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WATER SENSITIVE URBAN DESIGN IN THE
MELEOURNE DOCKLANDS - AN OVERVIEW

Kerrie Burge, Robin Allison, Tony Wong, Peter Breen

This paper ouslines Water Sensistve Urban Destgn (WSUD) tnittasives tn Melbowrne Docklands and discusses expertences from the destgn,
construction and operational phases. Addsesonally, 1 capesires learnings that have occurred as a result of these expertences. It 15 hoped these
expertences can be wsed 10 further tnform destgn, conseruction and operasion of WSUD tn subsequent ssages of Melbosirne Docklands as

well as more broadly.

This paper ts one of a sertes of papers thas explatn the aase study. Refer also t0 the companton papers: CAS 47 Water Sensitive Urban
Design in the Melbourne Docklands — Rain gardens and Bioretention Tree Pits and CAS 48 Water Sensitive Urban Design in the
Melbourne Docklands — Wetlands and Storage and Reuse Systems.
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1.0 INTRODUCTION

Melbourne Docklands has been at the forefront of
implementing Water Sensitive Urban Design (WSUD)
in Victoria as part of the major redevelopment of the
Docklands. VicUrban has championed stormwater
quality treatment in high density urban areas as well
as encouraging stormwater harvesting and reuse for
irrigation.

Melbourne Docklands is 2 200 hectare urban renewal
project of premium mixed use development in the
heart of Melbourne. The redevelopment of the site
provided opportunities to incorporate WSUD into

2 large scale urban development at a variety of scales
including regional, local precinct and individual site
scale. The varieties of WSUD elements that have been
incorporated into the design incdlude bioretention
systems (raingardens and tree pits), wetlands and
stormwater storage and reuse systems (as described in
section 1.4).

1.1 WSUD Drivers

A key driver for WSUD implementation in Melbourne
Docklands is the desire of the Docklands Authority

to demonstrate ‘best practice’ water management

in a major city redevelopment site. The Dodklands
Authority sister organisation, the Urban and Regional
Land Corporation (URLC), had a similar policy for
greenfield development as leaders in the development
industry. The URLC later merged with the Docklands
Authority to become the Victorian Urban Development
Authority (VicUrban).

A specific aim for WSUD at Melbourne Docklands was
to protect the water quality of Victoria Harbour, located
within the Melbourne Docklands. Victoria Harbour is
poordy flushed and is thus subject to 2 high risk of poor
water quality as a result of polluted urban stormwater
run-off entering the harbour. Initial stormwater
management proposals for areas draining to Victoria
Harbour involved pumping run-off, in events up to

the 100 year Average Recurrence Interval (ARI) event,
across to the Yarra River. The application of WSUD

reducing stormwater discharges to the environment,
reducing pumping rates and costs, and thus reducing
pollutants entering Victoria Harbour by reducing the
frequency of stormwater discharges to the harbour.

1.2 WSUD Objectives

‘The water management objectives for the site, which

directed the inclusion of WSUD elements into the

design, are:
*  Stormwater treatment: The treatment of
stormwater to meet best practice management
objectives for pollutant load reduction, to protect
downstream receiving waters. These objectives
indude a reduction from predicted untreated
pollutant loads, under developed conditions of:
— 80 per cent reduction for total suspended
solids (TSS)

— 45 per cent reduction for total phosphorus
(TP)

~ 45 per cent reduction for total nitrogen
(TN).

*  Minimising potable water use across the site:
Potable water demand reduction through the
capture and reuse of stormwater for open space
irrigation and through the minimisation of water
consumption on the site (demand management).

*  Flood management: The management of
stormwater on the site, which can then be used to
reduce public open space irrigation demands.

Estimates in the companion papers, of the likely water

quality benefits of each of the WSUD systems installed

were made using the Model for Urban Stormwater

Improvement Conceptualisation (MUSIC, developed

by the former CRC for Catchment Hydrology). No

water quality monitoring has been performed on the

Melbourne Docklands WSUD systems because of

monitoring costs and the complexity associated with

thorough stormwater event monitoring programs.
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1.3 WSUD Elements in

Melbourne Docklands
.A].lnfﬂtﬁ:“:-ringdmmhm d.:dg;nﬂl h:lpmvir.‘:
stormwater treatment w either protect downstream
m‘ﬂ::,’ans]'.n tﬁ:aﬂrict}'d_rnrm:. ke a|:|-|_:1in|
of an ara. The location of the elements is shown in
Fignare 1 -'u:lnﬂu'td.c-:ripl:iunnfm:hdmnti
outlined below. Thes WEULD elements are described
inmmc'dﬂn.ﬂiuzpmtmz Eurﬁl:l:l:l}'pq::rl{u

'NAB Promenade raingarden
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1.4 Docklands Park Wetlands,
Storage and Reuse System

mmpriﬂ'ﬂ:.umq_mlh]- Irml:m.ml:'nlshnd.l
located within Docklands Park; 2 mnk storape for the
mulm:uvdhﬁl&ﬁm.qm;nﬂ.mmﬁm
to the irrigation system for Docklands Pack.
Enmd:cHul:nmrEq:EmﬂeﬂE_,wli:himﬂf
“thncl.rm:ngemdms]dun ii.'m-m:mll.ﬁnm
nm?hmdhﬂlzﬂnmfﬂ“%m

Figure 1. Lecation of WSUD elements in Melbsurne Docklands

Source: EDWMWY



BEDP ENVIROMMENT DESIGN GUIDE

February 2008 « CAS 46 « Page 3

Batmans Hill marfall drain i.luf:.&ﬂ:!um size such thas
shorage can be created using a F:nst-nch arrangernent
without Jmpﬂr&'mng the c:]:un.l.}rn'l'-d:: drin |:]|.1.r.i.|:|g
i flrons, Sl weikrnes o v thaat s i Bt
from the MAR forecourt wetland are als Pu.l:uped to
the Docklands Park wetlands.

This system i -ﬁﬁi.gned to ]:rn:wil:]-: sufficient volumes af
trezted stormwater to meet 80 per cent af the leii.:lm:l
average anmual irrigation demand for Docklands Pack.

1.5 NAB Forecourt Wetlands

The MAB forecourt wetland is 2 small wetland de.'i.gnu:l
best practice standards (remioval of BD per cent toal
I'I.HPEIH:I-EEE m].l.-:is. 45 per cent toal nin.'n-g:n and 45
per cent Total Phnl]:l}lunn from pos Jﬂ':in-]:!mml:
loads). The wetland is located within the forecourt

of the ]:-u.l.ll:].ing im = EEHT wrhanised sl:m:l:.:.nn:l has
been d:n'gnn:l to cnrnpl:nun:. the su.rrm:.nn:l.ing wrhan
hedicnpe

Disd:l:.lgu from the MAB Forecourt wetland ane
plun]:l-ul:] up the Docklands Park wetland and
therefore make 2 small contdbution o the irripation
r|.||_:||_:||.].r:|'-|:||' the p:u'L Evaporative losmes in the wedand
and pumping o treated &j.ﬁ:l‘ﬂl.‘F to the Docklands:
Park wetland I.'IJJ:I!I.IHD.J].I}I' reduce the need to d.udu.rge
untreated water to Victoriz Harboor,

1.6 Bourke Street Tree Pits
TI::E-uurlemurtuupiu:r:Jdpm:ih:a{:m;he
run-off from the Bourke Street extension m-:&w:l.}r and
the mrmim-:ELrlg E-I:iﬂll.'FlI'J:LI. The tre= pits ]:lrm'{-:ie b=t
practice m:n'rmmqlull.rf treztment whils E:nning an
i.mpnru.nl: part of the urkan l:ln::lﬂ:.l::, in the form of

sirect trees.

1.7 Batmans Hill Drive Tree Pits
and Bioretention Swale

The Batmans Hill Drive tree pits and bioretention swale
are alsm Jﬁ.i.gnn:d o ]:In:r'lil:]: best practice storomwater
qlu]il:f treatment for the .ﬂ.].m:u.n-l:i.i.ng Batmans Hill
Dirive rnn.&w:.].' and the adi.a::-u:ll: antpﬂr]u and bike
paduli:rb:ﬂm;rk:&mmpiu.ﬂthm
Hill WSUD elements alss form an important Fﬂ:tur

i s Fracape,

1.8 NAB Promenade Raingarden
The MAB ]:|r-|:||:|1-:|:|.=.|:|: ninga.rd.m prm:idﬂ best practice
stormrwater qu:].it].- ireatment for ru.n-u-:l?gmmm:l
from hard mrﬁm:long d::pmuun:u:le:.rﬂ. The
nmg_:m:lﬂl forms ]:l.l.rtul'-du Lmdn]:le amad hax

been int:gnmi into ]:n.:|:||.i-|: seating. This mng;.rl:lm
durJ:.Irgu into Victoria Harbour, however the
der:l.I.rge p-ipe from dmn.m.g:.n:]m I:I.I.ILEI'I.C:LTEFH.I!}I'
located at a:pu:iﬁl: ﬂ:pd1. o minimice the imp-:.n:l:ul:_
frezh stormwater di.’-l’.l:ll.!’gﬂ intes the stratified harkor
{== noted in CAS 47).

2.0 LESSONS LEARNED

AND FUTURE
RECOMMENDATIONS

The :FI:I-.I.I.-D'H"I-.I'!E section outlines some of the Ll:y lessons
from |:]=ri.g.|1, rJ:rmtgh construction, o L:n.g berTm
mainierance, taken from an m:!fm of the d:n'g!.
construction and maintenance histnr}' of individual

WESULY elements within the Melbourne Dodklands.

2.1 Design and Construction

Owvearall Strategy

An overal] WSUD siratepy for all areas of 2 Llrg;:
d.ﬂtl.npmmt site is important if the integration
opportunities across different precincts are to be
|=.]:ll'|.|r:|:|- Sucha SErabegy should consider the timing
for |:|.|.-1rl|:|.|:||_:|r|:||:|1.|.. Without this each precinet may have
individual, unrelated WSUD solutions with some
stormmwater treated twdice as it moves from one ae

o another. An overall strategy allowes for integration
of WS 1D measures across the whole site, which
allows for more mmt:ﬂ'-a:tiw. =.|:||:|. efficient trearment
enlutions. An owerall strategy ako ensnres WSLTD
devioes are lorzted in the mos appropriate locations
within the l:nd.lﬂpr. In sddition, Pl:n.ri.i.ng the maost
appropriate timing of the constriction of WAUD
elermentz with TeESpECt by the urkan Jﬂtlnpm: will
limit construction &W and enzure sufhicient water
catchmentx are availzble to mainain vegetation within
lheWEUDqﬂams.

Design Presess

Caution needs to be exerdised .i.fl:]-Lﬁgn intemt is not
communicated llUl:IlJ.gJ'lﬂﬂ.ll: the :len'gn end construction
p]u.nsura. project such as this. IF WSUD devices are
bailt from |_:|i':|L|11.i.|:|.=.r_g' |_:||.a.|1.1:, ar have functional ﬂmgﬂ.
ismes dmmnutruujiﬁfprjurmcmmmim,:l'u:
functional intent may not he :n-mp-l:l::l}r r_q:lru.m:l in
ﬁhﬂhuihfhmﬁemmpknhnnf:ﬁdldﬂip
process |.r|-:|.|.|.n|:F.|.rLg COMCEPE, ﬁm-:ti:ma], and detmiled
dui.gn ]:||:u.w=. before iom is commenced will
mazximiz the opporiumties four emerging issses to be
ﬂmm&.‘ﬂtisisp:ni:ull:l}limpﬂrm:ﬁurimumﬂ:
ac d:ﬁ.ni.rlg levels o ensure gravity controlled systems
fumction :.pprnpri:.r.zl"l.':

As well 25 clear commuunication between the :l:n'gl
team and the construction bEam, c-nn.'li.'ll:-:m:_g' with
conoept ﬂui.gu, and detzil ﬂul.gu is important. As

an :l:.m]:lll:, thee ni'jg'na] COmoEpt for the dﬂigu of the
Docklands Park SLOCAPE and FELISE SFSLELT Wis ﬂu;g;.n:l:]
as concrete @znks that could be located below the
gmund'l.ﬂmr ]-nr:!. bt |:]|.1.r|.|:|.g value MANIPEIMEN,

the concrete ankes were substinneed for an aleernate
tznk |:|.-|=:ig|:|- As these mnks could not be built below
i Ll iof thar i achwintes; the syt st i)
requins pumping at many locations berween inlets and
outlers. The isnes rJ:.a.:-Lm:rg-: asa rm.dln'l'-n:lu.rlgu
such as these -|:I|.1.ri|:|g d:’l:ﬂn:i du.i.gn and construction
can E:-:E;:imd.}'ﬂdrmnd with collzboration and

communication bereween &r_'ignmmﬂ COMATLICIOS.
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A series of hold points, or points at which construction
CAnnot annﬂ:] without spn off from the urigin:l.lr
ConoeEpt Jﬂigum. and construction teams will reduce
the r.i.-.'ku“n::i.rlg the intent an-SUqumwitl:
dﬂiﬁn modifications.

Simplicity of Design and Autemation
'The final design of the Docklands Park storge and
rouse system inchades a multitude of mechanical and
electrical features within the system. Th:mmplzl:u]rnf
the sysiEm ma s the r.-ufpmucms difficuli.
There are 2 mumber -DI:-FﬂiI.'IT.‘I where water is Fu.rnp:d.
and Pan.-n-'qu.r_psmm rebies on mannal opeTation.
Iﬁﬂﬂy Sormrwater mm:gmm:mﬂur.dﬂ b
de:ign:d with the .'|i.m]:l|.=1: n-pu:'t[m Pﬂnibh with
waler Er:ing pumpui once or oot at 2l Jpnmue
Where PLUmpS Cammot bee avnided the installation of

a coniral room should be ]:Ir-l:r'ri-l:leﬂ =a n'ngl: point

af reference for chl.-.Lti.l:ln c&-l.ltes}-::un. mlfu-l:m.g

the ﬁskufnpu:ti.rlg erros. The inclusion n:l'-.implc
check [mELETs, LrlrJ.u-:Eing s:].i.n.irr. flow and water level
{especially for nks) can further reduce the risk of
npﬂ;ﬁngmaﬂﬂ hig]:ii.gl:tq.mm iz e ﬂ.l":}'
Investigations continue into how full n:rnnitnri.ng.:.n-:i
automation of the WSUD s}:m:m:cmlln:l maximmise its
efficencies. Remote sensing linked to @ central control
l}mu'n.l:-nr the Docklind Pack wedand a.nd.rn.l.'n:.-.}m'n
could ke rctmEh.n:I to enahle n'l:l:ll:llc mnni:nring of
upﬂ'.a.l:l.'n-.runw:l.l.ls ter build hilimu:}muldm}r
mechanical or electrical elements fail.

Customised Design

The Bourke Sireet bioretention tree pits nri.gi.n:lﬂr
used comventional metzl tree surmounds that bear on
the surface of the ground below. Due to the need for
an extended detention vohime {]:lunl:]i.rlg} betweoon

the surround's and the soil level, these unsup

baleed into position, made maintenance af the surface
Bdnwﬂ.iﬂculLﬂ::rsult.:ﬂpi:li:hmmphmd
with a customised, :Frn-:—:pmning d.nip. Engi.n.md
mpnmmﬂ-ﬂlﬁﬁ:pﬂ:iﬁcdﬂi@imm.ﬂ.ﬂ
lhﬁ::ruyb:ﬁ:undinb:mnr: cost effective in rh:lnng
mrm.-upcd:”ynn Ji.lgl:ﬁal: pm}nl:u.

On desziled dnlr:i.ng::. elements of the ddgn thar vary
from conventional IJEB-ETI.'F should I:-:-rlu.rl.}r j.l:h:Liﬂln:I-
For :l:m.]:!l.:. :lﬂrl'rmling that the instzlltion of
mrﬁl:l:.gp'l.culm.l:.l Fipu.ﬁm' i.rri.g:.n'.m, as per those
cnlnrn.:m]y used for merLng conventional sreet irees,
are ok I'qu.I.LI'\EJ for bicretention tree pit= Thess pipes
AN compromise the Fﬂ“u.l’.ll‘l.l: removal function of the
:}mﬁml:f:ﬂuwingmmmbﬂna the flter media.
Communication of Funetional Design
and Infermation Disseminatian

Deexipn reports ﬂu:ri.hing the functional I:]-L-;ign of
WS devices are imprtant o ensune the functional
intent of the devices iz communicared o the
construction team. This redoces the ke thar decisions
made d.l.m'.ng construction will i’EDFGI.I.‘d.iIE the function
of thes SYSIEMS.
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Information must be made available (o maintenance
staff to assist their mﬂmnm:l.i.ng of the function of the
systems implﬂumuﬂ and therefore their '|.|.|:||:|.:l=|=.|1.|:L|r|.g
of the maintenance requirements. Tree pits and
ﬂ.l'.llgp.ni:lu a.r:wq.r:imilu L:nllin.g:l:rnm the surface,
conventional street trees,; roadside PJ.i.I:ILi.I:IE and Erdm
|:|-n|:|5, and thus I]JB.‘_IEC directions on maintenance
r-nq'l.l.l'.mmmu are nl:n:l.n:l. where the mquj.mmmu differ
from that of conventional systems.

The How of information from the -J-E:Egn tearm o the
construction team is impnrh.m:,.:s is the dow from the
construction team o the mcr.:.nn:l.l'nrml.i.nlzl'.ncru{
the finished ]:!mj-ncL The Fm‘.i.:inn -nfn:l:u@ rEpOrts,
finalised demiled duign dm"i.rlg: and maintenance
plmﬂhm&u\!r.mnud:lhu‘mﬁngthu the
cle:.i.gn intent iz a.p'h.uzd Juring constrwction and
ongoing maintenance activities.

Heald Peints in Construction Program

The j.rnpl:m:nm'inn of measures such as hold painu.
sign ﬂ.ﬂ'-]:lﬂ.i.nﬁ and allvwance for construction
mpanﬂ.nnn !'IT ﬂdg.rlm. all aid o ensure that the
funcrinmal intent of 2 ﬂnm'gn i.:]:ll:m'vn:l th
the construction process. E'd-ucr.irlg E:FfJﬂ:umI: of
WEUL systems that reguire inspection L}'WEUD
dEEEDEI: can avoid cn.-:d,r mrhir:g-nf:}m
For EE.I'I'I.PI.E. the i af biometention
:}mmmﬂmﬂﬂmmﬂi:mh}-d:mmuuﬂh:ir
dEi.ED and Elnnﬁnnalil}l; bt may not be familiar i
conventional contractors. Emﬂ:rlf. hald |_:|-|:||'.r|r_= for
I:Ilmh.i.l%\!gztﬂtinn to ensure that the cormect species
have been ]:‘.I'm'{iiﬂl:! @re imporant to ensuce ]:!l:l.rl.l:i.rLg
contractors have understood the intended J'l}n:l:'-u-.lngil:
regime of each n:FI'JJEPIi.I‘II:i.I‘IEmﬂL‘E.
Where mulri]:llz SYStEmS are o be comstrscted such
as a number of bioretention tree p.ir_-.' for u:l.l:l:lp.’-:,
:|.|:||:|||:Ep-u-i.|:|l.:.|: ﬂummpktinnu'rdzeﬁmdmm:
would ensre znies are runh'u:lﬂ:'y and not carried
farward hud::nm:}m.].kingth’uapprmdl_
identificztion of the incorrect soil leveks in the Bourke
Srreet extension tree pits mentioned in CAS 47, could
heve acorred after nul:ul:ietinn af the first tree pit, thus
:|.1.'|:|.i|:|.i.|:|.g remaval and r:pl:u:!ing of zll of the tree pits.
Planning and Pratestion during
Construstion
There have been times n:iurin.g the construction of the
Docklands WSUD dements when n:lr.l:.}rs:l:-:rm
constraction plun::. ar nngn.i:'l.gn:mm.l'l.m:i.un nﬂ:l:-].'.
has mﬂmﬂiﬂdﬂmﬂ:hpﬂﬂnfdﬂﬂﬁl:i
elements, in |_:|=.rti.|:u].=.n the Alter media, Carefl
p].a.l:l.n.ing to ensure filter media and vEgC@tion are
pr-l:ll:-nn:-l:i:] &re j.r|:||:u:|r|:.|:||_ This can be done |:rg'
& L]ri.n.gu.l.rrnmlinmlmtinn Aleer media
- r:mi'i.n.gﬂ:ctupl:}lerul:_m:u meedia after
construction is finizhed within the cacchmens
- Mngﬂ:::.upnfﬂmmn:h;wiﬂ: F:HEI.'I:IJ:EJILII:
- u.l‘.ing \tlgrr.:.m:l Systems offline dun'.ng
exizblichment and impl:mmd.rlg tEmporarny
eediment control devices.
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2.2 Maintenance and Operation

Maintenance Plans

Dhe to the innovative nature of WS and the Emited

EXposure nri.m:]u.vu]rtn the ensitivities of WS

maintenance, tasks for esch WD dement need o

I::dﬂ.rl"lrnulllru:l in a maintenance pl:.n with the

delineation of the msks rvu:ll.lin:t]. These will inﬂ.u.n:lc

Some elements of conventional l:l.n-l:i:apmgm&

d.r.l.l.rl.:.ge mainEnance can IJE.:I.FPILEEI i many WallD

elements. These ks indude litter removal, wm&.m.g

and i inspection nf]:lu: and pumps. However other

conventional activities are in direct conflice with

those !'-HI:!II.IJEIE for WEUD. The sweeping of street

and leaf litter can foul the surface of the flter media

if in excessive amounts, fertiliser :.F]:lliaLhn can

leach mutrients into downsream ru:-:i"ri.ng walers,

tree stzke removal can leave cavities thar shor-cirenit

the Aleration I:'IEdi.I.. removal of dominant \!Eﬂ:ti.nn

for aesthetics mn result in = reduced mt:rq_u.'llil:f
r.m:nl:ﬂ;r_i.mcr and the E.Ll.i.ng in with soil around

:h:u::hmmrﬂnmn’ipplnghlurﬂsm reduce the

waier q_u:J.l.I.}" treatmenit :E;:igru:]r |:|r removing, the

extended detention I'.Pnn-:img]- volume.

It is therefore imporant that information ]:In:r'lil:]ﬂ:]

Of assumptions made about maintenance |:]|.1.r.i.|:|g the

EI.EEE_I:I ]:I|:L:|.u.=.|.'= dizzeminated and made available

to those ru'_pn-.rlﬂ:-l: for maintenance. A llmn:mg}l

maintenance ]:ll::l with inpast from ﬂ-uig:ur:ﬂmﬂﬂ ke

p:-n'l.'{dul:l Lo maintenance pﬂ'mnnd and should include

a ﬂu:ripl:inn of the intended function of the system.

Maintenance |_:|l:|.ru: should addree fooes asch o

e inﬂhng of holes keft Ell]r tree stakes

- mmt:]nfnrg:ni:mumrhljiﬂ-upmd:ulnr
litter

o removal of sediment |:||.1.il|:|-1.|p after construction
phases neashy

- visual i:l:ﬂ:lr.i.ﬂgnrllm ﬁlncﬁnnnrﬂ:::}m
feg. no |.|:||1.E-|:=n:r| |_:|n|:||:||:.|.i.1'|gI in bioretention systems)

- street swept litter :nrl.un'ula.l:i.ngm op of filter
media.

Establishment Phase Maintenance

E:.r]:r operation of WS elements ix often |:]|.1.r.|r|.5
the vegetation -:.'L:Hi.:]:m-am.]:!l:usr_ The provision of
an esizhlishment F]u.'.-: maintenance Fl.l.ﬂ ox :imp!-:
checklists can assist in ddi\-:rin.g =.|:|u|:|1.u|:g i e
|:|.1.|.ri.r|g this crucial m.r]].' |_:||1.=_-aL Such dn-t:ummu.iiiml.lﬂ
outline TEQUirEmMEnLs (0 FEMmovE sediment laden mulkch
after construction within dlc:;h:lmmr.jsmmpl.:h:.
ensure that the extended detention volume (temporary
ponding on the surface) is mainzined and not filled
ing and the assesmment of the infilradon rate and water
leve] cantrol appropriate to establish wetland ph.m:r.
H.iiﬁqu:.l:: establishment ]:ll:u.'nz maintenance can Em':i}'
reduce the ||:||:|g i=rm maintenance requirements of
these SYSICmS.
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Maintenanee Jurisdietion
ﬂ'nenfﬂ:l-:uLgui.rlgi.m.urd:.tuﬂ to the maintenance
requirements of 2 l:u:g:.lil:-u such ax Melbourne
Docklands, is the &Frum.ii: mature of the site boundaries
e ind.i".lil:]u:l.l d.ﬂ'!lﬂptl:lmt sites cI'L:l.rl.g: hands from
m:mm&ﬂﬂnptumd rJ:mtn:smm.m:gﬂ':.
Thiz can result in confusion r@.n:]iug maintenance
rﬁpun.:ibihr.i.ﬁ, =.|:||:| this confusion is most |.|.|t.=|:}' [1+]
ocour duri.rlg ﬂ'l.:"mgm.l:inn establishment Fhm

In many cases, the ju.-r.i:n:Li:ninn of individual
maintenance tasks is unclear with mg:.rﬂh:WEL"ﬂ
syFhEms. Fr :l:.mp!:. street tree bicretention Fi.l:
come under three different maintenance contracts. The
actual tree comes under one contract, the pit lids under
another and there i also a sEparate coniract for street
I'H'EE!JiI:IE and gllttﬂ'!..'ﬂ':l:lid:l is also lil‘..l:l].r te cover the
filter media within the toee pit. Maintenance contracts
should :luri}r state whaose I'EFEI:II.iJ:IiJiEF’ the individzal
maintenance tasks are in sitvations where the W5UD
elements croe conventiona! maintenzance boundaries
and, wherever p-ussiHE. maintenance @sks for WSUTH
sywtems should come mﬂer.:.si.ng!: maintenance
n:lnl:n::l:,:lm:”:-el.inl:nﬂ :n:lm.:.intulul-l::]:ll:.mw'l:l.ile
the l:mwludg of maintenance requirements of WS
elements Erows within the L|1|:'||.|.-.'I:|-_p it is impar@nt o
extzhblish cthe ju.ris-ﬂicr.in:lm for maintenance decisions

between rmaintenance contractors and asset owners.

Maintenanhee Reguirements fer
Individual Sites

Maintenance requircments for individual WEUD
elements on a broader smle are I:L:I}' b VACF ﬂ:pnm&l.rg
on the Fmﬁ]:-ﬂ-:l'-rjm.ﬁt:. Hl.;g]: |_:||.1]:||.i|: Fmﬁl: sites,

such as the Docklands, have muﬂ!h.i.ghﬂrm::nan-:t
m:p.l.i.rm'l.mu. Pmi-ru].l.rl"l.r in terms nl:_n'egzutinn and
litter MANAFCTEmL. In this context, the ]:lIJJ:II.iE ]:lm-E.l:
and overall arsthetic cxpectations for a site should

be considened whmm-i.ting M NAETanoe |_:||.'|.r.|.1:.=.|:||:|
Record of Maintenance

The Melbourne Docklands site CI.'I.I.'I'H'LI:I:].' :mplu}u

a number of full-time saff for varions maintenance
activities. :M.:.n}"n-rjmr WEUD ASSEL MaAnagers
combine maintenance of WEUTY amets with other
maintenance activities such as E:rl:n] J.n.i.rl.:.g!: ar
I:nn:'ml:r: maintenance. As 2 resalt it is often not
p-um:.'i.uztn dmduﬁnuw:,mﬂdu:mﬁ:m
associated cost, for maintenance of individuz] WS
elements across 2 Sie. The provision ofa EI-EI.I.'I}"
defined maintenance pl:.n, or 4:|1.|:|:l'..|i.|1=. could assst
maintenancs contraciors in estimating the i:.H}r-:m't
involved for the maintenance of WSUT} feanunes.
ﬁd&il:inn:ll}i there would be a benefic in dm‘dnping
checklises that enhance the record L:l:pln.gnf
maintenance that ooours for these devices. The
dﬂdnpmmt of such a record sheet should be done in
conjunction with maintenance ]:l-nrmr::l 1o emsure i is

S
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3.0 CONCLUSIONS

With the incressing pressures of dimate :l:.l.ngq,
|:||:l|:|'|.|.g|1.|:. Pnpu.i.'lti.-un Eruwﬂ: and wrhan nnn.m-l.i.-ct:n'.m.
wrhan l:.m:]sa.p-u are e ]:-:irl.ga]lﬂl an iJ'll:rm.ling"‘l.r
to deliver mqu.iFl: E.1.|:||:lt.i|:||:|.':. ].l'l.dud.i.ng that of
p.rmi&.i.n.gmym SETVICES E}rimpﬂmﬂ& shoTmwater
q_ua].il.}r. and rl:i:]u.n:ing demand on pauf:r]c waler
r|.||_:||_:||J=L While WEUD has evolved from iua.r'y
:l'nphm O SOCTTWRLET qu:].ir_g' manapement o
Encompassng an inl:gﬁ.tn:l urban water manapEment
i.]:l]:lmarJ:. the 'll."l.nl:iu'prmd au:ln-pl.'inn of WEUD for
stocTwEter management is sill VELF much in its
in.ﬁnq.'. The Melboumne Docklands cu.rrmrJ:p baasts
a wide mng:u'FdiE:crthEUU elements across is
ﬂtmdmumimpunmipum:nfr&rmm
aid the mﬂ-ﬂpﬂ'ﬂﬂ al:io]:!r.l'.m of WSUD. The W5UD
IMEASLCES WErE;, I many cases, the first of their kind o
be L|1|:.Egn.|:|:] imtos sch zn wrban m-ting.Thu-: were
often newtiuigm: that had mot been iml:llu'nmt-eﬂ

in much a setting in A.:.l.m'.:].i:.pl:ﬂinrl.lﬂ}r. The overall
ng:eﬁmc:huhunnmuf:ﬂ:pdﬂ |.=|.n:|.i|:|gin thie
implﬁmmmin-n of WSU DV in this comiext.
].rl]:u.nl.l:]u:l:-nﬂicl.nn time frame of W50
i.|:r||_:||.-|:rn-:r||=.|:ium across the Docklands aver many years,

as well as VicUrban's support of innovation, ma.r:g'nr

dnlzwnn.-:lnmﬂ!. H&Lﬂ:ﬁhﬂih‘dl.ilpipﬂ',l‘ﬂ.\!
inﬂ.‘ll:l‘l-l:l‘d. the &Lﬁgn. construction and np-m.r.im of
other WSUTY elements on the site. In this WAy, the
Meboume Docklands site has gmllg' m.pp-uru:i:] the
evelution of the ﬂﬂigp. construction a.l:u:] D]:Icﬁ.linn of
WEUD elements in a.h.i.glz.lrurln.nuﬂ.i.n.g.

As 2 result of the spcceshl in@mmﬂmu%ﬂ
acrass the Melbowrne Mmd:itn:ﬂshmm
G.FII.I.I'HI!ED site is treated :ni:ut]:u:l:l:i.n::n]:hjnn:h’u
for ]:tu-llu.l:.nl: runi:rn].ﬂddi:i:n:ib'. millions of Gires of
mwﬂh:apmﬂ,mbﬂmﬂrmﬂmm
nfmanrnfduﬂbﬁ:lmmu,umm
inﬁlmﬂdunu.gh ﬂl::frbmunu:li.uhdu:mepiu
and ming:.r-:lcru,.‘llﬂ:r]:lmﬁdugrm: smpua.mi
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