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URBAN WATER CYCLE

A Friends of the Earth Project

The Lirban Witer Cycld |6 a projact of Friends of the Barth, Sydney aiming
1o iedlore thé natural watsr l:ly'nlu in Infar-city aroas,

Many craake. sspadially innar city crasks hove been converted to SafGHte
dralns, Matuthl walland araas have basn flled In and muny witlands have
bean cofivared ta aparing fialds, Ofen garbage o contaminatod solls wera
used an Ml in watlands,  Wids strests, sanlad frem gutier to gulter often
havdt An axteddivé expanse of tar above the noods of motor vahicles, Sealed
arons, including bulldings and reads provent water from |nfiltrating Inte ihe
sall,  Cxcessive tar and concrate guitora ahould be raplacad with vagetation
cfenling graan corrdore with Qrans waterways.

the grawin of citles causws many advetss etfecta on the waler cycie. Fiosa
peakd Inciaase and urban runefl In polluted, Even water runof from iha
raots of bulldings and rondn (n polluted. Habitat and piodivarasity of aguatic
#uo-byslams |6 o4l Many Inner city ehlidren do not exparience fha oy ot
running ersnks with minnows, iadpoles and ducke.

Friends of the Earth, Urban Waler Cycle Projeol will mim io bring DRoK té
the cily many of the fentures of natural water eco-syetems. Habital for
hquatic apedien will be provided and Biodivarsity Incroased.  Native plinte
ind animals will haip to improve amaenity for the realdants of our Gltias
;";"**F' duslgnad water aco-eyatems will reduce waler poliution and fiagh
oeding

A warlen of lealiels “Waler is lite", produced by Friends , doporibe how
lo help tedlore urban walerways by maintaining heakthy soila. A amail
loitlel hae been produced an Tha "Urban water oyola®.

Frianda mre now preparing plans 1o construct a series of weliands
alangeide Whites Creek, Annandals. These wellands will act oy & bluaprin
for Innef city ooundils femteralisn plans.

A leam ol volunteors |8 now working towards the construction of the Whitas
Graok woilands,  Tho University of Technology I8 seting as tachnical adviser
Gnd proparing an enginesring faanibility iy,

The 1016l coit of the projesl is estimatad 1o Ba batwaoan $200,000 -
5300,000. Work carrled oul by valuntesrs Including tachnical advice from
he Univeralty of Technelogy will haelp reduee hie lotal cost,



Ta anabls this Ph'.]Jilhl te be auctesshully completad, conslderabls halp will
be neaded. Donalions 1o Friends of the Esrih are tax daduoilble,
Valuntesrs with & wide variety of skils are nesded, Commareldl Buziness
may wish 18 provide goods ar parvioes In kind,

This Is an exgiting project which bas many Innovalive featurog
domonsiraiing how the walerways of Sydnay can be made anvironmantally
sound, If there & any way you ean halp this projsct 10 sustaed plense do ot
honitate o call Frisnds & our Sydnoy ofiics,

Tad Floyd
-.":'J'—l‘—l"- j—-ﬂ—rl..p s

Conveanor, Friends of the Earth, Sydnay
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Summary

Frignds of the Sarth are Invasligailing ways of galving slormwatar
prablams in urban arens. Whites Crask eatchmant in the Innar Hy:dnﬂy suburh

af Annandale (a being used an B lest onss.

Aestoration af Ihe water oyclé 1 crifloal for 1he reduetien &l pailution and
flooding. Many urban water problems can be solved by mimicking naiua,
including: reductien of impermaabla surfaces, improving asll infillration,
decraaaing velooity of overland flow, and He restaration of weilands:

Trantmant o urban rungll should Begin In (he upper reaches al the
catohmant. Waier should ba siorad high up in the calchment, closs 1o whens
rain falla.  Many amall scale realmants should be wilzed in tha uppar
catchinant, Convefsaly many freatmenis utiiise lerge seals anginssring
piructuros, lower down the ORlRhment, whera tho problam 8 sarious, bl
aften aftai the problein haa béen cromtod.

Traatmen! needs W bagin whate rain comes (o sanl,. The masimum amount
of raln #hould be encouraged o infilirala into sells.  Henilthy stable aoil
iife @ very important part of the water eycle.  In many dansely popuinted
infer duburby, fesidential backyards are the major (and aran avaliable whare
water can directly infiltrate Into oo, Council parks and gardens ara alno
idenl placad where walef can be encouragad 10 infiliFate Inte aolis

Water runott onn be & major soures of peliution In urban Afads. Punol from
lfeatn and foofd contain high levels of heavy metals espacially lead, zine
and copper and oll based poliutams. In urban areas & high proponion of tha
aron (8 oonled, littte wated |6aflirates niag the soll Gnd 1his graatly
incidagas 1ha voluma of fingll,

In urbAn Rieas wialsar I'IIiIJ'nlI- awilflly down guiiers and araing enuslng Nash
floading, - Friands advocata tha construciion of ecéo-eranks wiih slowly
lowing walar and lowar flood padk,

Construgied wellands

Wallanda with growing planta reduce lavels of nuirients {phesphorus and
nitregen), Qilfgreass pallution from streels (s reduced whan waler liters
through vegalation. Stll wataf In watlands aliows heavy metals and siit 10
anlile oul,  Wallends heave value as wildiila habtiial, sppacially for aguitic
faunm and flora Including walerbirda

Friends nhove developed plana 1o divert waisr Trom Whites Craek by pips
et Ihie main channal inte & beries of conatructad wetlands which will
llow parallel to and then re-enter the main channal. Tha watlands will anly
recaive minar fows, and & amall controliad prapartion of major lows. Tha
witlande will conelst of; allt wap, gross pollution irap, Shdllow waetiands,
Inka, eco-anginearad craak and an ndditional aili Trap bafars The waler fa-
antare the concrete channel. The cresk bad and banks will naad 1o b
sacurely alabillaed with rocks and vagoinilon.
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Upper Catchment Management

Catehmant management should begin in the upper reaches of the catehmant
Water should ba storad high up |6 the catchment, as close sa paagible to
whatte falfi falla. The bawic principle of using many, small scale rasimanie,
al the catchmanis source, shauld be followed. Canversely many
convanilonal oatahiment management traatments ulilise large soule
anginmeering alfuclures, lower down the catohment, whera the problem s
Rafious, bul aften after the problim haw beon created,

Carchment Ireatmant needs to begin whera tha min comes io sarth.

Initinlly, the maximum amount of tain should be encouraged to Infiitrale
inte wolls, Healihy siable soils are a viiry Important pan of the water
gycle, but ih Urban areas solls are poarly undirstesd, abupad and puttar fram
fgglact, In many densely populnted inngr auburbe, residenilal backyards arg
e major land area avallable whers water can directly Infiltrate intn soilg
Counell parks and gardens ire alws |denl places whors wilsr Ean bo
gncaursged o infiiiate Into so|ls.

Wiler runoff can be a majer sauros of pallution in urbarn araas,  Ruboll from
stranis wnd roofs contalng high lovels of hoavy metals wepagially lead, zine
and eoppai and oll baped poijulants. in urban arony a high propartion of the
mraa s sonied, litle water Infilirates (M6 the soll and thia greatly
InGropEas 1ha valdma ol runofi,

Watlatids with growing planis reduce lavaln of nuirlants (phasphoius and
nitragan). Qi/grease pollution from atreots (8 reduced whin witer Nilars
throgh vagetation, Sill watar in wetisnds allows hemvy matals and silt to
siallln ot

Wellands have valus 88 widite hibliat, expacially for aguall fauna and
lora Including walarbirds,

Innar city arens like Anfiandalo, have fo natural frashwatar Byiilems, Yaung
children nevar wea In there iecal aren, freahiwaler flowing In a babbling
bieak This project will act as an impertant lite exparisnca for chiidran
who only sad poliited conereta draing,

Water Cyaoie

Whan rain falls on tha aarh, it s inlwraepted by vegelation which covers
ihie latid, A small proponion of the raln (& oavaporated dirmctly from the
plants surlaces,  Evan during ralnfall wvaporation ocours, espacially from
tall treas,

With many ifee spacles waler la collected In the uppar canapy and flaws
dowh the stems and aventually dowis The Trunk inla tha mall. In many urban
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slluatlons this process could be of major significance, The supply o witar
o the roois of a lree can be realreled by impeimeabls paving surrounding
this fres. Walar collegled by the canopy and llowing down the ifihk into the
goll will halp o Incredse water inflitration inlo the soll and to courdar
balance tha restriction of water infliiratien by Imparmeable paving.

Burlng rain, wator Iz stored on (he surfaces of leavas and slema. Whan il
conded (0 (AN walter will continie to drip rom o tres. This can help 10 &ven
ul a reinsierm and 16 redues fiood poiks,

Digeing the growih of vagetalion, witer |s removad from the soll by
trahaplratlen.  The tate of transpiration is roughly proporisnal 16 the
growih raie, the mass of vagelalion or leal aren.  Troes have 8 l6ige miika
and genarally hava a higher transpiration rale than many oihér lecma of
vagalalion, Transpiration of watar from the soll helpe 1@ dry out the aoll,
Quring rain water will infllirate more readily inio 6 dry soll.  The removal
of walar from solls by transplration allowa mora water (e enter tho soll
turing rain and this will redues welar ronofl and lower Nlooding,

In eariain sluationg the removal of Irées hea moeulled In the flsa of ihe
walar 1able. Thia has coumed gresl probloms whan theré l& &l In the
fubscll, A rising water table brings 1he aail 16 the surtace and this can kil
vegalation and [n utban arons salt can cause damage 1o bulidings

The vagatation covirng the land s & very Imporiant compenent of the water
eyeli.  Whafi vegetation Is removaed or reduced the chacks and balancas in the
walef ayole dre disiupted, Trees aro large, with deep roots having & mnjor
role I mainiaining a balanosd walsr oyols.

Watar which does nol infilirale Into the soll becomes runoff which fiawna
dowihill eveniually concentrating In rills, streams and rvers, A smail
smount of water (4 trapped ih puddies and baocomes dopresaion storage,



Eaay waler entry Inio solls helps reduce flooding. Helplul advics en how ia
improve walaf infiltralien inlo solls can be found in the isaflsts, “Walar |y

lifa", produced by Frienda,

An Impoftant tactar determining the helght and durstion of Nooda 18 the
tima of conoantration. The travel Hima from the most fremote point of the
calehmant 10 o autlet s the time of coneentration, Tha shoraer the lime
of concantration the higher the fleed paak and when the tma of
concanifalion |8 longar, loed poaks &g 888 indense and last for an

axinndod lma,

Tima of ooncantiation is related to the veiseity of avarland flow, In urban
arenn walef flows at A high veloaity dewn rools, rosds, gutters and conorels
draing, In urban aresa the time of concentration Is sherer comparaed 1o
natural aco-syutema. Flood poaks are higher In urban aroas becauae there
nfe mord imparmeable surfaces and wator flows faster dewn soncrole

dralns,

Watar Howing In a donorete guitter Nows about ihiee times fantor ihan in it
grags waterway. Eco-dosignad walerways which meander inofaanos jhe
tength of tha watorway and reduce the slope, Walatwaya Inearporating
n-tl.il‘rni tonturen will Inerense the tima of concanttation and reduca limead
panks

Fagtare aftecting flooding varles In difterant catehmants and duting
diftarant fain periods.  During haavy storms, flood peaks are high and
surfacé charasiorisiics hava only & minar sffect of flead haights

Friends advoeals the simulation of natural ecosystema lo help conirol
starmwatar prablams,  Wetlands are anly one measurs which oan be uaed,
Tha iotal catohment ahould be irantod, wnd Irentment of tho upper
catghment i of ulmost Imporianca.

Palliutian

Fallution may oiginals fram Indusiflea but there pio anly & amall number of
light indusirias In Whites Greek catchment. Poliutlon antering draliage
sysloms from commarelal pramises oan and should bé prevented,

carfied out on amall commaercial premisas,  Tho survays ware followed up
with advies on how 10 feduce pollutlon entering tha drainage ayalama,
These triala have been sucoessiul and adequate funding I8 needed to cover
all of Svdnay Including Whitea Griank,

titlar | an ugly visusl ferm of pollution.  Canslderable litter enters Whites
Craak and a feating boom has been Installed ai the meulh of the oresk.  The
major sourca of the er 8 fasl food afd bavaraga containers.  Educailan



programs sueh as ‘do tha dght ing' have falled. Leglalatian s now nesdod
g infroduce deposis on bevoerngs oontsinars. Dy alrest swesping reducan
ltar In dralnage lines. Leaf liner & increasing hecduse more treas are
haing plarted.

fowage overflows are known 0 ba & mijoF poligtion source pnd Sydriay
Waler neads o solve sewage overilew prablama.

Hoade, car parks mnd oar related commarcinl pramisss &8 6n (imparant
souroe of diffuse pallution.  Major ear relsted pollulants include lsad and ol
based products, Washing cars in stresis confribules to phosphorus paliution

wnd |w legal

Pallitien from bulldings and houses 18 a significant sourgo of diffuye
pollutian,  Agrial depoaition of lead and ofther poliutante ento rools s
washad Into walarwaya during rain,  Galvanslaad ron s & sourose at kine
pollition.  Capper poflution can originata from coppar pipes. Pesticides used
by home owners can poliute walerways, Chiordane which Is usod 1o conteai
white ana has baen found In high lovals in the sediments of Rozelie Bay,
Lead paint coniributas 1o lead polliution. Farlisers add 1o he nuirlent load

af waterways,

Pl tadces contributon 10 the huirient load of walerways, A conpldeiabla
proportien of the fascal bacterlel count In Bydney Harbour originales fram
pola. 100 lofnes of dog dung la preduced in Sydney per day. It ls interesting
to note sludios have Indicated & large proportion of the bacterial counts in
Sydnay Harbour originale from non-human seurces (cats and dags),

Iy 1he Innoer Sydnaey raglen thelr are many contaminaiod soll sias.  Old
H'tﬂi.iilriliﬁ, whiizh have cRginee 1o Oporata and nrg i'nrnu“ﬂnl hl"l‘ﬂ I'.". ihair
fagtprint in the sall.  Edek Indusiry produces N6 ewn particular forma af
F']J'”U"':'n and #o the Wpa of contaminallen varles groatly betwean diffarant
Gllan

Bofmalimes cortaminated soll has bosn used as . Sema of the loreshoies
ol Rezalla Bay have been fliled in with conaminated seil, Many inner Sydnoy
solls are contaminated with load from leaded petral or lesd based paints.
Cantaminanis Tfram solls may be leachod Into walatways, or erodod angd
washod Ino walarways,

Soedimant Pallution

Inner clty drainage lines ean be polluted by a variety of chemicals, The
amount of pallulion oarrled In he allt inyer oan be high and many pollutants
aro mari abundant [n the aolid phasa than In tha iquid phase. Laad and other
hedvy melals procipltate and setlla Inte the acdiments. Some pollutants are
adeorbad onto the surlace of fine particles o.g, phesphorus can adsertb onto

clay durfacen, Palluied sediments aooumulaia In bays and coves whare tidal






flushas ara only minor. Whites Craak flows into Rozells Bay whieh aufiprs
from polluied sadimants.

Tha properiion of phosphorus found In sediments ean be high, espacially |f
the water |8 alkaline, Soluble phosphatas combing with catlons of ealciym,
aluminlum and lron to form Insoluble compeunds which pracipiiate and
saftle Into tho sedimonis. Phofghofid & adsorbed onto clay suraces and
can form inecluble complezes with humie subslancon.

some pollutants are axpected 16 be more abundant h thae walar phasg.
Nitrogen |8 vafy solubla and lifile nitrogen would hermally be found 18 the
nadiment layer, Many olly poliulants fleal an the water surfice. Balubla
pollutants would not ba removed by aettiing In & sl trap,

Mogent studios an Sydney Harbour Mive highlighted tha slgnificanca of
pollutams In the 2t an the bottom of the Harbour, Oftan the highest lavel
of sedimant pollution In lound near the mauth of stormwater dralns
including the mouth of Whites Groek,

Pollution In a siream may be elher soluble and dissalved in The wator or
insolubla. 8t Includes sediment an the channal Bed and smaller Inaclubie
suspanded padicles In the main body of waler, Tha rate &l whish particioy
wpttle In water depunds on the paclicles size and density,  Swiitly fiawing
wrbulent watat will carry heavy silt loads. Thare in no definile divisien
batwaan sediments on the channel bed and suspended sollids. Thara i »
illlﬂll.ullil progrossion fiam large bHottom sediments 1@ smaller BUspandad
pirticies.

Pallutod sedimonis are now recognisad as baing very important, In ihe lang
ot pollutlon i sedimants may have gresler mdvorss sifects than solubla
pollutian, Hoemebush Bay |8 &R axiioma sxample, whifa highly paliuted
ndiments pravented dredging. Plana for ferfles o antor MHomebuah Bay
diring the Qlymplcs had to ba abandoned, Many sedimants i tho bays and
coves of Qydnay Harbour are polluted with heavy metals, lead, eopper, *ng
ahd eudmiim, lneecticides and PCBa are found in soma sediments.  Onoo
pollutanis lodge In harbaur asdimoenis thry stny Intact for many yenrs,
Flushing of sadimonts takes mony years while flushing of Harbour water
only taken doys, The Whites Creok wotland will ba dasigned to capture &
larga proparnion of the slll In 8 cost effective way.



