
An idea born of necessity 

looks set to relieve a 

major environmental 

headache for Griffith 

City Council. 

lt may suit the needs of 

other councils too, writes 

Bryony Bennett. 
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H o" nuny people d<X~ it tak~ to 
gro" I 000 aonnc.' uf cereal gr.Jin 
Jnd ha1·! 

O n a p.nch of rcd ·brn\\ n c.lrlh Jt 
l"hMhugang. th·c kilometres west ot 
Gritlith. the an"'er to this quc<uon t< 111 

the m.l~ins. The 16 ·hcctarc pilut tri .JI 
.Jrc.J " hc~ng l.tscr k vdlcd un o 1rng.11um 
b.ty,, 'l' ... ,iallv designed ro receive clllu ... nt 

from the Gnllirh Sewage Work>. 
l.atc•· thi> )'.:ar, rhc site will become a 

~ i .ull 'pnng f.·, ~oak i ng up nu l rinu ' 
pru\ldcd by ' o mc 18 000 Grini th 
n.· ,ldcn t '~ u~a ng a fi h rJ ti OH \ \ ' \ l C IIl 

cmploytng natural <oil prna<'c' to 

remove ni trogen and phosphorus trom 
trcJtc<l ' ""·•gc dllucn t. 

lhc Sl>tcm is appropnatdy named 
HI 11' R, ' lu>n t<>r Filtration and lrrigJtcd 
Cropptng tor Land Trea t ment and 
Etllucnt Rcu;c. D r l'ih:tl !J)'·"'·ardanc 
.tnd John Bladm·c ll fro m CSI RO', 
!)"·"""' of Land JHd Water haw led '" 
dcvdopmcnt , together with director of 
En~ i n ccring Services at Grif'tith Ci t )' 
Council , D.wid Tull. 

Se" age dllucm Ji,.:ha• gc' lrc ");' 
nililJrtt 'ourt-c~ uf nutrient pnlhuiun~ 
c'pcu3lh nl the .\lurra1 R111:r lla,in . In 
1994, a numhcr uf !Jrgcr tm\lh tn 

"-uuntn >-: c'' Suuth \\'.1lc, \\4-:r..: '4-:t 
tnllcuhlc> b1 the En~tmnmcm l'rute,tll>n 
i\uthori11 to rcdu,e the lc~el, ut' 
pho>phuru> Jnd nitrogen 111 ll.tler 
di,.:hJrjlcd from >C\\ age trcJ tment pl.tnh 
w overland watcrw.l) •· 

The targe t se t fur Ctinith 11.1.' .1 

rcduct i<) n in phosphoru. r. 0 111 2 s 
millif.rJn,. per lit re tu '"'' than l mJ!./1 
.tnd in nit 1~>gcn from ahnut 20 mJ!./1. lCI 

fc-., thlll I 5 my! hv 1999 I h" \\ould 
help to reduce nutrient pollution m lo<..tl 
"Jtcr-1 J\ '• induding .\l ~rmul < rcc~ .md 
Barren Bo:~. S" Jmp, the nuin im 
poundmcnt tor drainal:'oc "lter lrom the 
.\l urrumbidg.cc Irrigation HCl . Tu meet 
the EPi\ tJrC.ct:>, the counul nccdc<l J 

nutrient rc i~IO\ Jf >)>ICill th.tl \\,t\ 
Mt~t.tin.Jhlc and d ticicnt. 

f..tnd t rC311llCilt of Se \\,1!\C Cfll ii CIIt, 

'"injl. Jrt ifi cial wc tl.tnd >, .:mppinJ!. .wd 
wnudi (Jt ~, i ~ g.1ining pop11l .1ric)' ·' ' .1 

tcd1niq uc for nut r ie nt •c•Huv.tl . Bu t 



S<'" ·'~" clllucm man.tgcr> in llr~cr urb.m 
ccntr<'' lt.tvc lound such l.111d .tpplk~tions 
nr'"'"i' c, mainly due t" the cosr of 
''"""~ t'\<C" ctllucnr during \\Cl weather 
~nd "11Hc1 period' (" hl'lt eo up .lntl 
pl'' nrc f.fOWth LS sJm, I 

FILTER plots 

1m 

Effluent supply 
from sewage 

treatment plant 
lor ornoauon 

Slowly permeable 
clay sool 

Aoncultuoal pope 
buned at 0.9 m depth 

and tO m dram spacmo 

A luot hn oh,l.ldc i; Llut on >IO\\'I)' 
pcnncahk ""I'· "hich oc.:ur c\lt'n'hcly 
tn tht· urh.1n .1rca' uf CJ>tcrn .\u~trahJ. 
etllucm trrtg.uum t.Jn lead to problem' ot 
\\,HCrlug.~un~ .uh.l ~.tlinic;~tion. l'tu<r. ,,1n 

rcdu,,.. "'''I' \'idd' .1n<l nutrknt rcnw,,tl, 
inhobnmg the long· tcrm sust.tin.tbohty or 
such M1l:,, 

lh\ld Tull, '""Y of these potential 
difticultic,, 'ought the adl'tCc of 
Ja)'J\\'.!rtl.tnc .md Blackl,·cll "ho \\'ere 
hasr<l .11 ( '>I RO', Griflith lahor.lton· 

I 0 s ood reasons •o FIL'IER 
• Based on existing. low-technology 

proven agncultural practices. 

• Reduces land area rcquorements by 

more than 50% of the area needed for 

normal effluent irrigation 

• Expcnsove wtnter and wet-weather 

water storage IS ellmtnated. 

Potential to produce hogh-yoeldong cash 

crops and reuse drainage wnter. 

• Low-value salinised land may be used 

and ameliorated. 

A nutru!nt and salt bal.ance os achtevable 

under good management. 

• No harmful chemicals arc used 

• The high nutrient-buffer capacity of the 

Fll TER system eliminates the need for 

real ume monttoring of effluent to 

optim1se nutroent removal. 

• Elimanates polluuon from treatment 

plant by-pass Rows and run-off from land 

application sites. 

Fll TER area can be progressively 

increased to meet gradual increases In 

annual effluent volumes with urban 

expansoon. 

Fll TER systems can be designed to meet 

the site-spccoflc requirements of the 

wastewater managers, wh1ch complement 

Collecltng pope lor 
draonage water 

Melred elfluenl 
supply to orngation bay 

r-...= L-11· · · • Pump on 

• -' Pump ofl 

rhcy <ug~<·,tcd I he problems could he 
o\·crcomc hv ~rU\\ 1ng crops O\'Cr .\ 

ncn\orL uf 'uh \Urt.u.:c dr.un~. 

A nu1or .11h .unage of the prnpu"·,f 
~\'~tern \\J'i ch.u 11 cnmhJnc.~,J trns.atcd 
croppon{\ \\ 11h I titration of cfllucnt 
1 hroug.h the \ual tn .t dr.unagc '"'tcm 
during pcriOtl\ ul lcm cropping ,1\ 1 i1 it). 
By pruvaclln)!. .u~ outlet t()r cxn.·-'~ w.ut..:r, 
cfnll<'nt cnuld ,,,fell be apphccl \'C.H 

ruund, wi1 huut i..:~lu\ing ,,·atcrlng.gm~ nr 
the need lur \\cl \\CJthcr 'toragt· -\hu, 

existing prlmnry or secondary treatment 

systems. to meet future EPA requarements 

at minimum costs The feaslbolity of 

converting exisang effluent irrigaoon lands 

to the more mtensrve Fll TER system. to 

cater for future urban expansion and 

preventing by-pass Rows could also be 

examined. 

Sewage effluent and wostewoter managers 
requiring oss•stonce m cvoluotJng. des•gmng 
ond operotmg a FILTER system should contoCI 

Dr Nihol joyowordone (06)2 46 5811, (ox 

(06) 246 5800. emoll. N!hoi.Joyawordone 
@cbr.dwr.a~ro.ou. 
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Grifnth City Council has embarked on a commercial·sc-a.le triaJ of the 

FILTER system. This time the plou will cover 16 hecures, an •••• 

surficlent to tr·e at about on~ eighth of the town's sewage effluent. 

the r.lte of Mtb surt:,ce dramagt· cou ld be regul.uctl w emure 
,tdct)IIJtc nutrient remOI'JI. produe~ng warcr meeting EPA 
cdu:ria 

TuU liked rhc concept , so he put ir up t<> ~oun..:il, securing 
<uppnrt l<>r field tri~b at Tharbog.mg, the ctllm:nt-di;pmal >ite 
fo r rhc coundl'< Sew.tge Trc~tmenr Work,. l'un:hcr t1rndmg ha• 
been provided by CSI RO, the New '>outh Walc> DcJ>arnnem of 
L.uul .tnd Water Conservation and rhc 1-cdcral DcpJrrrnent of 
PrimJr)' lntlu,rric., and Energy. 

In /1}94, ctllucnt irrigation, d rmnagc and moni toring ta..:ilitic~ 
were tnsr.tllcd for e •ldn, one-hectare ticld plors. Jhc soil was 
lt)(»cned by deep ripping to a botH one metre, gyp>~un was ,tddcd 
w ,t.tbili>c the increa;,ed soil po rosity , and a 11crwork of 'uh
surfucc dr.uns laycd cu I 0 m intervals Jnd about one merre deep. 

Duri11g <ummcr anti winter growi1lg sca.ons. fortnightly 
apphcari"'" of dllucm were m.cdc 10 ccrc.tl and p.tMllrc <-f<>P'· 
Enlucnt flow through che mil profile, and the Jc,•c l of the 
\1,\lcrtablc, 11Js comrollcd by the dninage nccwork ( Ill rcr,ulaccd 

pumping lrum .c11np' J ll Jchetl ro the dr.1ins). 
Thts regulated flow of t·Olucm allo"cd nurricnt> to be sorbcd 

on the $ur!Jec of soil particles, w be taken up hy the crop and 
weed<: or w be luq thro11gh vnlati lisJtion .md denitri tlcat:ion , 
thcrcb)' reducing phosphorus .md nitrogen in the tlm inag..
watc~. 

A ml\ltlrc ofgra"'"' 11a.' gnmcl tor IO<kkr .md o at .md millet 
crops \\ crc grown t<>r fnd.lcr .md gr.tin. Durins the >ummcr 
crnppmg cri.cl, three fixtdcr curs were taken lrom the pa,curc , '"'d 
rhc mi llet crop~ were harvc\letl uncc lur IC.1ddcr Jntl once t()r 
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Crop dry matter yields (tonnes/ ha) during summer 

and w int e r cropping 

Seoson Crop Yield (ronnes 
per he.:wre) 

summer cereal 10.7 
(block A) pas cure 12.5 

winter cereal 6.3 
(block B) pas cure 4. 1 

g ram and straw. At each harvcsc, pbnt 'ample< were colkcrcd and 
.lna ly,cd for dry matter content. ~ccd weight and nutrient 
content. i\Jso monitored were soil and water conditions. and rhe 
volume.-. Jnd .:hcmistty of the clllucnt and drainage 1\'Jter. 

E~onomic .wtl dimat k la cum. need L<> be cnn•i,icrcJ in the 
final chnu.-c of ~1 .,,lit:thlc (rop. Spc:dti~.: cumbin:ttinn~ of lihraticm 
and cropptng pluses arc site dependent. In >Ume case,, the 
liltruiun pha.'c alone me\)' be enoul!.h to maintain pho,phon~> .md 
nitrogen lcvcb helm\ F.PA limn'. In other>, a tlltr:uinn pha'c wnh 
hagh hydraulic loadmg could be followed h)' a croppcng phase 
with reduced hydrJulic loading ro rcmow .my nutrients stored in 
1 he soil, 1 hcrch} prm iding .1 'u>tJinablc >yMcm. 

Nutrient levels down 

Rc~ults M the summer and winter triJls showed the I'ILTER 
')''I cm rcdllcctl nut ric1H level, to below EPI\ limit>, wh ile 
maintaining high rate~ of w.Hcr .1pplica1 inn. Mean phu,phnru~ 
conccmmtions tcll by 98%. fi·om 2·6 mg/L (mtluw) ro less than 
0.5 mg/L (uuciloll'). Tncal nitrogen concentration was fl'ducet! 
b)' SS%. w ks' ch:m 5 mg/ 1 .. Th•· low nitrogen Jc,cl, were 
reached after lcachrng of nitrate nitrogen whkh had .\Ccumulared 
in the ,oil during diluent irrigJtion bciorc the FILTER plo~ 
were in~t.lllcd. 

Importantly, the ratio of nrtrogcn tn phosphnru> "'"' 
inacascd du nng dtc I'J L1 ER process. l'rcvious .rudtes ha\c 
intlic" tcd Lhat a> the N :l' ratio t:Uis below 12, the risk of blue 
g,.ccn .tlgac: prugrc ... ,i\'d~ n ... c!\. 

The !:':: l' ranu m the applied dlha<·nr w.as vcn· low. wtth ;1 
mcJil ' 'Jiuc of 3 Jnd conuincd blue green :~lga<· (J\lycrocysds ). In 
~un1 ra;,t, the Jr.1in.1gc w.ucr> were colourlcs> a11d free of blue· 
g rt.\!11 alg.u.:~ with .l lllt:.JII N :P r:niu ur 23. Down~trt:.llll blue· 
grccn calgal bloom< rhadorto were much less likely to occur 

Bdi:trc iiiHnlling rhc I'!LJ'ER wstcm, the 'iu: wa' l11~hly 
<.a lini;,cd b)· cfllucnl applic•Uion .md had very poor gra~' CO\'Cr. 

Subsr.mual crop ytclds from the tr" l ;.n e after c'tabl"l"ng the 
l' I I.TER s)'<tem indic.Hnl that J wtoll mana~;ed .:cunmcr.;bl 
operation could ofti.ct ope raring and '"Pit.\ I cc>st' (sec table ). Soil 
, .alini ry w.as reduced by lcachillg; of d1c cxcc» salts through the 
'iUb -Mtrt:~ec drains. 

Totai·Nilrogen (mQ/l) Summer 
- ------ leachmg ol 25 

20 

15 

10 

5 

pre-FilTtR $1>11 
accumulacod N•lrooen 

T 

7 g 11 
Etlluent application event 

Winter 

' 15 17 



How the FILTER system removes pollutants 

\Yastl't;Jh!l "''n hi9n pGIIul.lni-S 
apGtifO 10 l'noaaeo cropp1no bil)'1 

I 

£>«« wJ:O"•" po.."""'llev.tsiA'IW EPA ldl1l!s 

Crops harve~tta 
~nd t.l~n lrom Silo 
10 removt nu1nen1s 

COIIecl$1 on tile SIJI>-$1Jrlolll! tlfaJnS oiJid pumped illto sur I~ YliWW111'1 

In .1 ,,p.nJt< tnJI 10\n"ing ~pilvng dw ctlltl<'nt .1pph~d """ 
.lgmuhur.llllC'tll:i.Jc,, the pc:.tidd~ loJd~ 10 dr,unJt:tl.' \\.Her- 1\ert: 
rctln'<·tl ll\ more lhJn '>l!%. This indac.tlcS th~ Ill I H~ "''em 
could I><• U\cd 1u clc.tn up pc<tidde·cum.tmm.ucd run otl' rrom 
t:mm, l>etim· di" h.1rg.: to Mrc.un:.. Fl LTER \)'\tcms ~oukl Jbo be 
mud•fi,·d to 1 rc.u indu,aml 3lld commcr~iJl ctllucnt comauung 
chcm~<.ll' JIHl hc.l\ \' mct.u' "hkh Jd:.orb to <Otl plrtldcs, ur Cl en 
w mJil.lgc ... ,hnll\ pn>hkm' in irrigJtion region,. 

An effluent future 
i':ncourJgcd b) the trt.lh' <uccc<\, Gnlli1h ( 111 ( <>unci I has 
nulurl..cd on l .:ommcrciJl ..:Jk rnal nl 1 he 1-1 I n· R '"'cm 1l11s 
um.- alw pln1' \\ill .:u,cr 16 ha of the 1lurl><>gJng 'lie, Jn JrcJ 
,uni<Jcnl 1<> ICCll lh<>UI one eaghrh of the wwn ·, '"" .1gc dllucm 

If 1hc \C.tr lnn~t pilot tn.l.l prO\"CS succc"hd 1he mmlulc '"11 
he dut>ll\,\lcd Cljl.l\1 times across the sue, 111 11111e 1o mec1 ahe 
l'l't\', IIJ<)<) •k.1dlinc. With J irrig.niun ra1c of 4 l! nun,, •'·''' uu 
.1lwut I 00 1.~0 lu, nitrngcn 3nd pho'l>horu' fwm 1 he 4 -l! 
mcg.•lnrc per ,1.1v dllucnt outpur from the <C\\,Igc \\ork' 11111 he 
cnrnfi>rl.rhll rctiiO\"C•i. 

l"hc .um of a he Fll TFR pn>jcct ha' been 1et pro<~dc a 
~ll\l,Hn.thk .111d C(<lll<lllliCJIJ)" liJblc Jan<J lrCJIIncnl \\ \ICill W 

rcdmc polhnJnl k1<l> in l>C\\lj,tC: dllu~nt lx-lcl\\ H' \ lunu,, nn 
th<· hmnnl Jrc.l' uflugh \.tluc l.md J\JUJblc unund urhJn cclllrc\ 

111 a he h1gh raonf:rll .Ire .h nf. \U!>tnlia. D.1.1 id Tull "'Y' the pr<tCC" 
nerch 1<1 lx up1rn1r-c.J during the nc:M tnal pha<c, but lxhc'c' 
th.u 111 a \C,lr', 11me he "rll be in J po>illon !<> prnmotc I he 
_,.~tcm l<l 'm"'l lc>~.Jlt:t<" <rnmcnt.> "ith J bot nf l.md' 

He: >J)"' the he' I return on llll'e<tment from lh<· 1-1 I 11· R 
>''Stem '"'uld pmh,1hh ,nmc fmrn <>Jxrouins on J ,Jurd:.unin!l 
ba,rs, bu1 under \lrt<l <<>unul <<>otrol. \\'hat hcucr \\,\1 fur J 

f.tm1cr !<> J:!r<>" I 000 wnne' nl .:cral gr.un .md h.\\ "hrdt, "' th,· 
\\J)", \\nuld pruh.1hh l.rl..c cm< 'un11ner \\ilh 1he <<>ttp.:r.urun of 
18 ()()() t.nlliah re\tdcnh lh· llu: 1ear 2000. we'll kncm tor '"r'' 

Rural was-te recycled a-t Poowona 
NUTRIENTS in the wastewater from an 
abattoir rn Vactona'$ Grpp$land regron are 
bcing removed by a srmple process 
developed by CSIRO S1nce May, 1996. all 
the wutewater generated by Poowong 
Meat Packmg Pty Ltd lw been safely 
lrrrg3ted to ;a nearby darry farm rn an 

operat1on approved and licensed by the 
V1cronan EPA 

Abattoir effluent normally conr:ains 
about 250 mllltgrams per lrtrc of nitrogen 

and about 40 mg/L of phosphorus. These 
arc essential clcmcnts of fcrtlhsers. but 
when applied In excess. groundwatcr. 

pastures and w.:rtercourses can all be 
damaged . Generally. applicatlon r.ttes :~re 
cxcesstvc, ~nd therefore unsuitable unless 
nutrtent levels arc reduced. 

The EPA a1ms to reduce the nitrogen 
:and phosphorus content of effluent from 
rural mdustr1es and sewage treatment 

plants drscharg•ng to rnl.md Victonan 
w.:rters to I 0 mg/L and 0.5 mg/L 
rcspccuvely by the year 2000. 

Th1s new process uses a mechanrcally 

aerated l:~goon In conjunction with an 
anaerobic lagoon to remove 95% of the 

nitrogen and organic material by bactcna. 

The nitrogen is removed by a process 
known as nrtrification-denrtrificauon whrch 
results an the nitrogen being discharged 
safely to the atmosphere. About 40% of 
the phosphorus is also removed. which is 
sufficrent for most irngauon applrcauons 

A major feawre of the process 1s :a 
somple system for disposal of sludge Thrs 
15 pumped back to the anaerobiC lagoon 
where or r5 drgesred by anaerob1c ooctena. 
clrmrnatrng day-to-day sludge handltng. 

Contact &// Raper, CSIRO Mol~ulor Sc•ence. 
(03) 9545 1387, (ax (03} 9545 2386, emarl 
W. Roper@molscl.CSifo.au. 
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