
Using, and 
preserving, Perth's 

groundwater 

Perth is a city built on ancient sand dunes. Underfoot, 
topsoil is virtually non-existent; the rich yellow, grey, or 
vivid white grains are beach-clean. The natural vegeta
tion, hardy enough to survive with a dearth of nutrients, 
also endures an annual 6-month drought. 

A surpr i se to t he visi tor , t h e n , is t ha t 
P e r t h i s , i n t h e E n g l i s h t r a d i t i o n , s o 
g r e e n . W a t e r g u s h e s f r o m s p r i n k l e r s 
everywhere , h e l p i n g to d ispel t he fierce 
s u m m e r hea t a n d c rea t ing a ve rdan t oas is . 

L i k e d r ink spilt at a beach par ty , h o w 
ever, t h e wa te r f lows s t ra igh t i n t o t h e 
sand. T o keep ga rdens al ive, P e r t h ' s ci t i 
zens, c o n s u m e m o r e wate r per h e a d t h a n 
t hose of any o the r A u s t r a l i a n city. 

T h e f igures for 1 9 7 5 - 7 6 s h o w t h a t 
P e r t h u s e d 681 l i tres per p e r s o n per day, 
c o m p a r e d w i t h Br i sbane , 6 4 9 ; Ade la ide , 
4 8 7 ; Sydney, 4 7 0 ; a n d M e l b o u r n e , 3 4 3 . 
M a x i m u m s u m m e r d e m a n d on o n e day 
tha t year r e a c h e d 1243 l i t res per pe r son . 
N o t s u r p r i s i n g l y , p e r h a p s , i n n o r m a l 
years abou t 6 0 % of t h e ci ty 's total wate r 
c o n s u m p t i o n (119 mi l l i on c u b i c met res i n 
1978—79) spur t s ou t of a h o s e or spr inkler . 
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P e r t h is a rapidly g r o w i n g city, and as it 
g r o w s wa t e r d e m a n d i n c r e a s e s j u s t as 
qu ick ly . T h e Me t ropo l i t an Water Supp ly , 
Sewerage and D r a i n a g e Board ( ' the Wate r 
Board ' ) e s t ima tes tha t t he c i ty 's wa te r de
m a n d wil l i nc rease by abou t 7 5 % by t h e 
e n d of t h e cen tury . 

I n t h e pas t t he ext ra water h a s b e e n 
provided by d a m m i n g o n e m o r e r iver i n 
t h e D a r l i n g R a n g e i n l a n d from P e r t h . 
T h a t p rocedure c a n n o t be fol lowed inde 
finitely; w i t h i n t h e n e x t decade or so t he re 
wi l l be n o s ignif icant river c lose to P e r t h 
left to d a m . F r o m t h e n on , t he on ly ext ra 
sources of surface water wil l be b rack i sh , 
expens ive to col lect , or , for conse rva t ion 
or r e c r e a t i o n r e a s o n s , p r e f e r a b l y left 
a lone . 

F r e s h water cou l d be b r o u g h t f rom the 
sou th -wes te rn co rne r of t he Sta te — b u t at 
a cost . A 1•4-m-diameter p ipe l ine cos t s 
a lmos t $600 per m e t r e , so t he necessa ry 
250-km- long p ipe l ine w o u l d cost at least 
$100 mi l l i on . O n e from the O r d d a m i n 
t h e nor th -wes t m i g h t cost t en t imes as 
m u c h . 

B u t the re ' s n o n e e d to look so far afield 
— o n e source of wate r l ies r igh t under foo t 
— groundwa te r . Y o u don ' t have to be a 
wate r d iviner to find it , e i ther . A vi r tual ly 
c o n t i n u o u s shee t of g r o u n d w a t e r unde r 
lies near ly t he w h o l e of t he S w a n Coas ta l 
P l a i n on w h i c h P e r t h is s i ted. 

E m b e d d e d i n a layer of s a n d t ens of 
me t r e s th ick , it ex tends for 3600 sq k m . 

D r T o n y Al l en of t he Geo log ica l Survey 
of W e s t e r n Aus t ra l i a es t imates tha t the 
s tored v o l u m e of water is s o m e t h i n g l ike 
18 000 m i l l i o n cu m , a l t h o u g h no t al l of 
t h i s cou ld b e u sed . F o r c o m p a r i s o n , t he 
c o m b i n e d s torage of all P e r t h ' s r iver re
servoirs is a m e r e 500 mi l l i on cu m . I t ' s 
fair-quali ty water w i th l i t t le d issolved salt , 
a l t h o u g h in p laces it is b r o w n and a bi t 
sme l ly , a n d it l i es j u s t severa l m e t r e s 
be low t h e surface. It s eems l ike t he an
swer to t he water eng inee r ' s p r o b l e m s . 

As it h a p p e n s , t h i s s h a l l o w g r o u n d 
wa te r was u s e d las t c e n t u r y to s u p p l y 
t he f ledgl ing city before super ior wate r 
was p rocu red by d a m m i n g r ivers i n t he 
h i l l s . S o m e bore wate r from deeper aqu i 
fers has been tapped s ince the 1900s, bu t 
s i g n i f i c a n t p u b l i c e x p l o i t a t i o n of t h e 

The centre of Perth is built upon 
filled-in lakes. 

s h a l l o w u n d e r g r o u n d s u p p l y d id n o t 
c o m m e n c e aga in un t i l 1971 , w h e n the 
Water Board began the first of a series of 
s c h e m e s (at Mir rabooka) to a u g m e n t h i l l s 
water . D r a w i n g u p water f rom var ious 
dep th s , the Mi r rabooka s c h e m e t rea ts a n d 
suppl ies 59 000 cu m a day. T a p p i n g the 
r e source h a s inc reased apace , w i t h a sec
ond s c h e m e at G w e l u p ope ra t ing s ince 
1974 (55 000 cu m) and a. t h i rd at W a n -
ne roo s ince 1977 (90 000 cu m ) . E a c h of 
the s c h e m e s draws water from a n u m b e r 
of bores i n t he locali ty of the t r e a t m e n t 
p lan t . 

By 1977 P e r t h was i n t he gr ip of t he 
wors t d r o u g h t in its h is tory . F r o m 1976 to 
1979 s t r eam flows were t he lowes t ever 
recorded. 

T o p r e v e n t e x h a u s t i o n of t h e wa te r 
supply , water res t r ic t ions were imposed . 
T h e a m o u n t of w a t e r t a k e n f rom t h e 
g r o u n d r e a c h e d 55 m i l l i o n c u m i n 
1 9 7 7 - 7 8 — 4 9 % of t he total supply . T h e 
d r o u g h t a lso p r o m p t e d n u m e r o u s pr ivate 
bores to be s u n k so tha t the i r owne r s cou ld 
care for the i r ga rdens u n h a m p e r e d by the 
res t r ic t ions . 

N o w a l t h o u g h t h e g r o u n d w a t e r r e 
sou rce is l a rge , t he re m u s t be l imi t s to t h e 
a m o u n t tha t c a n be p u m p e d ou t w i t h o u t 
c rea t ing p r o b l e m s . T h e Water Board , t he 
C S I R O D i v i s i on of L a n d R e s o u r c e s M a n 
a g e m e n t , t h e E n v i r o n m e n t P r o t e c t i o n 
Author i ty ( t h r o u g h i ts agent , t h e Depa r t 
m e n t of Conse rva t i on and E n v i r o n m e n t ) , 
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A lakeside scene. 

and the Geo log i ca l Survey of W e s t e r n 
Aus t r a l i a a re a m o n g the o rgan iza t ions 
engaged i n s tud ies a imed at a s sess ing the 
r e sou rce a n d the i m p a c t of d r a w i n g o n it. 
All p rovided in fo rmat ion for th i s ar t ic le . 

Harvesting or mining 

A close e x a m i n a t i o n of th i s r e source , to 
e n s u r e tha t the wate r is ha rves ted ra ther 
t h a n m i n e d , is d e m a n d e d . T h e cr i t ical 
q u e s t i o n i s : h o w m u c h c a n be safely 
d r a w n i n t he confident expec ta t ion tha t it 
wi l l be comple te ly replaced? 

A n i l lus t ra t ion of w h a t can h a p p e n if 
too m u c h g r o u n d w a t e r is r emoved c o m e s 
from C a r n a r v o n , w h e r e l ong - t e rm d a m a g e 
was infl icted a n u m b e r of years ago on t h e 
supply the re . Excess ive p u m p i n g , from 
b e n e a t h t he (often dry) bed of t h e G a s -
coyne River caused sea water to i n t r u d e 
i n t o t h e aqu i f e r . N o w we l l s a r e b o t h 
l i censed a n d me te red t o p reven t a repet i 
t ion . 

T h e water w e are m o s t c o n c e r n e d abou t 
is t he uncon f ined g r o u n d w a t e r found in 
t he sand d u n e s d o w n to abou t 100 me t r e s 
dep th . 

T w o o the r aquifers , k n o w n as a r tes ian 
and sub-ar tes ian aquifers , occur in dis
t inc t layers d o w n to as deep as 700 m. T h e 
Wate r Board suppl ies 1 5 - 2 0 % of P e r t h ' s 
needs by p u m p i n g from t h e m . 

S o m e of th i s deep g r o u n d w a t e r has to 
be cooled before it c a n be used , a n d it a l so 
m a y be b rack i sh a n d requ i re desa l t i ng or 
d i lu t ion . Wate r en te rs these lower aquif
ers t h r o u g h a na r row surface b a n d on the 
foothi l ls of t he D a r l i n g Scarp . Recen t ly , 
t he Geo log ica l Survey es tab l i shed tha t 
l eakage from the sha l lower aquifers above 
is a l so i m p o r t a n t i n r e c h a r g i n g t h e m . 

T h e u n c o n f i n e d g r o u n d w a t e r h a s 
m u c h larger capaci t ies for fulfi l l ing water 
needs . T h e r isk of e n v i r o n m e n t a l d a m a g e 
r e su l t i ng from o v e r p u m p i n g is t h e m a i n 
factor l i m i t i n g t he a m o u n t of wate r t ha t 
c a n be extracted. 

Probably 50 000 
households in the 
metropolitan area now 
each have a bore. 

Lakes and birds 

I n low-lying areas , t he g roundwa te r tab le 
ac tua l ly r ises above the surface, fo rming 
dozens of sha l low fresh-water lakes . A 
c h a i n of these lakes , or ig inal ly depres 
s ions in t he sand d u n e s , r u n s n o r t h a n d 
s o u t h t h r o u g h P e r t h , g iv ing the city a n 
asset no t ab l e for i ts vegeta t ion , wildlife, 
a n d beauty . T h e s e we t l ands are t he only 
p e r m a n e n t fresh-water bodies of b io logi 
cal c o n s e q u e n c e i n t he en t i re south-wes t . 
Migra tory b i rds , from in l and and over
seas , depend u p o n t h e m for the i r exis
t ence . 

Ye t two- th i rds of these we t l ands have 
already been d ra ined and rec la imed for 
u s e as farm land or, i n u r b a n a reas , h o u s 
i n g si tes . M o s t of t h e r e m a i n i n g lakes are 
on ly o n e or two me t r e s deep . Excess ive 
p u m p i n g of g roundwa te r , especial ly c lose 
by, cou ld see the i r l ower ing or d isappear
ance . 

A further r educ t i on in t he area of wet
l ands w o u l d m e a n fewer d u c k s and swans 
a n d h a v e o t h e r adverse effects o n t h e 
fauna . T h e vegeta t ion of t he area is a l so 
closely t ied i n wi th t he dep th of t he water 
t ab le . A p e r m a n e n t depress ion i n t h e level 
of t he wate r table cou ld lead to t he loss of 
s o m e of t he flora. 

Bore water keeps this garden lush. 

T h e surface aquifer is , i n effect, two 
g ian t pudd le s left over f rom ra in a n d pro
tected from evapora t ion by the over ly ing 
sand . T h e body of water to t h e n o r t h of t he 
S w a n River is k n o w n as t h e G n a n g a r a 
m o u n d , a n d a smal le r one to t he s o u t h as 
t he J a n d a k o t m o u n d . T h e t e r m ' m o u n d ' 
der ives f rom the i r s h a p e : l ower w h e r e 
they t o u c h d r a i n i n g creeks or the ocean ; 
h i g h e r i n t he m i d d l e w h e r e t he water h a s 
n o qu i ck e scape rou te . 

Wate r moves s lowly from the top of t he 
m o u n d to the edges . M o n i t o r i n g bore
ho les m a i n t a i n e d by t h e Water Board have 
s h o w n t h a t t he G n a n g a r a m o u n d is m o r e 
t h a n 70 m h i g h , and tha t t h e water , mov
i n g ' downhi l l ' at abou t 2 0 - 3 0 m a year, 
t a k e s h u n d r e d s of y e a r s t o p e r c o l a t e 
t h r o u g h t h e s a n d g r a i n s t o r e a c h t h e 
d ra inage l ines at t he edges . 

Rainfal l keeps r ep len i sh ing the m o u n d s . 
B u t D r A l l e n es t ima tes tha t on ly 8 • 5 % of 
a r a i n f a l l of 8 1 3 m m ( a p p r o x i m a t e l y 
P e r t h ' s average) b e c o m e s r e c h a r g e to t h e 
g roundwa te r . T h e r e m a i n d e r is los t by 
evapora t ion a n d t r ansp i ra t ion by vegeta-
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t ion , par t icu la r ly t rees . Evapora t ion takes 
m o r e i n s u m m e r t h a n i n win te r , w h e n 
m o s t of t he r e c h a r g e occurs (n ine - t en ths 
of P e r t h ' s r a in is received b e t w e e n J u n e 
a n d N o v e m b e r ) . T h e wa t e r t ab l e con 
sequen t ly f luc tuates w i t h t h e s ea sons , i ts 
ex t r emes vary ing i n sympa thy w i t h the i r 
re la t ive w e t n e s s or d ryness . 

T h e G n a n g a r a m o u n d , cove r ing 2000 
sq k m , rece ives , o n D r A l l en ' s e s t ima te , 
an average of 150 m i l l i o n c u m of wa te r a 
year f rom ra in , an a m o u n t tha t , before 
exp lo i t a t ion of t he r e sou rce b e g a n , was 
m a t c h e d by a s imi la r v o l u m e d r a i n i n g off 
to sea . T h e a m o u n t of th i s avai lable for 
u s e depends o n h o w m u c h we a re p re 
pared to lower t he wate r tab le . 

Unfor tuna te ly , however , t h e effects of 
different ex t rac t ion ra tes o n g r o u n d w a t e r 
levels are no t easy to d e t e r m i n e . T h e var i
o u s i n p u t s a n d losses are in d y n a m i c ba l 
ance , l ike a cons tan t ly topped-up leaky 
bucke t , a n d it is difficult to separa te t he 
na tu r a l f luc tua t ions from those i m p o s e d 
by p u m p i n g . T h e d e p t h to t h e wa te r tab le 
var ies f rom p lace to p lace , m a i n l y w i t h 
u n d u l a t i o n s of t h e s a n d - d u n e soi ls over 
t he g r o u n d w a t e r m o u n d s . R e c h a r g e also 
varies great ly; i t c a n be as h i g h as 2 5 % of 
rainfal l o n h i g h e r d u n e s , w h e r e a s i n wet
lands a n d a reas w h e r e t h e wate r tab le is 
sha l low m o r e wate r m a y be los t by evap
o ra t ion t h a n is con t r ibu ted by ra in . 

The very heart of Perth 
sits on eight filled-in lakes. 

W h e n g r o u n d w a t e r is p u m p e d , a ' c o p e 
of depress ion ' develops i n t h e water - tab le 
level a r o u n d t h e bore , w i t h t h e ma jo r ef
fect o n t h e level at t h e bore s i te , t ape r ing 
to a m i n i m a l effect s o m e d i s t ance away. 
W i t h very h e a v y p u m p i n g f rom m a n y 
c lose s i tes , a gene ra l l ower ing of t h e wate r 
tab le takes p lace . Surpr i s ing ly , s u c h a n 
effect m a y be benef ic ia l for wa te r supply , 
s ince t h e wate r tab le m a y fall be low t h e 
roo t z o n e of m o s t t r e e s , r e d u c i n g t h e 
a m o u n t of wate r los t t h r o u g h t ranspi ra 
t ion . 

O n t h e o t h e r h a n d , t h e effect, if p ro 
longed , wi l l b e d i sas t rous for t he t rees , or 
for lakes a n d the i r wildl ife tha t h a p p e n to 
b e nearby . Of cou r se , t he wa te r tab le at 
t imes falls as a c o n s e q u e n c e of dry sea
sons , bu t i t recovers aga in . I n d e e d , set
t l e m e n t of t h e P e r t h area over t h e last 
cen tu ry or m o r e h a s led to a r i se i n t h e 
wate r tab le b e c a u s e vege ta t ion h a s b e e n 

c leared to bu i ld h o u s e s . Bu t l e r ' s S w a m p 
is n o w L a k e C l a r e m o n t , a n d a n u m b e r of 
old fences n e a r lakes a r e n o w submerged . 
F i l l i n g i n of s o m e we t l and areas m a y also 
have con t r ibu ted to r ises i n water - table 
levels , b e c a u s e it h a s r educed evapora
t ion . 

But , as M r Barry C a r b o n of C S I R O sees 
it , t he re is n o go ing back to t he ' na tu ra l ' 
levels of las t cen tury . T h e l akes are n o w 
seen as a va luab le r e sou rce , a n d they need 
to b e preserved for ou r u s e , even if th i s 
m e a n s p u m p i n g wate r i n to them d u r i n g 
s u m m e r . 

The dynamic balance 

T h e Water Board cons ide r s i t c a n safely 
w i t h d r a w half t h e wate r n o w f lowing to 
t he sea w i t h o u t s ignif icant d r a w d o w n s . I n 
1 9 7 8 - 7 9 i t ex t r ac t ed 29 m i l l i o n c u m -
from the G n a n g a r a m o u n d , a n a m o u n t 
e q u i v a l e n t t o a b o u t 2 0 % of t h e 
th roughf low (or 1•5% of t he to ta l ra in
fall). T a p p i n g of t he J andako t m o u n d has 
b e g u n : a n e w ser ies Of wel ls the re h a s an 
ini t ia l capaci ty of 5•5 mi l l i on cu m a year 
f rom the uncon f ined aquifer , ab o u t 1 0 % 
of t he th roughf low. 

P r o c e e d i n g cau t ious ly , t h e Board h a s 
s u n k m o r e t h a n 8 0 0 w e l l s to r e c o r d 
water - table levels a n d m o n i t o r g round
water qual i ty . T h e water- level informa
t i on is u s e d i n c o m p u t e r m o d e l s to assess 
any c h a n g e s i n t he d y n a m i c b a l a n c e . T h e 
d r a w d o w n so far o n t he G n a n g a r a m o u n d 
h a s b e e n less t h a n tha t p red ic ted ; indeed , 
it is difficult to separa te t he effects of 
p u m p i n g f rom s e a s o n a l , c l i m a t i c , a n d 
local var ia t ions i n water levels . 

W h a t t h e n is t h e l imit? T h e Board est i 
m a t e s tha t t he total a m o u n t of r ep len i sh -
able g roundwa te r , at all t h r ee levels , i n 
a n d a r o u n d the me t ropo l i t an area is abou t 
200 m i l l i o n cu m per year. S u c h a v o l u m e 
subs tan t ia l ly exceeds t he cu r r en t a n n u a l 
c o n s u m p t i o n of h i l l s water . 

T h e B o a r d h a s p l a n s to e x t e n d t h e 
well-fields o n t h e G n a n g a r a m o u n d so as 
to extract 70 m i l l i o n c u m a year by t h e 
t u r n of t h e cen tury , m o r e t h a n twice its 
cu r r en t ex t rac t ion ra t e . A m a t h e m a t i c a l 
m o d e l of the effect of th i s ex t rac t ion on 
the water table , devised by the Board ' s 
e n g i n e e r s , ind ica tes tha t t he d r a w d o w n 
wil l be greater t h a n a m e t r e over an area of 
660 sq k m , of w h i c h 4 5 % wil l be w i t h i n 
S ta te forest. T h e d r a w d o w n is expected to 
be greater t h a n 3 m over 240 sq k m , of 
w h i c h 6 0 % wi l l be w i t h i n forest. Exc lud 
i n g the i m m e d i a t e vic ini ty of t h e p roduc 
t i on wel l s , it s h o u ld n o w h e r e exceed 5 m . 

E x p e n d i t u r e by the Board on explora
t i on , m o n i t o r i n g , a n d p r o d u c t i o n wel l -

A Landsat picture of Perth, showing the 
lakes where groundwater rises above the 
surface. 

d r i l l i n g h a s i n c r e a s e d f r o m a b o u t 
$ 1 0 0 0 0 0 i n 1 9 7 1 - 7 2 to $ 1 • 5 m i n 
1978—79, a wor th -whi l e i nves tmen t f rom 
t h e Board ' s po in t of view. G r o u n d w a t e r 
bores are c h e a p , c a n be qu ick ly ins ta l led , 
a n d c a n p r o v i d e fu l l o u t p u t e v e n i n 
d r o u g h t y e a r s . F u r t h e r m o r e , t h e y a re 
loca ted c lose to the i r p o i n t of u s e , so ex
pens ive m a i n s are no t r equ i red . 

O n the debi t s ide , t he wate r is typically 
b r o w n i s h , w i th a t race of i ron . (Many fix
tu res i n P e r t h s h o w a charac te r i s t i c b r o w n 
s ta in tha t ind ica tes t h e spr inklers have 
b e e n opera t ing o n bore water .) T h e Board 
therefore i n c u r s h i g h cos t s i n t r ea t ing t he 
water to a s tage w h e r e i t is su i tab le for 
d r i n k i n g . T h e r e is p r o m i s e of a r educ t i on 
i n cos t by u s e of n e w wa te r - t r ea tmen t 
m e t h o d s s u c h as Sirof loc, a t e c h n i q u e 
u s i n g t rea ted m a g n e t i t e as a f locculant 
(descr ibed i n Ecos 21). 

T h e first full-scale Sirof loc p lan t , w i t h 
a capaci ty of 35 000 cu m a day, is be ing 
bu i l t at Mi r r ab o o ka after successful oper
a t ion of a p i lo t p l an t t he r e . 

Constraints 

W h i l e i n t e n d i n g to u s e t h e g roundwa te r 
to its fullest , t he Board h a s its cons t ra in t s . 
I ts e labora te sys tem of m o n i t o r i n g wel l s is 
p e r h a p s t h e best p ro t ec t ion aga ins t exces
sive d r aw d o w ns u n w i t t i n g l y t ak ing p lace , 
and al l Wate r Board act ivi t ies need the 
approval of the E n v i r o n m e n t P ro tec t ion 
A u t h o r i t y of W e s t e r n A u s t r a l i a . T h e 
B o a r d s u b m i t s wel l - f ie ld d e v e l o p m e n t 
p roposa l s to t he E P A , a n d repor t s each 
year on t h e effects of i ts p u m p i n g . 
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I t keeps clear of r echa rge areas for t he 
deeper a r tes ian aquifers a n d takes care to 
avoid c rea t ing in te r ference w i t h pr ivate 
wel l s . 

T h i s b r ings u s to M r C a r b o n ' s m a i n 
c o n c e r n — the prol i fera t ion of back-yard 
b o r e s . U n l e s s w i t h i n a n ' u n d e r g r o u n d 
wate r p o l l u t i o n cont ro l area' ( these are 
m a i n l y nea r t he Water Board wel l s ) , n o 
l i c e n c e is r e q u i r e d to s i n k a s h a l l o w 
wel l . T h e r e is therefore n o record of t h e 
n u m b e r of s u c h bores , b u t t h r ee r ecen t 
surveys — two d o n e on beha l f of C S I R O , 
t h e o the r by t he A u s t r a l i a n B u r e a u of 
Sta t is t ics for t he Water Board — s h o w a 
f igure c lose to 50 000 , a n d it is rapidly 
i nc rea s ing . T h e bores r equ i r e n o mete r 
i n g , so c o n s u m p t i o n is n o t k n o w n , bu t a 
r easonab le es t ima te w o u l d be 50 m i l l i o n 
cu m , subs tan t ia l ly m o r e t h a n the Board ' s 
ex t rac t ion . 

T h e n a g a i n c o n s u m p t i o n by m a r k e t 
g a r d e n s , i r r iga ted so le ly f rom g r o u n d 
water , by indus t ry , a n d by loca l counc i l s 
w a t e r i n g p l a y i n g f ie lds , p r o b a b l y adds 
ano the r 50 m i l l i o n c u m to t he f igure . 
U n l i k e t he Board ' s s c h e m e s , t he se o the r 
wate r -users are largely free of env i ron
m e n t a l cons t r a in t s . A g a i n , n o l i c ens ing or 
m e t e r i n g is c a r r i e d o u t , a l t h o u g h t h e 
Water Board ' s m o n i t o r i n g wel l s c h e c k the 
total effect. 

Ex t r ac t i on by pr ivate a n d c o u n c i l bores 
cou ld have a m u c h m o r e m a r k e d effect on 
t he g r o u n d w a t e r level i n sens i t ive areas of 
P e r t h t h a n Water Board p u m p i n g from 
d is tan t well-f ields. A n d M r C a r b o n w a r n s 
tha t , if bores c o n t i n u e to go d o w n c lose 

The effect of a total ban on sprinklers during the 1977 drought year is obvious. 

Β 

The body of water to the north of the 
Swan River is the Gnangara mound; the 
smaller one to the south is the Jandakot 
mound. The contours show the height of 
the groundwater (in metres) above sea 
level. 

toge ther o n s u b u r b a n b locks , the t i m e wi l l 
c o m e w h e n t h e owners find they have 
spen t m o r e t h a n $2000 apiece o n wel ls 
tha t go dry. H e es t imates tha t , in t he mid
d le of t he r ecen t d r o u g h t , P e r t h peop le 
were s p e n d i n g $40 m i l l i o n a year o n n e w 
bores . 

A p p r o x i m a t e l y o n e P e r t h s u b u r b a n 
b lock i n four n o w h a s one . C a l c u l a t i o n s 
by M r C a r b o n ind ica te tha t no t m o r e t h a n 
o n e b lock in two can opera te a bore a n d b e 
conf ident of a c o n t i n u i n g wate r supply. If 
t he bores are d r a w n o n in a n excess ive and 
wasteful m a n n e r , t he f igure m a y be as low 
as o n e i n four. 

M r C a r b o n sugges t s tha t , after land-
c l e a r i n g a n d h o u s i n g d e v e l o p m e n t , a n 
a n n u a l r echa rge of u p to 550 m m cou ld be 
expec ted from P e r t h ' s average ra infal l . 
The re fo r e the average bore-owner , p rob
ably u s i n g be tween 1000 a n d 2000 m m o n 
h i s l and i n s u m m e r , wil l r emove abou t 
two to four t imes t he m a x i m u m r e c h a r g e . 
I t is f igures l ike these tha t lead M r C a r b o n 

Groundwater has such a 
long memory of past 
abuses. 

t o d o u b t t h a t a l l p e o p l e i n t h e P e r t h 
me t ropo l i t an area c a n h a v e unres t r i c t ed 
a c c e s s t o p r i v a t e s o u r c e s of s h a l l o w 
g roundwa te r . 

The general effect 

L e t u s n o w look i n m o r e deta i l at t he 
poss ib le effects o n P e r t h ' s l akes of a gen
eral depress ion of levels by on ly 1 or 2 
m e t r e s . A c c o r d i n g to M r C o l i n S a n d e r s , 
Ch ie f E n v i r o n m e n t a l Officer of t h e West
e r n A u s t r a l i a n D e p a r t m e n t of Conserva
t i on a n d E n v i r o n m e n t , t he effects w o u l d 
be severe . D u r i n g P e r t h ' s r e c e n t d r o u g h t , 
s u c h g r o u n d w a t e r d e p r e s s i o n s c a m e 
ab o u t na tu ra l ly . L a k e levels d ropped a n d 
sha l lower ones dr ied u p comple te ly . Bi rds 
from i n l a n d areas were forced to cong re 
ga te o n t h e few r e m a i n i n g s h a l l o w lakes , 
r e s u l t i n g i n d e a t h from o u t b r e a k s of av ian 
b o t u l i s m and s tarvat ion. 

A p e r m a n e n t l o w e r i n g i n t h e w a t e r 
tab le wou ld , M r Sande r s bel ieves , r esu l t 
i n a shift in t he vege ta t ion cover towards 
species tha t are m o r e d rought - to le ran t . 
T h e tal ler euca lypt w o o d l a n d , d o m i n a t e d 
by ja r rah and m a r r i , w o u l d be gradual ly 
rep laced by lower o p e n w o o d l a n d spec ies , 
m a i n l y b a n k s i a . A r o u n d l a k e s , r u s h e s 
w o u l d t end to be rep laced by sedges . 
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A s s o m e a n i m a l s d e p e n d u p o n a largely 
f ixed v e g e t a t i o n type for h a b i t a t , t h e y 
w o u l d be affected. T h e W e s t e r n Aus t ra 
l i an M u s e u m h a s surveyed the n u m b e r of 
species of fauna i n t he coasta l p la in , a n d 
found large c h a n g e s s ince t he advent of 
E u r o p e a n s e t t l e m e n t . O n l y 15 n a t i v e 
m a m m a l species cou ld be found , c o m 
pared w i t h t h e 33 t h o u g h t to have b e e n 
the re at t he b e g i n n i n g . 

H o w e v e r , t h e M u s e u m b e l i e v e s t h e 
p a u c i t y of m a m m a l s p e c i e s f o u n d i s 
mos t ly d u e to d i sease and feral a n i m a l s , 
r a the r t h a n hab i t a t c h a n g e s . Poss ib le ex
c e p t i o n s a r e t h e s h o r t - n e c k e d t u r t l e 
Pseudemydura umbrina ( the only e n d e m i c 
species of t h e n o r t h e r n coas ta l p l a in ) , t h e 
fish Galaxiella munda, a n d t h e freckled 
d u c k Stictonetta naevosa — all ra re or 
e n d a n g e r e d species . 

B i rds have no t b e e n as ser ious ly af
fected. Of t h e 223 species r ecorded or igi 
na l ly , n i n e a re n o l o n g e r t o b e found a n d 
a n o t h e r four are o n t h e verge of loca l 
ex t inc t ion . 

T o preserve t he r e m a i n i n g i n d i g e n o u s 
flora a n d fauna of t h e G n a n g a r a m o u n d , 
t h e D e p a r t m e n t of Conse rva t i on a n d E n 
v i r o n m e n t h a s in i t i a ted m o v e s to set as ide 
n e w reserves ou t s ide t h e a reas l ike ly to b e 
i n f l u e n c e d by g r o u n d w a t e r p u m p i n g . 
T a k i n g water f rom t h e J a n d a k o t m o u n d 
d o e s n ' t c r ea t e t h e s a m e e n v i r o n m e n t a l 
dange r s . T h e area is m a i n l y ag r i cu l tu ra l 
l and w h e r e c l ea r ing h a s ra ised t h e wa te r 
table a n d s ignif icant ly c h a n g e d the flora 
a n d fauna . 

Disappearing wetlands 

W h e t h e r or n o t t h e p u m p i n g ra te acceler
ates and , i n r e sponse , water - tab le levels 
d rop , t h e fu ture of m a n y of t h e we t l ands is 
by n o m e a n s assured . 

Since 1829, two-thirds of 
the original wetlands have 
been destroyed. 

S i n c e 1829, two- th i rds of t h e o r ig ina l 
we t l ands have b e e n des t royed by f i l l ing 
i n , d r a inage , or refuse d i sposa l . T h e very 
hea r t of P e r t h , t h e cen t ra l b u s i n e s s area , 
i tself sits o n e igh t f i l led-in lakes . A c h a i n 
of lakes n o r t h of t h e city w a s , i n t h e lat ter 
ha l f of last c en tu ry , d r a ined and t h e beds 
u s e d for m a r k e t ga rdens . Bi rd n u m b e r s a t 
L a k e C l a r e m o n t h a v e neve r rever ted to 
w h a t they w e r e before t he l ake was u s e d as 
a landfi l l s i te . 

Checking to see how well Landsat sensors 
have interpreted the wetlands. 

A b o u t one- th i rd of t h e r e m a i n i n g lakes 
a re privately o w n e d , a n d the r isk exis ts 
t ha t s o m e wi l l be fil led or d r a ined for 
b u i l d i n g subdiv is ion . O n e s u c h s c h e m e 
w i t h i n t he Ci ty of S t i r l ing en ta i l ed t h e 
r emova l of abou t 4 m of pea t lake-bed a n d 
the f i l l ing and c o m p a c t i o n of t h e exca
vated area w i t h a n equ iva len t d e p t h of 
c l ean sand . T h i s was a n expens ive p ro 
ce s s , b u t t h e va lue of t h e b u i l d i n g lo ts 
thereby crea ted m a d e the en te rpr i se pro
fi table. 

I n c o m i n g to t e rms w i t h t h e p r o b l e m of 
d i m i n i s h i n g w e t l a n d s , t he Wes t e rn A u s 
t ra l ian D e p a r t m e n t of Conse rva t i on a n d 
E n v i r o n m e n t i n 1976 es tab l i shed a n in
t e r d e p a r t m e n t a l W e t l a n d s A d v i s o r y 
C o m m i t t e e . Al l local au thor i t i e s are n o w 
asked to refer all deve lopmen t p roposa l s 
t ha t c o u l d s igni f icant ly affect t h e wet
l ands to t he C o m m i t t e e before t he p ro 
posa l is finally approved. 

T h e C o m m i t t e e h a s got toge ther w i t h 
t h e W e s t e r n A u s t r a l i a n M u s e u m , H e r 
b a r i u m , D e p a r t m e n t of F o r e s t s , and D e 
p a r t m e n t of F i s h e r i e s a n d Wi ld l i fe to 
c o m p i l e a list of al l major we t l ands , rank
i n g t h e m in i m p o r t a n c e . I t sees t h e p re 
servat ion of t h e ecology of t h e G n a n g a r a 
m o u n d we t l ands as impera t ive . 

T h e C o m m i t t e e h a s suppor ted a s tudy 
by D r F r a n k H o n e y of t h e C S I R O D i v i s i on 
of L a n d R e s o u r c e s M a n a g e m e n t t o 
eva lua te aer ial p h o t o g r a p h y and L a n d s a t 
imagery as a m e a n s of regular ly m o n i t o r 
i n g t h e wel l -be ing of t he se we t l ands . D r 
H o n e y is u s i n g aer ia l i m a g e s to provide 
in fo rmat ion o n the ex ten t of ind iv idua l 
l akes , t h e clari ty a n d d e p t h of the i r wa te r , 
a n d the type of s u r r o u n d i n g vege ta t ion 
a n d its hea l t h . H e is hopefu l tha t sa te l l i te 
i m a g e s w i l l b e a c o n v e n i e n t w a y of 
m o n i t o r i n g t he lakes . 

Apar t f rom seasona l f luc tua t ions , n o 
gross c h a n g e s have yet b e e n observed i n 
t he charac te r of any of t he se lakes except 
L a k e G n a n g a r a , w h i c h was s tud ied as a n 
e x a m p l e . T h i s lake dr ied u p i n t h e 1978 
d r o u g h t year. F o r t u n a t e l y , t h e r e su l t an t 
c h a n g e i n its vege ta t ion appears to have 
b e e n r e v e r s i b l e , w i t h c o n d i t i o n s n o w 
s imi lar t o t hose i n 1972 w h e n t h e first 
de ta i led survey was m a d e . 

H o w e v e r , it is t h e l o n g - t e r m t rends tha t 
n e e d w a t c h i n g . I t s eems i ron ic tha t u r b a n 
d e v e l o p m e n t tha t in i t ia l ly led to a r i se i n 
t he water table is n o w lower ing it aga in . 

Effects of urbanization 

B l u e G u m L a k e a n d B o o r a g o o n L a k e 
were or ig inal ly overgrown s w a m p s tha t 
per iodica l ly dr ied u p . U r b a n deve lopmen t 
h a s ra ised t he wa te r tab le — in t he case of 
B l u e G u m L a k e , k i l l i ng off t h e vege ta t ion 
f r inging it . Very l i t t le na tu r a l vegeta t ion 
a t al l n o w r e m a i n s a r o u n d t h e l ake . L a k e 
B o o r a g o o n , by c o n t r a s t , i s s t i l l s u r 
r o u n d e d by a na r row fr inge of na t ive vege
ta t ion . Howeve r , t he wa te r level i n b o t h 
lakes is n o w artificially m a i n t a i n e d by 
con t ro l l ing d ra in flows. I s th i s l ife-saving 
exerc ise t h e even tua l fate i n s tore for al l 
P e r t h ' s lakes? 

I n t he l ong t e r m , th i s cou ld h a p p e n , 
t h i n k s M r Ca rbon . B u t i n t he shor ter t e r m 
it s eems poss ib le tha t i nc reased p u m p i n g 
ra tes wi l l be largely ba l anced by inc reased 
r echa rge . 

S u b u r b s r e d u c e t he vege ta t ion cover 
a n d it is e s t ima ted tha t they near ly ha lve 
t h e losses d u e t o evapora t ion . W i t h large 
a reas of paved surface , they also a l low 
rainfal l to concen t r a t e i n local ized a reas , 
thereby i n c r e a s i n g inf i l t ra t ion ( m u c h of 
t h e s t o r m w a t e r f rom P e r t h s u b u r b a n 
r o a d s e n d s u p i n n e a r b y r a i n - w a t e r 
s u m p s ) . Was t e wate r f rom sept ic t anks 
a n d a s m a l l a m o u n t of s e e p a g e f rom 
ga rden w a t e r i n g ( m u c h of t he water sti l l 
c o m i n g from reservoirs i n t h e hi l ls) a lso 
c o n t r i b u t e . T h e resu l t is tha t g r o u n d w a t e r 
levels typical ly r i se by ab ou t a m e t r e after 
subu rbs r ep lace t he b u s h . 

L u c k i l y , t h e wa te r - t ab l e r i s e d u e to 
u r b a n i z a t i o n t e n d s t o c o m p e n s a t e t h e 
d r a w d o w n effect of back-yard bores . B u t 
t he fu ture looks a good deal less rosy, as 
p u m p i n g ra tes i nc rease . W h e n m o r e t h a n 
o n e h o u s e h o l d i n four h a s a bo re , t h e 
wate r level wi l l n o t stay elevated. In tegra 
t i o n of d r a i n a g e s c h e m e s a n d g r o u n d 
w a t e r p u m p i n g s c h e m e s m a y h e l p i n 
local ized a reas , par t icu la r ly nea r l akes , 
w h e r e artificial r e cha rge of lakes c a n a lso 
h e l p out . 

W h i l e t h e g r o u n d w a t e r of t h e P e r t h 
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subu rbs is probably des t ined to s lowly 
s ink deeper be low the sand , it is w o r t h 
c o n s i d e r i n g i n c loser deta i l t h e ro le tha t 
sept ic t anks can play i n r e p l e n i s h i n g t h e 
g r o u n d w a t e r , p e r h a p s s tav ing off t he day 
of r e c k o n i n g a l i t t le further . 

Septic tanks help out 

A l t h o u g h re luc tan t to accept t h e t i t le of 
sept ic t ank capi ta l of Aus t ra l ia (appar
ent ly M e l b o u r n e h a s jus t as m a n y ) , P e r t h 
h a s t he h i g h e s t p ropor t ion of sept ic t anks 
( 5 0 % of h o u s e h o l d s ) of any Aus t r a l i an 
city. S o m e 400 000 peop le u s i n g 120 000 
sept ic t anks obviously gene ra t e a la rge 
quan t i ty of effluent, o n e e s t ima te g iv ing a 
f igure of 175 000 l i t res per sys tem per 
year. W h e t h e r we call i t r e c h a r g i n g or 
recyc l ing , the fact r e m a i n s tha t al l of tha t 
water , der ived i n t he m a i n from h i l l s re 
servoirs , adds to t he supply capabi l i t ies of 
t he g roundwa te r . As a s igni f icant asse t to 
P e r t h , t h i s c o n t r i b u t i o n r i ses i n v a l u e 
w h e n it is cons ide red tha t it w o u l d cost 
$ 1 0 0 0 m to sewer t h e w h o l e me t ropo l i t an 
area. 

Howeve r , sept ic t anks b r ing w i t h t h e m 
a ser ious unce r t a in ty a bou t w h e t h e r t h e 
g r o u n d w a t e r is thereby suffering po l lu 
t ion . 

T h e sands of P e r t h appear to be an 
exce l l en t m e d i u m for r e m o v a l of readi ly 
b i o d e g r a d a b l e o r g a n i c m a t e r i a l ; t h e i r 
abil i ty to filter ou t bacter ia a n d v i ruses 
a lso seems first-rate, especia l ly w h e r e t h e 
sand is finer a n d m o r e clayey. H o w e v e r , at 
p r e sen t it is imposs ib l e to say w i t h confi
d e n c e w h e t h e r sept ic t anks c a n be used as 
a p e r m a n e n t was te -d isposa l system. 

M r Br i an W h e l a n and D r J i m Bar row, 
of t he D iv i s i o n of L a n d R e s o u r c e s M a n 
agemen t , a n d M r Bil l Pa rke r of t he Q u e e n 

E l i zabe th I I Medica l C e n t r e have jo ined 
w i t h M r C a r b o n to t r a c e t h e fa te of 
effluent f rom m a n y sept ic t anks t h r o u g h 
out Pe r th . 

T h e y found t h a t if t h e g r o u n d w a t e r 
level c o m e s close to t he b o t t o m of a sept ic 
t ank ' s soak wel l , t he re is a real r i sk of 
mic rob io log ica l c o n t a m i n a t i o n . I n s u c h 
areas , h o u s e h o l d effluent w o u l d n e e d to 
be d i scharged e l sewhere . Howeve r , if t he 
g r o u n d w a t e r level l ies m o r e t h a n 1 m 
be low the po in t of d i scha rge , i n m o s t s i tu
a t ions e l imina t ion of faecal o rgan i sms is 
effectively comple t e , t h a n k s in great m e a 
sure to t he wel l -aera ted sandy soil . W h e r e 
the re are n o fine par t ic les i n t he sand , 2 m 
or m o r e m a y be necessa ry for comple te 
safety. 

Of m o r e c o n c e r n , p e r h a p s , are t he q u a n 
ti t ies of nu t r i en t s — n i t rogen and p h o s 
p h o r u s — tha t are no t r emoved by percola
t ion t h r o u g h sand . U n l i k e heavier soi ls , 
t he sands of P e r t h have very l imi ted capac
ity to fix n u t r i e n t s . M o s t soil types a l low 
n i t rogen to pass t h r o u g h , bu t t he P e r t h 
sands a l low p h o s p h o r u s to pass too. 

T h e n i t r o g e n a n d p h o s p h o r u s c o m e 
ma in ly from body was tes , a l t h o u g h a good 
deal of t he p h o s p h o r u s is provided by de
t e r g e n t s . T h e s c i e n t i s t s e s t i m a t e t h a t 
abou t 400 t o n n e s of p h o s p h o r u s (in t he 
form of phospha te s ) a n d 2200 t o n n e s of 
n i t r o g e n (in the form of n i t ra tes) are b e i n g 
added a n n u a l l y to t he g roundwa te r f rom 
septic t anks . T o these quan t i t i e s m u s t be 
added the a m o u n t s washed i n from exces
sive fertilizer appl ied to l awns . 

Sept ic t anks are suspec ted of c a u s i n g 
h i g h nu t r i en t levels i n L a k e J o o n d a l u p , 
p r o m o t i n g a l g a l b l o o m s a n d g e n e r a l 
eu t roph ica t ion . Peop le u s i n g bore wate r 
on the i r ga rdens probably don ' t m i n d t h e 
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l iqu id fertilizer they add w i t h t he water ; 
m o r e c a u t i o n is needed if bore wate r is 
d r u n k , s ince n i t ra tes are tox ic . Howeve r , 
W a t e r Boa rd t r e a t m e n t p l a n t s a re de 
s igned to r emove s u c h po l lu t an t s before 
re t icu la t ion . 

T h e Water Board is c o n d u c t i n g tr ials at 
i ts C a n n i n g Vale sewage- t r ea tmen t p l an t 
to g a u g e the feasibil i ty of d i s c h a r g i n g t h e 
t rea ted effluent o n t o s p r e a d i n g b a s i n s , 
thereby r e c h a r g i n g the g roundwa te r . I t is 
a l so l ook ing at s c h e m e s to r emove p h o s 
p h o r u s . T h e C S I R O D i v i s i on of L a n d R e 
sources M a n a g e m e n t is l o o k i n g to see 
w h e t h e r n u t r i e n t s c a n b e r e m o v e d by 
t r ickle- i r r iga t ing p ine s w i t h t rea ted sew
age effluent. 

H o w e v e r , i t is s t i l l t o o ear ly to say 
w h e t h e r r e c h a r g i n g g r o u n d w a t e r w i t h 
s ep t i c t a n k ef f luent or t r e a t e d s e w a g e 
effluent is a wi se t h i n g . If it proves no t to 
be , t he un fo r tuna t e aspect is t ha t g round
water h a s s u c h a l o n g m e m o r y of pas t 
abuses . 

The practice of using 
swamplands as 'sanitary 
landfill' sites is a dubious 
one. 

The fate of liquid waste 

Poss ib ly t he b igges t c a u s e for c o n c e r n 
from t h e po l lu t i on po in t of view is t he 500 
m i l l i o n l i t res or m o r e of l iqu id was te tha t 
are d isposed of e a c h year a r o u n d Pe r th . 
T h e s a n d ' s abil i ty to cope w i t h o rgan ic 
c h e m i c a l s — a c i d s , a l k a l i s , c y a n i d e s , 
m e t a l c o m p l e x e s , a n d the l ike — is very 
suspec t . S o m e of t he sites a re s imply a reas 
for garbage d i sposa l , often s w a m p l a n d s , 
set as ide for t he p u r p o s e . 

T h e prac t ice of u s i n g s w a m p l a n d s as 
' san i ta ry landfil l ' s i tes is a d u b i o u s o n e . 
A l t h o u g h t h e pea t and s imi la r o rgan ic 
m a t t e r t h e r e h e l p a b s o r b p o l l u t a n t s , 
d a n g e r l ies i n t he ma te r i a l b e i n g in c lose 
con tac t w i t h t h e wate r tab le . T h e dange r 
c a n be magni f ied by excava t ing t he site to 
g r o u n d w a t e r level before d u m p i n g be
g i n s , a n o t - u n u s u a l p rac t i ce . A n o t h e r r isk 
is t ha t pea t is easi ly c logged , l ead ing to a 
run-off of p o l l u t a n t s . 

S o m e t i m e s d i su sed l i m e s t o n e quar r ies 
are u sed , t he d a n g e r he r e b e i n g tha t l ime
s t o n e c o n t a i n s c r a c k s t h r o u g h w h i c h 
l iqu id was t e c a n escape . 

Landf i l l d i sposa l s i tes a l m o s t inevit-
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ably e n d u p as open spaces , u sua l l y recrea
t i o n p a r k s . I t i s t h e n v e r y e a s y for 
spr ink le rs to l e a c h po l l u t an t s f rom t h e 
u n d e r l y i n g r u b b i s h i n t o t h e g r o u n d w a t e r . 
B r e a k d o w n p roduc t s from o rgan ic ma t t e r 
have b e e n k n o w n to travel t h r o u g h 10 m 
of soi l . 

O n e charac te r i s t i c of g r o u n d w a t e r pol
l u t i o n is t ha t i t m o v e s away very s lowly. I n 
t he m i d 1950s a factory was es tab l i shed i n 
t h e t h e n ru ra l area of G o s n e l l s to m a n 
ufac ture t he weed ic ide 2, 4 - D . Was te was 
d i sposed of i n on-s i te p i t s . S o m e t i m e 
l a t e r , n e i g h b o u r i n g p o u l t r y - f a r m e r s 
f o u n d t h e i r b i r d s p o i s o n e d by w a t e r 
p u m p e d f rom u n d e r g r o u n d . F o u r t e e n 
years la ter , after t he factory h a d been r e 
moved , mass ive p o l l u t i o n was sti l l p re 
sent . 

As a p r e c a u t i o n , t he Wate r Board r egu
larly tes ts al l i ts p r o d u c t i o n wel l s for pes
t ic ides . I t a l so m a i n t a i n s su rve i l l ance of 
g r o u n d w a t e r nea r r e s i d u e p o n d s fi l led 
w i t h a l k a l i n e red m u d left over f rom 
bauxi te - re f in ing (7 m i l l i o n t o n n e s of t h e 
was t e are d u m p e d i n t o c lay- l ined se t t l ing 
p o n d s every year) . Wate r f rom wel l s lo 
ca ted nea r landfi l l s i tes is ana lysed par
t icular ly closely. 

M o s t of t h e po l lu t an t s de tec ted so far 
have b e e n non - tox i c . H o w e v e r , th i s wi l l 
on ly c o n t i n u e if t he au thor i t i e s m a i n t a i n 
str ict con t ro l over t h e k i n d s of ma te r i a l s 
d i sposed of. If ' san i ta ry landfi l l ' s i tes are 
n o p laces for tox ic l i qu id was t e s , w h e r e i n 
t he S w a n Coas ta l P l a i n c a n they be put? 
N o answer is immed ia t e ly apparent . 

Making do 

If peop le ' s d e m a n d for wate r fell, t he p res 
sure o n suppl ies as P e r t h ' s p o p u l a t i o n 
g rows w o u l d n o t b e as great . D u r i n g t h e 

pas t d rough t , t h e c o n s u m p t i o n of re t icu
l a t ed w a t e r w a s r e d u c e d by 1 0 % by a 
save -wa te r p u b l i c i t y c a m p a i g n a n d by 
5 0 % w h e n a total b a n on spr ink le rs was 
in t roduced . A l t h o u g h these f igures cou ld 
n o t b e m a i n t a i n e d p e r m a n e n t l y , t h e y 
s h o w w h a t scope the re is for c u r b i n g de-
m a n d . 

D r Geoff S y m e , a psycho log i s t a t t h e 
D i v i s i o n of L a n d R e s o u r c e s M a n a g e 
m e n t , h a s b e e n c o n d u c t i n g surveys of 
P e r t h h o u s e h o l d e r s to d e t e r m i n e t h e m o s t 
effective ways of h o l d i n g d o w n wate r con
s u m p t i o n . 

He found that 92% agreed 
that 'Perth people use too 
much water'. 

I n h i s first survey c o n d u c t e d i n 1977 
(before res t r ic t ions were in t roduced) h e 
discovered some in t e re s t ing a t t i tudes . H e 
found t h a t 9 2 % of r e s p o n d e n t s ag reed 
w i t h t he s t a t emen t tha t ' Pe r t h peop le use 
too m u c h water ' . W h e n asked to judge 
h o w m u c h h o u s e h o l d c o n s u m p t i o n was 
was ted , they gave an average f igure of 
2 6 % . Yet , on average , t he r e sponden t s 
t h o u g h t tha t the i r o w n h o u s e h o l d s cou ld 
save only 1 3 % of cu r r en t c o n s u m p t i o n . 

I n r e s p o n s e t o a n o t h e r s t a t e m e n t , 
' compared to o thers I d o n ' t u s e very m u c h 
water ' , only 1 0 % s t rongly agreed or dis
agreed . B u t it was t he se s a m e peop le — 
w h o t h o u g h t they were low or h i g h con
s u m e r s — w h o i n fact h a d signif icant ly 
lower c o n s u m p t i o n t h a n the res t w h e n 
wate r bi l ls were examined . 

A genera l f ind ing to emerge from the 
survey was that m o s t h o u s e h o l d e r s have 
l i t t le concep t ion of w h a t is n o r m a l wate r 
c o n s u m p t i o n and w h a t is ext ravagant . T o 
D r Syme , th is sugges t s t ha t some form of 
feedback o n the wate r -mete r r ead ing is in 
order . If t he water bill was a c c o m p a n i e d 
by a s t a t emen t of w h e r e t he h o u s e h o l d ' s 
c o n s u m p t i o n s t ood i n r e l a t i o n t o t h e 
n e i g h b o u r h o o d ' s , peop le ' s c o n s u m p t i o n 
p a t t e r n s m i g h t b e m o d i f i e d . I t s e e m s 
po in t l e ss a sk ing peop le to save water if 
they d o n ' t perceive t he m e s s a g e as be ing 
di rected at t h e m . 

P s y c h o l o g y a s i d e , M r C a r b o n c a n 
sugges t a n u m b e r of s t ra ightforward ways 
to r e d u c e c o n s u m p t i o n . Sp read ing s o m e 
fertilizer m a y be a bet ter way of keep ing a 
l a w n green t h a n u s i n g excess water . A n d 
of cour se p l an t species na t ive to the area 
wi l l hard ly n e e d extra wate r at al l . N a t i v e 
ga rdens are c a t c h i n g o n i n P e r t h , M r Car
b o n no te s . H e also cons ide r s t he t ime h a s 
c o m e to cons ide r w h e t h e r cont ro l s are 
needed to p reven t excess ive u s e of pr ivate 
bores . 

Ul t ima te ly , the p r i ce of wate r wil l p rob
ably d e t e r m i n e c o n s u m p t i o n levels. I n a 
r ecen t move , the p r i c i n g s c h e m e was al
te red so tha t P e r t h r e s iden t s , u n l i k e t hose 
in m o s t c i t ies , n o w pay wate r rates tha t 
d e p e n d a lmos t en t i re ly o n t h e a m o u n t 
c o n s u m e d — 17 cen t s for each c u m (on 
top of a smal l a l lowance) . U n l e s s escalat
ing c o n s u m p t i o n is b r o u g h t u n d e r con
trol , t he cost wi l l be h i g h — i n mone ta ry 
t e rms and , if t h e g r o u n d w a t e r is over-
e x p l o i t e d , e n v i r o n m e n t a l t e r m s . T h a t 
may be t he pr ice of l iv ing i n the dr iest 
Sta te of t he dr ies t c o n t i n e n t . 

Andrew Bell 
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P e r t h 1979.) 
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1980.) 
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