected with 
fast growing reeds, sedges and grass to add to 也e s甘ength of the bank through 
reinforcement ofthe soi1 by the roots. A range of suitab1e p1ants is given in Tab1e 2.2. 
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, Morgan, R.P.C. & Rickson, R.J. ( 1995) Water Erosion Control. In: Morgan, R.P.C. & Rickson , R.J. (eds.) 
Slope Slabilizalioll alld Erosioll Cmzlro/: A Bioengineering Approach E&FN Spon, London 
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Table 2.2 

Aquatic Flora Beneficial to Fauna 

Plant Species Ecological and other Benefits 

Acorus gramineus *# Rhizomous, so binds substrate; eaten by herbivores 
Alocasia odora ***# Tuberous root stock - thrives next to eutrophic stre缸ns

Alopecurus aequalis **# Soil binder, confers s旭bility on wet muddy ground 
Bacopa monniera *# Survives prolonged inundation; eaten by ducks 
Callitriche stagnalis * *# Waterbir也 feedons阻015; enriches oxygen to water 
Car，缸平'P. *# Rh坦omo田; marsh birds eat nut\ets 
Chara spp. + Fish spawning ground; eaten by water bird國
Coloc悶悶由culenta *# Rhizomous 
Cyperus神. *# Rhizomous; food for aquatic birds 
Eleocharis spp. *# Rhizomous; food for aquatic birds 
Equisetum debile *# Food for birds 叩d herbivor01扭扭扭祖Is

Eriocaulon 中P﹒*# Leaves eaten by ducks 
Fimbristylis spp. # Nutlets eaten by water birds 
Fuirena umbellata # Nu心a叫ybir也|
Juncus spp. # Rhizomous; seeds eaten by bir缸， shoo包 by herbivores, 

submerged par旭 shelter fish spawning 
Leersia h目。ndra # Ducks eat young succulent p缸祖
Nω叫阿ium officinale # Food for ducks and small aquatic anirnals 
Nelumbo nucifera *# Rhizomous; shelters 由nphibians and fish 
Nymphaea spp 吋 Rhizomous 
Panicum repens # 
Papsalum distichum # 
Phragmites communis # Feeding ground for marsh birds 
Polygonum hydropiper # Food for aquatic birds and herbivores 
Ranuncu/us scleratus # *' . ** Food for aquatic birds and herbivores; also feeding 

ground for f1Sh 
Rhynchospora spp. # Nutlets eaten by birds 
Rumex maritimus # Nutlets eaten by wild fowl 
Sagittaria sagittifolia # Rhizomous; eaten by herbivores 
Salvinia natans '" Eaten by ducks 
Scirpus erectus #* Rh泣。maus; nes也19 for bir也; food for herbivores 
Vallisneria spiralis # Food and shelter for fish and aquatic anirnals 

*** 
** 

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

* 
+ 
# 
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2.2.14 In the wetland area between the outer reve恤ent of the YLBF meander and Route 3 
embankment (Figures 2.2 and 2.3), the swathe closest to Route 3 would have been 
pl飢ted wi也 riparian trees tolerant of seasona1 flooding. This would provide both a 
noise and visual buffer between the engineered wetland and the highway 

Tree Planting 

2.2.1 5 A list of Hong Kong plants has been identified which are attractive to birdsii and 
other fauna, these 缸e listed in Table 2.3. Flora1 sp戚的 were to be selected 宜。m 也is

list for planting atop the grasscrete embankment of也e YLBF and along the Route 3 
bund 

2.2.1 6 According to the CES report (1995), all the heron nests in the northem 訂閱 ofRoute

3 (in the 訂ea around n。他 Au Tau) were constructed in stands ofbamboo. Severai 
bamboo species were recommended for revegetation of drainage channels and pond 
edges, inc1uding: Bambusa chungii, Bambusa sinospinosa, Bambusa t，缸ilis and 
Dendrocalamus latiflo門。. 0血er ripari組出e species recommended were 
Cleistocalyx operculata, Syzigium jambo暉， Ster，ωlia lanceolata 飢d Sapium 
seb份rum.

11 
Corle前， R.T. (1 993) Plants attraclive 10 frugivorous birds 泊 Hong Kong. HK Nat. Hist. Soc. , 19:115-
116 
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Table2.3 
Flora beneficial to fauna 

P!ant Species 

Tre自 Smal\甘田S

Bischofia trifoliata" BrideJia tomentosa" 
Camellia hongkongensis+ HomaUum cochinchine悶悶+
Ce/tis sinensis.. Lithoca，中間corneus+

Cinnamomum camphora.... Malloluspaniculata.. 
Cleistocl了Iyx中erculata+ Rh山 chinensis*.

ÐiOSlJ巾IVroSmorrisiana.. Shmbs 
Evodia meJiaφlia* Li，甜甜用岫ndifolio..

Ficus microcarpa+ Rhaphiol，申isindicoU

Ficus superba.. Rhodomyrtus lomentos~. 
Glyptostrobus pensilis + Bamboo 
H回 rotunda* ßambusa chungii++ 
Litchi chinensis-+.* 8ambusa sinospinosa ++ 
Macaranga tanari;山" Bambt翩翩ilis++

Machillls breviflora.. Dendrocalam閏latifloru肘→

Salix babylonica+ 
Sapium discolor.. 
Sapium sebiferum.. 
Scheßlera octophylla"'''' 
Stercu/ia lanceolata+ 
品忠igiumjambos+ ... 

* Attractive to frugivoroU5 bir，缸， (訂1fower， S.L. 1988. Hong Kong 訂均由 - Omnibus Volume. Urban Council.) 
Riparian plant, (Thrower, S.L. 1988. Hong Kong rre臼 - Omnibus Volume. Urban Council.) 
Attractive to ftugivorou5 bi恤， (Corle丘， R.T. 1993) 
Ardeid nesting bamboos. (CES. 1995) 

+ 
•• 
++ 

Funding, Implementation Management and Maintenance of Ecological 
Mitigation Measures 

r
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2.2.17 The ec叫

(a) use 0 f grasscrete for lining the sides and base of也e floodway (也y grasscrete) 
excluding the dry weather flow channel and a 5 m wide maintenance 甘ack
along the channel base; 
creation of marshland 句pe habitat oflιline through the use of submerged 
grasscrete (marshcrete) wi也 planting of marsh tolerant grasses and other low 
to medium height vegetation; and 
soft landscaping along the banks of the channel to encourage diversity of 
fauna and flora. 

(b) 

(c) 

JUlle 2000 [g\reportlylbf6329} 10 BBVHKL 
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2.2.1 8 Maintenance work for the grasscrete wi也in 也e main channel section by DSD wil1 
involve grass cutting and sediment removal. Very little if any maintenance would be 
required for the off-line wetland 紅巴訟， wbich at most would involve periodic 
sediment removal and occasional grass cutting. It was envisaged that tbis area should 
be left to mature and should be inspected annually by an ecologist to monitor the 

ecological progress of the areas and identi為， any maintenance required. RSD would 
have been responsible for the maintenance of all soft landscaping works at 也e top of 

the channels. 

Residual Impacts 

2.2.19 The residual impacts are quantified and valued in Table 2.4 

Table 2.4 
The Predicted Residual Value 

。fthe Pr吋ect's Mitigation Measures 

H.bitat Are.(加) V.lue 
unless stated 

Existing(affected) 
Vill.ge 3.0 Low 

Abandoned .gricul個自 4.0 Low-medium 
Streamlriparian 。 l Low 

Lotusponds 1.0 Medium 
Route 3 disturbed fishponds 9.0 1 Low-Medium 

4 (Trees .cross .11 habita吋 (4∞回es)

Replacement 
Grasscrete 6.8 Me也um

"Re-circulated" Marshcrete 3.0 Me也山n-high

Trees 2500 trees Medium 

lncludes area to be used for off1ine marshcrete 

2.2.20 Of the existing habitats, village and streamlripar凹的 of a low ecological value and 
thus do not require any mitigation. The fishponds were re-watered at 出e end of 1998 

which (regardless of whether they are actively farmed) will increase the ecological 
value of tbis habitat over a period oftime. The lotus ponds although small in 缸賦缸e

of medium ecological value. The total habitat area requiring mitigation is 14 ha 

JUlle 2000 [g\reporl\ylbj百32月 11 nBVHKL 
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2.2.21 The pr'OP'Osed mitigation measures incIuded grasscrete (which if mixed grasses and 
sedges are used, W 'Ould be of medium value, Î.e. greater 世lan 也at 'Of aband'Oned 
agricultural land because 'Of the improved linkage)，組d marshcrete (which W 'Ould 
exceed the value of the fish P'Ond habitat because 'Of greater diversi旬， and 也e mcrease 
in habitat size). The planting 'Of2，500 甘ees W 'Ould be in p訂t mitigati'On f'Or the I'OSS 'Of 
400 崗位的 a result of the Project, and part lan也caping enhancement. The 出E

planting W'Ould als'O pr'Ovide linkage between the various habitats b'Oth created as part 
'Of the Pr吋 ect and existing 'Outside 加 Project. The grasscrete and marshcrete t'Otal 
habitat 訂閱 resulting 企om 也is Project W'Ould have been 9.8ha 'Of medium and 
medium-high va1ue ec'OI'Ogica1 habitat. This c'Ontrasts with the loss (resulting 企om 由自
Project) of 14 ha 'Of largely l'Ow-medium value habitat. Whilst it W'Ou1d appe缸 that

there was an 'Overal1 l'OSS of 4.2 ha 'Of low-medium value habit前， it was c'Onsidered 
that the increased va1ue 'Of the created habitat (in co月uncti'On wi也 the landscaping 
仕ees and improved ecol 'Ogical linkage), at least ba1anced/c'Ompensated f'Or the value 
'Of 血e Site's 'Original habitats. Thus with the Înlplementation 'Of the pr'OP'Osed 
mitigation measures it , was c'Onsidered 由at the residual Înlpact 'Of the pr'Oject was 
negligible. 

2.2.22 The mitigati 'On measures including re-aligrmlent, grasscreting, marshcreting and 甘'ee

planting would not only result in negligible ec'OI'Ogical impacts but have led t'O a 
general habitat enhancement al'Ong the whole 3.8 km c'Orrid'Or. 

Revision of Mitigation Measures 

2.3 As described earlier, the resumpti 'On 'Of private land f'Or the pr'OP'Osed mitigati 'On 
w 'Orks shall 'Only be the last res 'Ort when g'Ovemment land is exhausted. It 
necessitates alternative sites f'Or ec 'OI'Ogical mitigati 'On t'O be identified. A review 'O f 
P'Ossible changes in the channel alignrnent is als 'O required t'O ensure the aligrunent 
selected is 'Optimum in terms 'Of meeting the hydraulic c'Onstraints while 
minimizing ec 'OI'Ogical impacts. 

2.4 Any changes in the aligrml i:mt and ec 'OI'Ogical mitigati'On meastires must be 
addressed in accordance with the requirements 'Ofthe EIA Ordinance, which states, 
in Se屯ti'On 13 (5) that 

2.5 “ The Director may amend the environmental permit (which is issued uP 'On 
c 'Ompleti 'On and appr'Oval 'O f the EIA) without calling for an environmental impact 
assessment report if the applicant satisfi“ him that:-

(a) there is no material change tothe environmental impact oftheproject with 
the mitigation measures in place; and 

(b) 的e project complies with the requirements described in the technical 
memorandum." 

June 2000 [g\report\ylbf6329} 12 BBVHKL 
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2.6 1n the E1A Ordinance,“material change" is defined as: 

“a physical addition or alteration to a designated project which results in an 
adverse enνironmental impact as d，ψned in the technical memorandum." 

r
l
L
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l
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l
L
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E
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2.7 1n the case of the YLBF, the proposed altemative ecological mitigation 訂閱 and

design, to be developed in the current study, must provide, at least, an equivalent 
degree of ecological compensation to that proposed in the EIA. In addition, any 
proposed change in the Floodway aligrunent (ifthis is shown to be necessary) must 
ensure that there are no adverse effects on the environment after mitigation 
measures are put in place. Fulfillment of these requirements will ens叮e 也at the 
proposed change will not cause “'an adverse environmental impact" and will 
therefore not be classified as a material change. 

Original Habitats Requiring Reprovisioning in the EIA 

2.8 The total 訂閱 to be mitigated was calculated (BBV, 1998) to be 14ha, comprising: 

(i) 1.0 ha oflotus ponds; 

「
I
L

「

L

「
L

(ii) 9.0 ha of disturbed fishponds; and 

(iii) 4.0 ha of agriculturalland. 

Requirementsfor Mit(當ation under this Reassessment 

「
L

「
I
L
-
-
l
L

2.9 With the unavailability of the fishpond 訂閱 originally proposed to be developed as 
marshcrete under the original E1A (see Table 2.5, below)，也自缸切切 be mitigated 
for is now the physical area occupied by the Floodway channel alone including the 
additional confining bund. This amounts to approximately 7.0 ha of fishponds. An 
additional feature under the E1A was that the marshcrete would provide a water 
clean-up function through infiltration and pollutant absorption. This function 
should be included in any proposed changes in the mitigation 位ea.

June 2000 [g\reportlylbj百329J 13 BBVHKL 
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Table 2.5 Change of fnnction of affected ponds withont EIA mitigation 

Pond Function with EIA mitigation Function wi世hout EIA mi且gation

lA The northwest comer of the pond would be The nor甘1west and southeast comers of 甘祖

ou個ide 血e floodway revetment. The remainder pond would be outside the floodway reve阻lent.

of the pond would be split betw通en floodway 
and marshcrete. 

lB Almost entirely taken up by the floodway. Almost entirely taken up by the floodway. 
lC Mostly occupied by marshcrete Almost entirely occupied by revetinent 
2 The northem part of the pond would be outside The no叫1em 祖d southem par包 of the pond 

也e floodway revetinent. The remainder of the would be ou值ide 也e floodway revetinent. 
pond would be split between floodway 血d

marshcrete. 
2A Entirely occupied by marshcrete. CLP pylon. The southem part of the pond would be outside 

也e floodway revetinent. CLP pylon 
3 The northem pa討 of 血e pond would be ou個de The northem part of也e pond would be ou個ide

the floodway revetinent. The remainder of the 也e floodway reve個1ent

pond would be split between floodway and 
marshcrete 

5 Almost entirely taken up by the floodway - wi也 Almost entirely taken up by the floodway. 
small area of marshcrete. 

6 Almost entirely taken up by the floodway.τne Unchanged 
northwest comer of the pond would be outside 
出e floodway reve恤ent

9 Southeast comer occupied by floodway Unchanged 

」

revetinent. CLP pylon 

2.10 Restoration ofPonds lA and 2 w訟 undertaken as a part of the EIA for the Route 3 

construction to the satisfaction of their owner. Unfortunately, this restoration was 
not required by the owner to extend to restoring their function (as fishponds) or 

ecological value. Technically, therefore, the baseline for assessment of impacts on 

these ponds must be based on their assumed restoration. Pond No. 6 was fully 

restored to its operating depth much earlier under Route 3 and the assessment of 

impacts on Pond 6 for this Study is based on its existing ecological valve. 

2.11 The pu中ose of this Study is to find an 訂閱 contiguous with the alignment of the 

YLBF for the relocation of the wet1and mitigation. This area should at least be of 

an equivalent ecological value to either the original habitat, or the originally 
proposed mitigation and provide all the functions of the originally proposed 

mitigation habitat. Since the area to 位1e north of Route 3 is predominantly 

fishponds, it should be possible (land ownership permitting) to achieve this 
requirement relatively easily. 

JUlle 2000 [glreporl~，l句古329J 14 BBVHKL 
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3. REVIEW OF EXISTING ALIGNMENT 

3.1 Development ofExisting Alignment 

Draft Review Report 

3. 1. 1 Four alignment options of the Floodway have been considered and discussed 
briefly in the Draft Review Report issued in November 1997. The four aligmnent 
options were compared on planning, technical, environmenta1 and land 
requirement considerations. Ultimately, Option 3 was chosen as the preferred 
alignment. The details of the options 訂e as follows: 

Option 1 

i) Option 1 is shown on Figure 3. 1. This aligmnent takes the Floodway along 
the northem edge of the Yuen Long Highway (YLH) collecting all flows 
企om the box culverts passing undemeath the highway. It then crosses 
Castle Peak Road to the west of the Pok Oi Interchange and runs along the 
northem edge of Route 3, unti1 it connects with the Kam Tin MDC. The 
alignment encroaches into newly planned development areas to the south 
and to the north of the Castle Peak Road. It would obstruct the potentia1 
development. The height of the crossing point under Castle Peak Road is 
restricted due to the low level of the existing road which would increase 
hydraulic headloss. The flows passing through box culverts under the YLH 
would require tight transition curves in order to convey the flows into 
Floodway. This would also increase hydraulic headloss 個d is 
unsatisfactory in terrn ofhydraulic perforrnance 

Option 2 

ii) Option 2 is shown on Figure 3.2. This aligmnent takes the Floodway along 
the northem edge of the YLH, again collecting all flow 企om the box 
culverts passing under the highway. It then crosses undemeath the YLH 
and crosses Castle Peak Road to the east of Pok Oi Hospital. It then 
contJ凹的 in a northerly direction until it passes under Route 3 and then 
follows the northem edge of the Route 3 until it connects into Kam Tin 
MDC. Similar to the Option 1, the aligmnent would obstruct the potential 
development to the south of Castle Peak Road. Moreover, it would 
necessitate an additional crossing point under the YLH which would 
increase the construction cost and cause impact to the existing YLH traffic 
during the construction of the Floodway. 

JUlle 2000 [g\reporlly/'昕329J 15 BBVHKL 
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iii) Option 3 is shown on Figure 3.3. This alignment runs the Floodway along 
the southern edge ofthe YLH collecting flows before they pass into the box r 
culverts ofthe highway. It then crosses Cast1e Peak Road to the east ofPok L 
Oi Hospital and continues in a norther1y direction unti1 it crosses Route 3. 
The Floodway then follows the northem edge of the Route 3 until it 
connects into Karn Tin MDC. 

Option 4 

iv) Option 4 is shown on Figure 3.4. This alignment runs the Floodway to the 
far south ofthe YLH and then crosses Cast1e Peak Road to the east ofPok 
Oi Hospital and continues in a norther1y direction until it crosses Route 3. 
The Floodway then follows the northem edge of the Route 3 until it 
connects into Karn Tin MDC. More land resumption is required due to 
increased length of the Floodway and loss of beneficial use to be rnade of 
land already resumed under the YLH. Furtherrnore, the alignment would 
forrn another barrier or cons甘aint on future development plans. 

EIAStu砂

3. 1.2 During the preparation of the EIA Study of the Floodway in June 1998, north of 
the Route 3, the preferred Option 3 is further revised in order to reduce the impacts 
to the natural environrnent, as shown on Figure 3.5. 

3.2 Review ofExisting Alignment 

Alignment to tlte norllt 01 Route 3 
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3.2.1 The currently proposed alignment of the Floodway to the north of Route 3 was I . 
chosen to minimize the 訂'ea of sterilized land between Route 3 and the Floodway. w 
This alignrnent also satisfies the hydraulic requirements and is the sarne width as 
one described as Option 3 in the Draft Review R，句ort issued in November 1997. 
Figure 3.6 shows the proposed arrangement ofthe Floodway without the proposed ιd 

engineered wetland as shown in the original EIA report. The southem boundary of r' 
the Floodway is limited by the existing CLP pylon and hence there is no scope to L 
move the alignrnent further south without affecting this pylon. 
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3.2.2 Additionally, the curvature chosen for the section of the Floodway between the 
pylon and the box culvert under Route 3 is already very tig祉， taking into account 
the velocity of f10w in the Floodway during peak f1ow. The curvature of 也e

Floodway immediately before discharging into the Kam Tin MDC is designed to 
ensure the Floodway merges with the MDC at a shallow angle to minimize any 
turbulence and hydraulic losses to the f10w in the MDC. 

3.2 .3 As a result, taking into account the various constraints and hydraulic consideration 
ofthe Floodw呵， the currently proposed alignment for the section of血e Floodway 
to the north of Route 3 is considered to be the optimum alignment. Locating 也IS

section of Floodway closer to Route 3 would require relocating the existing pylon, 
or adversely affect the hydraulics of the Floodway or of the receiving MDC. 

3.2.4 The altemative arrangement considered 扭曲e original Engineering Review Report 
of routing the Floodway further north as shown on Figure 3.7 would run much 
clo間 to the fung shui knoll and have much more signifi叫lt impact to the natural 
environment and the fung shui assoc:iated with this smal1 hill. (The issue of the 
ecological value of various areas will be discussed in further detai! in subsequent 
sections). In view of the much more significant impact to the natural environment 
of this altemative alignment of the Floodway into the MDC，也is alignment is not 
preferred. 

Al.怨nment to the south 0/ Route 3 

3.2.5 The currently proposed alignment of 也e Floodway to the south of Route 3 was 
chosen to minimise land resumption and encroachment into existing village 
properties. The alignment is kept as close as possible to the existing toe of the 
YLH with sufficient room to be allowed for widening ofYLH in future. 

3.2.6 Moreover, the alignment will forrn p訂t of the buffer which may be necess訂y for 
noise mitigation between YLH and any fu個問 development to the south of the 
highway. 

3.2.7 The altemative alignment is to run along the northem edge of the YLH which 
would restrict potential development of the plarmed development 缸eas 12, 13 and 
14 located to the north of the YLH. Moreover, tight transition curves of drainage 
charmeVbox culvert are required to convey all f10ws 企'Om the box culverts passing 
undemeath the YLH to the Floodw旬，也ey would induce high headlosses 組d thus 
higher banks ofFloodway 訂e required 

June 2000 危廿'eportlylbf6329] 17 BBVHKL 
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3.2.8 Another altemative arrangement ofrouting the alignment further south ofthe YLH 
wi11 result in a longer route in order to tie to the proposed crossing under Cast1e 
Peak Road. It will involve more land assumption and no use made of land already 
resumed under the YLH. Moreover, it would fonn another barrier or cons仕剖nt in 
future development plan to the south ofYLH. 

FlLFlLrIIU 

Location ofthe Crossing under Route 3 
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3.2.9 As a result, taking into accounts the various constraints and hydraulic 
consideration of也e Floodway，也e current1y proposed alignment for the section of 
the Floodway to the south ofRoute 3 is considered to be the optimum alignment. 

3.2.10 The location of the crossing is govemed by the constraints imposed by the existing 
site conditions and the arrangement ofRoute 3 itself 

(i) As shown on Figure 3.8 a row ofbuildings are built along the northem side 
of Cast1e Peak Road except a narrow s甘ip of land (to the east of the 
existing Pok Oi Hospital and to the west of San Kong Hotel) where no 
buildings are located on it. This location of the crossing is the only place 
where the Floodway can cross 也e existing Cast1e Peak Road without the 
need to resume any private buildings. The area to the west of Pok Oi 
Hospital is occupied by the Small Traders New Vi11age and the nea:τby 

YLH roundabout. This limits the option of locating the box culvert between 
the Pok Oi Hospital and the Route 3 viaducts. To the east of the current1y 
proposed crossing location, Route 3 branches out into an interchange with 
the New Territories Circul訂 Road. Hence locating the crossing further to 
the east will result in more crossings under existing roads. The foundations 
of the viaducts prevented the routing of the Floodway to the east of the 
current posltlon. 
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(ii) The vertical alignment preve臨 the location of the crossing to the west, as 
the top slab of the current box culvert is already at a level immediately 心

undemeath the existing pavement of Route 3. With the vertical aligrunent r' 
of Route 3 rising towards the east, it is not possible to move the crossing L 
further to the west without affecting the vertical alignment of Route 3, 
wh圳叫叫y opened to traffic. [ 

(iii) The alignment of the box culvert (as cons肌cted)， matches the pre-existing 
natural drainage channel and is thus optimal for the original drainage basin 
for the whole area. 
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3.2.11 In view of the above, it is concluded 也at the alignment selected for the section of 
the Floodway during the preparation of 也.e EIA (BBV, 1998) is the optimurn 
aligurnent, taking into account the various constrain紹， and that any revised 
ecological mitigation measures proposed should be based on the current alignment 
ofthe Floodway. 
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4. LAND STATUS WITHIN STUDY AREA 

4.1 In order to avoid further conf1ict regarding land ownership or other potentially 
conflicting administrative statutory designation, this Section of the report w i11 
investigate and map the distribution of: 

(i) private and govemment land; 

(ii) zoning of land under the Outline Zoning Plan; 

(iii) protected 缸eas; and, 

(iv) areas already prescribed' as mitigation under other projects. 

Private & Government Land Distribution 

4.2 Figure 4.1 shows the ponds and other related land within the Study Area, known to 
be in either private or govemment ownership. With the exception ofponds 21 and 
22, the land to the north of the old Kam Tin River is in private ovvnership. 
Similarly, ponds 1 司 10 (with the exception of 凹，凹， 2A and 9) are also in 
private ownership. Ponds 11 - 19, and the old Kam Tin River are govemment 
owned. 

4.3 As discussed in paragraphs 1.4 and 2.3, all alternative mitigation options w i1l be 
sought within govemment landholdings. 

Zoning of Land within Study Area 

4.4 The Outline Zoning Plan for the Study Area (extracted 企om Plan No. SIYL 帽

NSW/l) is shown in Figure 4.2. For most ofits length (north ofCastle Peak Road), 
the YLBF alignment is within an 訂閱 designated “U" (undetermined). The 
convergence point with the MDC straddles the boundary between "0" (open 
space) to the south; and,“CA" (conservation 訂ea) to the north. There are no 
changes to the OZP 臼 this is the same version shown in the Yuen Long Bypass 
Floodway Feasibility Study EIA (1998). Furthermore, District Planning Office 
have confirmed that no planning permission has been granted within the Study 
Area. Two separate applications for a change of land-use (for the ponds north of 
the old Kam Tin River; and for Ponds lA & 2) have been rejected. 
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4.5 

4 ,6 

4.7 

4.8 

Protected Areas 

In addition to the 訂閱 described in 也e previous paragraph, designated 
(令c∞0叩ns臼erva剖ti泊ona缸r巴a吋) under the OZP, there 訂e two zones of conservation importance 
in the Study Area (also illustrated on Figure 4勾. At the time of伽 original EIA 
(1998), the boundary ofBuffer Zone 2iii abutted the northem bank ofthe Kam Tin 
River and was therefore outside the scope of the EIA. 

Wetland Buffer Area 

The boundaries of the Ramsar associated zones (along with the nomenclature) 
were revised in 1999, and are thus of relevance to this Study. The Wetland Buffer 
Area (which has a simil紅包nction to Buffer Zone 2, under the old system) now 
extends as far south as Route 3. Ofthe WBA 誼le guidelines state that “a substantial 
amount ofthe fishponds within the WBA have already been lost over time 也rough
filling, and certain areas have been degraded by 也e presence 0 f open storage use, 
也ese degraded areas may be considered ωtarget areas to allow' an appropriate 
level of residentiallrecreational development so as to provide an incentive to 
remove the open storage use andlor to restore some ofthe fishponds lost". 

Wetland Conservation Area 

1J1J 

The Wetland Conservation Area (which has a similar function to Buffer Zone 1) 
has been extended into the Project area following the westem b缸lk ofthe Kam Tin 
MDC. The presumption of the Wetland Conservation Area is that development is 
limited to that which “supports the conservation ofthe ecological value of the 訂ea，

or the development is an essential infrastructural project with overriding public 
interest" 1 V . Clearly, the YLBF falls into the latter category. 

1.lJ1lJ1iJ 

lmplications 01 the WCA & WBA on other developments 

While the WCA and WBA zones do not prevent 也e construction' of “essential 
m企astructural pr叮叮ts" such as the YLBF, there will be implications on the 
restriction of future development of the land through which the YLBF alignment 
runs north ofRoute 3. 

1
I
J
1
l
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1
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IV 

TPB PG-NO. 12A (Revised November 1994), Town Planning Board Guidelinesfor Applicationfor 
Deν'elopmenrs with Deep Bay Bu.加r Zones underSection 160fthe To開 Planning Board Ordinance 
TPB PG-NO , 12B (Revised April 1999), Town Planning Board Guidelines for Application for 
Developmenrs with Deep Bay Area under Section 16 ofthe Town Planning Board Ordinance. 
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Mitigation Under Other Projects 

4.9 The mitigation and restoration sites of 0也er projects in the vicinity of the YLBF 
eco10gica1 mitigation 缸'e shown in Figure 4.3. 

Route3 
「l
l
l

吋
l
j
1
|
J

4.10 Ponds lA, 2 and 6 were temporari1y used to store rockfill at the time ofthe original 
EIA. According to CES (1995) p. 7-15,“The Franchisee is required to return 也e

ponds to their origina1 condition inc1uding the quality of the water" and “Ponds 
required temporari1y during construction of the Works, but not required for the on­
going maintenance and operation of the Constructed Facilities, shall be reinstated 
to their origina1 conditions inc1uding provision of suitable enhancements to 
improve their eco10gica1 value，路 determined by the Detailed Environmental 
Impact Assessment". Following the completion of Route 3, the reprofiled ponds 
were rewatered in accord個ce with the contract. Despite the comp1etion of 也e

temporary easement and return to the owners, pisciculture has not been resumed. 
Each of these three ponds wi1l be impacted by the pre1iminary design a1ignrnent of 
the YLBF. 

1lJ1J1J 

Kam TinMDC 
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4.11 Ponds 16, 11 and llB were temporari1y resumed for the Kam Tin MDC project 
and have now been restored. Three s甘ips of 1andscape p1anting have been 
imp1emented on the outside of the MDC service road. Between a third and half of 
the planned southem strip of1andscaping will be unavoidab1y 10st as a result of the 
YLBF convergence with the MDC. However, it should be noted that 1andscaping 
mitigation under the YLBF compensates the 10ss of 400 個es by the p1anting of 
2,500 trees a10ng the crest ofboth banks. There will be a 1arge net gain oftrees as a 
result ofthe YLBF project 1andscaping. 

Summary 

4.12 The ownership, statutory designation and mitigation status of other projects in the 
vicinity ofthe YLBF Project is sumrnarised in Table 4. 1. 
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Table 4.1 
Summary of Land Status North of Route 3 

Pond No. OZP designation Protected status Mitigation under other projects 
Private ownership 
lA U WCAlWBA R3 - restored 
10 U None 
2 U WCAlWBA R3 - restored 
3 U WCAlWBA 
4 U WCA 
5 U WCAlWBA 
6 U WCA R3 - restored 
7 U WCA 
8 U WCA 
10 U WCA 
23 REC WCA 
24 REC WCA 
25 REC WCA 
26 REC WCA 
27 REC WCA 
28 REC WCA 
29 REC WCA 
30 REC WCA 
31 REC WCA MDC - restored 
32 REC WCA MDC - restored 
33 REC WCA 
34 REC WCA 
35 REC WCA 
36 REC WCA MDC - restored 
37 REC WCA 
38 REC WCA 
Govemrnent 
ownership 
1B U WBA 
1C U WBA 
2A U None 
9 CA WCA 
11 CA WCA MDC - restored 
llB CA WCA MDC - restored 
12 CA WCA 
13 CA WCA 
14 CA WCA 
15 CA WCA 
16 CA WCA MDC . restored 
17 CA WCA 
18 CA WCA 
19 CA WCA 
20 CA WCA 
20A CA WCA 
21 REC WCA 
22 REC WCA 

一一

-tJ1lJ 

U - undetennined zoning 
REC - Recreation 
CA . Conservation Area 
WCA - Wetland Conservation Area 
WBA - Wetland Buffer Area 

R3 - restored - Poo<也 restored under Route 3 pr句ect
MDC - restored . Ponds restored under Kam Tin MDC 
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s. SURVEY RESULTS AND DATA EVALUATION 

Surveyarea 

5.1 The development of alternative ecological mitigation measures for the Floodway 
requires a thorough understanding ofthe existing ecological conditions ofthe 訂.ea

Accordingly, field surveys were undertaken within a defined Study Area (Figure 
5.1), which encompassed the extremes of 也e potential alternative Floodway 
alignments, together with alternative potential compensation areas, for which 
detailed ecological information was required in order to evaluate the value of 
proposed compensation measures. In addition, bird surveys were extended to a 
more remote 訂閱丘。m the potential alignments and compensation areas, in order 
to provide a comparative data on bird use away from Route 3. This rnajor highway 
is considered to be having an impact on the utilisation by birds of the main Study 
Area. 

Survey Period 

5.2 The field survey period extended 企om December 1999 to Apri12000. The first p紅t

of this period (December to February) is typically one where most birds wintering 
in Hong Kong occur at their peak numbers and the co-ordinated waterfowl count in 
Deep Bay generally shows the largest numbers of waterfowl 訂.e present in mid司

Janu缸y(C叮叮 1999). The period from March to April is the peak spring passage 
period for most migrant bird species in Hong Kong (C叮叮 et al. in prep.). Reptiles 
and amphibians are active 組d voca1 in March and April (G. Reels pers. obs.). 
Survey during April also allows the determination of the breeding bird community, 
which may differ. substantially 企om 也at present in wint釘 (C紅ey et al. in prep). 
Whilst there is an upsurge of species diversity of flying butterflies and dragonflìes 
from April, at least for butterflies it is probable 也at further species would have 
been observed had the study extended 也rough the surnmer months (Walthew 
1997). Accordingly, for these taxa groups a longer study period would have been 
ideal. Similarly, for birds, it is likely 也at autumn passage migrants would show a 
different species mix and numbers than that observed in spring (C叮叮 et al. in 
prep). However, based on an evaluation of the findings of 也e study and 也e
habitats in the area, it is considered unlikely 曲的 a longer survey period would 
materially affect the conclusions reached with respect to a11 taxa groups studied. 
Full details of the dates of field surveys are provided at Table 5.1 whilst results of 
the various taxa groups surveyed 缸e presented below. 
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Table 5.1 Field Survey Programme 

Taxa group Survey date. 
Birds 4 Dec, 9 Dec, 16 Dec, 22 Dec, 29 Dec, 6 Jan, 13 Jan, 19 Jan, 27 Jan, 3 Feb, 9 

F鉤， 15 F鉤， 23 F功， 4 Mar, 10M缸， 17 Mar, 23 Mar, 31 Mar, 5 Apr, 11 Apr, 21 
Apr, 30 Apr. 

Marnmals 29 Mar, 31 Ma戶， 11 Apr, 12 Ap戶， 18 Apr, 18 Ap戶， 19 Apr, 21 Apr, 24 Apr, 
24 Apr* 

Reptiles/ Amphibians 29 Mar, 31 Ma戶， 11 Apr, 12 Ap戶， 18 Apr, 18 Ap戶， 19 A阱， 21 Apr, 24 Apr, 
24 Apr* 

Butterflies/Dragonflies 29 Mar, 11 Apr, 18 Apr, 19 Apr, 21 Apr, 24 Apr. 

* Indicates night su叮叮. Ã smal1 number of casual observations obtained at 0也叮恤豆豆區再也e

.urvey period have .lso been inc1uded. 

Taxa groups surveyed 

5.3 These surveys covered a range oftaxa groups considered to provide an appropriate 
baseline for assessing the ecological importance of a study 訂閱 within the Deep 
Bay ecosystem: birds, mammals, reptiles，缸nphibians， butterflies and dragonflies. 
These taxa were selected for study because: their status in Hong Kong is relatively 
well known (hence observations can be evaluated in the context of Hong Kong 
status); identification criteria 訂e established for most species; 如d， especially in 
the case of birds, the Deep Bay 位'ea is known to be of intemational and regional 
importance for a number of species. In addition, butterflies and dragonflies 缸e

considered to be useful indicator groups for the assessment of invertebrate 
biodiversity 

Birds 

5.4 For the bird survey all ponds and intervening bund areas in the 訂閱 to the sou血。f

the Kam Tin River (ponds 1 to 19 and "Ponds" 20 and 20A -也e Kam Tin River 
itself) were surveyed on each visit. Ponds 21 to 37 north of 也e Kam Tin River 
were surveyed during the period 企om 4th December 1999 to 13th January 1999 
primarily in order to comp訂e the use of these ponds by waterbirds with those 
south of the river. All birds species present were recorded, whilst numbers and 
locations ofwetland-d巴pendent bird species using the 訂閱 regularly were recorded. 

A more detailed analysis was undertaken of the occurrence of fourv key wetland­
dependent species. These are defined 扭曲is context, as species considered to be 
globally threatened (Collar et al. 1994), or for which Deep Bay supports 
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vτ11e Phase 1 Interim Report listed five key species.τ11e additional 'species, Great Egret Egretta alba was 
found not to be present in numbers sufficient to justify its inclusion' wi曲曲也is ca'阻gory. Great Egret is .J 
discussed under the c.tegory ofWetland-Dependent Species OCCur由19 regularly wi血姐也e Study Area 
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populations meeting the Ramsar Convention criterion 3c, namely 1 % of the 

regional or flyway population (Rose and Sco仕 1997， Carey and Young 1999). 

5.5 A fulllist of bird species recorded in the study 紅'ea is provided in Table 5.2. This 

Table also indicates those wetland-dependent species 也at occurred in the study 

area on a regul缸 basis (shown in italics) and the Key Species defined above 

(shown in bold text). The findings with respect to individua1 species are discussed 

below. 

Table 5.2 

List ofbird species recorded in Study Area December 1999 - April2000 

Species English name Species scientific name Status in Study Area 
• Little Grebe Tachybaptus ruficolli臼 Breeding resident 
'Great Cormorant Phalacrocorax carbo Re邵lIar winter visitor 
'Black-crov.明ed Night Heron Nycticor，血 nycticor，由 Regular non-breeding visitor 
'Cattle Egret Bubulcus ibis Infrequent non-breeding visitor 
'Chinese Pond Heron Ardeola bacchus Breeding resident 
'Little Egret Egretta alba Breeding resident 
*lntermediate Egret Egretta intermedia Infrequent non-breeding visitor 
'Great Egret Egretta alba Infrequent non-breeding visitor 
'GreyHeron Ardea cinerea Regular winter visitor 
*Eurasian Wigeon Anas penelope Regular winter visitor 
'Common Teal Anas crecca Regular winter visitor 
'Northem Pintail Anas acuta Occasional winter visitor 
'Northern Shoveler A nas c/ypeata Occasional winter visitor 
*Eastem Marsh Harrier Circus spilono帥S Occasional winter visitor 
Conunon Kestrel Fa/co linnunculus Occasional winter visitor 
*White-breasted Waterhen Amaurornis phoenicurus Breeding resident 
*Common Moorhen Gallinula chloropus Breeding resident and winter 

visitor 
*Eurasian Coot Fulica atra Regular winter visitor 
*Oriental Pratincole Glareola maldivarum Occasional passage migrant 
'Little Ringed Plover Charadrius dubius Breeding 自由dent and winter 

visitor 
*Temminck~世 Stint Calidris temmincki Infrequent winter visitor 
*Common Snipe Gallinago gallinago Infrequent winter visitor 
'Marsh Sandpiper Tringa stagnatilis Occasional winter 刮目tor

'Green Sandpipel Tringa ochropus Regulaτwinter visitor 
'Wood Sandpiper Tringa glareola Occasional winter visitor 
*Common Sandpiper Actitis hypoleucos Regular winter visitor 
Oriental Turtle Dove Streptopeliα orientalis Regular winter visitor 
Spotted Dove Streptopelia chinensis Breeding resident 
Indian Cuckoo Cuculus micropterus Occasional summer visitor 
Conunon Koel Eudynamys scolopacea Breeding resident 
Greater Coucal Centropus sinensis Breeding resident 
Savanna Nightjar Caprimu 19us affin臼 Occasiona~ resident 
Li世leSwi缸 Apus affinis Non-breeding resident 

JUlle 2000 [g\reportlylbJ6329] 26 BBVHKL 



Agreement No. CE 79/96-03 
Yuen Long Bypass Floodway Feasibiliiψ Stu砂

Reassessment of Ecological Mitigation 

013φ1EWIlIssue 2 

Final Report 

1
|
J
1
l
i
-
-
J
1
l
J

司l
l
J
1
J
1
J
1
l
J
1
l
J
「
|
」

Species English name Species scientific name Status in Study Area 

*White-throated Kingfìsher Halcyon smymensis Breeding resident 
*Common Kingfìsher Alcedo atthis Breeding resident and winter 

visitor 

'Pied Kingfìsher Ceryle rudis Breeding resident 

Eurasian Wryneck Jynx torqu il/a OccasionaI winter visitor 

Bam Swallow Hirundo rustica Breeding summer visitor 

Richard's Pipit Anthus richardi Regular winter visitor 
Olive-backed Pipit Anthus hodgsoni Infrequent winter visitor 

Red-吐rroated Pipit Anthus cervinus Regular winter visitor 

White Wagtail Motacilla alba Breeding resident 
*Yellow Wagtail Motacil/a jlava Regular winter visitor 

Grey Wagtail Motacilla cinerea Infrequent winter visitor 

Red司whiskered Bulbul Pycnonotus jocosus Breeding resident 

Chinese Bulbul Pycnono岫 sinensis Breeding resident 

Sooty-headed Bulbul Pycnonotus aurigaster Breeding resident 
Siberian Rub判lIoat Luscinia calliope Occasional WÎnter visitor 

'Common Stonechat Saxicola torquata Regular winter visitor 
Oriental Magp阻-robin Copsychus saularis Breeding resident 

Dusky Thrush Turdus naumanni Occasional winter visitor 

*Zitting Cisticola Cisticola juncidis Occasional winter visitor 
Plain Prinia Prinia inornata Breeding resident 

Yellow-bellied Prinia Prinia flaviventr臼 Breeding resident 

Japanese Bush Warbler Cettiα diphone Infrequent winter visitor 
'Pallas's Grasshopper Warbler Locustella certhiola Occasional wÌI1ter visitor 
*Black-browed Reed Warbler Acrocephalus bistrigiceps Occasional passage llÙgrant 
'Oriental Reed Warbler Acrocepha/us orientalis Occasional passage migrant 

Common Tailorbird Orthotomus sutorius Breeding resident 

*Dusky Warbler Phylloscopus fuscatus Regular winter visitor 

Masked Laughingthrush Garrulax perspicil/atus Breeding resident 

Great Tit Parus major Breeding resident 

Japanese White-eye Zosterops japonicus Breeding resident 

Long-tailed Shrike Lanius schach Breeding resident 

Black Drongo Dicrun品l' macrocercus Breeding summer visitor 

Common Magpie Pica pica Breeding resident 

Large-billed Crow Corvus macrorhynchus Breeding resident 

*Collared Crow Corvus torquatus Occasional non-breeding visitor 
*Red-billed Starling Sturnus sericeus Infrequent winter visitor 

* White-shouldered Starling Sturnus sinensis Summer visitor, possibly 
breeding 

White-cheeked Starling Sturnus cineraceus Regular winter visitor 

Crested Myna Acrido/heres cris/atellus Breeding resident 

Eurasian Tree Sparrow Passer montanus Breeding resident 

White-rumped Munia Lonchura striata Breeding 自由dent

Scaly-breasted Munia Lonchura punctulata Breeding resident 

Black-faced Bunting Emberiza spodocephala Regular winter visitor 

[ 

」

r一

L 

L 

L 

L 

* Species marked thus a吾吾etland-depen區函可泣 1argely wetI豆豆豆;也pendent in Hong Kong). All 
wetland dependant species noted in this table 。由er than those listed as occasional visitors are 
discussed below, either as Key Species (indicated in bold type, Column 1), or as other wetland­
dependent species occurring regularly in the Study Area (indicated in italic type Col山nn 1) 
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5.6 In the overall context of the objective of TPB PG No. 12B to maintain wet1and 
function within the Wetland Buffer Area (WBA), it is important to focus 
mitigation measures where they may be predicted to have the greatest benefit to the 
integrity of the Ramsar Site and its hinterland. The targeting of mitigation towards 
species for which the Ramsar Site is of global importance is considered to be a 
useful basis for initial identification of achievable mitigation targets. F or 仕le

present study, therefore, particular attention has been p剖d to the needs ofKey Bird 
Species as defined in p訂a. 5.4 (above) and the opportunities for habitat provision 
or enhancement for these species. The needs of other wetland-dependent species 
(both birds and other taxa groups) may then be incorporated wi也m 也is overall 
strategy by modification of targets (in particul訂 by micro. habitat design) to 
minimise residual adverse impacts and maximise conservation benefits across the 
communityas a whole. 
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Great Corrnorant Phalacrocorax carbo 

5.7 During the period 企om 1993/94-97/98 the average peak winter count of Great 
Corrnorants in the Deep Bay 缸ea was 6310 birds. This is the most significant 
concentration east of Turkrnenistan and constitutes 6.3% of the eastlsouth-east 
Asian wintering population and 1 % ofthe Northem Hemisphere population (C叮叮
and Young 1999). 

5.8 The Great Corrnorant is solely a winter visitor to Hong Kong. The vast majority of 
the Hong Kong population winters in Deep Bay where it utilises two communal 
night-time roosts, one at Mai PO and a smaller one at Nam Sang Wai (Carey et al. 
in prep). The Nam Sang Wai roost utilises 1訂ge Eucalyptus trees to the west of the 
Study Area and contained up to 1800 birds during the study period. Whilst 血e

m句。rity of Great Corrnorants feed in estuarine waters in Deep Bay it has been 
estimated that 11.9年也 of birds utilise fishponds for feeding (AFD 1997). This ratio 
is broadly reflected in the present Study up to 171 birds (c. 8-9 % of the roost 
population) was observed on ponds, mostly to the north of the Kam Tin River. 

1.J1.Jljljlj 5.9 In general the Great Co口norant showed a clear preference for the ponds to the 
north ofthe Kam Tin River, with Ponds 詣， 35 and 37 being particul訂Iy important. 
Within the main Study Area south ofthe Kam Tin River, significant numbers were 
observed only in December on Pond 19. Up to 40 birds were present south of the 
meander, probably taking advantage of a fish-kill or fish availability as a 
consequence of deoxygenation of the water. This was apparently caused by 
dumping of soil and construction debris in association with bund widening (see 
Appendix 1) , 
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5.1 0 This species is relatively intolerant of human activities and average flushing 
distance was 170m (Appendix 1). This intolerance ofhuman activity is reflected in 
the very low numbers using the main Study Area. With respect to Ponds lD, 3, 4, 
6-10 and 15, the physical characteristics ofthe ponds would appe訂 to render them 
suitable for Great Cormorant use. Thus, it appe訂s that the principal factor 
inhibiting their use is 伽 disturbance impact ofRoute 3 (Appendix 1) compounded 
by disturbance impact 丘。m the use of the MDC roadway and squa前er housing in 
也e 訂ea. However, other factors such as the fish population of these ponds may be 
involved, and it is noted 由前， as Wl世1 some 訂deid species, Great Cormorants 
uti!ised Pond 19 (which is only 4,630 squ缸e metres area and is c10se to houses) 
when fish were readily available fo l1owing deoxygenation. Great Cormorants are 
also known to avoid smal1er ponds (Appendix 1), and it is likely that Ponds lB, 
lC, 2A, 5, 11 and llB 缸e probably too smal1 to be favoured by this species. Ponds 
lA and 2 have not been retumed to use as functional fishponds fo l1owing Route 3 
construction and contain insufficient water depth for Great Cormorant us巴，

irrespective of other factors. A fur址ler factor affecting distribution may be 
proximity to the night roost at Nam Sang Wai, with 1訂ger numbers using ponds 
close to the roost 

Chinese Pond Heron Ardeola bacchus 

5.11 During the period from 1990司97 the average peak winter count of Chinese Pond 
Herons in the Deep Bay area was 327 birds, representing 1 % of the eastlsouth-east 
Asian wintering population (Carey and Young 1999). 

5.12 The Chinese Pond Heron is typical1y a solitary feeder, utilising a range of wetland 
habitats including freshwater m訂sh， fishponds, drainage channels. 

5.13 Though it is widely distributed in the Deep Bay area, this species occurs at low 
densities, and it less often occurs in concentrations taking advantage of temporary 
feeding opportunities than, for ex缸nple， Little EgreC'. It is, however, relatively 
tolerant of human activity and will utilise water bodies which are suπounded by 
trees or overhanging vegetation. 

5.14 Numbers of this species recorded within the main Study Area south of the Kam 
Tin River ranged from zero to 31 birds (mean of ten birds) representing up to 
around 10% of the Deep Bay population during winter 1999-2000 (C虹ey 2000). 
Accordingly, of the Key Species considered, the Study Area is of greatest relative 
importance in respect to the proportion of the numbers considered to present in 
Hong Kong which it holds. 

v' Scientific names of a11 bird species are listed in Table 5.2 
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5.15 Birds were recorded on 18 ponds south ofthe Kam Tin River (as well nine ponds 
north ofthe River), but on most ofthese numbers were very low with an average of 
fewer than one bird present per visit. The main 缸ea utilised was on either side of 
the Kam Tin River, notably Ponds 16，時， 20， 22 and 27. Nurnbers at these ponds 
generally comprised at least 67% of birds present in 址le study 紅'ea， with nurnbers 
前 individual ponds and on the meander varying from visit to visit. This perhaps 
suggests the birds' movements in response to disturbance and tempor訂y feeding 
opportunities such as the fish-kil1 at Ponds 18 and 19 

5.16 Interestingly, there was some evidence of greater utilisation of ponds c10ser ω 
Route 3 later in the study period, in particular Pond 1D which held birds during 
most visits in March and April, with a maximum of nine birds present on 17th 

M紅ch. Conceivably, this change in the p甜em of occurrence could have been 
connected with the establishment of an egretry during 也is period (see para 5.17 
below) 

5.17 During ApriI it was found that Chinese Pond Herons were nesting alongside Little 
Egrets at the egretry to the west ofPonds 8 and 10. When the egretry was surveyed 
on 11 ApriI at Ieast three pairs of Chinese Pond Herons were nesting. An average 
of 144 pairs of this species was recorded breeding in Hong Kong during the period 
1990-95 (Young and Cha 1995) and 99 pairs were recorded in 1999 (Wong et al 
1999). 

5,18 Little re\ationship between pond size and numbers was observed for this species 
(Appendix 1), apart from a suggestion that the Iargest ponds were avoided to some 
extent. As might be anticipated, given this species' relative tolerance of human 
activi旬， mean flushing distance was relatively Iow at 130m. During most of the 
study period very few birds were observed on those ponds closer th組 200m to 
Route 3 and most observations were in the 訂閱 from 400m to 1000m from this 
road, suggesting that disturbance from this road was inhibiting use by this species 

5.19 However, there was increased use of some of these ponds, especially lD, during 
March and ApriI, suggesting that other factors such as food availability or 
proximity to breeding sites may aIso be significant. Nevertheless, during this 
period some of the ponds closest to Route 3 (Ponds lA, 1 C, 2, 2A, 5, 6 個d 9), 
were not observed to be used by Chinese Pond Herons. Whilst Ponds 1 C, 2A and 5 
位e probably too small and/or overgrown to be favoured by Chinese Pond Herons, 
regardless of anthropogenic influences, absence of Chinese Pond Herons 仕'Om

these other ponds suggests that unsuitable conditions, combined with the effects of 
Route 3 remained a significant factor. In particular, Ponds lA and 2 probably 
contained insufficient water to support feeding activity by Chinese Pond Herons. 
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起且已盟 Egretta garzetta 

iiii 

i 
5.20 During the period 宜。m 1990-97 the average peak winter count of Litt1e Egrets in 

the Deep Bay area was 1478 birds, representing 1 % of the eastJsouth-east Asian 
wintering popu1ation (C缸ey and Young 1999) 

5.21 Whilst this species feeds in a range of wetland habitats, it particu1ar1y favours 
commercia1 fishponds and gei-wais 創d is 翎 opportunistic feeder flocking at 
temporari1y abundant resources such as those provided by the draining down of 
ponds. 

5.22 This species was wide1y recorded within the Study Area, being seen on 20 ponds in 
the main study area south of the Kam Tin River. The opportunistic feeding 
behaviour of this species is reflected in its readi1y taking advantage of the fish-ki11, 
which occurred at Ponds 18 and 19. At these ponds numbers increased from no 
more than five individua1s during the ear1y p訂t of the study period 的 80 birds on 
each pond on 1少 January after fish had died (or were perhaps forced c10se to the 
surface due to deoxygenation of the water following dumping). As a consequence 
of this opportunistic feeding behaviour numbers of birds recorded on Ponds within 
the main Study Area varied markedly from a maximum of 199 birds on 13th 

January to a sing1e bird on 19th January. The peakcount of 199 birds represents 
13.5% ofthe average peak winter count ofthis species during 1990-97 (C叮叮 and

Young 1999) and, coincidental1y, a1so represents 13.5% of the tota1 number of 
Litt1e Egrets recorded during the January 2000 Inner Deep Bay Waterfow1 Count 
(Carey 2000). 

5.23 During March 2000, it was observed that an egretry, primari1y occupied by Little 
Egrets, was in the process of fonnation in trees and bamboo to the southwest of 
Ponds 8 and 10. This appe訂s to be a new egretry site, as Y oung and Cha (1995) or, 
more recently by Carey (1998) or Wong et aJ:. (1999) recorded no egretry here. A 
maximum tota1 of 78 adu1t Litt1e Egrets was recorded in the egretry on 31 5t March 
and a tota1 of 41 nests were counted on 11th April. During the period from 1990 to 
1995 between 100 and 334 pairs of Little Egrets nested in Hong Kong (mean of 
226 nests during this period). Numbers of this species in Hong Kong have shown 
an irregular, though broad1y downward, trend subsequent1y and on1y 176 pairs 
were recorded in 1999 (Wong et al. 1999). Ofthis tota1 only 68 pairs were present 
in the Deep Bay area and the largest Little Egret colony (at Mai PO vi11age) 
contained 39 pairs. The new egretry within the Study Area is, therefore, of m吋or

significance within Hong Kong, holding 18% of the mean breeding population 
during 1990-95 and 23% ofthe 1999 Hong Kong and 60% ofthe 1999 Deep Bay 
population 
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5.24 Of the species under consideration, the Little Egret was the most tolerant of huma.n 
dis個rbance with a mean flushing distance of 120m. During the earlier part of the 
study period few birds were recorded within 400m of Route 3 suggesting that 位1is
road, perhaps linked with other human activities in the southem p訂t ofthe Study 
Area, may have had some deleterious effect. This effect was less app訂'ent once the 
egretry became established, suggesting that proximity to the egre句 was a factor 
encouraging birds to feed nearby. However, numbers of birds feeding in certain 
ponds, notably Ponds lA, 2, 3-6 and 11-15 remained relatively low suggesting that 
the relative sc缸city of this species in these ponds was primarily a factor of 仕~e
absence of its preferred habitat types 

生旦旦旦旦 Ardea cinerea 

5.25 During the period 丘。m 1990-97 the average peak winter count ofGrey Herons in 
the Deep Bay 訂ea was 1322 birds, representing up to 5.3% of the eastlsoutheast 
Asian wintering population (C叮叮 and Young 1999). 

5.26 Up to 12 Grey Herons were found in the main Study Area (to the sou曲。fthe K3l:n 

Tin River) the average number recorded was 3.6 individuals. However, since Grey 
Herons are primarily winter visitors to Hong Kong (Carey et al. in prep) only one 
or two birds were recorded per visit after mid-March. Whilst only small numbers 
of birds were recorded south of the Kam Tin River, the survey of Ponds 21-37 
during December and January, showed that these ponds were important for Grey 
Herons. The ponds held an average of 55 birds, representing just under 5% of both 
the average Deep Bay winter population and the population during winter 
1999/2000 (Carey and Young 1999, Carey 2000 

5.27 lt is considered that much feeding activity of Grey Herons in Hong Kong is 
noctumal (Carey et al. in prep.) and, during the day, this species favours areas 
undisturbed by humans for roosting and loafing. It seems likely, therefo悶， that the 
ponds to the north of the Kam Tin River may form an important da:戶ime refuge 
area for this species and the birds present may c叮叮I out much of t1Jeir feeding 
along the MDC under cover of darkness. Birds do feed on fishponds, however, and 
in such circumstances typically feed solitarily on larger ponds where their larger 
size, together with their ability to plunge dive allows them to feed in water bodies 
unavailable to smaller Ardeids. 

5.28 Observations within and near the study site showed that the m吋ority of the Grey 
Herons in the area left within the hour p討or to dusk. Most birds departed towards 
the Deep Bay area, but many also headed towards the Kam Tin Valley. These 
observations would support the assumption that the Nam Sang Wai area is 
primarily a daytime roost for this species. 
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5.29 Grey Herons are very intolerant of human disturbance and the average flushing 
distance recorded in this Study is, at almost 250m, the greatest of也e Key Species 
considered here. 

5.30 Taking the foregoing factors into account, it is unsurprising that the observations of 
Grey Herons were concentrated to the north ofthe Kam Tin River with the greatest 
numbers recorded on Ponds 26, 27, 29, 34 and 37. There was some evidence that 
birds favoured larger ponds. However, the most significant factor was undoubtedly 
remoteness 丘。m human disturbance with no birds recorded within 600m of Route 
3 and a clear positive correlation with increasing distance 企om the road and other 
human activities in the southem part of the Area. Pond 26, which held an average 
of 14 birds in December and J anuary generally held the largest numbers，也is pond 
combined the merits of 企eedom of disturbance wi也 the avai1ability of 組
abandoned building which was used for roosting and loafing. 

Other wetland-dependant bird species regularly occurring in the Stu砂 Area and 
significant obsen叫ions olother bird species 1
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5.31 As discussed in p訂a. 5.6 (above), it is suggested that compensation measures 
should, primarily be focussed towards the Key Species. It is also necess紅Y to 
assess potential impacts on all regularly occuning wet1and-dependent bird species 
and to develop, where possible, compensation measures which will eliminate 
residual adverse impacts on these species. Such measures may be such that they 
can be accommodated within those measures proposed for the Key Species or they 
may require species-specific proposals within a p訂t of the Study Area or 
microhabitat design. Significant observations of these additional wet1and­
dependent bird species are considered below. Except where otherwise stated, 
observations of these species relate to the area to the south of the Kam Tin River 
(Ponds 1-19) and the Kam Tin River itself ("Ponds" 20 and 20A). Where 
observations suggest that the occurrence or numbers of a species present in the 
Study Area are of, at least, local significance, this is clearly noted below 

」

旦旦旦旦旦控 Tachybaptus rufìcollis 

5.32 A maximum of 19 adult birds was recorded on 4th March. Regu1ar observations 
suggested that there were five pairs breeding in the Study Area, with sing1e pairs 
on Ponds 4, 5 and 6 and two pairs on Ponds 16117. A pair with two young was 
noted on Pond 5 on 21 st and 30th Apri1 and two nests were found on Pond 17 on 
30th Apri l. Whilst this species is probably under司recorded during standard 
waterfowl surveys, typical mid-winter counts for the Deep Bay area 訂e of around 
100 birds, and a count of 162 birds in November 1999 was considered to be 
relatively high (Carey 2000). The numbers present in the Study Area therefore may 
be significant in a Hong Kong context. 

」

」

」
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Black-crowned Night Hero11 Nycticorax nycticorax 

5.33 A roost of up to 11 birds of this predominantly nocturnal heron was present 
adj acent to Pond 17 宜。m 31st March 切 30th April (the end of the study period). 
Like the Grey Heron, it is likely that Black-crowned Night Herons feed in 也e

MDC at night. Black-crowned Night Herons are notoriously hard to census 
accurately and Hong Kong counts show wide fluctuations. For example, only two 
birds were recorded in Deep Bay during the March 2000 Waterfowl Count (C訂ey

2000), but it is known that winter counts of 也is species bear little relation to 也e

numbers present (C叮叮 et al. 1999). Against this background, it is hard to assess 
the importance of this roost objectively. Given that 也e breeding population in 
Hong Kong has declined substantially in recent years to only 295 pairs in 1999 
(Wong et a l. 1999) it would be prudent toωsume 也at the roost is of at least 10ca1 
significance. 

旦型生Egret Bubulcus ibis 

5.34 Two birds were noted in the egretry to the west of Ponds 8 and 10 on one date, but 
there was no evidence of breeding. In 1999, 119 pairs of Catt1e Egrets were 
recorded breeding in Hong Kong, of which only 24 pairs were found in 仕le Deep 
Bay 訂閱 (Wong et al. 1999) 

Intennediate Egret Egretta intermedia 

5.35 There were three observations of up to two birds between 19th January and 10th 

March. Intermediate Egrets 訂e scarce passage migrants and winter visitors in 
Hong Kong (with no confinned breeding records) (Carey et al. in prep.). 

生盟主監笠 Egretta alba 

5.36 The Phase 1 Interim Report treated the Great Egret as a Key Species. However, 
with a maximum count of 8 birds (on 13th January) and a mean count of on1y 1.3 
birds, such treatment is now considered inappropriate. To put these numbers in 
context, during the period from 1990-97 也e average peak winter count of 也IS

species in the Deep Bay area was 529 birds, representing up to 5.3% of the 
east/south咽st Asian wintering population (C叮叮 and Young 1999). 
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5.37 Observations within the Study Area were scattered wi也恤 for 0伽:r Ardeids), 
relatively few sightings from those ponds c\osest to Route 3. A tempor.缸y

concentration of eight birds at or near Pond 18 on 13th J anuary was doubt1ess a 
consequence of a supply of readily available fish due to deoxygenation also noted 
with respect to numbers of Little Egrets. Compared with other species of Ardeids 
present in Deep Bay in winter, this species is relatively less dependent upon 
fishponds and other non-tidal habitats and more often uses the inter-tidal zone 
(C叮叮 et al. in prep). It 函， therefore, unsurprising that it was only recorded in 
small numbers in the Study Area. 

Eurasian Wigeon Anas penelope 

5.38 Up to 12 birds were recorded on Ponds 17 個d 20 between 16th December and 27'h 

January. Eurasian Wigeon is a wintervisitor to Hong Kong; the five-year mean of 
peak winter counts in Deep Bay during the period 1993-94 to 1997-98 was 2420, 
comprising 0.25 - 2.4% of the East Asian population (C叮叮 and Young 1999). 

Common Teal Anas crecca 

5.39 Up to ten birds were recorded on Pond 17 during the period from 4th December to 
17th March. Common Teal is a winter visitor to Hong Kong; the five year mean of 
peak winter counts in Deep Bay during the period 1993-94 to 1997-98 w訟 40肘，

comprising 0.4 - 4% ofthe east Asian population (Carey and Young 1999). 

White-breasted Waterher1 Amaurornis ph凹'Hlcurus

5.40 The White-breasted Waterhen is the most widespread breeding Rail in Hong Kong, 
and is very tolerant of disturbance and degradation of wet1ands. It was relatively 
sc訂閱 in the Study Area with up to four birds recorded during the study period at 
Ponds5 and 7 and in the Kam Tin River ("Ponds 20 and 20A). The latter site 
regularly held two birds, suggesting that a breeding pair was present at this 
location. 

CommonMoorhen Gallinula chloropus 

5.41 The Common Moorhen breeds regularly in the Deep Bay 訂ea and larger numbers 
occur in winter (Carey et al. in prep.). The peak number counted during Waterfowl 
Counts in winter 1999 -2000 was 171 birds. Up to 34 birds were recorded in the 
Study Area, with regular observations of up to five birds on Pond lD and a 
concentration on Pond 17 during most of the study period. Numbers on Pond 17 
peaked at 31 on 4th March. Whilst numbers of this rather skulking species 訂E
probably underestimated during standard Waterfowl Counts, the concentration of 
birds on Pond 17 is c\early of at least local significance. 
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Eurasian Coot Fu /ica atra 

5.42 Up to two Eurasian Coots were recorded on Ponds 5, 10, 12，間， 19 and 20 during 
the period 企om 4th December to 19th January. The peak number recorded of 
Eurasian Coots recorded in Deep Bay during Waterfowl Coun個 in winter 1999 -
2000 was 654 birds (C訂ey 2000). 

Little-ringed Plover Charadrius dubius 

1
，

J

門l
j
u

5.43 Up to 21 birds were regularly recorded in the Study Area, on Ponds lA (peak of 15 
birds), Pond 2 (peak of20 birds) and on the Kam Tin River (one bird). Evidence of 
breeding was recorded at all three of these site唱. Little-ringed Plovers are one of 
only two wader species that now breed regularly in Hong Kong (Carey et al. in 
prep.). The breeding population is poorly known as breeding birds 句pically utilise 
ephemeral sites such as landfills prior to vegetation becoming estab!ished. The 
peak count ofthe species during Waterfowl Counts in winter 1999 - 2000 was 202 
birds (C叮叮 2000). This is known to be a significant underestimate, as these 
counts do not include areas such as 血e MDC at Kam Tin, which regularly holds 
over 50 birds (M.R. Leven pers. obs.). 
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5.44 The Little-ringed Plover is one bird species that has undoubtedly benefited 丘。m

the low water levels in Ponds lA and 2, as they require open non-vegetated 訂eas

for feeding and breeding. In view of the absence of data on both wintering and 
breeding populations it is difficult to assess the importance ofthe population ofthe 
Study Area, but it would be prudent to assume that it is oflocal significance. 

Temminck's Stint Calidris temminckii 
刊
1
)叫

-
I
I
d
-
-
4

5.45 Temminck's Stints were recorded irregularly on Pond lA: six birds on 15 
February, eight on 31st March and three on 5th April. Temminck's Stints are a rather 
scarce winter visitor to Hong Kong, favouring shalIows and edges of fishponds and 
other 位eas of stilI，企esh or brackish water. A peak count of only 19 birds was 
recorded in Deep Bay during Waterfowl Counts in winter 1999 - 2000 (C位ey

2000). The habits and habitat preferences of this species resu1t in it being under­
recorded during these counts - for example birds, which were not enumerated 
during these counts were present on temporary ponds within the proposed Tin Shui 
Wai Wetland Park site during January 2000 (M.R. Leven pers. obs.). As with the 
preceding species, in the absence of firrn data, it is prudent to assume that the 
Study Area is of local importance for this species. 
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Common Snipe Gallinago gallinago 

5.46 Up to 出ree birds were recorded irregularly on Ponds IA 個d 17 and alongside the 
Kam Tin River. Common Snipes are not well recorded during Waterfowl Counts 
as many individuals occur on wet agricultural land (Leven 1998). The sporadic 
occurrences within the Study Area are not considered to be significant. 

Green Sandpiper Tringa ochropus 

5.47 Up to six birds were recorded in the Study Area 甘lIoughout the study period (at 
Ponds lA，凹， 2 and, especially on Ponds 16-19 個d on the Kam Tin River). This 
species is not adequately surveyed by Waterfowl Counts 訟 small numbers ofbirds 
occur widely in the Deep Bay area, feeding opportunisticaJly 紅ound fishponds, in 
creeks and on other small water-bodies, often in degraded habitats such as drainage 
charmels. 

Common Sandpiper Tringa hypoleucos 
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5.48 Up to six birds were recorded in the Study Area, with a similar distribution to 由自
previous species, occurring on Ponds IA, 7, and 16-17 and on the Kam Tin River. 
Like the Green Sandpiper, as a consequence ofthis scattered distribution, Common c_J 

Sandpiper is not adequately surveyed by Waterfowl Counts as small numbers of 、

birds occur widely in the Deep Bay area, feeding opportunistically around 
fishponds , in creeks, drainage charmels and on other small water-bodies. ~ 

White-throated Kingfisher Halcyon smyrnensis 

5.49 Single birds were recorded on Pond IA on 31st March and 5th April and on the 
Kam Tin River ("Pond" 20) on 5th April and 21 st April, with breeding suspected on 
the Kam Tin River on the latter date. Whilst still widespread, this species has 
declined in Hong Kong as a breeding bird since the 1930s (C訂ey et a l. in prep.) 
and it would be appropriate to avoid adverse impacts on known breeding sites. 

Commo也 Kingfisher Alcedo atthis 

5.50 Up to five birds were recorded 企om Ponds lA, lD, 2, 7, 15, 17 and on the Kam 
Tin River , Two birds recorded at Pond 16 on 30th April were exhibiting breeding 
behaviour. Whilst still widespread, especially as a winter visitor, this species has 
declined in Hong Kong as a breeding bird since the 1930s (Careyet al. in prep.) 
and it would be appropriate to avoid adverse impacts on known breeding sites. 
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Pied Kingfisher Ceryle rudis 

5.51 Up to three birds were recorded in the Study Area, all on Ponds 8 and 12-14 and on 
the Kam Tin River 宜。m 4th March to the end of the s個dy period. The 
concen甘ation of records suggests that breeding might occur in this area The Pied 
Kingfisher is a sc訂ce breeding bird in Hong Kong, being largely confined to Deep 
Bay and Starling Inlet (Carey et al. in prep.) and adverse impacts on known 
breeding sites should be avoided. 

Yellow Wagtai1 Motacilla flava 

5.52 The Yellow Wagtai1 is a common winter visitor and an abundant passage migrant 
throughout wetlands in the northern New Territories, especia11y favouring wetland 
agriculture, fishpond bunds and drained fishponds (C叮叮 et al. in prep.). Small 
numbers of this species were widespread in the Study Area but no notable 
concentrations were observed. 

c~ommon Stonechat Saxicola to呵叫“

5.53 The Common Stonechat is not strictly a wetland-dependent species, as it occurs 
widely in dryland and abandoned agricultural areas (Leven 1998). Nevertheless, 
fishpond bunds form an important habitat for this species in Hong Kong (Carey et 
al. in prep.). Up to 11 birds were recorded in widely scattered locations in the 
Study Area suggesting that this 訂閱 is (as might be anticipated), suitable wintering 
habitat for this migrant species. 

Dusky Warbler Phylloscopusfuscatus 

5.54 The Dusky Warbler is an abundant winter visitor to wet1ands in Hong Kong. 
Though it will utilise vegetated fishpond bunds especial1y where there is some 
shrub growth, it occurs in largest numbers in reedbeds and mangroves (Carey et a l. 
in prep.). Small numbers of Dusky Warblers were recorded widely in the Study 
Area, but the grass-covered bunds are not this species' favoured habitat. 

Red-bi l1ed Starling Sturnus sericeus 

5.55 Up to 20 birds were recorded irregularly feeding along the Kam Tin River and up 
to ten birds were seen at Pond 17 on two occasions. This species is listed as Near­
threatened by Collar et al. (1 994) and the Hong Kong wintering population ofup to 
at least 3,000 birds is almost certainly of international importance (Carey et al. in 
prep.). Red-billed Starlings typically feed along the edges of fishponds, creeks and 
other wetland sit臼 with abundant invertebrates (C叮叮 et al. in prep.). Whi1st the 
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nurnbers of Red-billed Starlings recorded in the Study Area are not large, in view '1 
of its global status, loss of feeding habitat for this species should be avoided. 

Whit叫耐E叫叫ng Sturnω sin叫 ] 

5.56 Two bir吐s were seen at Pond lA on 11 th April; whilst on the Kam Tin River tw。可
birds were reco吋d on 21 st April with four seen there on 30th April. On 也is last 
date 曲唱 birds were behaving as if breeding. White-shouldered Starlings were not 
considered﹒的 be wet1and-dependent by e訂lier observers in Hong Kong, but 也is '1 
species is now largely restricted to wetland areas, especially 鉛 a breeding bi吋 and J 
breeding numbers have declined substantially in the 20也閃E個ry (Leven 1998, 
Car叩
s剖ignifi必c咀街叩I且1C臼einHo∞f吼呵1璿gKong.

。伽 bird species J 
5.57 The occurrence of other bird species not discussed above is listed at Table 5.2. '1 

These species 訂e birds: which are comrnon and widespread in Hong Kong J 
according to Carey et a l. (in prep.) and for which the populations within the Study 
Area are not significant on even a local basis; or, species for which isolated 
occurrences within the Study Area are similarly not of significance. It should be 
noted, however, that the study period did not cover auturnn migration at which 
time a number of species, notably Warblers Acrocephalus and Locustella and 
Buntings Emberiza are known to use fishpond bunds in large numbers. Based on 
comparison of the habitats in the Study Area with similar habitats elsewhere it 
seems likely that the Study Area could hold significant numbers of these species at 
this time 

Mammals 
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5.58 Larger mammals (e.g. Mongooses, Civets, Otter, Leopard cat, Wild bo缸， Barking 
deer) were surveyed by day, searching for signs such as scats, diggings and 
burrows, and by night. 

5.59 Only one large mammal was observed, a Small Asian Mongoose Herpestes 

javanicus recorded at Pond 8 on 5th Apri l. The Smalt Asian Mongoose is 
widespread in the Deep Bay area (Reels 1996). The busy roads to the south and 
east, and the broad channel to the north of the site undoubtedly act as barriers to 
larger mammal species. Several rats (Rattus sp.) were observed at various locations 
across the Study Area. However, since identification of rats, mice and shrews was 
not part ofthe study brief, no attempt was made to identify them. 

」
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5.60 Numerous bats were observed foraging for insects over the ponds during every 
night visit to the Study Area. Significantly, on 31 March a dead bat was found in a 
roosting posture on a wooden ceiling beam in a derelict building located on the 
bund between Pond IA and Pond 2. This bat was photographed in-situ and then 
collected. It was subsequently passed on to Dr. Gary Ades (of Kadoorie Farm & 
Botanic G位den)， the acknowledged authority on Hong Kong bats. Dr. Ades 
identified the bat as Yellow House-bat Scotophilus kuhlii. This species has only 
been recorded from 3 other locations in the New Territories in Hong Kong, and its 
status 10cally is presently considered rare (Ades, 1999). 

5.61 Since all bats are protected under the Wild Animals Protection Ordinance, the 
derelict building in which the bat was found represe岫 a potentially important 
roost. This insectivorous bat species typically roosts in old buildings, which have 
concealed roof spaces. Colo別的 may consist of a few individuals or nurnber 
several hundred. Yellow House-bats have been seen foraging along watercourses 
in the northem New Territories and also foraging around fairly disturbed 
abandoned agricultural fields. Since, as with most bat species，也e roost sites 缸e
one of the major limiting factors ωdistribution and survival in Hong Kong, the 
loss of any known or potential roost sites should be considered seriously. Although 
no further evidence of current use by bats was found, it is possible that the building 
is used seasonally. 
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Reptiles 

5.62 Reptiles were surveyed by active searching in appropriate microhabitats during day 
and night visits to the Study Area. The findings are as shown on Table 5.3: 
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Table 5.3 
Reptiles recorded at the Yuen Long Bypass Floodway site, Mar-Apr 2000 

Species Commonname Location Number 
Chinemys reevesii Reeves' T errapin N orthem bund of Pond lD 
Gekko chinensis Chinese Gecko Ro.d to e.st of Pond 5 
Hemidac抄/us Bowring's Gecko Derelict land to east of Pond 6 1 
bowringii Derelict building between Ponds 1A and 2 2 
Eumeces Chinese Skink Northem bund ofPond 15 
chinensis Edge ofPond 1C 1 
Scincel/a reevesii Reeves' Smooth Derelict bui1ding between Ponds 1 A and 2 1 (gravid 

Skink fema1e) 
J的enochrophis Checkered Pond 1C 1 
piscator Kee1b.ck 
Ramphotyph/op, Common Blind Bund between Ponds 11B .nd 8 2 
braminus Sn.ke Nor甘1em bund ofPond 1 

Derelict bu i1ding between Ponds 1A and 2 2 
l
E
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5.63 All of the reptile species encountered 位e cornmon and widespread in lowland "1 

Hong Kong (K訂sen et al. , 1998). However, Reeves' Terrapin may be deciining 
locally due to competition 企'Om the introduced Nor仕1 American Red-eared Slider 
Trachemys scripta (K位sen et al. , 1998). Other cornmon species not recorded ï 
during the survey which might be expected to be present in the study 訂ea 1叫ude J 
Changeable Lizard Calotes versicolor Chinese Water Snake Enhydris chinensis, 
岫-chine吋at叫eP，圳枷仿制Cornmon Ratsnake Ptyas mucosus. J 
Amphibians 
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5.64 Amphibians were surveyed visually and aurally during day and night visits to 也e

Study Area. Findings were as follows: 

Table 5.4 
Amphibians recorded at the Yuen Long Bypass Floodway site, Mar-Apr 2000 

Species Commonname Location Number (est血late)

BuJo Asian Common Toad Pon也 1A， 1B, 1C, 10, 2, 5, 17 numerous (>50) 
melanostictus 
Rana guentheri Gunther's Frog Pon也 1 ， 1A, 1B, 1C, 10, 2, 3, abundant (>100) 

4, 5, 6, 7, 8, 10, 11 , 12, 13, 17 
Polypedates Brown Tree Frog Ponds 1A, 1C, 2 <5 
megacepha/us 
Ka/ophrynus Sponed Narτow- Ponds 1A, lB, 1 C, 2, road by numerous (>50) 
interlineatus mouthed Frog Pond5 
Ka/ou/a Asiatic Painted Frog Orainage channe1 to south of 3 
pu/chra Pond2 
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5.65 Five species of amphibian were recorded at the Study Area. The most notable of 
these was the Spotted Narrow-mouthed Frog, which was calling in large numbers 
at the southem end of the Study Area by mid-Apri l. This species appears to be 
confined to the northem New Territories locally (Karsen et 仗， 1998; Lau & 
Dudgeon, 1999). The Asiatic Painted Fi"og w訟 first seen and heard calling after the 
heavy rains of mid-April, also at the southem end of the Study Area. Brown Tree 
Frogs were heard from late March. Asian Common Toad and Gunther's Frog are 
very common and widespread throughout lowland Hong Kong, par!icularly in the 
New Territories. The Paddy Frog Rana limnocharis might also be expected at the 
Study Area, but was not recorded during the survey. 
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Odo /l ates (Drago /ljlies & Damse，伊拉吵

5.66 The study area supports a large number of lentic habitat dragonfly species, with 21 
species recorded out of a potential total of around 30 (see Wilson, 1995). 
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Table 5.5 

Odonates recorded at the Yuen Long Bypass Floodway site, Mar-Apr 2000 

Species Location Number Breeding 
(自恤ate) acH吋ty

observed 
Agriocnemis Ponds 1C, 15 2 
pygmaea 
Ischnura senegalensis Ubiquitous very abundant J 

('OOOs) 
Ceriagrion Ponds 1A, 1C, lD, 2, 4, 5, 6, 12, 15, numerous (>50) J 
auranticum smal1 pond north of2 
Anaciaeschna Ponds 1A, lD, 5, 6 4 
jaspidea 
Anax gutlatus Ponds 1A, 1D, 2, 17 6 
Anax parthenope Ponds 1C, 2 3 
Epopthalmia elegans Ponds 1A, 1D, 6 5 
Sinictinogomphus Ponds 1A, lD, 6 6 J 
c/avatus 
Brachydiplax Ponds 1C, 1D, 2, 12, 17, small pond frequent (>20) 
chalybea north of2 
Orthetrum sabina Ubiquitous abundant ('OOs) J 

Acisoma panorpoides Ponds lD, 17 3 J 
Brachythemis Ubiquitous abundant ('OOs) J 
contamlnata 
Crocothemis serviliα Ponds 1C, 1D, 2 6 
Diplacodes trivialis Ponds 1, 1A, 1B 3 
Neurothemis tullia Ponds lB, 2 2 
Pseudothemis zonala Ponds 1D, 12, vi11age area (fema1e) 4 
Trithemis aurora Ponds 1 A, 1 C, 1D 5 
Rhyothemis variegata Ubiquitous abundant ('OOs) 
Panta/a flavescens Ponds 1A, 2, 2A, 9, 15 >10 
ηamea vzrgmza Ubiquitous numerous (>50) J 

Tholymis tillarga Subway between Ponds 1B and 1D 
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5.67 Wilson (1997) regards most of these species 訟 'Common' or 'Abundant' in Hong 

Kong, with the exceptions of Agriocnemis pygmaea, Epopthalmia elegans, 
Sinictinogomphus c/avatus, Acisoma panorpoides and Neurothemis tu/lia , which 

are all rated as 'Fairly Common'. All five of these species were recorded in the 

southern part of the Study Area (Agriocnemis pygmaea and Acisoma panorpoides 

were also recorded from elsewhere in the Study Area). 
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5.68 Butterflies were ve可 poorly represented across the Study Area, prim訂ily due t。一
low flo叫 diversity， although timing of the survey would also be a factor, and it is 
pro bable that a survey later in the ye訂 would yield more species. 叫

Tab叫]
Butterßies recorded at the Yuen Long Bypass Floodway site, Mar-Apr 2000 

Species Commonname 
Graphium agamemnon Tailed Jay 
Graphium sarpedon Common Bluebottle 
Papilio clytia CommonMime 
Papilio demoleus Lime Butterfly 
Papilio helenus RedHelen 
Papilio polytes Common Mormon 
Delias pasithoe Red-base Jezebel 
Eurema hecabe Common Grass Yellow 
Pieris canidia Indian Cabbage White 
Hestina assimilis Red Ring-skirt 
Junonia almana Peacock Pansy 
Mycalesis mineus Dark-brand Bush Brown 
Zizeeria maha Pale Grass Blue 
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5.69 Among the 13 species encountered during the survey, the most abundant were the 
Indian Cabbage White Pieris canidia and the Pale Grass Blue Zizeeria maha. All 
species encountered are common or very common in Hong Kong (e.g. Wa\thew, 
1997; Bascombe et al., 1999). Six species were strong-flying papilionids that may 
not have bred at the Study Area 
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Ecological importance of the Study Area 

5.70 Whilst the Study Area primarily comprises anthropogenic habitats, and is much 
affected by disturbance, particularly from Route 3, it nevertheless contains much of 
ecological value. The additional fieldwork undertaken since the preparation of the 
Phase 1 Interim Report has been valuable in highlighting substantial differences 
between the summer and winter bird communities (with the Study Area being of 
greater importance in summer); and in providing information as to the Study Area's 
importance for other taxa groups. The Study Area can be subdivided as follows 

」

ι 

F 

June 2000 [g\repo，.t~"bI6329j 43 BBVHKL 



1
l
J

可
!
J

Agreement No. CE 79/96一。3
Yuen Long Bypass Floodway Feasibility Stu砂
Re由呵呵ment o[ Ecological Mitigation 

。'136/EJAlllIssue 2 
Final Report 

可
l
l

「
i
l
i
u

Area directly affected by the proposed route ofthe Bypass Floodway (Ponds 1-3, 
5, 6& 9) 

5.71 Winter season tieldwork in 血IS 缸ea suggested that use of this 訂ea by Key Bird 
Species was extremely limited. This was considered to be a consequence of the 
fact that the area was impacted by the fo l1owing factors: 
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(i) Direct disturbance from Route 3; 

(ii) Human activity around houses and other bui1dings; 

(iii) Low water levels in Ponds lA and 2 previously affected by the construction 
。f Route 3 (apparently due to ponds' owner no longer wishing these to be 
used as tishponds); 

(iv) Restored pond rernnants arising from construction of 也e MDC 訂e less 
attractive to Key Species than ful1 size working ponds. 
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5.72 Whilst spring season tieldwork showed relatively little use of this 訂閱 by the 
Chinese Pond Heron and Little Egret, the two breeding Key Bird Species (the other 
two species Great Cormorant and Grey Heron are largely winter visitors), 
utilisation of this area was distinctiy greater than in winter. Reasons for this change 
缸e not certain but may be a consequence of greater food availability in sumrner in 
the partial1y restored ponds, increases in water levels due to rainfall, natural 
successional recovery and proximity to the newly established egretry. The changes 
in numbers of these species using this area (and the remainder of the Study Area) 
缸e detai!ed in Table 5.7. 

Table 5.7 
Comparison of Pond Utilisation by Chinese Pond Heroo and Little Egret io wioter 

(December 1999 - February 2000) aod 
spring (March . April 2000) (average oumber of birds per pood) 

1
|
」
叫

l
l
J
1
|
J
1
J
I
-
-
4

Area Winter Spring 
Clliuese POIld Heron Little Egret C!Jinese Pond Heron Little Egret 

Ponds 1.3.5-6 & 9 0.02 0.08 0.26 。 19
Ponds 4几 8 ， 10 & 。 24 。.\3 。 32 0.57. 
11 
Ponds 12-15 。 25 0.08 0.06 0.31 
Ponds 16-19 1.73 4.38 0.42 0.64 
Kam Tin River 1.54 1.81 。 44 0.61 

* Total does not include up to 78 birds present in egre仕y
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5.73 However, p巴rhaps p紅tly as a consequence of the fact 也at the southem Ponds (in 
particul訂 the larger Ponds lA and 2) have not resumed commercial fish 
production, t血he臼s巴 ponds do have considerable value fi伽0叮r other we叫t甘la組nd.也P戶en吋1吋de缸m削n削l性t 

bird s叩P巴郎Cl泊es丸， in particular waders and especially Little-ringed Plove叮:r. They are also 
the most ecologically valuable part of the site, so fi訂 as bats, reptiles, amphibians 
and dragonf1ies 紅e concemed. These ponds are generally shallower and contain 
more structurally diverse vegetation than other ponds in the Study Area which 
(with the notable exception of Pond 17 at the northem end) were usually 
characterised by steep regular'banks overgrown with imp扭曲able stands of tall 
grasses (although Pond 9 was planted with short mango trees). The derelict 
bui1ding between Ponds lA and 2 is potentially an important bat roost and is also a 
ra也er good herpetological site (Bowring's Gecko, Reeve's Smooth Skink and 
Common Blind Snake were all recorded here). Reeves' Terrapin was observed at 
Pond lD and nowhere else on the site. Spotted Narrow-mouthed Frog, Asiatic 
Painted Frog and Brown Tree Frog were only recorded 倒也e sou也em ponds, and 
the highest dragon f1y diversity, inc1uding the most notable species, is to be found 
in Ponds lA-D and 2. 

可
i
l
-
-
l
u

弓
，I
J

可
l
B
J
門
，
1
:
J
司
I
I
J

Ponds 4 and 7 - 15 

5.74 These ponds share the relatively low numbers of Key Bird Species of the most 
southern ponds and differ prirnarily in the fact that, with the exception of Pond 9 
(which is planted with Mango Trees) and the restored Ponds 11 and l 1B they are 
steep-sided and thickly vegetated with long grass. The lack of habitat diversity 
provides few niches for wildlife and, unlike the southern ponds, recent construction 
activities have not provided the incidental wildlife benefits that these ponds have 
accrued. Ponds 8 and 10 are, however, irnrnediately adjacent to a new egretry 
which contains at least 41 pairs of Little Egrets and three pairs of Chinese Pond 
Herons. This egretry is of considerable signiticance within the context of the 
Ramsar Site and Hong Kong as a whole. 

」

5.75 With the notable exception of the egretry, factors inhibiting wildlife use are 
considered to be: 

(i) Unsuitable habitat-type, in terrns of tishpond profile and rnanagernent 
reglrne: 

(ii) Hurnan activi旬，

(iii) Disturbance from Route 3. 
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Ponds 16-19 alld Kam Tin River ("Ponds" 20 and 20A) 
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5.76 This 訂閱 is the main zone utilised for feeding by Chinese Pond Herons and Little 
Egrets, especial1y in winter. The former species undoubtedly benefits from the high 
edge to area ratio of the smal1 ponds (Carey and Young 1999) and the feeding 
opportunities provided by the Kam Tin River. Little Egret appe訂s to have 
benefited from the short-term effects of dumping 吋acent to Ponds 18 and 19 
creating a temporarily abundant food supply. The same factors encouraging use by 
伽se species probably militate against use Grey Herons and Great Cormorants. 
With respect to other wetland-dependent bird species, these ponds contain a 
characteristic a叮叮 of species that typically use fishponds, and support a notable 
concentration of Common Moorhens 由at may be of local significance. The 
“globally near-threatened" Red-billed Starling uses this 訂的 in small numbers. 

POllds 21 - 37 

5.77 Initial fieldwork carried out in this area during the earlier p缸t of 也e Study (until 
13 th Janu缸y) is primarily of value in providing an indication of the possible 
disturbance effects from Route 3 and other anthropogenic factors operating in the 
main Study Area. The most notable difference observed at Ponds 21 - 37 was the 
significantly higher utilisation by more disturbance-sensitive species, notably Great 
Cormorant and Grey Heron 

Value of area to be lost as a consequence of the construction of the Bypass 
Floodway 
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5.78 The section of the YL8F north of Pok Oi passes through an 訂閱。f fishponds 
which shows a relatively low level of utilisation by Key 8ird Species. As is 
discussed above, this is considered to be primarily a ∞nsequence of the ongoing 
disturbance caused by Route 3; exacerbated in some areas by other human 
activities. Whilst the lack of commercial fishpond production at Ponds lA and 2 
probably inhibits use by two Key 8ird Species (Chinese Pond Heron and Little 
Egret) it has, serendipitously, created suitable habitat for a range of 。也er wildlife: 
notably reptiles, amphibians, butterflies, dragonflies and some bird species, in 
particular wading birds which favour shallow areas of仕的h or brackish water. Also 
in this area, the presence of a Ye l10w House-bat utilising an abandoned dwel1ing is 
presumably also consequence of Route 3 construction leading to the dwelling 
being abandoned 
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Impacls on individual species 

5.79 Potential adverse impacts ofthe proposed YLBF route north to Pok Oi Hospital on 

species considered to be of conservation importance are summarised in Table 5.8. 

Table 5.8 
Potential adverse impacts of proposed YLBF route north to Pok Oi Hospital on 

species of conservation importance if no mitigation measures are implemented 

Species Permanent impact Construttlon Impact Not自

Birds 

Litt1e Grcbe LOS5 ofbreeding habitat for 2 Lass of breeding habitat for 2 Also limited 1055 ofwinter 
prs. (Ponds 5 and 6) prs. and disturbance of onc pr foraging area 

(Pond 7) 

Great Cormorant None None Species unlikely to U5C areas c10se 
to Route 3 

Cattle Egret None Potential Potential disturbance impact if 
Cattlc Egret uses egrctry in future 
years 

Chinese Pond Heron Limited 1055 of feeding habitat Disturhance of feeding habitat; Egre訂y 的 170m from proposed 
disturbance to breeding birds YLBF route 

Li ttle Egret Limitcd 1055 of feeding habitat Disturbance of feeding habitat; Egrc甘y is 170m from proposed 
disturbance to breeding birds VLBF route 

Grey Heron Limited 1055 of feeding habitat Limited disturbance of fccding Specics 1ikcly 10 use areas c10se 10 
habitat Route 3 in small numbers only 

White-breasted Waterhen Limited loss ofbreeding I Limited toss ofbreeding I Specics rc1ativcly insensitive to 
foraging areas foraging areas disturbance 

Common Moorhen Loss ofbreeding and foraging Limited 10ss ofbrceding I Not present in significant numbers 
habitat (primarily at Pond t D) foraging areas in disturbed areas 

Uttle Ringed Plovcr Loss offoraging areas for c. Species re1atively insensitive 10 
20 birds and several breeding disturbance; numbers may 
pairs (Ponds 1 A and 2) increase during construction 

period 

Temminck's Stint Loss offoraging areas (up to 8 Loss of foraging arcas 
birds on Pond I A) 

Mammals 

Yellow House Bat Loss o!"rOOSI site (Pond 1A/2) I Loss ofroost site and loss of 
feeding arcas 

Amplu"bians 

Spotted Narrow-mouthed Frog ! Loss of habitat (Ponds 1 A, I B, ! As peπnanent impact 
1C.2.5 

Dragonflies 

Acisoma panorpoides Loss ofbreeding habitat (Pond As permanent impact 
1Dγ 

Agriocnemis pyg.川acn Loss ofbreeùing habitat (Pond As permanent impact 
1C)' 

Epoptlralmia elegans Loss ofbreeding habitat As permanent impact 
(Ponds 1A.ID'nd6)嘲

Nellrothemis tuJlia Loss ofbreeding habitat As permanent impact 
(Ponds 1 B and 2)'" 

Sinictinogomplws clavallls Loss ofbreeding habitat As permanent impact 
(Ponds lA , 1D and 6)'" 

* Dragonfly 間cor函 are ascríhed同豆豆而函 where ad函區而扭扭叩吋ed. Breeding may not necessarily 

have taken place at these ponds but probably occurred nearby. 

Wildlife species previously discussed in the survey report, which do not appear on this li前. are not 
considered to be vulnerable to significant potentìal adverse impac臼.
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5.80 Adverse ecological effects of the proposed route north to Pok Oi Hospital would, 
therefor巴， include the following 

(i) Limited direct and indire芯t effects on foraging areas for Key Bird Species 
(principally Chines巳 Pond Herons and Little Egrets); 

(ii) Potentially significant disturbance effects on an egretry significant at a 
Hong Kong level, prim紅ily to Little Egrets; 

(iii) Loss of a roost site for the Yellow House-bat, considered to be rare in Hong 
Kong 

(iv) Habitat loss for bird, amphibian and dragonfly species making use of the 
wetlands formed by the Ponds lA - 2 

5.81 For the key bird species, however, the adverse ecological effects are limited by 誼le
cessation of commercial fishpond operations in the ponds directly affected by 仕le

construction of Route 3 (albeit this has inadvertently created suitable habitat for 
other taxa) compounded by the ongoing disturbance arising 企om the operation of 
Route 3. Compensatory wetland provision for the YLBF should, therefo間， seek 
not only to mitigate for direct fishpond habitat loss, but also to address the 
requirement to restore the wetland function within the Study Area with respect to 
the targeted Key Species 

Proposed habitat replacement and targeted Key Specie通

5.82 No true baseline survey data is available for the fishpond 訂閱 around the Au Tau 
prior to the construction of Route 3 that could provide a basis for assessment of 
compensation of wetland to be lost. For the purposes of the present assessment 
Ponds 1 A and 2 were assessed based on their assumed restoration. 

5.83 Of the species in questi凹， it is considered that the sensitivity of Grey Heron and 
Great Cormoranl 10 disturbance is such that they could not be predicted to use the 
affected areas in significant numbers even if the habitat had been reinstated 10 a 
level suitable for these species. However, Little Egret and, especial1y, Chinese 
Pond Heron could be expected to utilise these areas subject to reduced levels of use 
as a consequence of the disturbance impacts from Route 3. 
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Development of aIternative mitigation measures 

Original mitigation measures 

5.84 The prime concern of the original mitigation was to avoid taking the Floodway 
c10se to the fung shui knoll, and thus preserve the ecological integrity of也e ponds 
surrounding the knoll. The marshcrete mitigation proposed in the EIA 但BV，

1998) was not intended to be “ like-for-like" replication of lost habitat, but 
proposed easily maintained, in-channel, soft-engineering 也at was appropriate to its 
proximity to 也e disturbance generated by the operation of Route 3. It was 
recognised that feeding opportunities for wading bi叫s is Iimited to shallows (or 
pond edges), and the inundated marshcrete offered more extensive feeding 
opportunities such 泌的 found in wet agricultural land. The issues arising from 
land ownership (which have prompted 也is reassessment) have given rise to 也e

opportunity to move mitigation into a habitat of potentially higher value. This 
opportunity is explored in the following paragraphs. 

Compellsation requirements for the mit，捨ation area 

5.85 Given the evidence above that there is a disturbance coπidor due to Route 3, any 
mitigation 訂eas within that corridor will be unlikely to serve any compensatory 
pu巾。se in respect of the Key Species in the absence of measures to reduce 
disturbances. Given that the Grey Heron and Great Cormorant require largely 
undisturbed habitats, the mitigation areas should focus on enhancing habitat for the 
Little Egret and Chinese Pond Heron. Further refinement should address habitat 
creation for other species (notably amphibians and dragonflies) which will also be 
able to utilise the e出anced 訂eas.

5.86 Chinese Pond Heron and Little Egret were both found to occur in very low 
densities up to about 600m 企om Route 3. As such, it is considered that the main 
mitigation areas should be at least 600m 企om Route 3 (Figure 5.1). However with 
some modification of the fishponds slightly c10ser to Route 3 and the MDC, i.e. 
ponds 11 to 15 , these ponds would be suitable for mitigation purposes. The 
numbers of each species using the 訂閱 to be affected by the YLBF, and their 訂閱
proposed is shown in Table 5.10. 
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Table 5.9 
Number of Key Species in ponds affected by the floodway 

and in the proposed mitigation area 

N umber of Birds in N umber of birds in 
Species area affected by proposed mitigation Ratio 

floodway' area2 

Cormorant 。 34 

Chinese Pond Heron 2 35 18 

Litt1e Egret B 27 3 

Grey Heron 1 3 3 

Ponds 1 A, 1 B, 1 C, ID, 2, 2A, 3, 5, 6, 7 and 9. 
Ponds9， II ， II 日， 12, 14 and 15 
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5.87 Table 5.9 shows that changes in habitat 句pe in the revised mitigation area, (which 
is outside the area affected by the Floodway), needs to enhance the higher value 
ponds (12 , 14 and 15) to compensate for 10st ecologica1 function ofthe marshcrete 
or the existing habitat. Given that the 訂閱 for mitigation is approximately 也e same 
as the area directly affected by the Floodway. 

5.88 The revised mitigation measures will be directed towards the Chinese Pond Heron 
and Little Egret, which would benefit most from changes in habitat type and food 
availability through changed management of the ponds. These species will benefit 
丘。m the appropriate contouring of fishponds , draw down regimes designed to 
enhance food availability and physical measures to reduce disturbance. It is 
proposed that habitat creation or enhancement should be targeted at providing 
appropriate conditions for these species, together with other wetland司dependent
species in the Study Area that have comparable habitat requirements. 

Habitat type for mitigation areas 

5.89 It is apparent that the habitat type within the Study area has, on average, very high 
intrinsic ecological value. While in some areas this is compromised by disturbance, 
or modification due to infrastructure projects, there would appear to be no reason 
to change from a fishpond type habitat to any other in the fishponds where birds 
訂e currently feeding. This high ecological value is widely recognised within Hong 
Kong (PlanD Study on the Ecological Value of Fish Ponds in the Deep Bay Area 
1998). Compensation of fishpond loss in an 訂閱 of ponds with relatively low 
usage due to physical characteristics (e.g. steep edges making foraging impossible) 
is the most suitable compensation technique in the current instance. The only other 
habitat type within the study 訂閱 (abandoned river channel) was also found to 
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have high ecological value, and this has been considered in the possible recreation 門

。f marshcrete and reedbed type habitat which has originally proposed in the EIA 
for the function of water clean-up. The 訂閱 for reedbed would be limited in 缸ea，

would be c\ose to the Floodway channel, and would have functions ofwater clean- 可

up and provide a barrier for disturbance from sources such as the MDC and Route , J 
3. ln addition it wil\ provide important habitat for migrant, wetland-dependent, 
passerine birds such as Acrocephalus and Locustella warblers. Whilst these species . I 
were not recorded in the present Study, it is predicted that it is likely that they wi\l ,J 

occur in significant numbers in the YLBF corridor in autumn, and it is, therefore，門
appropriate to reprovide suitable habitat for these species. The habitat types for 
mitigation therefore fall into 2 categories: 

) .1 ( 
enhancement of fishponds 也rough change in profile and management 
reglm巴， and 

、
‘
'
，

1 .1 ( 
construction of a marshcrete 組d reedbed 訂閱 for water c\ean-up and a 
barrier to disturbance. 

Location of mit，伊tion areas 

5.90 Given the constraints noted above, the ideallocation ofthe revised mitigation 訂閱
should fulfil the following criteria: 

(iii) greater than 600m 仕om Route 3 and/or in a relatively undisturbed 訂閱
(iv) have significant e由ancement potential 
(v) be on Govemment Land 

Areas idelltified for mitigatioll 

5.91 Based on the requirements stated above it is considered that within the study area, 
ponds 11 to 15 provide a suitable location for mitigation. This area is divided into 
two areas: 

(vi) for ecological mitigation through fishpond enhancement 
(vii) for water clean-up mitigation through reedbed establishment 

5.92 Separation of these functions is required because of the location of the area now 
available for compensation. The reedbed wil\ be located in an area c\ose to the 
channel to minimize the amount of pumping which would be required to feed 
water into this 缸ea for the pu中ose of water clean-up. This 訂閱 is still disturbed by 
the presence of Route 3 and adjacent roads, and is therefore not suitable for full 
ecological mitigation, although these areas wil\ fulfill a valuable function in 
providing habitat for less disturbance-sensitive bird species (as noted above). An 
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area of less disturbed fishponds has been selected for ecological compensation of 
the Key Species, the smaller ardeids 個d also provide compensatory habitat for 
amphibians, dragonflies and other impacted bird species such as Little Grebe, 
Common Moorhen and waders. Use ofthese functioning ponds 臼 water clean-up 
would degrade 血ose ponds; and is impractical due to their distance from the 

YLBF. 
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5.93 The methodology for selecting altemative mitigation sites seeks to utilise and 
exhaust all available parcels of Govemment land. In respect of water clean-up 

opportur世ties， this report proposes to use Ponds 9, 11 and llB for modification to 
reedbeds for water clean-up pu中ose while Ponds 12, 14 and 15 缸e proposed to be 
叫anced for ecological mitigation (see Figure 5.1). Th帥 P戶00岫d岱s fi品制削a叫ill1 within 祖
訂e侃a zone旭ed

Zon叫1世m晦g P別l組(份OZP昀) No. S!YL-NSW/1. These water clean-up and ecological 
mitigation works can generally be considered as environmental improvement 
works to be carried out by Gove口lTI1ent dep訂個lents. According to the General 

Notes of the OZP, such environmental improvement works are always pe口m仕ed
and no planning permissiön is required. Table 5.10 shows the 缸ea of each pond 
and the proposed use of each pond in the mitigation scheme. Ponds 1 C and 2A 
were not found to be viable for inclusion in the altemative mitigation plan. 
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Table 5.10 
Ponds proposed for mitigation 
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Pond Area Current Habitat Type Proposed Mitigation 
(m') 

9 7370 Pond (managed) CLP Partial1y infil1 the pond and plant as a reedbed to 
pylon compensate for removal of marshcrete under 

previous mitigation 
111 26851 Pond halιfil1ed with Partial1y infi l1 the pond and plant as a reedbed to 
IIB 2298 water, 00 fish stock. compensate for removal of marshcrete under 

previous mitigation 
12 16591 These ponds are 

rainfi l1ed and have 
These ponds will be reprofiled and managed as some fish stock in 

14 16973 them, but are not fishponds for ecologica1 p叮poses.

managed 
15 15172 Rainfi l1ed pond, with 叮叮 ponds will be managed to improve food 

some fish s(ock bu( not availabili旬， and surrounded by a reedbed 
managed margin to provide shelter and a physica1 barrier 

to disturbance. 
Total 61 ,089 

* 1520m' of Pond 9 will be lost to the northem revetment of 也e Floodway, but a simi1ar 
area can be required by incorporating the bund separating Ponds 9 and 11B into the c1ean­
up area (see Figures 5.1 and 5.3). 
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5.94 In addition, Pond 9 is in the process of being established as an .actively managed ~ 

pond. A pylon is present in the ce甜ewhichmay i油油it some birds using the area. 
It is proposed that this pond be inc1uded in 也e reedbed water c1ean-up mitigation 
area. 

5.95 Clearly, several ponds suggested for mitigation are less than 600m 企om Route 3. 
While this is within the disturbance corridor, and therefore reduces the 
enhancement potential of these sites, it does not prevent this. In particular with 
respect to provision for amphibi組s， dragonflies, Little Grebes and Common 
Moorhens which 訂e either not disturbance-sensitive, or are less sensitive 也m
ardeids. Based on the low numbers of key species within the 缸ea to be lost, the 
proposed mitigation 訂閱 is considered to be adequate 訂閱 for mitigation. 

5.96 Other potentiallocations for mitigation do not exist within the current study 訂'ea，

due to a combination of private ownership and/or current high ecological value, 
which offers little opportunity for enhancement. 

5.97 From Table 5.11 it is c1ear that Ponds 12-15 were found to hold very low numbers 
。f both Little Egret and Chinese Pond Heron. This is in stark contrast to Ponds 18 
and 19, which, due to the circumstances discussed above, were used by very high 
numbers of these two species. Thus it would appear that e曲ancement is a viable 
option at Ponds 12-15 , and within the limits required for mitigation. 

Table 5.11 
Numbers ofChinese Pond Heron and 

Little Egret utilising Ponds 12-15 and 18-19 

Pond 12 Pond 13 Pond 14 Pond 15 Pond 18 Pond 19 

Little Egret 

Average per visit 0.05 。 2 。 3 。 l 4.3 5.1 

Maximum 2 2 2 80 80 

Clzinese Pond Heron 

Average per visit 。 2 。 l 。 1 。 2 1.2 0.8 

Maximum 2 2 2 3 10 6 
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Type 01 mitigation 

Ecological Enhancement 

5.98 Enh個cement of Ponds 12, 14 個d 15 (as shown in Figure 5.2) should comprise 
three changes in pond s個cture and management: 

(i) 1ncrease area of shallow water available for foraging 
(ii) Co別的1 over timing and duration of drainage 
(iii) Control of vegetation on bunds 
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5.99 By reducing the angle of也e banks, and the incorporation of berms wi也in thepond 
design, there will be a greater area available for foraging ardeids. All other factors 
being equa1, a larger pond will have more potential for enhancement than a sma11er 
one; more species and numbers ofbirds are likely to utilise a larger pond. For two 
ponds the same size, the pond with lower level ofuse may have more potential for 
enhancement by habitat improvement (though other factors such 訟 proximity to 
housing may have effects which cannot be 叫justed significantly). Based on 
observations during the field visits, the banks of Ponds 12 個d 14 are rather steep, 
which may be a contributory factor towards the low number of ardeids present. 
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5.1 00 1n addition, Pond 15 will be modified to provide reedbed around the margins as 
protection from disturbance sources. Enhancement should be targeted at species 
which are apparent1y more to1erant of Route 3 such as Litt1e Egret and Chinese 
Pond Heron, rather than the more disturbance sensitive Great Cormorant, Great 
Egret and Grey Heron. The effects of Route 3 are thus proposed to be avoided by 
targeting of mitigation rather than directly reducing the Route 3 effect. The 1atter 
option is somewhat problematic, at least on a large scale, as the measures which 
would be most likely to reduce the impact of the road, such as 虹ee p lanting or 
creation of other visual or sound barriers would themselves inhibit use by large 
waterbirds. However, limited local use of mounding or tree planting could usefully 
be considered in specific locations to reduce the adverse effects of Route 3 at the 
detailed habitat design stage. This wil\ encourage the use of the pond by the Key 
Species, and may also have the indirect effect of enhancing the use of ponds such 
as Pond 16 to the north. 
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5.101 P訂t of Pond 15 will be managed to form a network of shallow pools which will 
provide breeding habitat for dragonflies and 缸nphibians as well as feeding habitat 
for wading birds including Temminck's Stint, snipe and Common and Green 
Sandpipers. Shallow seasonal pools from which predatory fish are absent, with 
patches of marshy emergent vegetation on the edges and in the shallowest reaches, 
will satisfy the breeding requirements for Spotted Narrow-mouthed Frog. 
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5.102 Such seasonally inundated conditions may not, however be suitable for 
colonisation by the dragonflies Acisoma panorpoid，釘， Agriocnemis pygmaea, and 
Neurothemis tullia. A1though these are 仕opical species, and multivoltinism been 
demonstrated at least for A. pygmaea (albeit in permanently inundated conditions) 
(Corbet, 1999), it is uncertain whether these species are capable of breeding in 
seasonal wetlands. At any rate, the much larger Epopthalmia elegans and 
Sinictinogomphus clavat闊的rtainly require permanently inundated conditions in 
order to breed, and therefore establishment of pe口nanent ponds is also desirable in 
the mitigation area. These should have gently sloping, shallow banks with (ideal1y) 
submerged as well as emergent vegetation, as 也e majority of1entic habitat odonate 
larvae dwell in the shallow vegetated zone in depths of up to 1 me甘'e (Corbet, 
1999). To enhance chances of survivorsh旬， efforts should be made to exc1ude 
predatory fish 企om the ponds. 

5.103 During the process of drainage of a commercial1y operated fishpond, large 
numbers of non-commercial fish become available for ardeids. A similar event at 
ponds 18 and 19 (see above) resulted in large numbers of foraging Little Egrets 
and Chinese Pond Herons. By staggering the drainage time of Ponds 泣， 14 and 
15, and ifpossible, extending the duration ofthe process, large amounts ofsuitable 
food can be made available for ardeids. A1though it is recognised that this wi11 
only cover a relatively small period during the winter, this drainage process is an 
integral aspect of the winter foraging behaviour of ardeids within the Deep Bay 
area. Whilst it is proposed to operate ponds 12, 14 and 15 as a single water body 
for most of the time (during periods of high water availability) the process of bund 
redistribution should be designed to leave the lower levels of the bunds .intact. 
During dewatering the relict structure of the three ponds wi\l re-appe訂 in the form 
of three discrete (albeit shallow) water bodies. The final dewatering can then be 
organised sequentially to maximise feeding opportunity and even out the supply of 
food upon full exposure of each pond bottom. 

5.1 04 Mitigation for the loss ofthe roost ofYellow House Bat could include; 

(i) erection of bat boxes on nearby buildings, or suitable trees; 
(ii) bat roosts built into the design of stream bridges; and 
(iii) reconstruction of simple building, designed for bats 

5.105 It is proposed that the feasibility of these options and selection of a prefe叮ed
option should be undertaken at the project detailed design stage. Mitigation 
measures should be in place before the roost site is demolished. Solutions may 
include erection of bat boxes on nearby abandoned buildings as an interim measure 
prior to implementation of a pe口nanent solution. 
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Water Clean-up 
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5.1 06 An additional function of the Ponds 9, 11 組d I lB which will include areas of 
reedbed, is the cIean-up of polluted water passing 出rough the vegetation (as shown 
in Figure 5.3). A pumping station (Archimedian screw) was provisioned at the 
inflatable dam as part of 也e original mitigation scheme. As in the previous 
mitigation plan, diversion of p訂t of this flow 也rough 也e reedbed 缸ea to be 
established under this mitigation, will provide both the water clean-up function 
originally proposed in the EIA, and subject to the quality achieved may provide a 
supplemental water source for the fishponds to be managed under the proposed 
mitigation scheme. 

Disturbance impacts during the construction period 

5.107 Limited disturbance impacts during the construction period will not, for most 
species, be significant. However, since at least one building is known to have been 
used as a bat roost, all abandoned buildings (of which there are a number on the 
site) should be dismantled carefully to allow any bats still within to escape during 
destruction. Permanent or tempor缸y mitigation measures to provide a1temative bat 
roosts should be implemented prior to any building demolition. 
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5.108 Should the new egre甘y adjacent to the fung shui knoll remain in the breeding 
season before construction of the YLBF commences, the construction process 
should be phased so that piling (which will generate loud noises) be restricted to 
the months outside the period of egretry occupation from March to July. The 
northem and westem boundary of the works 缸'ea should be clearly defined and no 
activities by construction personnel should be permi前ed to the north and west of 
this bound訂y. No dogs should be permitted on site at any time. Water levels in 
ponds which are not part of the works 紅白 (Ponds 4, 8，個d 10) should be 
maintained at nonnal summer (wet season) levels during the period from March to 
August i.e. these ponds (4, 8 and 10) should 旦旦! be used by the contractors as any 
form ofWorks or storage 訂閱.
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Summary 

5.109 Table 5.1 2 summarises the mitigation ofimpacts resulting from the construction of 
the Floodway. 

Table 5.12 Summary of effects of mitigation measures to reduce or eIiminate 
adverse impacts of proposed YLBF route on species of conservation importance 

Species Potcntial permancnt impact I Potential constructÎon impact I Residual impacts 
Effeds of mitigation Effects ofmitlgatlon 

Birds 
Linle Grebe L05S of breeding habitat for 2 p悶. Disturbance Qf one pr. (Pond 7) I Insignificant. during 

(Ponds 5 and 6) I Fully mitigated by Fully mitigated by measures to cons甘'Uction period only 
proposed pond enhancement maintain water levels and prevent 

disturbance 

Great Corrnorant None I limited additional habîtat None None 
created 

Cattle Egret None Potential disturbance impact if Cattle Nonc 
Egr電t uses egr曲y in future years I 
的ully mitigated by measures to 
re5肘ct cOßstruction activitie5 during 
period of egr官前γ 。ccupat10n

Chinese Pond Limited 1055 01" feeding habitat I Fully Disturbance of feeding habitat; Limited 105s of feeding 
Heron mitigated by prop05ed pond di5turbance to b!1間ding birds I habitat during 

enhancement Disturbance to b間eding birds fu l1y construction period only 
mitigated by measures to restrict 
construction activities during period 
of egretry occupation 

Li tt1e Egret Limited 1055 01" feeding habitat I Fu l1 y Disturbance of feeding habitat; Limited 1055 of feeding 
mitigated by prop05ed pond disturbance to breeding bird5 I habitat during 
enhancement Disturbance to breeding birds fu l1y con5truction period only 

mitigated by measures to restrict 
con5truction activities during pe吋od
。f egretry occupation 

Grey Heron Limited 1055 01' feeding habitat I Fully Limited d的tur恤nce to feeding Limited 1055 of feeding 
mitigated by prop05ed pond habitat I no mitigation mea5ure5 habitat during 
enhancement construction period only 

White-breasted Limited 105s 0 1" breeding and foraging Limited 1055 of breeding and Ve可\imited los5 of 
Waterhen 且向as I Fully mitigated by prop05ed foraging areas I Some reduction in breeding and feeding 

pond enhancement los5 achieved by 5ite management habitat during 
proposa15 construction period only 

Common L055 01" breeding and foraging habitat LOS5 of breeding and foraging Limited los5 of breeding 
Mnorhen (primarily at Pond 10) I Fully habitat I Some reduction in 105s and foraging habitat 

mitigated by proposed pond achieved by 51個 management during construction 
enhancement proposal5 period only 

Litt1e Ringed L05S 01' foraging areas for c. 20 birds No 10s5 Significant permanent 
P10ver and several breeding pairs (Pond5 IA los5 of fo間gmg area5 

and 2) I Limited foraging area5 around and breeding site5 
prop05ed enhanced ponds 

Temminck's Stint Loss of loruging areas (up to 8 bîrds Loss of foraging areas I Some Limited 1055 of feeding 
on Pond 1 A) I Fully mitigated by reduction in 10s5 achieved by site habitat during 
proposed pond enhancement management proposals construction period on1y 

Mammals 
Ye l10w Hotlse Loss o t" roost site (Pond 1 AI2) I Fu l1y L05S of roosts and feeding areas I Limited 1055 of feeding 
8at cO l11pensated by specific measures to Altemative tempora可 or peπnanent areas during construction 

construct a1temative roost site roost site5 to be cons甘ucted p吋Or to pe吋od only 
any bu i1 ding demolition 
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Species Potential permanent impact I Potential construdion impact I Residual impacts 
EfTects of mitigation EfTects of mitlgatlon 

Amphibians 
Spotted Narrow- Loss of habitat (Ponds lA, 18, lC, LosS of h曲itat I Some 間duction in Loss of habitat during 
mouthed Frog 2.5 I Fu l1y compensated by pond 1055 achieved by sitc management construc討。n period only 

enhancement propo且1，

DTllgonJ1i，自

Acisoma Loss ofbreeding habitat (Pond 10)*' Loss of habitat I Some reduction in Loss of habitat during 
pano月poidl自 Fully compensated by pond 1055 achieved by 'site manag'甜甜，1 construction period only 

enhancement proposals 
Agriocnemis Loss ofbreeding habitat (Pond lC)*' LosS of habitat I Some 間duction in LosS of habitat during 
pygmaea FuIIy compensated by pond 1055 achieved by site ma 祖gement con5甘uction pcriod only 

enhanccment propo5als 
Epopthalmia Loss of breeding habitat (Ponds lA, Loss of h曲imt I Some reduction in Lo5S of habitat during 
e/egans 10 and 6)* I Fu l1y compen甜ted by 10s5 achievcd by 5ite managcment con5甘uction pcriod only 

pond enhanccmcnt propo5a15 
Neurothemis Loss 01' breeding habitat (Ponds 1B Loss of habitat I Some reduction in Loss of habitat during 
tullia and 2)* I Fully compensated by pond 10s5 achieved by site management construc加n pcriod only 

enhancemcnt propo5als 
Siniclinogomhus Loss of brccding habitat (Ponds lA, Loss of habitat I Some reduction in Loss of habitat during 
clavatus 10 and 6)* I Fu l1y compcnsated by 10s5 achicvcd by site management construction pcriod only 

pond enhancerr祖nl proposals 

Wildlife species previously di5cussed in the survey report which do not appear on this Iist are not considered to be vulncrable to 
significant potential adverse impacts. 
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6. 

6.1 

DEVELOPMENT OF MITIGATION MEASURES 

Management and Maintenance Responsibilities 

The management and maintenance activities f'Or each 'Of the ec'Ol'Ogical 
compensation areas described above are sh'Own in Table 6.1 

Table 6.1 Management and Maintenance Responsibilities 
。f Proposed Mitigation Measures 

Area Maintenance required Agent 
EcologIc3arl eemdub1吋gation areas and water Management ofbunds AFCD 
clean-up Clearance of excessive vegetation AFCD 

Desedimentation of ponds AFCD 
Harvesting of reedbed vegetation AFCD 

Water supply infrastructure to reedbed Clearance of si1t1detritis from condui阻. d阻ins and pipes. AFCD 

6.2 

6.3 

6 .4 

6.5 

6.6 

The Project Proponent of the Fl'Oodway w i11 be responsible f'Or the implementati 'On 
of the proposed ecological mitigation measures. Repr'Ofiling w 'Ould be carτied 'Out 
as part 'Of the initial mitigati'On measures. Once undertaken, it is envisi'Oned 也at
minimal vegetation management is all that will be required 'On a regular basis. 
Approximately every five ye訂5， p 'Onds will have t 'O be drained d 'Own, and 
accumulated sediments (primarily organic material) wi1l require t 'O be rem'Oved and 
p 'Ond c'Ont'Ours regraded. 

H 'Owever l'Onger term management 'Of the p 'Onds, in particular their 'Operati 'On as 
fishponds f'Or ec 'Ological purp 'Oses, needs to be carried out by AFCD. 

The potential to reduce human activity is limited as such activity mostly c'Onstitutes 
the disturbance effects of those who live and w 'Ork in the 訂'ea. However, as is 
known 企om elsewhere in the Deep Bay area, fish farming and wildlife 
conservation are compatible activities, so long as a limited disturbance t'O wildlife 
is tolerated and illegal activities (such as using lines strung with fish ho 'Oks to deter 
bird use) are prevented. N 'O generic activities to reduce human disturbance 訂e，
therefore, proposed, though at the stage of detailed design of mitigati 'On measures 
some site-specific measures may be considered. 

With respect to maintenance f'Or enhanced ponds it is suggested that their design is 
undertaken in such a way that r'Outine maintenance is restricted to periodic drain­
d 'Own, sediment removal and vegetation management 

Pri'Or to the outcome of the Wetland Compensation Study this work c 'Ould be 
undertaken by AFCD which has the expertise to do this. An appropriate 
management regime w 'Ould be resolved in close c'Ollaborati 'On with AFCD at the 
detailed design stage. The long term management of wetlands in Hong K 'Ong is the 
subject of an on-going Wetland Compensation Study which wi11 recommend the 
organisati 'On and mechanism for managing these valuable ec 'Ol'Ogical res 'Ources in 
Hong Kong. Table 6.2 sets 'Out the revised implementati 'On schedule as a result 'Of 
the reassessment of ecological mitigati'On. 
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Table 6.2 Revised Implementation Schedule 

EIA EM&A Environrnental Protection Meausres Locationl Implementation 

Ref LogRef Timing Agent 

Water 

Construction mitigation measures 

Wi血 referen臼 to Table 4.10 of the EIA study report and section 
4.7 of the EM&A manual the Contractor shall submit to 出e

Engineer and the Environrnental Manager at least six (6) weeks 
prior to cons回ctIon a to個1 of five (5) copi臼 of a method 
statement with accompanying drawings to illustrate the adequacy 
of the provision of water qual甸回tigarion measures to be 
irnplemented as designated in items (a) to (1) below. These 
drawings and method statement must be agreed and certified by 
the Environrnental Manager. A cer世fied copy must be deposited 
with 也e Director of Envirorunental Protection one month before 
co回住uction 5祖rts.

Table 4.7 (a) τneCon個ctor shall ensure 也at works with扭曲eYuen whole site/all times CC 
4.10 Loog Byp品s Floodway 祖ke place in 血e 也y season as 

far 品 practicable or else addi且onal tempof，缸y works 
such 晶 cofferdam or temporary earth bund will be 
required to minimise runoff and pollution from 也e

works entering the water colurnn. Water collectiog 
behind the c。在erdam shall be either pumped 0010 也e

land-bank or collecled, settled and pH adjusled 10 8.5 
or less before being allowed 10 enler 也e channels 
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EIA EM&A Environmental Protection Meausres 

Ref LogRef 

(b) Open stockpiles of construction materials (e.g 
aggregates, sand and fill rnaterial) on site shall be 
protected from erosion during rainstorrns. Measures 
shall be taken to prevem 由e washing away of 
construction materials, soil, silt or debris into any 
drainage systern. H ydroseeding should be used where 
practical. 

Table 4.7 (c) The transport of sediment to 由e environrnent shall be 
4.10 rninimised by the installation of appropriate sediment 

回ps with扭曲e drainage systern. Sediment traps shall 
be designed with adequate capa口可

(d) Wastewater generated 仕om也e washing down of mixer 
缸ucks 個d 也urnm且e扭曲ds誼通l訂 equipment sho叫d

be recycled. The discharge of wastewater should be 
kept to a minirnurn. 

(e) Wastewater generated from cons阻Jction activities 
should be discharged into an excavated sedimentation 
pit prior to discharge. The pit should be unlined to 
allow for 旭且ltration of water Ínto 血e ground 血d

serting of concrete before disposal 
' 
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EIA EM&A Environmental Protection Meausres 

Ref Log Ref 

(1) In the case of an unlined pil for a11 可pes of wastewater 
being settled out, water infiltration into the ground 
requries a license from EPD under the WPCO 
regulations. Where a liceose 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 

Table 4.7 (g) Oil intercepto阻 shall be provided in Site compoun也
4.10 and regnlarly emptied to prevent release of oils and 

grease into the surface water drainage system after 
accidental spillages. 百le interceptor shal1 have a 
bypass to prevent flushing duting perio也 of heavy 
rain. Oil and fuel bunkers shal1 be bunded to prevent 
discbarge due 10 accidental spillages or breaching of 
組成s.
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(h) Any waters enterin皂白e stonn drains must have a pH 
less than 8.5. Under normal circumstances, surplus 
wastewater n祖y be discharged into foul sewers after 
treatment in silt removal and pH adjus回ent facilities 
(to within 血e pH 阻nge of 6 個 9) Disposal of 
wastewater into stonn drains will require more 
elaborate 缸eatment Surface run-off should be 
segregated from the concrete batching pl祖t and 
casting y缸d ar，間， if 世ed， and diverted 扭曲e

stormwater drainage system Surface run-off 
contaminated by materials in a concrete batching plant 
or c扭曲Ig yard, if used, should be adequately treated 
before d區posal 泊to stormwater drains. 

(i) Runoff should be prevented from entering adjacent 
pon也出rough constmction of bunds between works 
are扭曲dponds.
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11 Table Section (j) The Contractor sha l1 take all reasonable measures to 
4.10 4.7 minirnise adverse impacts resulting from construction 

activities associated with 出e removal of sediments. 
These measures shall include ensuring 血at all p1a叫
and equipment and working metho也 meet the 
following criteria 

. urilising appropriate suspended solids containment 
screen while removing sediment 

. minimise disturbance of the channel bed while 
dredging; 

. m扭扭曲e leakage of dredged sediment during li侃ng

也rough 血e use of ciosed grabs where pracrical; 

. prevent the overflowing of個y hopper 凶ed to con扭扭
removed sediments 

(k) 叮le Contractor shall be responsible for disposing of all 
dredged sediments at an appropnate locarion 
depending on the volume and composirion of the 
material. 
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Table 4.7 (1) If any office, works area canteen or toilet fac i1ities are 
4.10 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 mitigatioll measures 

With reference to Table 4.11 and Figures 5.4 and 5.5 in the EIA 
Study Report, the Detailed Design Engineer (DDE) shall deposit 
scaled location and detail drawings with the Director of 
Environmen個1 Protection at least one month befo扭曲e

commencement of construction showing the design of the water 
clean叩個d ecological mitigation as specified in items (吋， (b) 
and (c) below and 扭曲e section on ecological mitigation in this 
schedule.τnedraw函gs shall be submitted to 血e Environmen旭1

Manager for prior approval 祖dce而fication.

Table τne Con虹actor should in∞rporate permeable are晶 along 也e

4.11 channel banks such as grasscrete，晶 described in the Ecology 
section of也is Irnplementation Schedule. 

Some water flow from the Archiroedian Screw should be directed 
so 也at water is diverted for water clean-up, and reedbed habitat 
for invertebrates and wetland-dependent p甜甜rine bird species. 

Ponds 9, 11 and 11B will be incorporated into the design to 
provide a water clean-up 缸閱 (Figures 5.1 and 5.3 血也e

Re曲S閏sml血。-
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Table Moniloring 
4.11 

8aseline monitoring of DO Turbidi旬， pH, NH,-N and 
Temperature at 出e immediate mixing zone (W ,) shall be 
undertaken by 伽 ET， during mid ebb tide for a period of two 
consecutive weeks at a frequency of once per day.τbe samples 
shall be taken at mid depth 

Table 4.5 Impact monitoring should be carried out as follows: 
4.11 

LocatioD Parameters Frequency 

AII Site Discharges Turbidi旬， PO， pH， Once per week 
including ultimate Temperature (during mid ebb at 
discharge into Kam uJtimate discharge) 
Tin River OiJ and grease, SS Once per month 

(during mid ebb at 
ultimate discharge) 

Mixing Zone of PH, Temperatu間， Once per week 
YLBF and Karn Tin NH4-N, DO during mid ebb 
River l Turbidity 

Mixing zone is taken 10 bc 10 m downstream from Ihe f100dway discharge part 
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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 血at the water quality criteria are 
exceeded, the actions in accordance with the Action Plan should 
be carried out 

6. 1.3 Ecology 

Construction mit拉-ation measures 

An Ecologist should be included in detailed design team. 

With reference to Section 5.5 of the ElA Study Report and 
Section 6.2 of the EM&A Manual, the Detailed Design Engineer 
will deposit with the Director of Environmental Protection scaled 
location and dctail drawings at least one month before 
construction conunences. These drawings shall show all 
ecological mitigation measures for 也e Project. The drawings 
shall demons回te conformance with the measures in the ElA 
study report and shal1 be cerrified by 也e Environmen阻1M缸祖.ger.

5.5.6 6.2 The alignment of northem channel section should be routed as 
close as possible to Route 3 to mininùse irnpact on fish ponds 
(Figure 5.2 in ElA). 

5.5.12 6.2 Grasscrete should be inc。中orated in the channel design on sides 
and base of channel between ch 1 +340 叩d3+545.

5.5.14 
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5.5.15 - 6.2 (Figures 5.1 in this Reassessment). "Recircu1ated" water shou1d 
5.5.19 be pumped from pumping station to supp1y water to the c\ean-up 

area (Ponds 9, 11 and 11B) in association with 10ca1 runoff. 

5.5.14 - 6.2 Pon也 12， 14 and 15 will be reprofiled 
5.5.19 

5.5.20 6.2 Suitable tree species should be p1anted along the channe1 banks 
which are attractive to fauna. Species shou1d be se1ected from 
species list given in Table 5.15 of ElA; 

句eration mitigation measures 

5.5.25 6.2 Maintenance of water c\ean-up areas should be carried out du血屯
也e operationa1 phase in the form of (i) grass cu恤E 個d (ü) 

5.5.26 sediment removal from 也e water supp1y infrastructure to 也e

reedbed. 
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Monitoring 

6.1 An ecological baseline survey of the proposed YLBF alignment 
(north ofCastle Peak Road) has been undertaken (Dec 1999-April 
2000). 

Ecological monitoring will be required during 也e construction 
phase 

• Monitoring of usage of 也e egretry on a monthly basis from 
March to August 

• Monitoring of condition and fauna of fish ponds to the south of 
the Karn Tin River on a monthly basis during the construction 
period 

• Monitoring of bat boxes or other measures to protect bat 
populations during 也e co回回C世onperiod

Dur扭g 也e frrst 2 years (commencing inunediately after project 
completion), quarterly floral and faunal surveys shall be carried 
out by (or 凹的心血pervision 0 1) an ecologist of at least恤e

years local e沖erience (vetted by AFCD ifnecessary). 

6.1 τ'he floral survey shall monitor the dominance, height 阻dde田ity
of naturally colonising wetland p1ant species，由ing 1 m qua企a個

at 也ree points within the clean-up reedbed 詛 Ponds 9, 11 and 
118 (to be decided in agreement with AFCD during detailed 
desi伊1).
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Faunal surveys shall include monitoring of bird. reptile. 
amphibian. butterfly and dragonfly numbers within 出e entrre 
channel and mitigation areas. Birds should be surveyed on a bi-
monthly basis and bird occurrence should be assigned to locality 
and habitat 可pe. Breeding behaviour should be recorded where 
appropriate. In addition. utilisation of the adjoining egre缸Y should 
be surveyed on a monthly basis between March and July. Bat use 
should be monitored by the bi-monthly inspection of bat boxes or 
。由er measures to create roosts. Bats should be 回，pped to confmn 
identity if necessary. Reptiles and 缸nphibians should be 
monitored by day/night surveys twice during the wet season 
(AprillMay and JulyIAugust). Butterfl悶悶d dragorrflies should 
be monitored by field surveys four times during the warrn season 
inAprillM呵. June/July. Augt盟的句脂mber個d OctoberlNovember 

Attention shall be drawn to dominant species (and their de田i可'l.

and 血e occurrence (if any) of rarities and protected species. and 
the activities of fauna (bree曲g/feeding/co岫19 etc.). Any other 
ou個ide influencing factors (pollution. development etc.) should 
be highlighted. 

For the next th扭e years, the s叮veys shaU be conducted on an 
annual. early wet seaSOD (May-June) cycle. Any 0也er ou祖ide

influencing factors (pollution, nearby development etc.) should be 
highlighted 

6.1 羽田 baseline da阻 prior to the Project commencement will be 
available for referen臼.
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Landscape & Visual Impacts 

With reference to Section 9.6 of the EIA Study Report and 
Chapter 7 of the EM&A Manual, the Detailed Design Engineer 
sh.ll deposit with the Director of Environrnent.l Protection, 
sc.led location .nd landscape report drawings and a l.ndsc.pe 
report demonstrating confonnance with the requirements of 血e

EIA study. The dr.wings 阻d l.n也c'pe report sh.ll h.ve prior 
.pprov.l .nd certific.tion by the Environmental M阻ager.

9.6.2 Cb.pter7 Soft landsc.ping me.sures should be used, employing n.tive pl.nt 
species to restore green landcover 個d e曲曲ce the veget.t吋，
rural environment. This includes tree/shrub pl扭曲19 and 

hydroseeding in the peripher.l site are.，也e proposed 
embankment slopes, footp.也 sides and.c滴血 ro.ds.

9.6.7 Ch.pter 7 Pollution tolerant wetland species should be planted in engineered 
wetland are.s. 

9.6.7 Ch.pter 7 After completion of cons回ction works, the dr.ined fishpon也 to

也e north of the YLBF site (nor甘1 of Route 3), should be 
restored 

9.6.8 Ch.pter7 τ11e recre.tional opportunities presented by the reprov時間ning of 
public open sp.ce .ffected by the YLBF, should be considered 
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9.6.9 Chapter7 The exterior of the pumping station, handrailings and parapets 
shall be painted in a colour so as to minimise visual irnpact. Trees 
and shrubs may be planted around the pumping station to so缸en
the visual impact of血es前四個時，

9.6.10 Chapter7 τbe inclusion of small areas of stone fmishin且， to soften 也e visual 
inlpact ofthe channel, should be examined 

9.6.11 Chapter7 In the interests of conservation 祖d preservation, the large Ficus 
λlicrocarpa and six protected species should be retained as 
described in the Tree Survey Report (Report No. 0136rrSRlIssue 
1). Eleven pr。但cted 出e species should be回nsplanted.

9.6.1 3 Chapter7 Top soil and fishpond bund material should be retained and used 
in any I四dscape ntitigation measures, and for reprofiling Ponds 9, 

ll, I lB, 12, 14 曲d 15. 

Detailed I血dscape design sho.uld be carried out by a landscape 
architect 

Monitoring 

7.1 During 也e soft lan也cape establishment and maintenance, each of 
也e following stages shall be subject to 伽 inspec世on and 
approval of the I血dscape architect before commencement of the 
next stage of works 
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EM&A Environmental Protection Meausres Loc.tion/ Implementation Implementation Relevant 

LogRef Timing Ag目前
Stages Legisl.tion 

D臼 IC 1 0 
血d

Guidelines 

7.1 After checking of setting out of pl.nting .re.s .nd specified ET ',/ a 

subgrade levels, .nd sening out of .ny .ddition.l pl.nting loc.tions/C 
.nd dr.in.ge prior 10 pl.cing lopsoils 8 

2. AI complelion of soil prep.ralion prior 10 pl.nting speCl日ed ET ,,/ ‘ 
10C'lions/C 

3 After pl.nling, slaking .nd tying prior to pl.cing mulch. specified ET ,,/ 

loc.tions/C 
4. At completion ofworks 

specified ET J 

5 At completion of e.ch three month period of 血e loc.tions/C 

maintenance works specl曰“ ET J 
l囚.tio凹的

Maintenance works landscaping monitoring should be carried out SpeCl日ed ET :,/ 
in accordance wi曲曲e General Schedule ofM.inlenance Works. loc.tions/O E 

Note 布is Implemen阻ion Schedule is based 00 infonnation provid吋 m 血e EIA 回d EM&A for the preIiminary design aod will be subjecllo review during subs呵uents個耳目。f
the projecl 

• De這=Design; C=Construction; O=Operation; 
Te師tory Developments D叩M叩lOnt (TDD) is Ihe uJtimale agent re叩onsible for the implement甜00 of the mitigation measures during design and construction stag臼.甘祖
DelaiJed D間伊 Engineer (DEE), Construclion ContnlClor (CC), Engineer's Represen削附但昀 and Environmental TI且m(E'ηwill be empJoyed by TDD in due course 
DSD is responsible for maintenance of the concrete channel during ope阻.1100 stage 

IDD has agreed to provide interim maintenance responsib iJity until a 戶m四ent maintenan臼仙也orily has been d自ign.t叫 for such siles under the Wetlaods Compensation 
Study 

WPCO W.ter Pollution Control Ordinaoce 
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7. RESIDUAL IMPACTS 

7.1 The origina1 ecological compensation measures proposed in the EIA provided an 
alternative habitat that compensated (on-site, and easily maintained) for the habitat 
lost under the Floodway alignment. In the same way, the revised ecological 
mitigation 訂閱 and design proposed in this study, has been designed to enhance 
也e ecological value of an existing habitat to an equiva\ent degree to 由此 impacted

by the Project. Compensation in terms of ecological va\ue thus ensures 也倒也e

residual irnpacts 宜。m the construction and operation of 也e Floodway 位e

minimized. The proposed mitigation wi1l a1so compensate for changes in irnpact 
and associated mitigation provided by the originally proposed marshcrete 訂詞， l.e. 
a water c\ean-up function. 

7.2 With respect to impacts on individual species, the measures proposed are predicted 
to eliminate any residual impacts through habitat loss with the exception of loss of 
breeding and feeding habitat for Little Ringed Plovers. 的 is noted in Section 5, 
this species breeds opportunistically on ephemeral open areas. Its presence as a 
breeding species at Ponds lA and 2 is an incidental consequence of their not being 
restored to fishpond use. Since the baseline for mitigation measures for the YLBF 
project is taken as restored fishponds, the loss of breeding habitat for this species 
is，的 a corollary, not catered for in the mitigation proposals. 

7.3 Table 7.1 summarises the original and revised ecological mitigation proposed for 
the Floodway. 

Table 7.1 
Summary ofOriginal and Replacement Mitigation 

for Yuen Long Bypass Floodway 

Type Area Ecological Value Maintenance Requirement (ha) 
Original Marshcrete+ 3.0 Moderate-high Annual cropping ofvegetation 
m的:gation • refuse clearance as requ叮ed

Trees* 2.5k Moderate Nonnallandscape maintenance 
Grasscrete 6.8 Moderate Annual cropping 

Replacement Reed bed+ 1.2 Moderate-high Regular cropping of vegetation 
mitigation - refuse clearance as required 

Enhanced ponds 4.9 High Annual strirnming of bunds 
Trees* 2.5k Moderate Nonnallandscape maintenance 
Grasscrete 6.8 Moderate Annual cropping 

+ 
* 

Incorporating water clean-up function wi也 ecological compensation 
Trees given as numbers planted 

June 2000 [g\reportlylbf6329] 74 BBVHKL 



、-，

Agreement No. CE 79/9ι03 

Yuen Long Bypass Floodway Fe個站ility Stu，φ 

Reassessment 01 Ecological Mitigation 

" 
0136IEWl/1ssue 2 

Final Report 
、 J

F一?

7.4 The major ecological benefits that will be provided as a result of the proposed 
mltIgatlOn are: 

(i) Enhancement of an area of fishponds which 缸e currently underuti1ized by 
avifauna, for reasons of lack of availability of food. 

(ii) An increase in the overall 位ea of ecologically valuable sites. 
(iii) Improved linkage between ecologically valuable areas. 
(iv) Provision of a reedbed 訂閱 for water clean-up. 
(v) Additional barrier landscaping from the reedbed around the fishpond 

mltIgatlOn area 
(vi) An additional 句pe ofreedbed habitat which can be utilized by a number of 

species in the 訂閱
(vii) Landscaping along both sides of the Floodway channel will provide greater 

degree of protection from disturbance to fauna feeding in the channel. 
(viii) A defined maintenance and management regime for the Floodway channel 

and the ecological compensation 訂eas will improve the long-term 
ecological (and amenity) value ofthe area 
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7.5 Additional benefits inc1ude the re-use of on-site fishpond bund material to reduce 
the depths of Ponds 9, 11 & 11B, and to provide shallow margins to Ponds 12, 14 
& 15 prec1udes the requirement to dispose off-site. Surplus material resulting from 
the pathway of the YLBF wil1 be redistributed to the mitigation ponds. Similarly, 
material from the separating bunds to be removed (wholly, or in part) between 
Ponds 9, 11 & l1B and Ponds 12, 14 & 15, will be re-used to reprofile the ponds. 

7.6 All or any adverse environmental impacts as a result of the reassessment, have 
been avoided with the implementation of the altemative mitigation proposed. The 
proposal to enhance fishponds is, itself, a recognition of the way in which 
opportunities for mitigation for the effects of wetland loss or damage has evolved 
in Hong Kong in the last few years. As AFCD is aware, recent successes (such as 
the e的ancement of Pond 20 at Mai Po) have demonstrated that such e曲ancement

can be spectacularly successful. The relocation of the mitigation away 企om

Route 3 and into the Wetland Conservation Area has given additional scope to 
ecologically enhance fishponds owned by Govemment. 
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Total number of key species recorded during each site visit Appendix 1: 
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Appendix 1: Flushing Distances for key species observed 
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Appendix 1 : Relationship Between Number of Great Cormorant and Distance From Route 3 or Pond Area 
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