
Storage 

O Ni'. of the biggest proh lcom wit h 
rcu~ing wastewa(Cr is 1h.u rhc .!o.upply 
i~ mou plcnc ifu l when i1 ·~ uecdc.~d 

leJSL Stor ing 5uhurban ~u.Hmwutcr and 
ucJtc:cJ cOluent from W('£ moruln for dric.:r 
ttmt-. i> 3 nu;or <.:.hallengC'. 

In A<ld:oodc the CSJRO Di,ision of Water 
R<SOur<cs. on assocoauon with the Centre for 
Groundw:ncr Studies. i< l>kong pan in 3 plan 
tO cnrHurc :md lr("31 MOrmwau·r .1nd ~cwage 
cnl oot nt (wastcwater) at times of high now. 
t hen to store rhe recycled water dee p 
uuderground in cxi<ti11g 'qon fcr< un1il uccdcd. 
Tht· nuin rc;carch cha lleng< i< 111 guard 
agaanst t.onurninating the otqui rcr~ ''-'ith 
chemtc•l, •nd microorg;ulum>. 

~'Hurm\\.ucr and wastc:\\·;ucr qualit)· can ~ 

unprove-d on wedands or basill\, aud dnouj;h 
fun her trc,otmcm in the aquofcr. Man) of the 
phy,ic.ol . chemical and noiuobiulogocal 
proccs<c~ accurring in rht·:ac .)y\tCII'I ~ arc du: 
fm.u) oJ :,cicmific study. J u~t a\ nnpon:uu w 
the u~c: of aquifers for WJter rcclamauon. 
howt\ cr. i• the development of jlUiddin« 
und~r whoch the procc» C)n be nun~ged 
\U\t.atnJbl}· 

{ cntml to Jc,•doping <uch gomldnt<> hos 
heen rc,carch l>) the divt~ion \ Dr l'ctcr 
Dillon .llld l'.u ol Pavclic. In" fCJ)Ort published 
1hi' ycu. they r~viewed n nuonlwr ul <tuclics 
011 .)CUI I11W,ltCr .lnd Wtl\tCW,'U cr qu,dity .uu.J 
wmp.orcJ the clJta with c<tJhli<hed \IJndards 
fM the WJtcr> potential rcu;e I he)' al<o 
rc\lt\Hol the efficicn•)· of "ethnds in 

goes unde•·ground 

Aquifer storage and recovery 

Irrigation Injection 

··--·===---

Stormwater and sewage effluent can be captured and tre<Jted at times of high now. then stored deep 

underground in c.xisting aquifers until needed. The main research challt ngc is to guard against 

contaminating the aquifers with chemicals and microorganisms. 

What goes down the drain 

):rormw;ucr .md ''astew:ner cont3in .l r.mgc of 
conlJnliO.Int\ th.u can be c..o.ur~Orl\t'tl .1\ 
;uspenclcd \Oiod<. o•yg<n-demnndin~ on.u
eri;d), nutriCIHS, hc.avy rn <:c.ah . mtc:rn
org.tn i)nb, ti'.KC org.mics. or p.ros..s solid ... The 
conc;cnt r.uiun~ ul thc~c: (QJU;Uninan'"( nHI'-l h~ 

reduced "' ·"""l"•blt· lc"d> before the w.ucr 
co n be llll<crrd onro aquifer>. Bur be<au;c 
~toml\\Jtcr Jltd \\;)5{("\\";ner Jrc from dtOCrcm 

\\'3Slew:uer than m 'turrnw;;atc.r. Thoc ;are l\\ O 

factors th:u c.1n rt'ndrr wo.~src-water unrit jQr 

dnnking. 

'The overall aim is to utilise waters which a·re 

currently being wasted, but to do so m 

Funher to thc\C \'AN>ttOrh. c.1ch "'PPI)' ol 
Mormw.uc:r .uul , .. J)lt-, .... ucr differs fronl chr 
uc:xl. The \OUtlc\ Hr com.1minant~ in urh.1n 

srormw:ucr indudc uuuo~plu:ric depo)ilion on 
ca tchrnc•u <urf:1cc': road·surfn cc !lflltlll • 

ulation; ~...onuruuion activ it y~ intlu~cn.tl 

runorf; :minul w.htc': dc.·caying \'(."gcl.ldon; 

chemiCJis 3J'()I oed 1o lAwn< and gardens: ><JHit 
unk sccp•ge: litter ;pills and ovcrOo". I hr 
types of l.•nd-u<c pracuscd tn • gi\Cn 
catchmenr thcrclor< will afT<et the quJiil)· of 
ir.; .;rnrm\\'arcr. 

\Xfa:.tCWlHCI in urh.lrl areas i$ made up or 
mu nlcqtal ~ocwngc. i n duMri~1l w:.tslc. and 111 

~OmC CaS('$ "( t OftnWll r e r ovcrnow'i :and 
groundwatct influw). \Vu tcwarcr qualit)' h: 
determoned by rhe qu•ln) of the '"''er >uppl). 
the rdati\'t.' t.o1111 ibutions of these ~urce\ •. 1nd 
by its le"el nf treatment. 

17 rnmmer which is sustainable' 

rt'mO\"JUg contaminanlS, and thC" fa1c of 

(Ont.lmin:.nt< m aquifc~. 
Wh.u did rhey di~cQver? ... That when ir 

come) tO w.u.t.·r rcclam:\don. nmhing j, \implc! 
Trc.HIItCJH requircmcntt dcprnd on lite 

r.lngr .111rl c:o nc:cnu:uiu1h of conlJmitun rli 

pte\Ctll. 1hc typ< of aquifer. •nd the beneficiAl 
U\C"\ ol th~ rcc.:o\ered \\.u~r. Tho~ ;are .)p«ifk 
en e.3ch .1quifcr-rnharg~ \Ut'. 
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sour(cs. 'he r.tnge .and conccnuat1Uf1\ of 

contounin-an's lhey con rain d•rrcn ruu. ~ or 
examJllc. lc'd' of suSJXnded solid~ gcnor.•lly 
:tre nHit.h h it;hcr in ~hHmwat\'f dun in 
was1cwo rer. Su,pc ncled .olid> content is 
impot t:t iH in .tquift'r r~cha rgc ~YMt'llh .b ic 
cau.\c\ do~in~ in inj«tion w~ll.s. In c.:omr;ut. 
tout do<~ohcd >olids Jlld notrogcn 
conc(OUJllon\ usually are h•~thc:r 1n 

Another fJctor affccung the rrcatmenc 
requirement\ of 'turmwatcr Jnd waslewatcr 

bound for aquifer recharge i• how th e 
reclaimed w01cr woll be used. 

The review hy l'avdi• and Dillon oevcJlcd 
lhat srormwater and "'econda ry-1 rc:ucd 
w:t~tcwatcr may in some siru"rinn( he 
succcs.~fully iniC<tcd intu •quifer; to <reatt 
urigation :md 11\~toc.k w;ner suppl1cs. subJCU 



to Jdcqu.ue ~Hetrcatmcnt in 

\'.CCI.tml\ JJHllh.:u.:ntiuu b.uin.\, But 
.~uch \\',lf~r!i .u~: IHH .,ll t(,lblc for 

dtrcu lllJl'U ton in to :Ht u ifers ro 
gcner.ue d11nkiug w:ucc supplies 
wuhout :uldiuon.•IJ.nclrcatntcnL 

What about w etlands? 

In ~omc orouualtons. particularly 
wh("rc r('d,ltmcd w.ucr wtll ~ LL~ 

fe>r irri!PCi<>n <>r live<tock, 
•nili<iall) ·<omcru<ecd "ctl.md; Cln 

be chc bc>C uptiuu fur trc:.Hm<:nt 
ancl ~tor.1ge ui w.astcwJter ~nd 
\IOflllW,l(Cf hound (or oH(llir~rs. 

Comnmen,lllt removal processes 
th.u u pcnll c in lhcsc ~y~ttms 
include 'cdimcnlacion, uptakl· by 
morrophy«·, .md algae, acl<orplion 
onco \Cdim<"nt~. ch ~1nic~l trans· 

lorolJtiuns ir1 the \\Jtcr column or 
.cdimcnt>. liluJtiun through pl3nt>, 
rnicrobi.;al dtc·off .and tnfiltr:nion 
eh rough <tcluncrm. 

I he .l\cr.ge Je,·d of \\Cc land :md hasin 
pt"rlorm.uu.c , hu .. ,cvcr. h inadequau· Ul 

produce drtnkrn~ w.ucr ~upplics without 

furtht r ffratmrnt. In ~uch insrances, nantr:~l 

nnenua rion prnce~<o~ th.H r.1kc pi>cc in che 
aqurfcr il>c lf need eo be conside red. h >r 
ex:unplc. l'.wclic :tml Dillon say tha< further 
"'Htdy i"' necdC'd tu <.:h:araclcri!ioc:, quamify .md 
pr~d t C1 r:lH"\ of mt crohia f degrad:uton in 

aquifer< if chemical di<infcction (and 
disinfcccion by-j>roducts) arc to be avoided. 

New developments 

J\nili<ial rcch.1rge b) injection in Aumalia is 
rn it> rnfJII<). Although widely puctised 
inccrn.uion.111y. <>p«i•lly in the United 
~rares. IH.1d .rnd the Ncrherland_s, only • 
handful of 'uth Sll«lic< arc known in 
Auscra1in . with nt least a~ m any in Lhc 

pbnning :.~ngcs in 1\ddaidc: alonc:. 
(}n<" cxpcrimcnt:ll "'ite is :1 hou~i ng 

de,•elopment ca ll ed Andrews Form on the 
Northern i\Jcl.lidc l'lains. CSI RO sdcruim 
uc working with the developer , 
Hrckrnbotham llome>. and \\ith l\lin<:> and 
lnergy SA hytlrologm<. ro cesc chc 
pt·rfurlll.mu: uf .1 \)'Mcm eo dcrain and crc:~lC 
'l:tormwau:r Ill .a dt"tcncion basin before 
inJCCIIOn lfHO ~ lnnotonC' aquifer for rC"usc. 

Thcy ar~ ;al'o tnvc.;ngating o;ust:tin:abiliry 

aspcc!s such .H well ciO£ging. and the f;ue of 
comarnin.uHs in grout"ldwaLC'r. 

The ui.tl> .u 1\ndrcw, Farm are part of a 
hroadcr iniri>1ivc by Hickinbotham Home• 
m cstahl io;;h ovrr 1hc next 20 ytoars housi ng for 

n .\ TE ll ft' 0 ll K S 

Andrews Farm 
artificia l recharg e site 

iUJt'«t ion 
and 
rru'(' of 
"tllund 
lrc.tlcd 
..ttorm~nttr 

UJ> tc> 70 000 JX'Oplc in 10-1) nod:cl vilbge\, 
I h~ com p:tny'( p l:m is 10 ~rcat and rt.'li\C 

water locally. rather chan add ro 1 he lOll 

million cubic metre~ of ~tormwJter Jnd I 00 
million <ubic metro of ~<:<ondary-crcJtcd 
<t-'1\Jj;e cOlucnr th .. , rs discharg<-d Jnnu"ll) tu 

!>t Vmccm <.ulf. 
1\uording w Oillon and f'a.•dic. rhc 

lont:· tcrrn oirn of the aquifer rcclrJrr;c rl"i<".lf<h 

1~ eo .lllow opportumtics for dc:vdoptng w.ucr 

I'C'~Ourcc~ rh.H wou ld otherwi se hnvc hccn 
for<:~onc. /\< w~l l 3$ bei ng u~ed ,., irrig"'c 
Ul'b.m p.u ~ .utc.l gardens, stormw,ner neared 
.tt AnJrcw> F.rrrn could help to r<•plcni>h 
groundw.Hcr ~uppl ic~ ror the nearby Virgini.l 
horuualwr.il .1fea. where 3S~o or dtc SIJtc\ 
"<'1\ct.rhlo arc produc.:d. 

Thi' industry uses 18 million urbr< 
mea re\ of groundwatcr :a yt..-ar. but i1\ ~i1c- I\ 

r«utcccd by chc n:.uur:al talC' of t:rnundwatcr 
rcpleni>hment . Over-cxploicoti<>n r<<trlc< rn 
!:tiling gn>undwJt~r prc$.Surcs and incre.1sing 
,!),alinitic~. ,!..\ la,..s lJccu found in the p.lSt atHI i~ 

now M.ahili!tcd by restricting groundwJ.tc:r U.\C. 

'The Andrrws F.um cxperim~m is tc.sting 
hmil cilc f<•a, il>ilit)' and rhc su>tainohility of 
the aquitCr recharge opcralion: l':wclic ~ays. 

m 

Aquifer recharge is being trialled ar Andrews 

Form on the Northern Adelaide Plains. As 

well as be-ing used to irrigate urban parks and 

gardens, stormwarer rreared at Andrews 

Form could help to replenish groundwa ter 

supplies fol' t he. ne.arby Virginia hor-ticultural 

area, where J5% of South Aunrolla's 

vegetab les a re produced. 

'The overall aim is to u t il•~c w:uer< whtch arc 
{Urtt'IU I~' just being w~<tcd. hut tn tio u m a 
rnJnnC"I "hich i~ sust.tin.tblc:.' 

it·, an CXJ"'<irnem thlt hJ> 'U««'dcd in 
ll\ ohJCCII\'CS. To date n h:b rc<.-harRcd murc 

than I 00 000 cubic metre< of frr<lt \\Atcr "' 
chc ·•quifcr for later irrigarion Ochri\\1\C the 
w.ucr would have nm ofT ro tlu: Olc.ut 

Drofr guiddinc. for rhc injeuiou uf 
normw:~ ter and w.t~tcw~rer. dcvc:lupc(.J 
>pccilicJIIy for i\usllalia, have been rcccnrlr 
rclca.cd. T he gui<lclin~s build "" 
grnundw011cr p rotcCLio n polit-ic~ t.Onc.tincd in 

dw Nano nal Worer Q ual icy ,\ l.m.tgeiiiCIIt 

~u:uegy :1nd :1 ll ow for 1hc rre.:.1mcn1' lh.1L 

.rquifcr> provide , and chc .><quhnaon nf 
sroundw3LCr quality dat3 which \\Ill enahJe 
.suorot.Jtnablt: rates o( conummlnt ltct"nuauou 

in JquifeN eo be quJntified. 

Commrnls 011 1hr drafi guultlifft1 flrt u-<komt. 
Copta "" <~l!tlllablc fom Paul f'm•rltr. Cmtu 
for (;roundu ... aur StuditJ, CS/RO Dwi11o11 uf 
l~rrtrr Rnourrcs. 1'11111 2 r;tm n smond. S1l 
5064, (08) 303 8700. fltx (08) JOJ H750. 
rmail: p<'f'fii>nd/.dwr.rsiro.fl/1. 

Davit! Mussaret! 1111d Bryony Bwnm 
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