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8.0 ECOLOGY
8.1 | ntroduction

8.1.1 Thissection comprisesof the ecologica assessment of the EIA. Thebroad objectives of the
ecological study are asfollows:

. to establish an ecologicd basdinefor the Sudy area, focusing on identifying key areas
and key species present;

. to assess the ecological implications of the sewerage project;
. to develop feasible and effective mitigation measures for significant impacts; and
. to determine whether residual, post mitigation impacts are acceptable.

8.1.2 Inaddition, in accordancewith Paragraph 6.5.1.5 of the Study Brief, Ecological Impact “ The
study shall takeinto account theimportance of ecologica componentsfor natura floralfauna
habitats in the development areas. It isessential to observe the importance of protecting,
rehabilitating and maintaining thenatural environment. Theassessment shall focusonissues
important to confirm the environmenta feasibility of the proposed development. Therdevant
Guidelines and requirements laid down in Annexes 8 and 16 of the TM shall be followed.”

8.1.3 Thisecology assessment provides abasdline for the study areawhich includes aliterature
review and results from the field survey work carried out to fill identified datagaps. Potentid
impacts resulting from the construction and operation of the project have beenidentified and
assessed. Mitigation measures have been proposed and an assessment made on the
acceptability of the residual impacts.

8.2 BasdineEcological Literature Review

Background

8.21 Thepurpose of theliterature review isto identify existing information on the habitats and
specieswhich are present within the study area. A comprehensive search was made of the
existing datafrom previous EIAs, research papers published in scientific journals, booksand
informationfrom specia interest groupsand naturdistsfor any relevant information concerning
the study area as detailed in the sectionsbelow. A completelist of the studies and reports
reviewed is provided in Section 8.7.

8.2.2 TheHong Kong University’s Department of Ecology and Bio-diversity was contacted to
obtain accessto their Terrestria Biodiversity Survey Database. However, the databaseis
currently in the process of being collated and not available for access until December 1999,
after the completion of this study.

Terrestrial Vegetation and Habitats

8.2.3 Theliterature reviewed included Thrower (1983, 1984, 1984 and 1988), Urban Council
(1971), Hill et al (1978), AFD (1993), Zhang et al (1997), Chu et al (1997) and Hodgkiss
(1978) for terrestrial plant species.
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Coastal and Intertidal Habitats

Theliterature reviewed for coastal and intertidal dataincluded Morton (1983) on seashore
speciesand ecology. Genera information on tropical fish ecology was gathered from Lowe-
McConndll (1995) and moretargeted information on adult fish populationsin thewaterstothe
north of Lantau Idand was obtained from Richards and Wu (1985), Mouchel (1998) and
Mouchel (1998).

Hyder (undated) which provided details on fish populations and potentid impactsresulting from
marine dredging activities in the waters north of Lantau Island was also reviewed.

Terrestrial Invertebrates

Information on the distribution and abundance of invertebrates was acquired from Wilson
(1998), Walthew (1997) Reels (1998) and Reels and Walthew (1998).

Avifauna

Thedidribution of avifaunawasreviewed from theHong Kong Bird Report (Hong Kong Bird
Watching Society 1995). Information on bird Sghtings was aso gathered from variousissues
of “Porcupine!” and dataon bird use of fish pondswas obtained from papersby Melville et
al (1994) and Chu (1995).

Reptiles and Amphibians

Karsen et al (1986) contained identification data and notes on speciesdistribution in Hong
Kong. Information on herpetofauna sightings were aso gathered from various issues of
“Porcupine!”.

Terrestrial Mammals

Information on sSghting of mammalswithin and around the study areawerelocated in various
issuesof “Porcuping!”, Adesand Redls(1998) describe the vaue of farmland in generd to bats
and notes on the land mammals of Hong Kong was provided by Goodyear (1992).

Freshwater Fish

Hay and Hodgkiss (1981) guide to Hong K ong freshwater fish gives details on the distribution
of themore common speciesof fish. A morecomprehensive checklist of freshwater fishwas
prepared by Chong and Dudgeon (1992) giving details on the status and distribution of 96
species of freshwater fish in Hong Kong.

Data Gaps
Thedataobtained from theliterature review was mostly related to Hong Kong asawhole with

afew recordsrelated to the study areaand its surroundings. Thus, further study area specific
ecological dataneeded to be collected to enable afull analysis of the ecological impacts. To
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accomplish thisan initial ecological field survey was carried out.

Initial Ecological Survey

Background

Aninitia ecological survey was carried out to provide awide scale description of the ecology
and identify key ecologica components. Theobjectivesof theinitia ecologica survey areas
follows:

. identify the habitats occurring within the study area;

. identify any area or species designated as important in Annex 16 of the Technical
Memorandum on Environmental Impact Assessment Process, specificaly “important
habitats where an ecological assessment will be necessary” and “species of
conservation importance” (Technical Memorandum, Annex 16, Appendix A, Notes
2 and 3); and

. identify areas or peciesthat requirefurther detailed ecological study in order to fully
assess the potential impacts of the project.

Habitat Survey

A habitat survey of the study areawas carried out following the method detailed by the Nature
Conservancy Council (1990), on the 22-23rd October 1998 and 10th November 1998. The
study area was surveyed and all habitats found were mapped.

Feld surveyswere carried out on the 23rd February 1999 to gather data on the dominant flora
and fauna of each habitat along the sewer route. 1n addition, any species of conservation
importance were recorded when identified.

The habitat maps created from the survey are shownin Drawings 8.1 to 8.4 and photographs
of each habitat identified along the sewer route are shown in Drawings 8.5t0 8.6. Floral
speciesligtsfor the study areaare givenin Appendices C.1 and C.7. Visud or indirect fauna
sightings during the course of the surveys were recorded and these are described in the
following text.

Scope of Potential |mpacts
With informetion gathered from the literature and from the initid ecologica survey, prdiminary

identification of potential ecologica impactsweremade. Theimpactsidentified are summearised
in Table 8.1.
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Table8.1:  Summary of Potential Impacts | dentified

Construction Operation

Loss of habitat and species Pollution of water bodies in the event of

. ] pump or power supply failure and
Water pollution from suspended solids generated subsequent overflow of raw sewage

during excavation or other activities

Disturbance to feeding or breeding birds

A moredetailed description of thekey issuesidentified at the preliminary stage and the habitats
and species groups of concern is given below.

The origindly proposed sewer dignment directly encroached on the edge of woodland blocks
just east of Wong Uk (Area4) and east of So Kwun Wat Tsuen (Area 6), as shown in
Drawings8.10and 8.11. While not resulting in habitat fragmentation, laying of the route would
result in the removal of some trees within the site boundary and possible damage to the root
systems of adjacent trees. |n addition, the Site boundary just north of Tai Lam Chung Tsuen
(Areal) wasvery closeto the edge of awooded arealeading to the potential for tree roots
to be damaged during construction.

Potential direct andindirect impacts on two bird habitats have been identified. The marsh at
the southern end of Tai Lam Chung Tsuen (Area2), shown in Drawing 8.7, may experience
changestoit’ shydrology asaresult of pipeineingalation. Thismay have asecondary impact
on bird speciesthat frequent themarsh. Direct disturbance of birdsthat frequent the marsh
may also occur during congtruction. Also, the active brackish water fish culture pond nextin
the Ta Lam Vdley (Area7), shownin Drawing 8.7 which will haveto be partidly filled into
accommodate the pumping station. Thiswould result in the loss of potential feeding and
breeding habitats for aquatic birds.

Nativefish present in astream located east of So Kwun Wat Tsuen (Area5), Drawing 8.8,
wereidentified as potentialy vulnerable to suspended solids generated during construction,
which may adversaly stressthem. Possible operational impacts may result from emergency
discharge of raw sewage into the stream following a pump or power supply failure.

The main estuary and small tributary at Tai Lam Chung (Area3 & 8), Drawing 8.7, may
contain juvenillefish of commercialy valuable species. Construction of the pipeline across
theseareasmay generate quantities of suspended solidsthat could adversaly Stressany juvenille
fish present. Possibleoperationd impactsmay result from emergency discharge of raw sewage
into these areas following a pump or power supply failure.

Focused Ecological Study

After identifying the potentially significant ecological impacts, further study work was
commissioned to enhance the ecological data on these areas to enable a more precise
prediction of the sgnificance of theimpactsand fill theidentified datagaps. The specificam
of the survey work wasto provide quantitative data on species occurrence, particularly any
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rare species and their associated abundance, in accordance with objectives, bullet points one
and two, in Section 8.4.1 above.

Four detailed ecological surveyswere carried out:

. atree survey located at Tai Lam Chung Tsuen, Wong Uk and east of So Kwun Wat
Tsuen (Areas 1, 4 and 6), as shown in Drawings 8.7 and 8.8;

. abird survey at both the marsh at the southern end of Tai Lam Chung Tsuen (Area2)
and the active brackish water fish culture pond next to the Tai Lam Valley Pumping
Station (Area 7), shown in Drawing 8.7;

. asurvey of stream fish in the So Kwun Wat valley stream, east of So Kwun Wat
Tsuen (Area5), Drawing 8.8; and

. asurvey of estuarinejuvenillefishinthe main estuary and smal tributary at Tai Lam
Chung (Area 3 and 8), as shown in Drawing 8.7.

Details of the methodol ogy applied and resultsfor each focused survey isgivenin Appendix
D.

Baseline Conditions

Background

The data collected from the literature and the field studies has been combined to provide an
ecological basdline description of the study area. For habitats affected by the project, species
list from current field surveys have beenincluded. Wherethe project isnot expectedto have
any impact, reference has been madeto field surveys carried out on similar habitatsin the
literature.

The Study Area

Thestudy areaissplitintothreesub-areas, Ta Lam Chung Valley, Castle Peak Villasand So
Kwun Wat, which aredl withinthe same geographical area. Theareais composed of upland
blocksof hillsof approximately 300-400m in height, which are dissected by long flat wide
valey floors. Part of the sudy areaa Ta Lam Chung Valley and Castle Pesk Villasincludes
coadtal and marine environments. The study boundary extends 500m from all Sdes of the site
boundary.

Upland Habitats

The uplandsin the study areaaretypica of Hong Kong, where the dryer more exposed areas
of hillsidetend to be inhabited by a mixture of scrub and short grasses. Where stressfrom
water shortage and periodic hill firesarelow, woodland has tended to develop. These areas
include north facing slopes, ravines or areas of sub-surface water seepage. Hillsides near
village areastend a so to have established woodland asaresult of tree planting and protection
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by villagers, careful of their fung shui duties. It would appear from field observationsthat fire
isthe biggest influence on the patchwork of wooded-scrub-grassland areas existing on the
hillsides in the study area.

Previous vegetation surveys have produced plant specieslistisfor thefollowing areas. WENT
Landfill site at Nim Wan (see Appendix C.2), Castle Peak borrow area on the south face of
Castle Peak (see Appendix C.3), Tuen Mun uplandsfor the Foothills Bypass (see Appendix
C.4), the power dtation Ste at Black Point (see Appendix C.5) and the Sham Tseng Link study
(see Appendix C.6). Most of the study areafor these surveys consisted of dry uplandswhich
are expected to be characterigtic of the Western New Territories uplands. However, the study
areaappearsto possess a higher proportion of upland woodland than found by these studies.

Speciesfound in dry upland grassands are generally common and widespread throughout
Hong Kong. These communitiestendto betransent, being cleared by periodic hill fires, with
the capacity for rapid regeneration in aperiod of 2-4 years. Upland grassland is a natural
habitat that has reached un-natural levels of dominancein Hong Kong, mainly dueto human
induced hill fires. It coverslarge areas of the SAR and tendsto be of mediumto low species
diversity. Itisvery easy to recreate. The ecological value of such ahabitat islow.

Woodland in the upland areasis semi-mature, of varying ages. Diversity of tree specieswas
found to be medium for the two woodland blocks surveyed at Tai Lam Chung and So Kwun
Wat. Composition of the woodland in these areas was found to betypical for Hong Kong.
A list of the speciesfound is givenin Appendix C.7.

Chinese Porcupine and the Small Indian Civet have been recorded for Tai Lam Chungand Tai
Lam Reservoir (anon. a. 1998). These species are protected in the SAR under the Wild
Animals Protection Ordinance.

Theresultsof the survey and analysisof the woodland survey dataisshownin Appendix C.7A
andin Table 8.2 below. The Hong Kong status of the tree species found are detailed in
Appendix C.7B. Thelocations of the three woodland sites sampled (Locations 1, 4 and 6) are
showninDrawings8.7 and 8.8. Woodland Areas1 and 4 displayed Similar averagediversity
vauesfor thetree and understorey layers. Woodland 6 showed thelargest diversity inthetree,
understorey and field layers. Generaly woodland Area 1 possesses a mixture of young and
semi-mature trees, with afew mature trees, woodland Area 4 possesses trees that are mainly
semi-mature with some mature and young trees. Woodland Area 6 possessestreesthat are
mainly mature to semi-mature with afew young trees. It would appear from the datathat the
more mature awoodland isthe higher thediversity of thetree, understorey and field layers.
The proportion of alien speciesvaried between each wood, with 22% of speciesdienin Area
1,30%in Aread and 10% in Area 6. The higher the proportion of species are dien the lower
the ecological vaue of thewood. Based on the above location specific parameters, ecological
valueisranked asfollowsfor the three areas surveyed: Woodland Area 6, Medium-High,
Woodland Area 4, Medium, and Woodland Area 1, Medium.
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Table8.2 Summary of Woodland Community Parametersand I ndexes

Surveyed Woodland Area 1* Woodland Area 4* Woodland Area 6*
March 1999
Averageof | Standard | Average of Standard | Averageof | Standard
Five Error in Five Error in Five Error in
Samples mean Samples mean Samples mean
TreelLayer 15x 15 m Quadrats
Number of 4.6 11 4.2 0.7 5.2 0.9
Species
Number of 238 9.0 10.2 15 24.4 13.8
Individuals
Diversity H' 14 0.4 1.6 0.3 1.9 0.2
Evenness 0.6 0.1 0.7 0.0 0.7 0.1
(Simpson's)
Understorey 10 x 10 m quadrats
Number of 7.0 11 12.6 0.7 13.0 2.4
Species
Number of 26.8 6.4 96.6 11.7 149.8 49.3
Individuals
Diversity H' 2.2 0.2 2.8 0.2 3.1 0.2
Evenness 0.6 0.1 0.4 0.1 0.6 0.0
(Simpson's)
Field 4 x 4 m Quadrats
Number of - - 2.8 1.0 3.0 0.5
Species
Number of - - 11.3 4.2 15.0 6.1
Individuals
Diversity H' - - 0.9 0.5 1.3 0.2
Evenness - - 0.8 0.1 0.8 0.1
(Simpson's)

Note* : Thelocation of areas 1, 4 & 6 are shown in Drawings 8.7 & 8.8

Woodland of thetypewithin the study area, asahabitat, it isnot rarein the SAR but recreation
of this habitat type would take along time. In order to replace the current woodland to its
existing condition after removal could take anywhere between 20-50 years. Generally the
woodland areaswithin the Stearewel| consolidated with little fragmentation which makesfor
good continuous habitats for woodland animals. Thevaue of thewoodland, asawhole, is
considered to be of medium-high ecological value.

Severd streams descend from the hill topswhich feed into themain valey streamsat Ta Lam
Chungand So KwunWeat. At thetimeof survey, during thedry season, their flow waslimited.
The catchwater dong part of Tai Lam Chung and So Kwun Wat valeysinterceptsrun off from
the upper hillsde and further reducesthe flow of some of the hill streams. The collected water
isfed into the Ta Lam Chung Reservoir to the north of the study area. The Pitcher Plant
(Nepenthesmirabilis), aprotected species under the Forestry Regul ations, has been recorded
within the sudy areaon the south facing dopes of So Kwun Wat valley, west of So Kwun Wat
valley and the hillsto the north of Siu Lam (Weatherhead undated). It prefersgranitic wet
s0ils, with good lighting. The generd location for these plantsis shown in Drawing 8.9. Where
the Pitcher Plant is found, streams would be considered of higher ecological value.
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Lowland Habitats

Thelow lying flat valley bottoms contain amixture of habitatsthat have evolved fromamainly
agricultura past. Theseincludeactiveagricultura land, abandoned fieldsin various stages of
colonisation by nativeflora, streams, ponds, marsh, orchardsand woodland. Villagehousing
isgenerdly of low dendity athough most habitats surrounding them are greatly modified by
human activity. Areaswherenativefloraand faunaare almost entirely excluded include the
various access road and the extensive areas of open storage that exist at So Kwun Wat and
Ta Lam Chung.

Theselowland areasarein astate of flux. Presently alarge proportion of the land has been
abandoned, with current agricultural activity located closeto villages. A largeproportion of the
availableflat land has been paved for the purpose of storing commercia cargo containers. It
would gppear that container storage is on the decline as the number of containers presently on
steismuch smaller than the number shown on previous aerial photographs. Consequently,
theselarge flat empty areas dominate the lower valey bottoms. The condruction of new village
housing isamorerecent activity, with previousagricultura land being taken up. At the present
moment areas of abandoned agricultural land and some small areas of woodland are being
cleared for new housing developments. The abandoned agricultura lands at the head of So
Kwun Wat valley have been left very much alone, with agreater number of plant and bird
species being observed.

Thelarge open storage areas offer little opportunity to nativefloraandfauna. They form large
barriersduetothar lack of cover and unnatura terrain which inhibit the movement of ground
dwelling animals. The various roads that cris-crossthe valley bottoms also fragment and
reduce connection between various habitats. Other areasthat have been cleared for housing
projectsor are part of village open spaces dso exhibit smilar characterigtics, dthough villages
tend to have ahigher number of trees. These areas are considered to be of low ecological
value.

Theareaof active agricultural landisgreetly reduced and tendsto belocated around existing
villages. Crops observed include choi sum, bat choi, lettice and other market garden
vegetablesand fruits. Thenatura flora diversity intheseareasislow, giventhe highintensity
of agricultural use.

Large areas of abandoned or fallow farm land exist throughout the lowlands. Two general
community types have been observed. Dry grasdandswhich are composed of taller courser
grasses on soilswhich dry out in the dry season and wet grass ands which are composed of
shorter finer grass specieswith associated herbswhich remain moist inthedry season. Flora
species recorded are shown in Appendix C.1. No rare or uncommon plants were found.

Bird species found on agricultural 1and appear to be generalists, most of which arefound in
aress of wet agriculture, the urban fringe and on landfill Sites or open storage (Leven 1998).
Species observed within the study area, during the dry season on abandoned dry agricultura
land, include Lonchura punctulata (Spotted Munia), Prinia flaviventris (Y ellow Bellied
Prinia) and Passer montanus (saturatus) (Tree Sparrow). All species recorded are common
in Hong Kong.
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Theexisting agricultural land, grassland and abandoned agricultural land arerdlatively recent
habitats and they still exhibit influences from man and are not precisely natural. The area
avallableinthe study areaislarge. Overal diversity of floraand faunais expectedto be low
compared with other natura habitatsin Hong Kong. The potential vaue of these habitatsis
likely toincreaseif they areleft to follow their natural course of development into scrubland and
woodland. Mogt of the grasdandsin the study area are probably lessthan 7 years old and are,
therefore, relatively young. Theecological vaueof thishabitat groupis, therefore, judged to
be low.

M ar shland

The area of marshland located south of Tai Lam Chung Tsuen probably originated from
abandoned wet paddy fields. A photograph at the marsh is shown in Drawing 8.5 and its
locationindicatedin Drawing 8.7. Floristicaly, the plant community present istypical of wet
grassand/ marshland. Nine specieswere recorded, the plant community being amixture of
ferd agricultura and native marshland species. A ligt of these peciesisgivenin Appendix C.1.
The northern part of the marsh possesses a small pool which has been degraded by physical
refuse (old tyres) and some engineoil. The damage is mostly cosmetic, however, and the
remainder of the marsh appearsto befairly unaffected by gross disturbance and plant growth
appeared healthy.

Results of two separate bird surveyson themarsh, each lasting a20 minute period, identified
10 species (Appendix C.10). Species associated with the marsh included, Amaurornis
phoenicurus (White-breasted Waterhen), Hirundo rustica (Barn Swallow), Anthus hodgsoni
(Olive-backed Pipit), Pycnonotus jocosus (Crested Bulbul), Copsychus saularis (Magpie
Robin), Prinia flaviventris (Y ellow-bellied Prinia), Motocilla cinerea (Grey Wagtail),
Centropussinensis(Greater Coucal), Cisticola juncidis (Fantail Warbler) and Orthotomus
sutorius (Common Tailorbird), Gallinago stenura (Pintail Snipe). Most of the speciesare
widespread and common in Hong Kong, with the exception of Cisticolajuncidiswhichisloca
but not uncommon and Gallinago stenura which islocal or rare.

Dragonflies have been observed in October 1998 hunting over the marsh, with atotal of 6
possi ble speciesbeing recorded. Itisnot certain whether they breed but itislikely during the
wet season.

At the present timein Hong Kong, the availability of marshland is constantly reducing, mainly
through developmentd pressuresonflat land. Thisparticular marsh representstheonly sizable
area of freshwater wetland recorded inside the study area. 1t may be considered of local
importance as afeeding and breeding areafor wetland birds. Insome casesthesesmall idands
of wetland act asmini stop off pointsfor migrating birds, asin the case of the Pintail Snipe
observed and in some cases can provide food and shelter when it is most needed.

Themarsh has obvioudy arisen from disused paddy fields and the species composition of its
floracontainswet agriculture species, reducing itsnaturalness. Physical disturbanceto the
northern end through disposal of old tyres and some engine oil aso reduces the natural ness of
thishabitat. Itisof medium sizeand not extensveinarea. Thediversity of floraand fauna
together isnot high. Themajority of speciesrecorded were common to Hong Kong, with the
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exception of the Pintail Snipe, ararewinter migrant. Marshland, in any condition, isbecoming
rarer asahabitat in Hong Kong and, in addition, the potentid vaue of thissteisvery large, if
measures were taken to remove the rubbish, prevent further pollution and create arange of
poolsfor wildlife. The site does provide amigratory stopover point for Snipe and possibly
other wetland species. The ecological value of this siteis, therefore, judged to be medium.

Fish Ponds

8.7.23 Thetwofishpondsat Ta Lam Valey arefor the cultivation of marinefish, most probably
Mugil cephalus (Grey Mullet), an ubiquitous species. A photograph of the pondsisshown
in Drawing 8.5 and their locationindicated in Drawing 8.7. The bank vegetation reflectsthe
marine nature with Hibiscus tiliaceus (Cuban Bast), Sesuvium portulacastrum (Seaside
purdane), sedges and Paspalum distichum (Knotgrass) closeto the water. All plant species
recorded are common seashore plants, see Appendix C.1.

8.7.24 In a study of the fish ponds in the Deep Bay area, Chu (1995) found that the floristic
composition of fish pond sSteswas rdatively smple, with low speciesdiversity which reflects
the species characteristic recorded for the Tai Lam Valley ponds.

8.7.25 Bird species associated with the ponds observed over two surveys amounted to 4 species
(Appendix C.10); namely the Common Kingfisher (Alcedo atthis), Magpie Robin (Copsychus
saularis), Little Egret (Egretta garzetta) and White-breasted Waterhen (Amaurornis
phoenicurus). All species are common and widespread in Hong Kong.

8.7.26 Thesteisafrequent feeding spot for the Common Kingfisher, although thisisnot itsonly
option for food. The greater area of hunting habitat provided by the main estuary whichis
adjacent to the ponds reduces the value of this site as afeeding site for piscivorous birds.

8.7.27 Thenaurdnessof these pondsislimited, conddering thelevel of human management involved.
Inaddition, sincetheoriginal floristic survey, part of the banks deflorahasbeen destroyed by
the application of weedkillers, further reducing thevalue of thesitetowildlife. Thehabitat is
small, but part of alarger estuarine complex. Speciesdiversity isnot high. Fish pondsasa
habitat in Hong Kong are on the decrease and this habitat isthe only examplein theloca ares,
although, it would be rdatively smpleto recreate thishabitat. Potentia value of this habitat
could beincreased by the reductionin intensive management practices, such asthe gpplication
of weed killer. The habitat is, therefore, judged to be of medium to low ecological value.

So Kwun Wat Valley Stream

8.7.28 Thereisonemain streaminthe So KwunWat Valley. Intheupper valey, east of So Kwun
Wat Tsuen, the waters are clean, with little anthropogenic input and the stream bed is
composed of coarse gravel and sands. At thetime of survey during the dry season, the flow
wasminima. Where woodland shades the waters, the undergrowth vegetation was limited,
whilein more open areas, the banks and stream margins were well vegetated with herbsand
grasses typical of stream banks. Plant species found aong the open banks were Mikania
guaco (F), Polygonium hydropiper (F), Commelina nudiflora (F), Colocasia esculenta
(O), Ageratom conzoides (O), the sedge Cyperus radiatus (O), Minosa pudica (R), an dien
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species, Gynuria bicolor (R) and thegrassEleusineindica (R), see Appendix C.1. All are
not rareor particularly uncommon, athough the habitat created by the banksideand margina
vegetation will provide shelter and food for the stream fauna.

8.7.29 A fish survey from the upper stream east of So Kwun Wat Tsuen, as detailed in Appendix
C.11 and summarised in Table 8.3 below, revealed 4 species of fish, all of which are
widespread in Hong Kong and in other parts of China. Diversity, as expressed by the
Shannon-Wiener function was low and evenness (Smpsons function) was aso low, asshown
in Table8.4. Thefish community being dominated by Poeciliareticulata and the prevenance
of thisfish, an alien speciesto Hong Kong, reduces the natural ness of the fish community asa
whole.

Table8.3 Stream Fish Species Recorded East of So Kwun Wat Tsuen

Species Number | Length | Weight Local Regional
Caught (mm) (9) Distribution Distribution
Capoeta Widespread Chang-jiang, Pear
semifasciolata (Six 5 35.2 15 River, Min-jiang
Banded Barb) and Hainan Island
Poecilia reticulata Widespread in
(Guppy) 104 36.9 1.3 |Hong Kong, non-
native species
Macropodus Widespread in Distributed widely
opercularis (Paradise Hong Kong in the freshwaters
Fish) 4 5125 | 225 of China south of
the Chang-jiang
Oreonectes Widespread in Pearl River Basin
platycephalus 9 28 25 the upper part of
(Flat Headed Loach) ' streamsin Hong

Kong

Table8.4 Statistics of Captured Stream Fish East of So Kwun Wat Tsuen

Par ameter Value
Number of Species 4
Number of Individuals 126
Diversity H' 0.84
Evenness 0.36

8.7.30 Aswdl asfish, fivedifferent individuasof dragonfly nymphwereincidentally collected inthe
fishing nets, demondirating that the Siteisabreeding ground. 1t is possible that they belong to
fivedifferent species, dthough further detailed identification would berequired to confirmthis.
A ligt of likely candidates are given in Appendix C.12. The population of smaler fish species
in the stream will undoubtedly provide a rich food source for these ruthless predators.
According to Wilson (1997) over 25 specieswould be recommended before declaring asite
aSSSl. The presence of 5 species would not merit high consideration.
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8.7.32

8.7.33

8.7.34

8.7.35

8.7.36

A Common Kingfisher on the 23rd February 1999 and aPied Kingfisher in March 1998 were,
also, observed hunting dong the stream. The former iscommon in Hong Kong, the latter is
local in distribution.

Thispart of thestream isvery naturd in character, with little modification to the banks and low
input of fertilisers and human wastes. Habitat diversity is good with patches of open and
shaded stream which will encourage arange of faunal species. Diversity of fish specieswas
low however, with the community being dominated by theaien species. The presence of the
nymphsof five possible species dragonfly increasesthe value of the habitat on fauna grounds.
Overdl the various components of floraand faunaadd up to ahabitat of medium ecologica
value, worthy of protection from adverse impacts.

Progressing down the stream towards the village aress, the clarity of the water isgradually
reduced, with algal mats attached to rocks becoming more prevalent. Feeder streams
originating from village areas were contaminated with overflow fromill maintained septic tanks.
Itis, therefore, likely that theaga growth and cloudy water iscaused by sewage pallution. The
banks of the stream have a so been shot-created asastrengthening measure. The naturalness
of thispart of the stream istherefore low. Diversity of floraand faunais aso expected to be
low. It would be relatively easy to recreate the pre-existing habitat by removing the sewage
input and restoring the banksto their previous condition. Theecologica vaue of thishabitat
is, therefore, considered to be low.

Tai Lam Chung Valley Stream

Ta Lam Chung valley stream isheaded by one of the concrete damsfor the Tai Lam Chung
Resarvoir. Resdud flow into the existing stream bed from the reservoir passesthrough the Tai
Lam Chung Correctiond Institution. Thedry season flow isminimal to non-existent. The
stream bed is composed of boulders, gravels and sands, indicating that flow can or has been
very largeat times. Small poolsexist along the stream course, some of which are quite deep,
with some containing fish of 10-20cm in length. The banks are colonised by wet grasdand.
Thestreamwidensout asit joinsthe main estuary at theentranceto the Correctiona Ingtitution.
This habitat is ranked of medium ecological value.

Coastal and Intertidal

Themain coagtd habitatsconssts of seadefencewalls, rocky outcropsof headlandsand more
sheltered sandy bays. The bay at east of Castle Peak Villas and South of Siu Lam, Drawing
8.3, providesagood example of seral changefromseatoland. A large bar of sand headsthe
bay behind which apool of brackish water has devel oped. The sand bar istopped by coastd
creeping grasses. The pool was observed to contain some small individual fish of unknown
gpeciesand smal individua specimensof mangrovetrees. A belt of treesonthelandward side
of the pool are of the species Hibiscustiliaceus, acoastal specieswhich isfound throughout
thetropics. Such habitat typesare becoming rarer in Hong Kong through coastal devel opment
pressures.

Themainestuary a Ta Lam Chung doesnot possesalargelow water intertidal areainrelation
toitstota hightidearea. The mgority of the estuary remaining submerged at low water. The
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8.7.37

8.7.38

8.7.39

8.7.40

8.741

8.8

881

northern end of the estuary containsthe highest area of intertidal habitat and is composed of
intertidal sand/mud flats which are inhabited by burrowing crabs. The central and southern
parts of the estuary are composed of cobble shore with hard seawalls and afew area of sand
flats. Grazing snails were observed on the hard substrates.

Estuarine

The stream at Tai Lam Chung enters the long finger of the main estuary at the border of the
Correctional Institution. A small tributary exists to the south of the main estuary. Itis
connected to the seaviaaculvert, asshownin Drawing 8.7. Thelocations of both these areas
areshownin Drawings8.1 and 8.2. Both areas are sheltered from most of the weather and
waves, sediments consist of rocky gravels and fine sands suggesting a medium tidal current
velocity. Thebed isstrongly anoxic in places emitting astrong smell when disturbed. This
indicates organic enrichment probably from the village sewerage finding itsway into themain
estuary and small tributary. On asubjective basistherefore, water quality isjudged to befair
but probably suffers from inputs of untreated or only partially treated sewage.

Birds observed feeding in the main estuary whilewalking between Area 7 (pond) and Area2
(marsh) included the Little Egret and Pied Kingfisher, demongtrating that thisareaisafeeding
ground for piscivorous birds.

Fish were observed during agtevist in October 1998 of unknown species. Larger individuas
(5-10cm in length) taking up feeding positionsin the mid sections of the main estuary, with
smaller individuals (1-3cm in length) keeping close to the shallows.

A survey of thelarger juvenilefish (5-10cm in length) was conducted on 13th March 1999, in
themain estuary and thesmall tributary to determineif any commercia specieswere present.
A survey of thesmaller sized fish (1-3cmin length) was not carried out because only afew
individual s were observed during the site visit in October and the site was therefore not
congdered to beimportant for the smdler fish. Theresults of the survey aregivenin Appendix
C.13 and the locations of the sampling stations are given in Appendix D, Drawing 4.
Commercia speciesof fish recorded include Mugil cephalus (Grey Mullet), Acanthopagrus
latus (Black Bream) and Monotaxis grandoculis (Bigeye Barenose), all of which are
commercia species. Only two individuas were captured during the survey, Monotaxis
grandoculisat station 2, and a specimen of Acanthopagruslatus near the existing footbridge
acrossthemain nullah, west of Tal Lam Chung Tsuen. However, under thefootbridge, alarge
shoal of Grey Mullet were observed, numbering 50-100 fish at 15-20cm in length.

From the sampling dataand subjective observations, it would appear that theareaisanursery
ground for mainly Grey Mullet, aubiquitousfish, and the infrequent Acanthopagruslatusand
Monotaxis grandoculiswhich isfound widely in Hong Kong. From afisheries point of view,
itislikely that both the main estuary and the small tributary are, therefore, not of great
importance.

Summary of Key Resour ces

Key ecological resources have beenidentified in the study areathrough literaturereview and
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field surveys. Theseinclude designated nature conservation areas, habitats and specieswhich
are protected, rare, vulnerable to human disturbance or otherwise of conservation interest.
Key sites, habitats and species have beenidentified based on the criteriaset forthin Annex 8,
Tables2and 3of the TMEIA, inconjunction withloca andinternationa knowledge. Only one
recognised siteof conservationimportance waslocated within the study boundary, the Tai Lam
Country Park. The boundary of the park is shown in Drawings 8.1 to 8.4. Thefollowing
tableslist Stes, habitats and species of conservation importance which have been identified in
the study area. The distribution of ecologica resourcesidentified within the sudy areathat are
of value are givenin Tables 8.5 and 8.6.

Table 8.5 Habitats and Sites of Importance Within the Study Area

Habitat Importance

Coastal seral complex ¢ Uncommon habitat in the HKSAR.
east of Castle Peak Villas » Diverse patchwork of habitats types (beach, small dune
colonised by grass, brackish pools and coastal woodland.

Upper lowland reach of So e Habitat very natural in character.

Kwun Wat valley stream ¢ supports 4 fish species, typical of small streams.

east of So KwunWat Tsuen | ¢ breeding site for lotic dragonfly species.

» uncommon example of an unpolluted diverse lowland
stream habitat.

Woodland at Tai Lam Chung | « areaof woodland large.

and So Kwun Wat » natural secondary woodland between 20-40 years old.

« likely to support a diverse woodland fauna.

« recreation possible but would be long term, taking 20-50
years to accomplish.

Marsh at Tai Lam Chung e medium area > 1 hectare.
« locally important for wetland species, as only example of
habitat type know for the area.
e Stopping off point for migrating water birds.
Active fish culture ponds, » Provides feeding area for waterbirds.
Ta Lam Chung
Estuary at Tai Lam Chung « Nursery areafor two species of commercial fish.

Table8.6  Speciesof Concern Occurring Within the Study Area

Species I mportance L ocation
Gallinago stenura * Rarewinter migrant. Area 2 (Marsh),
(Pintail Snipe) » Requires wetlands with soft soils to feed, Drawing 8.7

such habitat is decreasing in Hong Kong.
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8.8.2

8.9

891

8.9.2

8.9.3

8.9.4

8.95

Theseecologica resourcesarenot dl equaly likdly to be affected by the project. The potentia
impacts are discussed in Section 8.9 below.

Assessment of | mpacts

Assessment M ethodology

Thissection of thereport identifiesand eval uatesthe potential ecological impactsof the Tuen
Mun Saweragecomponents. Impact assessment isbased onthe TMEIA (particularly Annexes
8 and 16) and the Study Brief, which gates: “The study shal takeinto account the importance
of ecological components for natural flora/fauna habitats in the development areas. Itis
essential to observetheimportance of protecting, rehabilitating and maintaining the natural
environment. The assessment shdl focus on issues important to confirm the environmental
feasibility of the proposed development.”

The significance of ecological impactsisevaluated based primarily onthecriteriaset forthin
Table 1, Annex 8 of the TMEIA; asfollows:

. habitat quality;
. species affected,;
. size/abundance of habitats/organisms affected;

. duration of impacts;
. reversibility of impacts; and
. magnitude of environmental changes.

Impactsare generally ranked as"minor", "moderate” or "severe’, although in afew casesa
ranking of "inggnificant” (lessthan"minor") may begiven. Theranking of agivenimpact will
vary based onthecriterialisted above. Wherever possble, significance of impactsisquantified
to alow comparison of impacts. Quantification can be based upon actua measurements, the
application of professional judgement and value judgements, as noted in paragraph 5.3.1,
Annex 16 of the TMEIA.

Impacts are assessed in the absence of mitigation. Mitigation is proposed in Section 8.10to
reduce significant impactsto acceptablelevels. "Significant” isused for the purposesof this
report to refer to impactsrequiring mitigation and isgpplied to "minor”, "moderate’ and "severe'
impacts. In the tables summarising project impactsin this section, the column "Mitigation
recommended” is checked "yes' for significant impacts.

The ecological impacts of each sewerage areawere assessed individually as follows:

C Ta Lam Chung Vdley, coveringtheTa Lam Correctiona Indtitution, Tai Lam Chung
Tsuen, Luenon San Tsuenand Ta Lam Valley pumping stationsand associated sewer
alignments,

C Castle Peak Villas; and
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Table8.7 Cont'd....

C So Kwun Wat Valley.

8.9.6 Theimpact of construction and operation of the sewerage system on each habitat was assessed
with further direct and indirect impacts not related specifically to habitat |oss being assessed

Separately.

Tai Lam Chung Valley Sewer Alignment and Pumping Stations

Background

8.9.7 Therouteandlayout of the Tai Lam Chung Valey sawer alignment isdescribed in Section 2
and shown in Drawing 1.1a.

Construction Impact

8.9.8 Habitat loss: Construction of the sewer would result in the loss of habitat within the site
boundary and the estimated areas lost are givenin Table 8.7 below. After construction is
completethe excavated material shal be replaced and the surface soilswill then be available
for recolonisation. Inthe case of the pumping stationsthelossof habitat will be apermanent
impact. The assessment of the significance of habitat lossis detailed below and in Table 8.8

Table8.7  Habitat LossResulting from Sewer Alignment and Pumping Stationsin
Tai Lam Chung Valley

Habitat Total Area of Habitat within Tai Area Affected | Percentage
Lam Chung Valley (m2) (m2) | L oss
Bare Ground 541590 10479 1.9%
Grassland 347324 7499 2.1%
Woodland 829273 1643 0.2%
Main estuary and 86750 215 0.3%

small tributary

Scrub 548588 1448 0.3%
Pond 5013 363* 7.2%
Orchard 3457 97 2.8%
Rudera 10416 422 4.0%
Arable Land 17733 125 0.1%
Marsh 6259 5 0.2%

* Dueto Tai Lam Valley pumping station
Notes. (1) All habitats are shown in Drawings 8.1, 8.2 and 8.3
(2) Location of Woodland areas 1 and 4 are located in Drawing 8.7.

8.9.9 Bareground: Althoughthe magnitude of theloss of bare ground islarge, theecologica vaue
of this habitat islow. No species of importance were recorded on this habitat and the
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duration of theimpact will be short term. The ecologica impact asaresult of theloss of bare
ground is, therefore, ranked asinsignificant.

8.9.10 Grasdand: Althoughthemagnitude of thelossof grasdandismedium, theecol ogica vaue
of this habitat islow. No species of importance were recorded on this habitat and the
duration of theimpact will be short term. The ecological impact as aresult of the loss of
grassland is, therefore, ranked asinsignificant.

8.9.11 Woodland: The possible damage to the woodland to the north of Tai Lam Chung Tsuen
(Woodland Areal, Drawing 8.7) asaresult of the origina site boundary being closeto the
edge of the wood and the roots of the trees was not considered to be of great magnitude, as
damage was not expected to be widespread, dthough someindividual trees may have been
affected. The woodland is of medium ecological value and no important species were
observed. However, itislikely to provide a habitat for some of Hong Kong' s protected
mammals and the duration of theimpact islikely to belong term. Thus, whiletheimpact
would be ranked as minor, the site boundary has been revised to avoid any impactson this
area. Theoriginal and revised works limit can be seen in Drawing 8.10.

8.9.12 Thewoodland at Wong Uk (Woodland Area4. Drawing 8.7) isof medium ecological value
due to the age and diversity of floraidentified and although no important species were
observed, itislikely to provideahabitat for some of Hong Kong' s protected mammals. Thus,
while magnitude of the impact from the origind sewer aignment would be smal and ranked
asmoderate, the sewer alignment has been modified to avoid any impacts on thiswooded
areaand isnow located dong the village access. Theorigind and revised sewer alignment
in this area can be seen in Drawings 8.10.

8.9.13 Main estuary and small tributary: The installation of the pipe bridge across the main
estuary will result in alimited permanent loss of bed sediments. The ecologicd vaue of this
habitat isexpected to below given the low water quaity and the anoxic sediments observed
inthe area. The ecological impact from habitat lossis, therefore, ranked as insignificant.

8.9.14 Excavation of the sewer crossing for the small tributary will result in the temporary
disturbanceto the bed sediments. Ecological vaue of this habitat isnot expected to be high
given the poor water quality observed within this water body and the works will be
undertaken in the dry season. Recovery from the disturbanceis expected to occur over the
medium term. Impacts are, therefore, ranked as insignificant.

8.9.15 Scrub: The ecological value of the scrub islow, no important species were recorded,
impactswould be short to mediumterm but small in magnitude. Theimpactsrelated to scrub
loss is therefore ranked as insignificant.

8.9.16 Orchard: Theecologica valueof the orchardislow with no important species recorded.
Impactswould belong term but small in magnitude. Theimpactsrelated to orchard lossare,
therefore, ranked as insignificant.

8.9.17 Ruderal and Arable Land: The ecological value of the these habitats is low with no
important specieswere recorded and impacts would be short term but small in magnitude.
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8.9.18

8.9.19

8.9.20

8.9.21

The impacts related to habitat loss are, therefore, ranked as insignificant.

Marsh: Theecologica value of the marsh habitat is medium with one rare winter migrating
bird being recorded. Impacts would be short term but small in magnitude. The impacts
related to marshland loss are, therefore, ranked as minor.

Tai Lam Chung Tsuen Pumping Station: The loss of habitat due to the pumping Stationis
apermanent impact. The proposed pumping station at Tai Lam Chung Tsuenislocated on
an area of mixed habitats of bare ground and grasdand and afew trees. Ecologica vaue of
thisareaislow. Noimportant species are expected and the magnitude of theimpact would
besmall. Therefore, theimpact of locating the pumping station on thissiteisranked as
insignificant.

Tai LamValley Pumping Sation: The pumping Sation at Ta Lam Chung Valey will result
in the permanent loss of habitat. The proposed pumping station site will result in the
permanent loss of bare ground, orchard and 363m? of brackish fish pond. Thefish ponds
have low species diversity but are considered to be of medium ecological value. The
magnitude of thisloss, given theavailability of other smilar habitats, such as the adjacent
estuary, isminor. Impact significanceis, therefore, ranked as minor.

Luen On San Tsuen Pumping Station: The proposed pumping station at Luen On San
Tsuenwill result in the permanent loss of habitat. The proposed pumping station will occupy
asmall area of bare ground and housing and no important species were recorded. The
ecological value of this habitat islow. Therefore, impact significance is ranked as
insignificant.
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Table8.8 Summary of Assessment for Total Habitat Loss in Tai Lam Chung

Valley
Habitat Ecological | Important | Duration of I mpact Impact Mitigation
Value Species I mpact Magnitude | Significance
Arable Land low none short term small insignificant -
recorded
Bare Ground low none short term large insignificant -
recorded
River / Estuary| medium none short term small insignificant @
recorded
Grassland low none short term medium | insignificant -
recorded
Marsh medium lrare short term small minor v
species
Orchard low none long term small insignificant -
recorded
Pond* medium none permanent large minor v
recorded
Rudera low none short term small insignificant -
recorded
Scrub low none medium term small insignificant -
recorded
W:?iind medium recngp(f od impact avoided through revision to site boundary
Woodland medium none impact avoided through revision to sewer alignment
Aread recorded

* Dueto pumping station at Tai Lam Valley only
Notes: (1) All habitats above are shown in Drawing 8.1, 8.2 & 8.3.
(2) Woodland Areasrefer to locations shown in Drawings 8.7, there are no woodlands in areas
2,3and 5.
(3) Important species refer to “Species of Conservation Importance” as defined in Annex 16,
Appendix A, Note 3 of the Technical Memorandum on Environmental Impact Assessment
Process.
(4) Impact considered insignificant but from a water quality prespective mitigation
recommended. See also Chapter 6.

8.9.22 Water quality degradation andfisheries. Dredging thefoundationsfor the pipebridge across
the main estuary will generate suspended solids and possibly reduce the oxygen concentration
inthewater column. Such areduction in water quality may harm thejuvenille commercia fish
identified in the main estuary.

8.9.23 However, water quaity impactswill only be short term in nature and of smal magnitude. The
fish observed are aso of alarge enough size to enable them to avoid areas of poor water
guality and move to cleaner waters. They will quickly return on cessation of the impact.

8.9.24 Theabove assessment isbacked up by observationsmade on asimilar bridging project inthe
samearea. A publicfootbridgeiscurrently being constructed acrossthe main estuary, adjacent
to the proposed pipebridge crossing, under the RPIS Minor Rural Improvement Works
Packages 1 and 2, Project TM-068. Grey Mullet were observed svimmingintheareabefore
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8.9.31

construction of thisbridge commenced. After dredging and foundation laying workswere
compl eted, thesame speci esof fish were observed swimming around the newly ingtalled bridge
piers.

Impacts on the commercidly important juvenillefish recorded in the main estuary isranked as
insignificant.

Hydrological impacts. Thedigging of thetrench and the laying of the sewer, may have some
adverse drainage impacts on the marsh located south of Tai Lam Chung Tsuen. The open
sawer trench may act asadrain collecting water from the marsh. In such an event the water
level inthemarsh could drop. Oncethe sewer trenchisfilled in drainage of the marsh will
cease. Itisnot expected that any great damage will come to the marsh as construction of the
sewer intheimmediate areaof themarsh will bereatively short term and the magnitude of the
impact isexpected to besmall. Thesgnificanceof thisimpact is, therefore, ranked asminor.

Disturbanceto birds on the marsh: Impacts on birdsinhabiting the marsh may occur from
disturbance during construction of the sewer. A rarewinter migrating bird was recorded on
themarshindicating that the habitat isused asastop-over point for winter birds, dthough not
ingreat numbers. Magnitudeisdifficult to assess precisaly asthereisapaucity of information
intheliteratureregarding bird disturbance. However, it hasbeen shown that some species of
bird adapt to new activitiesin their environment. Generally, the more predictable adisturbance
event isthe quicker birdsadapt. It islikely that construction work will scare avay quite afew
of the more sensitive and secretive bird species, however, due to the short duration of the
construction work in the vicinity of the marsh, the impact is ranked as insignificant.

Operation Impact

General: No adverse ecological impacts are expected.

Water quality: All chronic discharges of septic tank overflowswill ceaseon commissioning of
the Project. Water quality is, therefore, expected to improve greatly in the small drainage
streams which pass through the villages and in the main estuary and smdll tributary. Impact
from pollution of local water courses dueto thefailure of the pump system or power supply,

isan unlikely event and, therefore, the risk is very small.

Castle Peak Villas

Construction Impact

Ecological impactsfrom construction of the sewer and pumping station at Castle Peak Villas
are expected to be minor. Only asmall area of scrub will be affected, which is of low
ecological value.

Operation

General: No adverse ecological impacts are expected.
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Water quality: Impact from the discharge of raw sewage into the marine environment dueto
thefailure of the pump system or power supply isan unlikely event due to the provision of
mitigation measuresin theform of standby pumps, emergency power supply and atelemetry
system and, therefore, therisk isvery small. Inthe event of such an occurrence, the quantity
of raw sawage entering the seawill be diluted by themuch larger volume of seawater. Impacts
will be short term and it is predicted that any discharge will beflushed from the bay within 1-2
days. No acute damageto the coastal communities are expected and, therefore, magor impacts
on surrounding coastal habitats are not expected.

So Kwun Wat Sewer Alignment and Pumping Station

Background

The route and layout of the So Kwun Wat Valey sewer system isdescribed in Section 2 of
thisreport. Thisareaincludesboth the villagesof So Kwun Wat Tsuen and So Kwun Wat
San Tsuen.

Construction

Habitat |oss: Construction of the sewer would result in the loss of habitat within the site
boundary, the estimated areas |lost are given in Table 8.9 below. After constructionis
completethe excavated material will be replaced and the surface soilswill then be available
for recolonisation. In the case of the pumping station, the loss of habitat will be a permanent
impact. The assessment of the gnificance of habitat lossisdetalled bedow andin Table 8.10.

Table8.9 Habitat LossResulting from theSewer Alignment and Pumping Station
in So Kwun Wat Valley

Habitat Total Area of Habitat within So | Area Affected | Percentage
Kwun Wat Valley (m?) (m? Loss
Bare Ground 345898 8729 2.5%
Abandoned Farmland 70036 1133 1.6%
Grassland 206430 1069 0.5%
Woodland 855793 227 0.02%
Ruderal 33968 319 1.0%
Arable Land 55022 371 0.7%
Orchard 20951 300 1.4%
Stream 25143 204 0.8%

Bareground: Although the magnitude of the loss of bare ground is medium, the ecological
vaueof thishabitat islow with no species of importance being recorded on thishabitat. The
duration of theimpact will be short term and the ecological impact asaresult of the loss of
bare ground is, therefore, ranked as insignificant.
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Abandoned farmland: The magnitude of theloss of thishabitat issmall, the ecologicd vaue
of this habitat islow, no species of importance were recorded on this habitat and the duration
of the impact will be short term. Ecological impact as aresult of the loss of habitat is,
therefore, ranked as insignificant.

Grasdand: Themagnitudeof thelossof grasdandissmal, theecologica vaue of thishabitat
islow, no species of importance were recorded on this habitat, and the duration of the impact
will beshort term. Ecologica impact asaresult of thelossof habitat is, therefore, ranked as
insignificant.

Woodland: The woodland to the east of So Kwun Wat Tsuen (Woodland Area. 6, shown
on Drawing 8.8) is of medium to high ecological value dueto the age and diversity of flora
identified although no important specieswere observed. Itisasolikely to provide ahabitat
for some of Hong Kong' s protected mammals. Theoriginal sewer dignment followed the
edge of this wood and would have resulted in some trees having to be felled. While,
magnitude of thisimpact will be smal and ranked as moderate, the sewer dignment has been
modified to avoid any impact on thiswood. The origina and revised sawer alignments can
be seen in Drawing 8.11.

Ruderal and Arable Land: The ecological value of the these habitats islow, no important
specieswererecorded, impactswould be short term but small in magnitude. Theimpacts
related to habitat lossis, therefore, ranked asinsignificant.

Orchard: Theecological vaueof theorchard islow, no important specieswere recorded,
impactswould belong term but small in magnitude. Theimpactsrelated to habitat lossis,
therefore, ranked as insignificant.

Sream: Theecologica vaue of the stream ismedium, no important specieswere recorded
and impactswould be short to medium term and small in magnitude. Theimpact related to
habitat lossis, therefore, ranked as minor.

Thelossof habitat dueto the pumping station isapermanent impact. The proposed pumping
station at the east end of So Kwun Wat Tsuen will occupy an area of bare ground used asa
lorry park and ecological valueof thisareaisvery low. Theimpact of locating the pumping
station is, therefore, ranked as insignificant.

Table8.10: Summary of Assessment for Total Habitat Loss in So Kwun Wat
Valley
Habitat |Ecological | Important | Duration of | Impact Impact | Mitigation
Value Species Impact Magnitude | Significance
Abandoned low none short term small insignificant -
Farmland recorded
Arable Land low none short term small insignificant -
recorded
Bare Ground low none short term medium | insignificant -
recorded
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8.9.43

8.9.44

8.9.45

8.10

8.10.1

Table8.10 Cont'd...

Habitat |Ecological | Important | Duration of | Impact Impact [Mitigation
Value Species Impact Magnitude [ Significance
Grassland low none short term small insignificant -
recorded
Orchard low none long term small insignificant -
recorded
Stream medium none short term small minor v
recorded
Rudera low none short term small insignificant -
recorded
W::)iaGnd meﬁ'(;'r:n i rezgrno(le od impact avoided through revised sewer alignment

Water quality degradation of stream east of So Kwun Wat Tsuen: Dredging the channel
for the sewer crossing of the stream will generate suspended solids. Such areduction in water
quality may harmthe stream fauna. The stream and itsriparian habitat is of medium ecologica
vaue. However, acute water quality impactsareonly expectedtolast 1to 2 days. If damage
to the faunal community occurs, impacts would be expected to be short to medium termin
nature (2 to 6 months) and good recovery of stream faunais expected as new members of
the community will immigrate from further up stream. Suspended solids are not expected to
travel far asthe bed sediments are composed of sandsand gravels. The magnitude of this
impact is, therefore, expected to be smal and theimpact of dredging on stream faunaranked
as minor.

Operation
General: No adverse ecological impacts are expected.

Water quality: All chronic dischargesof septic tank overflowswill cease on commissioning
of the Project. Water quality is, therefore, expected to improve greatly in mid to lower
reaches of the So Kwun Wat valley main stream. Impact from pollution of local water
courses dueto thefailure of the pump system, isan unlikely event due to the provision of
mitigation measuresin the form of standby pumps, emergency power supply and atdemetry
system and, therefore, therisk isvery small. Location of the emergency overflow below So
Kwun Wat Tsuen, however, would avoid damage to the more natural upper stream. The
overflow has been designed to discharge at the recommended location. Recovery of the
streamsfaunawould be expected to occur relatively quickly as speciesre-colonisefromthe
more diverse and natural upstream areas.

Mitigation
Mitigation for theimpactsidentified isgivenin Tables8.11 and 8.12 below for the Tai Lam

Chung Valley and So Kwun Wat respectively. No mitigation isrequired for Castle Peak
Villas.
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8.10.2

8.11

8.11.1

8.12

8.12.1

8.13

Table8.11 Recommended Mitigation Measuresfor Tai Lam Chung Valley

Impact Mitigation
L oss of habitat and Minimise predicted 5m? habitat loss by careful site practices and
inadvertent drainage of | minor changes to works areato avoid loss of marshland habitat. It
marsh, Area 2 is expected that the necessary changes can be made when the site

boundary is being marked out before construction.

Reduce any drainage impact by collecting any water that seeps from
the marsh into the open sewer trench during construction and
returning it to the marsh.

Water quality impactsin | Confine excavation works to the dry season in order to limit the
the main estuary and impacts from the transportation of suspended materials and
small tributary undertaken excavation for pipe bridge pier inside a cofferdam.

Table8.12: Recommended Mitigation Measuresfor So Kwun Wat Valley

Impact Mitigation

Water quality Laying of the sewer across the stream should be confined to
degradation of stream periods of low flow in order to limit the impacts from the
east of So Kwun Wat transportation of suspended solids.

Tsuen, Area

No residua adverse ecological impacts are predicted, if the above mitigation is applied.
However, theresumption of thebrackishpond a Ta Lam Valey associated with the pumping
dtation stewill present aminor impact for which thereisno mitigation. The resdua impact
isnot considered unacceptable, however, dueto the small size of thepond, itslow species
diversity and the availability of other similar habitats such as the adjacent estuary.

Residual Impacts

Theproject may result in someecologica impacts. However, if therecommended mitigation
measures are gpplied then impacts resulting from the project shal be reduced to an acceptable
level. Thelossof afish pondinthe Tai Lam Valley will represent aminor residua impact.
However, within the overall benefits of the project and the quality and magnitudeof habitat
loss, the residual impact is considered to be acceptable.

Environmental Monitoring and Audit

The ecological assessment has concluded that there will be no unacceptable impacts if
mitigation measuresare gpplied. In light of the minor nature of theimpacts predicted and the
limited mitigation required to amelioratethese, EM& A during the construction or operationa
phases is not recommended.
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diverse faunal cormmunity.

The activ e canmercal fish ponds located adjacert to themain estuary isused Water quality of the main etiary is considered to be far
to culivatermrinefih. Kingfishersand Egretswere obseved feedinghere species of commercial fish were observed.

Woodland habitat containing a diverse floral community and likely to support a

Marsh has evolved from disused wet agricutbural land and still retans a few

agriculturalspecies Marshas a habitat isbecorning rarein Hong Kong, this example
being the only one Hund within thelocal area.

Juvenile

Examples of Habitat Types found in the Study Area

Mouchsl

Drerengdy Mo,

8.5
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i

Dry Grassland, with low floral species diversity

River channel has beenstrengthened with
shoterete and the existng water qualty is poor
with algal mat dtachedon rodes. Thenaturalness
and div esity ofthe stream is greatly reduced

Wet Grassland, of medmim species diversity.

COpenstoragearea is the mgor land use along
the So KEwun Roadthe valve to wildlife isvery

limited.
. . . Upper S0 Kwan Wat stream east of 3o Kwan Wd Tsuen
Anexarple of adive agriculturdl land, the area of which hasbeen pc?spfss clean waters, with diverseriparian hab itats and
greatly dedined in New Territories. Naturalness of this habitd is flora, supp arting arange of faunal species.

lirnited, although it may providea feedng areafor a number of bird
species asoclatedw ith agricultire.

Mouchel

Example s of Habitat Types found in the Study Area ™ 86 |
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Proposed ohanges to site boundary and sewer alignment in order to

avoid loss of woodland and damage to trees
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