
Cadmium in sewerage sludge 
T h e Bol ivar sewerage plant 

is o n e o f four serving 

Ade la ide . I n the final stage 

o f treatment, the plant 

p roduces a s ludge that is left 

to dry ou t in l a g o o n s . 

T h i s s ludge , r i ch i n 

o rgan ic matter, is so ld to a 

fertilizer c o m p a n y that 

sterilizes it wi th heat before 

incorpora t ing it in to several 

o f the firm's o rgan ic 

fertilizers. 

In this way, the s ludge 

finds its way in to the market 

gardens sur rounding 

A d e l a i d e , pr incipal ly the 

areas near T w o W e l l s and 

Vi rg in ia to the north. 

Unfortunately, the Bol ivar 

works serves ma in ly 

industrial suburbs , and so 

amoun t s o f heavy metals 

inevitably end u p in the 

sewage . 

O n e o f the c o n c e r n s o f M r 

Paul d e Vr i e s o f the C S I R O 

D i v i s i o n o f So i l s has been to 

c h e c k that the concen t ra t ion 

o f t ox ic heavy metals i n 

vegetables fertilized wi th the 

s ludge doesn ' t p o s e a risk to 

h u m a n health. Va r ious 

workers overseas have 

warned o f this pos s ib l e 

danger , but the o n l y way to 

ascertain the risk in any 

situation is to g r o w plants 

and analyse their heavy 

metal content . 

Harvesting sewerage sludge from the drying lagoons at 
Bolivar, S.A. 

Growing celery with the help of the sludge. 

T h e m o s t dangerous 

e lement is c a d m i u m , 

because plants c a n absorb it 

in h i g h concent ra t ions 

wi thou t s h o w i n g any s ign o f 

toxici ty . Z i n c , n i cke l , and 

coppe r b e c o m e t o x i c to 

plants l o n g before they reach 

a level hazardous to h u m a n s . 

C a d m i u m certainly 

s h o w e d u p i n M r de Vr ies ' 

samples o f Bol ivar s ludge (at 

32 p .p .m. ) , but to see 

whether the metal migrated 

in to plants, h e g r e w 

exper imental ba tches o f a 

n u m b e r o f vegetables , bo th 

in o p e n fields and in 

g reenhouses . Plants were 

fertilized wi th var ious 

amounts o f s ludge , and 

harvested spec imens were 

analysed by a t o m i c 

absorpt ion spec t roscopy . 

O n e o f the m o s t surprising 

f indings was that plants 

g r o w n i n a g las shouse s h o w 

a greatly exaggerated uptake 

o f c a d m i u m c o m p a r e d wi th 

those g r o w n ou tdoors . M r de 

Vr i e s speculates abou t the 

poss ib l e cause — differences 

in temperatures, humidi ty , 

l ight , and so o n — but the 

explanat ion remains 

obscure . Never the less , the 

effect is s o p r o n o u n c e d that 

h e wonde r s whether the dire 

warnings level led against 

u s ing sewerage s ludge for 

g r o w i n g c rops are based o n 

mis lead ing po t exper iments . 

B e that as it may , the f ield 

results still g ive cause for 

cau t ion in the use o f 

sewerage s ludge . M r de 

Vr i e s w o u l d d i scourage 

anybody f rom ferti l izing wi th 

s ludge those vegetables 

k n o w n to accumula t e 

c a d m i u m — in general , leafy 

vegetables . Si lver-beet g r o w n 

wi th a heavy appl ica t ion o f 

s ludge ( 7 . 2 kg per sq metre) 

s h o w e d a c a d m i u m 

concen t ra t ion near 0 . 2 

p .p .m. T h a t is equivalent to 

the h ighes t reading f o u n d in 

a survey o f Ade la ide ' s 

vegetables in 1976. 

T h e W o r l d Hea l th 

Organizat ion has 

provis ional ly r e c o m m e n d e d 

that the c a d m i u m intake o f 

humans shou ld b e l imi ted to 

400— 500 μg per week . T w o 

ki lograms o f silver-beet 

w o u l d provide that amount . 

Carrots treated wi th a 

l o w e r appl icat ion o f s ludge 

( 2 . 4 kg per sq m ) were found 

to have 0 . 1 p .p .m. o f 

c a d m i u m . C o u l d anybody eat 

4 kg o f carrots a week? 

Certainly many vegetables 

respond w e l l to appl ica t ion 

o f s ludge. Y i e l d s increased 

as m o r e was appl ied, even 

t h o u g h addit ional e lements 

are needed to g ive a 
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Sludge considerably improved the growth of silver-beet. 
The largest plant, grown with 7 kg of sludge per sq. 
metre, also contained a significant amount of cadmium 
(0.2 p.p.m.). 

c o m p l e t e fertilizer. T h e 
danger is that, w i th repeated 
appl ica t ions , the metal 
c o m p o u n d s in the s ludge 
may bui ld up , or c h a n g e in to 
forms m o r e readily taken u p 
by plants. M r d e Vr i e s 
therefore advocates the 
regular m o n i t o r i n g o f the 
c a d m i u m con ten t o f 
vegetables g r o w n u s i n g 
sewerage s ludge . 

Invest igat ions o n the use o f 
s ludge as a fertilizer i n a 
market garden area north 
o f Ade l a ide , S o u t h 
Austral ia. M . P. C . de 
Vr ie s . International 
Conference on 
Developments in Land 
Methods of Wastewater 
Treatment and Utilisation, 
Melbourne, October 1978, 
1978. 


