
Toxic metals by the roadside 

The lead in petrol makes cars bigger lead-emitters than 
diesel-powered trucks. But trucks have more and bigger 
tyres, so they m a y leave behind more cadmium. 

As well as p u t t i n g unp leasan t 
gases such as carbon m o n ­
oxide a n d n i t rogen oxides in to 
t h e air , cars a n d o the r mo to r 
vehicles leave in the i r wake 
small a m o u n t s of t h e toxic 
meta ls lead a n d c a d m i u m . 
T h e meta ls can accumula te 
i n roads ide soil a n d are taken 
u p b y p lants growing t he r e . 
I f these p lan ts are c rops or 
pas tu res , t h e possibil i ty arises 
t h a t peop le or stock could b e 
poisoned. D r J o h n D a v i d 
a n d D r Col in Wil l iams, of t he 
CSIRO Divis ion of P lan t 
I n d u s t r y , recen t ly examined 
soil a n d p lants f rom bes ide 
one of Austra l ia ' s busies t 
h ighways a n d assessed t h e 
r isk. 

B o t h lead a n d c a d m i u m 
are very poisonous i n qu i t e 
small quant i t ies , a n d t h e y 
accumula t e in t h e body . 
T h e Na t iona l H e a l t h a n d 

Medica l Research Counci l 
r e c o m m e n d s tha t , t o b e safe, 
vegetables shou ld conta in n o 
m o r e t h a n 4 pa r t s of lead per 
mil l ion. T h e s t anda rd for 
c a d m i u m is 5 · 5 p . p . m . , b u t is 
u n d e r review a n d seems likely 
t o b e significantly r educed . 
T h e l imit for th is meta l in 
seafoods was lowered recent ly 
f rom 5 · 5 t o 2 p . p . m . 

M o s t of t h e roads ide lead 
comes , via car exhaus ts , f rom 
the lead addi t ive i n pe t ro l . 
T h e ma in source of t h e cad­
m i u m is r u b b e r w o r n f rom 
tyres . T h e me ta l finds its 
way in to t h e r u b b e r as a n 
i m p u r i t y in z inc oxide a d d e d 
to accelerate vulcanizat ion, 
t he process tha t gives t h e 
r u b b e r t h e s t r eng th a n d 
elasticity t h a t tyres need . 

D r D a v i d and D r Wil l iams 
chose for the i r tes ts a s i te 
bes ide t h e m a i n S y d n e y -

Concentrations of toxic metals 

7 · 5 m from road 50 m from road 

in bracken (p.p.m.) 

lead 19.1 5.3 
cadmium 0.036 0.017 

in rye corn (p.p.m.) 

lead 2.22 1.65 

cadmium 0.065 0.030 

M e l b o u r n e l ink, t h e H u m e 
H i g h w a y — o n t h e s ide t h a t 
t h e prevai l ing no r th -wes t 
winds wou ld b low c o n t a m ­
inan ts t owards . T h e area , 
ab o u t 18 miles no r th -eas t of 
M a r u l a n , N . S . W . , h a d n o t 
been cul t ivated or fert i l ized, 
so i t was free of me ta l c o n t a m 
inat ion f rom fertilizers. T h e y 
took soil samples 7 . 5 , 1 5 , 
2 5 , a n d 50 m f rom t h e road 
a n d samples of b r acken a t the 
neares t a n d fur thes t of those 
dis tances . T h e y also g rew ry 
corn i n a glasshouse in soil 
t aken f rom t h e t o p 5 c m at the 
same two dis tances f rom t h e 
h ighway . 

T h e scientists f o u n d t h a t 
t h e metals h a d con tamina ted 
t h e soil 7 · 5 a n d 15 m f rom 
t h e road , b u t no t measurab ly 
25 a n d 50 m away. 

T h e h ighes t lead concent ra 
t ion m e a s u r e d was 1 2 . 4 
p . p . m . , in t h e t o p 5 c m of soi 
at t h e sampl ing p o i n t neares t 
t h e road . By cont ras t , t h e 
lead concent ra t ion a t t h e 
fur thes t po in t was only 4 . 2 
p . p . m . in th is t o p soil layer. 

T h e co r respond ing cad­
m i u m concent ra t ions were 
0 · 0 5 7 p . p . m . a n d a m u c h 
smaller 0 · 0 0 9 p . p . m . 

T h e scientists also found 
con tamina t ion b y z inc , nickel 
a n d copper a t t h e po in t s 
neares t t h e road , b u t these 
meta ls are m u c h less toxic 
t h a n lead a n d c a d m i u m a n d 
shou ld no t cause p r o b l e m s . 

W h e n t h e y analysed t h e 
bracken , t h e y again found 
m u c h h igher concent ra t ions 
of lead a n d c a d m i u m 7 . 5 m 
f rom t h e road t h a n 50 m 
away. I n t h e glasshouse 
exper imen t , c a d m i u m con­
cent ra t ions followed a simila 
pa t t e rn . W i t h lead, however , 
t he p ic tu re was n o t so clear-
cut . A h igher concent ra t ion 
was m e a s u r e d in t h e rye corn 
g r o w n in soil f rom t h e po in t 
nea re r t h e road , b u t t h e 
difference was no t great 
e n o u g h to b e statistically 
significant. (See t h e t ab le 
on t h e left.) 

T h e scientists suggest 
t h r ee explanat ions for t h e 
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m u c h greater lead con tamina ­
t ion of t h e b racken g r o w n 
nea r t h e roa d t h a n of t h e rye 
corn g r o w n in soil t aken f rom 
t h e same area. O n e is t ha t 
some p l an t species are m o r e 
incl ined to take u p lead f rom 
t h e soil t h a n o the r s . T h e 
second is tha t , unl ike t h e soil 
t h e b racken grew in , wh ich 
h a d m o r e lead near t h e su r ­
face t h a n lower d o w n , t h e 
rye corn ' s soil was t ho rough ly 
mixed ; th i s m a d e t h e lead less 
available. T h e t h i r d explana­
t ion is t h a t t h e b racken p r o b ­
ably collected lead f rom t h e 
air as well as t h e soil. 

D r Dav id a n d D r Wil l iams 
c o m p a r e d the i r findings wi th 
measu remen t s of roads ide soil 
con tamina t ion m a d e in t h e 
U n i t e d Sta tes , and found 
tha t , pe r t h o u s a n d vehicles 
p e r day , t h e Aus t ra l ian lead 
a n d c a d m i u m readings were 
considerably lower. T h e y say 

t h e reasons for t he lower lead 
m e a s u r e m e n t s are no t clear, 
b u t possibilit ies are lower 
lead contents in fuel in A u s ­
tral ia , lower fuel c o n s u m p t i o n 
pe r vehicle , a n d a h igh p r o ­
por t ion of d iesel -powered 
vehicles. (Diesel fuel does no t 
conta in a lead addit ive.) 

T h e unusua l ly low cad­
m i u m con ten t of A u s t r a l i a n -
m a d e tyres p robab ly explains 
t h e lower c a d m i u m read ings . 
Z i n c oxide refined in Austra l ia 
has very litt le c a d m i u m con­
tamina t ion , a n d this is 
reflected in t h e ty res . 

T h e scientists analysed 
r u b b e r f rom eight b r a n d s of 
ty res , m a d e in J apan , G e r ­
m a n y , F r a n c e , Eng land , 
I re land , T a i w a n , a n d A u s ­
tral ia. T h e t w o Aust ra l ian 
b r a n d s h a d lower c a d m i u m 
concent ra t ions t h a n any of t h e 
o the r s . A p a r t f rom t h e G e r ­
m a n b r a n d , all t h e overseas 

tyres tes ted h a d concentra- j 
t ions m o r e t h a n five t imes as 
h i g h as t h e Aust ra l ian b r a n d s , 
a n d in one case t h e figure 
was 100 t imes as h igh . 

T h e scientists conc lude 
t h a t t h e increases in me ta l 
con ten t they m e a s u r e d w o u l d 
n o t pose a serious hea l th 
p r o b l e m t o graz ing animals or 
M a n u n d e r m o s t condi t ions 
of ru ra l land use . T h e y po in t 
ou t t h a t significant con­
t amina t ion was l imi ted t o a 
very n a r r o w s t r ip adjacent t o 
t h e h ighway, so only a small 
p ropor t ion of t h e total area of 
any c r o p or p a s t u r e w o u l d b e 
affected. Also, t h e H u m e 
H i g h w a y is a major in te rs ta te 
r o u t e car ry ing a considerably 
greater traffic densi ty t h a n 
mos t coun t ry h ighways , a n d 
a t t h e po in t of t h e s t u d y h a d 
n o t been r e - rou t ed for 50 
years o r m o r e . 

However , t h e y say the i r 

measu remen t s indica te t h a t i t 
is p robab ly undes i rab le t o 
grow vegetables , especially 
leaf vegetables for h u m a n 
consumpt ion , in gardens 
immedia te ly adjacent to b u s y 
roadways . T h e y suggest t h a t 
th is applies par t icular ly whe re 
a domes t i c g a r d e n is a p e r ­
son ' s sole source of vegetables . 
Whi l e i t m a y b e possible t o 
wash off m u c h of t h e lead a n d 
c a d m i u m deposi ted f rom t h e 
air , metals t aken u p f rom t h e 
soil are b o u n d firmly in t h e 
p lan t t issue. 

H e a v y meta l con ten ts of soils 
a n d p lan ts adjacent t o t h e 
H u m e Highway near 
M a r u l a n , N e w S o u t h 
Wales . D . J . D a v i d a n d 
C . H . Wil l iams. Australian 
Journal of Experimental 
Agriculture and Animal 
Husbandry, 1975, 15 
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