
Biological treatment for Ballarat Bill Raper: 
project 

devolopod 
alter a 

chance 
meeting. 

Ballarat South waste-water treatment plant. 

A c<lllahorotivc biologk.ll "'""'' tre.llment 
prnJt.'cl bctw~>cn CSIRO ~nJ the Oallarat 

\\'att.•r Butnd lld5 saved tht! bo,ud an 
ohmat,-d $5 million tn capatal t.''pt·nst.' and 
~'\50 UOtl an .1nnual opera ling et"l'. 

Thl~ bo..ud operates t\"''0 ~w.lg<" tr"•,,tmcnt 
plant' OO<' 'mall and one IMgt•. St•\\aJ!l' "' 
n31urally nigh in pnosphcuu' (about nlnl' 
P·"'' p<'r millaon). Regul.llaon' (t>l\lrollong 
plu"phnru' d i>charge thcrclt> o c h,l\ e a 
signafl(,\1\t Impact on sewage treatment 
plnnt •. 

In llw early 1980,, llw Vaclnraan 
Fn"ir<>nm.•ntal Protection Authoratv (I:I'A) 
ampo"'<l d da_...:harg" re>tnchon of 2 ppm of 
pht,..phuru.' on the ,.nauer pl.1n1 I <1 comply 
th.: bootrd adopted a chemtcal lrl'.ltmt.'nt 
proc"'' an whoch Fcrnc chloradl' and Alum 
prl'Cipilatl' thl' phosphorus "' insoluble 
phosph.tlcs. I hcse ore then fl•anoovcd 111 the 
sludg•• 

llw bt>.trd'> d1icf chemac,,l ""l!•nccl', 
Bruce Price, savs at seemed hkclv th.tl the 
largt.'r pbnt would soon r.,cl' 'imilnr 
t('!<tlru. llon' Bul ch("-mical r,lnlO\'dl nr 
pho,phon.- would 1x- too <'~pt·n,i\'c'. Othl'r 
m(·lh<""-' tht'n·fort! had to be in\<t.~ti);..th.-d. 

In I'JIH, !'rice and " C.:SIRO wnaor 
pnnup.ll r~.cMch s.:t~nh•t. Dall R.lP"r. Cdmc 
to);cthcr on this problem .lfil'r a ch.1ncc 
meeting. R,lpcr suggested biological r~mcwnl 
or phllNphoru~ .1nd J jt>inl pro'M•I\t,lht>n by 
Rap<'r and Prlc~ was madr to thl' l:>oiJrd's thl!ll 
"");inwr-on-dlicf, Alan Hnw.1rJ . 

I h·· propo>o1l was for CSIRO to finance 
and buaiJ a p•lc•L plant at B.liiMolt .,upt•f\·Non 
of the plant would be tht' ""J'On,ibilit,· of tht• 
bo.lfd . 1 h•• propo"'l abo allmwd l<>r 't>rn~ 
ch.·mk.ll r<•mnval ot phosphnru' 'houltl lht> 
b•ol0);'-••1 tl'l.'~tml.'t'll not an""t tht tMgcl level 
nf2ppm 

Prlc~ '•'YS biological rl'mO\'ai <.'If 
pht>•phoru& was de,•elopcd on 11,,. 70, in 
South Africa The proc..''" rclil', on uplak(• of 
larg<' .unnunts of phosphorus by bJcl.,nd 
wh<'n thn MC 'ubjectec.l tu Jlt.,rnJhllj; 
ana..,robac o1nd aerobic condahoal>. The 
phosphoru~ " ultimate!~ removed m the 
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sludgt•. Alt~r the proce>>, the level uf 
phn<phtm.- dl..chorgcd to the waterw,lys os 
low, whtl~ th\! ~ludgc has enhanced VC'llu~ a' a 
ferlllist;r b·•cauw or 115 hagh phospht>rus 
content 

Tht> palt>t pl.lnt was built b) tht• D'""''"" 
of Chcmic.ll' .md Polvmcrs worksht>p . it 
dcmonslratt'll th.H biological phosphorus 
rcmo\'al wl" fl'd'.tiblt? and the c,,Jlit.-,1 tlnd 
openttang CO>I> of a full-scale plant would be 
low c.:ornp~trcd wi th th~ CJJtr:rnillivl'S:, Th l• 
boMd has ,;ne<' built a hall-scall' plnnl . l'rlre 
<ny, a Ct>nYentlonnl ch<·mko~l pl.1nl wuuld 
ha\e W>l lh.: boMd an extra $5 mllli(ln in 
capito~l .md <.'1(MltMMI 1(1 5400 OOCl .mnu,lll\ m 
chemJCd) COsl' 

Some hml.' .1rtcr lh<> JOint prnjl'Ct b<•gan 
the ErA did rc,trict phosphoru' di'ICh.ugt> 
from thl' l.ugt•r piJnt to 2 ppm. 511 fM lhl.' 
biological rt•mttv.ll proces ha> rcdu<cd thl.' 
pho>phnru• l~vd from 9 ppm to 3 ppm. 

C.tpit.•l work:, h.we been impl~m~ntrd by 
the bo.1rd to help reach the rt'gul~tlon i<'Wi of 

2 ppnL ·rne}' found th~ dl'tcntion tim<' of lh•• 
bacl~ti.l an tlw ilerobic tanks wa< not lt•ng 
enough for thr r•'<pun'<l pho...'Phoru., rcmt>vo~l. 
New tanks M<' bt'ing nm,truct~'<l .md will be 
operational L>y .1boul October. 1993 The 
board is aimln~: fur I ppm pho>phoru' 
di!>charge. Pra(l.' '·'Y' th" t.uget >hnuld b<· 
achieved by tht• biolul!ic•l prucc" o~lunt•, 
withoulth(.' 0('('11 fc>r rr~upal.ltang chenu<ab 

The hoard•, prt!,L•nt t!ngineer-•n-chll'l , 
llob I ord, >d)'> d number of iactor< 
contributL'<l to lh<· '""""" of thiS coll,lb<>rah\ c• 
proJeCt. He "">'' both org.1nisation• hnd J 

basic wdlu1.~ncs,; ltl "'mb.1rk upon JUint 
resen.rch and ck"<' co-operation ensurL'<l ttw 
prOJCCI was lkt•pt 't>n lrJck'. llw potentaal for 
financial bt•ndit In lht! board wa~ cll'-'0 

unportant. 
Had R.1per .1nd Pncc not m('t bv chann• 

the biologic.ll treatment project may m·nor 
ha\e taken plaet' lh" haghlij\hts • n~..,J for a 
better Oow ot informatit>n between CSIRO 
.1nd loc-al authnritu.•·• .. 

AI~. tn securt.: rt'wurch and de,·elopmenl 
ol>!ill.lance of thi> kand, local govcmmrnt< will 
often be re(rulrct.l to coni rlhu tc ;~ m!'asun~ uf 
funding. In thi' (JS<' the initial pruJt!CI 
propo<al includt•d no 'it;nlficant capilal or 
opcrationJI n»l> to tht' board. In futurt• 
CSIRO will r•'<JUift' full cost reco\ ~ for till' 
l.md of wor~ R.lp.:r "''}, 

Conllrct: Hr// R"J'tf, CSIRO Div"ro11 1>/ 
Clrimim/, r>ltol Pt>l!lllh'r~. Priratt Bng Ill, 
Rosebn11k MOC, Cl11~ln11. \'"· 3169, 1031 S-12 
2J87,fnx 11131 .5-1.1 Ill uU. 

Piona Douglas 

Solar-powered water monitor 

A <ol.u power~'<!. o-ubmc .. iblc \\Jtcr qu.1lit)' .tn.ilyscr that operate' unanended •• mona· 
m ring sicn for long period> io being developed by CS fRO' Div~<oon of Wnrcr 
Re\Ourcr' nncl Quctn>lantl firm. Grcca!>p;ln Te<:hnology l'ty L.td. 

The •n•ly;cr. c.Uicd t\quaLab. mc.uurc• a ,..nge of physical and thcmital wat~r-qualit)' 
p~lJIIICICIO ouch ~$ temptrJturc, conductivity, rurbidity. rc~CIIVC pho\pMtC, oitrJCC. 

.unmoniJ, thloridc. piJ, di550lvcd ox~l!cn. div.1lenr cation< and Ocoumk An on-ltnc data 
logger >toro :&11 m~uremtnt< .tnd functinnal inform>rion, whoch e1.n be occtsSnl con
tinuou;ly lrom ~ r .. nd-basc:d <itc or office 

' I he ')'rem as Jlr~Jdy eltlllarked for u"' m .1 number of r<>euch .1n.J dcvdopmcnr pro-
1""' by hodrcs such ~s Wyong Share Councal. chc S)'dncy WJtct Board Jnd rhc 
Quccn\bnd WJICI Rc.so11rc~ ( .omma~"""· 

An Aqu.ll .1b prot<?rype is heing huilt by Grccnspan with <t>lllntNconl produclinn 
planned for r~rl~ 1994. 1r ;, likely ao co>t llctwccn $20 000 .11111 S.~O OOU. 

Contact: Grtmsp•m Tuhnoloy Pt) Lrd 24 Polmrrin Srrut, 1\''.rrwirr. Qld -i3~0, 
(0 '6, 6/ ~699, jiiX (076) 6/ -690. 


