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Discussion and Position Paper

The Cross Island Line is proposed to pass through the sadtionof the Central Catchment Nature Resdive.
purpose of aturereservessfor the conservation of native flora and fatireyshouldnot to be seen as vacant Statd
through which transport corridors may be pladesl Nature Society believes that engineering investigation and
construction work®r the Cross Island Liwell severely degrade pristine habitats withimetioe reserve and
recommends that the design alignment be adjostedid crossing threserve.
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Front cover: Rainforest stream within the MacRitchie Forest
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# O1-)O®I AT AEQCBDAOEII OE@GEIAT O0ADA

In February 2013 the Singapore Government retbasdapulation White Papand along with firoposed a new 50
km MRT service known as the Cross Island Line {@RLYXonnect$ampines with Juroramdpassgthrough the
Central Catchment Nature Reserve (CGNRithe MacRitchie Bservoir The Nature Society (Singapargleshat

the alignmershould not pagkroughthe CCNRor the Bukit Timah Nature Reserve (BTH®) to the potential for
damage to highly valued ecosystems due to soil investigation and other associated enginegniadisondsion and
position papeexplains the reasefor the NSS adopting this position praposes an alternative southern route

1 Executive Summary

The Nature Society (S#pgre) objects to the userafture reserve for transport infrastructure as proposkd bgnd
Transport Agency.TA) with respect to thERL Ouropinionis that nature reserves have been ghhati@ clear

reason and that is for the conservation of fauna and flora. The nature reserve shdrddtedhdescanStatdand
available to be used the convenienaaf transporinfrastructurer other purposes. Such usage would be against the
spirit and intention of theoth theParks and Trees AatdNational Park8oardAct andmost importantlys counter to
public trust doctrine that holds that Géevernmenhasan obligation to hold and use public land on trushémitizens
and as trusteé@shasa moral (if not fiduciary) duty to use land in accordance with its intended purposes

While the CRL is intended as an underground corridgreatestoncerns anelated to degradation of floeest

habitatslue to soil investigation and otredatedengineering worklat will berequired on the surface. The surface
works are expected to result in cleanirigrest compactiomf soilsalong the length of theRC alignmenttoxic

material spillagerosion and siltatiatue to excavatiomesulting in serious damage to if not complete loss of one of the
most pristine stream ecosystems withiC@HR

Our fragmented forest habitats/er some 2km2 of theBTNR and CCNRexcluding reservoirs and specisareas

andare made up of 2 Rraf Primary Dipterocarp forest or 0.5% of origmahevakoverage, 1.2 Rraf wetland forest

or 1.7% of originglrimevakoveragavith the remaining Ikm? representelly regrowth forestrangingn agerom

100150 yeardVith such great loss#gprimary forest habitaver the past 200 years it is absolutely essential that we
maintain a zertwlerance stance against developmentsdbativelaffect these habitasimostour entireremaining

native flora is represented within 3.2 &hprimary diptercarp and wetland forestdl remaining forest dependent

fauna is represented within these primary forest fragments as well as the mature regrowth foresteedveheldave
sufficiently irthe past 50 years to support the expansion ofifdartaese areas. Managing genetic diversity of flora and
fauna across this complex and fragmented landscape against an ever increasing recreational demand due to popul
growth is a significant challenge for the National Parks @Raaks)

Building a transport corridor throutlie nature reserve is not without cost, ecosystem and services valuations need to
properly accounted far the overall cost analysis of the ptajethe same way that commercial or residential property
acquisition is considered within the cost analysis for such a project. Ecosystems such as those under threat by the
generally valued at their replacement Gbsn the limited availabét opportunity and our limited technical ability to
duplicate these unique habjtttecost of ecosystem and ecosystem services lost due to such@prbgeekpected to
dwarf the acquisition of alienated property of comparable land area.

1 A Sustainable Population For A Sustainable Singepopalation White Paper, downloadable from
http://www.nptd.gov.sg/content/NPTD/news/_jcr_content/par_content/download_98/file.res/populatibite paper.pdf

2Map of RaiNetwork Expansions under Land Transport Master Plan 2013 downloadable from
http://app.lta.gov.sg/data/apps/news/press/2013/20130117_Annex_New_kingsextensions.pdf
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TheNatureSociety recommends an alternate route that passes around theswatge the south via Lorniedad
which we estimate would add an extra four minutes of travel tinTherdyersion of transport systems to avoid nature
reserves isot without preedentand we cite two specific cases in our discussion.

2 Cross-Island Line Proposal

The Alignment proposed teLTA is indicated on a map titlRail Network Expansions under Land Transport
Master Plan 2013and passes through approximately 1kmatoirereservdrom thewest beginning at the Singapore
Island Country Club (Bukit Location}he east in the vicinity of the Venus Drive.

~
Kilometres
0 25 5

\,
N Bukit

Cross Island and Jurong Regional Lines

Planned Catchment === LTA MP2008 Rail LInes

e Cross Island Line Existing MRT Lines

e Jurong Region Line ———— Existing LRT Lines

Figurel 0 Cross Island Line derived from Land Transport Master Plan 2013

LTA Transportengineers have indicdttht due to the variability of below surface geology it will be necessary to
undertake soil investigations that involve the drilling of core bore sdneglesiintervalsalong the proposddRL
alignment.

When the proposedignment obtained from the LTMP 2013 is superimposed on a map of the Central Catchment Nat
Reserve we find not only that it passes through some of the oldest regrowth forest in Singapore, it also passes thro
patches of primary forest and fullshimi four stream systems, some of which are the most pristine on the island.

3 Straits Times 6 May 20130ckm Tampine3urong MRTraue runs deeper underground: LTAS
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3 NSS Position and Reasoning

The Nature Society (Singapore) supports the reasonably planned economic development of Singapore including thi
development of transport, housing mratistrial infrastructure providing this is undertaken in a way that does not undul!
impact themportantnatural resources or protected habitats. Nature Reserves in particular should be cottisiisred off
for all development activities.

In the case ahe CRL the NSS is opposed to the alignment crossing Nature Reserves as it will have a detrimental in
on natural habitats and biodiversity for which the Nature Reserves are meant to protect. We als@béllgee that
alternativeoute tothe southis availabl¢hat doesiot transit landgazetteds Nature Reserve.

The proposed alignment passes through an area of 150 year old regrowth forest containing a significant proportion
Singaporeds remaini ng pandimduding nleo wlfa nSdi nDyi appt oer reocdcsa rt pw oF
stream systemghis area which we refer to as the MacRitchie fepstsents some of our best natural habithis

known to beich in biodiversitgs a result of fauna and flora survagemaken by NSS and NParks over the past 20
years

It is the position of the Nature Society that soil investigation activities involving the core drilivegrefdd®p bore
holes along the alignment will cause tremendous permanent damage tattimelndbig:

x  Loss of flora and soil disbance due to access roads regigrggacement oéquipment

x  Excavation of working platforms ®quipmenalong with batters (excavated slopes on the uphill side of platforms)
will result in an almost continuglinear fragmentation of the habitat along the proposed alignment of the CRL;

x  Top soil will be transported from areas of disturbance into the stream system during rain events. The pollution of
stream systems will result in loss of rare flora and fatin@lyton these specific mitiabitats;

x Once the surface is broken through soil investigation activities gfosion risk is very high;
x  The Nature Reserves are already severely fragemtiedr fragrentation cannot be accommodated;

x  Risk of containation of soil and streams by toxic materials used during drilling (diesel, lubricating oils and drilling
slurry). Should these materials escape into the environment thesewdlidd@etrimental to the health of the
habitat;

x  Human invasion of habitafll be detrimental to fauna. The area through which the proposed alignment passes is
designated as a core zone, members of the public are not permitted to enter this #reardgedoness and
sensitivity of habitat.

While mitigation options may b®posed, none can completely resolve the risks of damage anticipated due to soll
investigations and impact will be significant and undesMati@ation techniques would additionally contribute to loss
of habitat due to the extra space requifée. Ndure Society views mitigation and impact as two completely different
mattersmitigation does not equal no impact

The following sections of this discussion paper provide the reader with a more detailed understanding of the forest
habitats of the CCNR ingling development history, geology, flora and fauna followed by discussispeaifttresks
that CRL construction activities pose for the nature reserve.
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4 Geography and Biodiversity of the Central Nature Reserves

4.1 Land Development and Habitat Loss on Singapore Island

the early 19 century we are now left with 2krhconsisting of anumber of small
isolated patches Thesepatches of primary forest represerglmost aur entire native
flora and much of ourforest dependentfauna. We cannot afford to lose any more

Starting with some 410 krhof primary dipterocarp forest prior to settlement during
f 1 E

Over the past 200 years Singaporeds natural environ
land management practices oypllation pressures. During th& ¢&ntury Gambier and Pepper planters almost
completelylestroyedhe entire 41Rm? of Primary Dipterocarp forest covering the island. Increasing population on the
island resulted in high demand for firewood and fmdting inthelogging of mangrove forests for firewood thed
conversion of wetland forests for seasonal stab&s ricepineapple, cotton and sugarcane. By 1867 construction of
the Impounding Reservoir (later renamed to MacRitchie Reservoigrhedngleted in response to increasing demand
for water and along with it a Municipal Catchment area for the presefwatiter quality was gazdttéhis was the

first time that a significant amount of forest had tmesrally reserved and it was gaitereferred to at that time as the
Reservoir Jungle.

By the year 1884 Nathaniel Cafitl@yking under instructions from GoverWdeldestablishefifteenForest Reserves

over what was considered the best remaining productive native forest stanslaioththe boundariesf these
reservewere drawn to encompass as much of the remaining fragments dfptativeargorest thatemainedt that
timeand which were not already aliersat®dt of 15 original forest reserves established by Cahddgukit Timah

and Chan Chu Kang Forest reserves along with the Reservoir Jungle were responsible for conserving the remainin
primary forest fragments that we now find within the CCNR and BTNR today.

The mapFigure2) andTablel belowdemonstratéhemagnitude olbosses of primary forest habitat sustained over the
past 200 years.

? Primeval 2010
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Primeval Forest Coverage of Singapore Island Remaining Mangrove and Dryl&gterocarp Forests

Figure2 8 Comparison of Primeval and Current Primary Forest Coverage

4 Nathaniel Cantley was the second Superintendent of the Singapore Botanic Gardens, he was tasked by Governor Eat&bAsiVetdsb
reserves for the purpose of conserving and managing the remaining state forest resources.

5 Some areas of primary forest that were within current leases such as those within the Chasseriau Estate could not be included
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Forest Type Total Primeval Remaining Remaining
Coverage (km) Coverage (km) Percentage
Dry landPrimary Forest 410 2.01 0.49%
Wetlandfreshwater) forest 74 1.22 1.65%
Mangrove Forest 87 5.7 6.55%

Tablel 8 Comparison of total forest losses over past 200 years

At the time of maximum forest clearance about the turn ofttleed@iry, much of olargemative fauna such as

Tigers, leopards, Hornb#c.became extinct while the smaller reptiles, birds and mémanale managed t o
by t hei r inthesmglleatches df pranary forest remaifimese populations face risk of extinctiantdutheir

small size and the fact that they are separated from each other due to the fregureotée forest habitat. As such
even small disturbances could result in disastrousfdasgs proportions of our remaining fauna.

4.2 The Central Catchment Nature Reserve

Towards the end of the18entury, the Kalang and Seletar reservoirs were on the drawing boards and by 1901 a
Municipal Catchment Reserve was declared covering the watersheds of the Seletar and Kslapl ds¢he
Reservoidungle which sumunded the MacRitchie ReservAir agricultural activityithin the catchment areeasedt

this timeand pioneer species of ptmtgan to reestablish themselves ifotnger agricultural areas

In 1951, the total area of the myraticatchment was declared as thee@e&Catchment Nature Reserve and the
management of natural resources was placed into the care of the newly formed National PdrksBB&#rtimah
ForestReserve became Nature Reserve at the samia thi9&7 theoriginalSeletar Reservavas increased to pisesent

day sizeand later renameditbp per Sel et ar Reservoir) and iriwascdndtrecteani d
immediately above the Kalang (now Ld¥edrce ReservoitWhile both of theseeservoir projects weresponsible for
destruction ofa substanti@mount of the remainingrimary wetland forest habitat, as well as significantly contributing
to further fragmentation of the central catchment forests, they also faciliztathiiedpreservation of the only
remaining primary dipterocarp forest fragmEigared below illustrates the patchwork of different forest types that
make up th€entral Catchment and Bukit Timah Nature Reserves.

Today the remaining primary dry ldipderocarp (0.49% of original) and wetland forests (1.65 % of origiiugdlly are
enclosed within the BTNR and CCNR.

4.2.1 Vegetation of the Central Nature Rese rves

the BTNR and CCNR. Regrowth forests have recovered to the point where they
can support a range of native forest dependent faun&'e cannot afford to risk the
loss of any primary foreshor interfere with the continued progression of the
regrowth forests tohigher levels of biodiversity.

The primary forest patches are scattered in small clusters throughout the forests
i 1 E

The vegetation of tHETNR and CCNRs not one contiguous patch of jungle, rather it is lagatc of different
vegetation types that range from primdwalanddipterocarp and wetland forest through diftegesdes of regrowth
forest to Rsanfern Dicranopteris linparsageaturingsparse tree covdihe proportions of these forest types
illustrated irfFigure3 below.

For our purpose we classify the vegetation types as follows:

Nature Society (Singapore)
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Primary Forest This class represents the species rich dry lcavidrabastal hill diptearp
forest that covered much of the island prior to development beginning in
early 19 century. Typically areas classified as Primary Forest have never
subject to any agricultural activities, however it is possibleulddyave been
previously logged or exploited for firewood during thedr@ury and as such
some may be devoid of the large emergent trees that we associate with |
forests. The continuity of forest occurrence on these sites however resuli
richer flora than even the oldest regrowth forests.

Wetland Forest Wetland Forest is a distinct habitat that is either permanently or occasior
inundatedand is typically found in the flat alluvial plains of our drainage s\
The species found in #eeforests is restricted to those that can thrive in the
conditions. It is thought that some 600 spéamsoximately 30% of the flora
can be found in wetland forests with 400 spsltéeed with thdry landforest,
and an estimated 200 speciesatteaéndemic to the waidhabit. Some of the
wetland specidgmve special adaptions to this unique hédstiairing one or
more adaptions suchfamating fruits, complex stilt roots or plank buttresses
stability in the soft ground, apeumatophociroots for gas exchange in
stagnant and waterlogged soils.|digest contiguous area of wetlborest is
found inside the CCNR and is generally known as the Nee Soon Freshw
Swamp Forest. There are also small remnant patches of swamp fords¢ w
streams about the edges of the reservoirs. Outside the CCNR most wetle
forest had been converted for seasonal crops duringtedl®arly part of th
20h centuries. Urbanization and associated canalization have further obli
almost all of the remaining wetland foregtside the nature reserves.

Regrowth Forest A This forest type is typically 1080 year old regrowth forest most of whia
reasoably diverse species makauogb with fully grown trees. It is thought the
these forests occur in areas associated with gambier and pepper plantati
during the early ©®entury.

Regrowth Forest B This is species poor forest, typically Tiup Admémdra dunjp§icaddree
(Ploarium alternifaiad SilverbacRédamnia cinea@a a limited number of
other hardy specidddcaranga spplElaeocarpus) ¢spat are able to grow on
poor soils. It is thought that these forests are the resudent egriculture and
or denuded soils resulting from earlier intensive agricultural practices.

Resam Someareas of the reserves are covered in Fesarpicranopteris linpasgs
result of intensive agriculture involving Tapioca and Liberian coffee plant
datingfrom the later part of the t@entury. These Resam areas also featur
sparse tree population. It is thought that these areas do not represent a r
regerration situation and it is hoped that over time these may be refores

Wetland Marsh The most significant wetland marsh occurs at the head of the MacRitchie
reservoir. This area is thought to have been previously forestéidifds we
forest) however &hred and channeled as a result of the Kalang Tunnel pr.
the | ate 180008s.

The total area delimited BYNR and CCNmboundaries igstimated é8205 ha. Out of this areas classified as Reservoir,
Non-forest, Wetland Marsh and Resam account fond {3%% ) leaving 2010 ha (63%) of regrowth, wetland and
primary forest. Primary forest and wetland forest habitat account for 322 ha (10%) of the total area delimited by Nat
reservéooundariesvhile Regeneration forest accounts for 1688 ha (52% Wdfdleereservéhese proportions are
illustrated below iRigure3.
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Non-Forest
72 ha

Resam
Wetland Marsh/ izt

14 ha

Regeneration Forest B
566 ha

Figure3 o Proportions and are@®unded to nearest hectasEyegetation types of the BTNR and CCNR.

Since the point of maximum clearance about the turn ofttieeritfry, regrowth forests have fared well within the

nature reservémwever they remain floristically impoverished compared to primary fordsitofhieontributing to

this situation include inability of major forest species such as the dipterocarps to distribute seeds outwards into the

regrowth forests as well as loss of seed dispersalzEiggsitsnammals, fistijie to extinctions. The matuegrowth

forests that surround the primary forest fragments are critically important for ptbesofirgn detrimental edge

effects. Exposed primary forest is subject to humidity loss and this in turn causes demonstrable deterioration of the
primary foest habitat. In turn the regrowth forests have the best chance of recovery when they are adjacent to prime
forest patches due to the greater opportunity for dispersal of seeds compared to isolated secondary forests.

The highest conservation priorityshbe given to the remaining primary forests which support most of the remaining
native flora, as well as to the mature regeneration forests with which they are surrotiodestelar poorly forested
areas should be reforested.

6 Richard T. Corlett, The Vegetatinrtie Nature Reserves, Proceedings of the Nature Reserves Sardias,Bulletin Singé®p¢t697) 14759
9
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Vegetation Types in the
Central Nature Reserves

N

A

Kilometres

0 0.5 1 2
L L | L |

Vegetation Map derived from: Richard T. Corlett,
The Vegetation in the Nature Reserves, Proceedings
of the Nature Reserves Seminar, Gardens Bulletin
Singapore 49 (1997) 147-159

Vegetation Types

“ Primary Forest (PF) Resam (R)

“ Wetland Forest (WF) Wetland Marsh (WM)

“ Regeneration Forest A (RA) Non-Forest (NF)
Regeneration Forest B (RB) Special Purpose (SP)

Figure4 6 Vegetation Types and other significant aerial features of the Central Nature Reserves
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4.2.2 Fragmentation of the CCNR

reserves resultingn the risk of genetic degradation of individual clusters of flora and
fauna. The extant mature secondary forests are essential spaces into whitod
isolated clusters of flora and fauna may extendsecondary Forests are not second
class habitatsand need to be protected to the same degree as primary forests

Fragmentation has resulted in isolated patches of high biodiversity within the nature
i 1 E

The forest cover of the CCNR is not homogeneous, rather it is a patchwork of different forest types resulting from la
use and management practices sincettteed®iry. In addition to this the contiguity of forest cover is broken by
reservoirs, pipelines, sealed roads, military facilities and security fences resulting in 24 fragments. This fratgmentatic
the ability of species to distribute themselvesatgtiroughout the reserve resulting in islands of high biodiversity in
primary forest areas interspersed with regrowth areas featuring lower biodiversity. Asaurdgthiiat

management practices over the pastlbafde we armwable to obsrve significant increase in the quality of regrowth
forests within the resesand indications that some fauna groups are starting to expand their occupation zones outwe
from the primary forest areas. Evidence of improved habitat quigityisstratdwith the significant expansion of

range of the Banded Leaf Moniesesbytis femoralis fepforaies)y restricted to the primary wetland forests near Upper
Seletar ReservbirAs a result of the Nature Reserves Fauna surveys (2010) increassdofi@iave LorigNycticebus
coucangnd two species of flying squikgtiopetes spadicelismys horsfigldére observeid greater numbeis
regrowthforest areas.

The map irFigure5 below illustrates the extent of hard fragmentation zones, those that are delimited by impervious ©
near impervious features such as water bodies, water supply infrastructurecititisgryeaurity fences, expressways
and sealed roads that service significant daily traffic. Besides these hard limits, there are also fragmentatias factor:
trails, pipelines, and reservoir parks which introduce lesser fragmentation effects.

The proposed CRL alignment and its &ssutsoil surveys will effectively bisect a contiguous zone (zbitpufes)
that contains the largest tract of lowland dipterocarp forest in Singapore and which is floristically distinct froyn the pr
hill dipterocarp forest that is found in the Bukit Timah HaRaserve.

Given that the forest environment is already significantly fragmented, it is not desirable to introduce further fragmen
effectssuch as can be expected due to surface engineering activities for SuelC&kturbance and fragmentatitin w
certainly have a detrimental effect on the biodiveusigntly supported by the nature reserves

7TA. Ang et al, ©6Low genetic variability i n ThaRafflesBudlaiva Z60/@E012):r b a n
58994

11
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Figure5 8 Fragmentation map of CCNR showtingproposed CRL Alignmeit relation to fragmentation zones.

4.3 Flora and Fauna MacRitchie Forest

The area through which the proposed CRL alignment passes is known as the MacRitchie Forest and is a unique ha
consisting of our largest cluster of lowland dipterocarp forest as well as mature secondary forestadyléfya6y)of e
Municipal Catchment area for the MacRitchie Reservoir. The area features the most pristine streams in Singapore
known to be ch in flora and fauna. The MécRie forest is considered a core area within the nature reserves; public
acess is limited only to trails that skirt the periphery of the area.

12
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