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In recent years increasing at tent ion has been paid to lead 
contamination on the roadside ecosystem (SMITH 1976). Such 
contamination is generally a t t r ibu ted to the combustion of leaded 
gasoline and the consequent release of lead par t ic les through 
automobile exhausts, As a result~ elevations in the levels of lead 
in soi l  and roadside vegetation (CANNON and BOWLES 1962, PAGE and 
GANJE 1970, HAVRE and UNDERDAL 1976) and st reet  dust (DAY et al. 
1975, ARCHER and BARRATT 1976, DUGGAN and WILLIAMS 1977, FARMER 
and LYON 1977) have been detected. I t  has also been suggested 
that the amount of lead accumulation bears pos i t ive  correlat ion to 
the motor vehicle density (PAGE and GANJE 1970), The very high 
motor vehicle density of 190 vehicles per kilometer of road in Hong 
Kong indicates i t s  very l ike l ihood of high level of  lead contamina- 
t ion.  The purpose of th is  study was to invest igate and monitor the 
levels of lead in s t reet  dust in Hong Kong. 

PROCEDURES 

Sampling took place from November 1977 to January 1978. A 
tota l  of 82 sampling s i tes were selected to cover a range of 
t r a f f i c  volumes as well as an even d i s t r i c t  d i s t r i bu t i on  in the 
Island of Hong Kong. The mean dai ly  t r a f f i c  volume ranged from a 
minimum of 110 to a maximum of 92840 vehicles (HONG KONG TRAFFIC 
AND TRANSPORT SURVEY DIVISION, 1977)amongst the s i tes .  For 
convenience, sampling s i tes were geographically allocated out of 
each of the fol lowing seven d i s t r i c t s :  Western (A), Mid-level (B), 
Central (C), Wanchai (D), Happy-Valley (E), Eastern (F) and 
Southern (G). All the d i s t r i c t s  are mainly res ident ia l  with the 
exception of d i s t r i c t  C which is predominantly commerical. 

Dust samples were collected from road gutters with the help 
of p las t ic  brushes and trays and transferred to acid-cleaned glass 
specimen bott les.  Duplicate ~amples were taken from each s i te .  
All samples were dried at 105 C for  12 hours and then passed 
through B.S. 20 mesh (750 ~m aperture, stainless s tee l )  sieve. A 
weighed subsample of approximately one gram from each sample was 3 
taken. Lead was extracted from the subsample by bo i l ing in 10 cm 
of 25% (v/v)  n i t r i c  acid for 15 minutes, f i l t e red  and then made to 
50 cm 3 with d i s t i l l e d  water. The amount of  lead in the f i l t r a t e  
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was determined by the dithizone metho~ (ALLEN 1974). The concen- 
t ra t ion  of lead is expressed as ug g-~ dry weight. 

RESULTS AND DISCUSSION 

Taking al l  the samples together, the ar i thmatic mean concen- 
t ra t ion  of lead was 2974 • 408 (• standard error  of the mean) 
pg g-1 dry weight. This value was the highest when compared with 
concentrations obtained in other c i t i es  in the last  few years 
(refer to Table I ) .  

TABLE 1 

Road-side dust lead concentration (pg g-1 
Kong and four other c i t i e s .  

dry weight) in Hong 

Location Lead Concentration 

Mean Range 
Authori ty 

Hong Kong 2974 271-19073 
Birmingham 1630 160-50000 
Glasgow 960 150-8900 
London 1200 430-3500 
Manchester 970 90-10200 

This study 
ARCHER and BARRATT, 1976 
FARMER and LYON, 1977 
DUGGAN and WILLIAMS, 1977 
DAY, HART and ROBINSON, 1975 

The range spanned was also considerable for  Hong Kong samples, 
although Birmingham topped the l i s t  amongst the f ive c i t i e s .  The 
t r a f f i c  volumes of al l  the s i tes studied averaged 15308 vehicles 
per day in Hong Kong. 

No s ign i f i can t  correlat ion was detected between the t r a f f i c  
volume and the lead concentration when al l  the s i tes were taken 
together. Correlation coef f i c ien t  between the two was found to 
be low (r  : 0.084, P>O.OI). Simi lar f indings were reported by 
DAY et al.  (1975). Table 2 demonstrates th is  non-correlation 
between t r a f f i c  volume and lead concentration. Large dif ference~ 
however, were detected in the mean levels of lead in the st reet  
dust amongst the 7 d i s t r i c t s  as shown in Table 3. But such 
differences bore no d i rect  re lat ionship to the t r a f f i c  volumes of 
these d i s t r i c t s .  Differences in the mean lead levels were also 
detected, though to a lesser degree compared with th is  work, 
amongst the f i ve  urban areas in London by DUGGAN and WILLIAMS 
(1977). 
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TABLE 2 

Road:side lead (pg g-I dry weight) and t r a f f i c  volume (vehicles 
day -1) values on ten sampling sites with the highest and ten with 
the lowest amount of lead, 

Lead concentration Traf f ic  volume Sampling 
s i te Mean Range Mean Range 

Highest 10 11046 5185-19073 15415 4860-30790 
Lowest 10 603 271-802 12679 110-41100 

TABLE 3 

Lead (pg g- i  dry weight) and t r a f f i c  volume (vehicles day - I  ) data 
of the 7 d is t r i c t s  in Hong Kong. 

D is t r i c t  
Lead concentration Traf f ic  volume 

Mean Range Mean Range 

A 960 516-1542 7910 590-22160 
B 7427 1570-19073 13466 1060-30790 
C 1234 710-2258 11732 660-32280 
D 2031 562-5142 33828 1180-92840 
E 3596 788-13691 17213 360-54950 
F 1102 271-1987 14939 110-47500 
G 2278 458-8487 6027 810-18330 

SUMMARY 

Lead levels were generally found to be high in road-side dust 
samples collected from di f ferent  sites throughout the Island of 
Hong Kong during winter 1977-78, Considerable differences in the 
concentration of lead amongst these sites were detected but such 
differences bore no direct  relat ionship to the t r a f f i c  volumes of 
the sites from which the samples were collected. Different 
d is t r i c ts  within the c i ty  varied widely in the mean concentration 
of lead in the i r  road-side dust samples. 
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