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ABSTRACT

Retention ponds have been dug along some of the motorways to control water flow during
rainstorms and to minimize environmental pollution. A retention pond located at Les Ardilleres about
20km South of Orleans along the A-71 motorway has been selected to evaluate the effectiveness of
such a pond as a trap for heavy metals. Based on the “index of geoaccumulation” and the “enrichment
factor’ normalized to Fe introduced by Miiller in 1979 and by Helz in 1976, respectively, the degree
of contamination by heavy metals for the roadside soil and the settling particles was evaluated. As
expected, the contamination was very severe in the roadside soil, while it was not so great in the
settling particles. Using these methods, cadmium anomaly was traced in the settling particles of the
retention pond, their occurrence being attributed partly to natural and partly to anthropogenic pollution.

The estimated input of heavy metals associated with settling particles to the pond was 0.9 g/day Pb,
2.1 g/day Zn and 6mg/day Cd. A tentative mass balance of Pb and Zn originated by motor vehicles
suggested that only 5 to 11% of heavy metals deposited on the surface of the motorway is carried to

the retention pond by runoff water ; suggestions are made to improve their efficiency.

key word : motorway, roadside soil, pollution, assessment, mass balance
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2.1 Index of geoaccumulation
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Table 1. Classement of index of geoaccumulation

Igeo Igeo-class Designation of sediment quality

>5 6 Very strongly polluted

45 5 Strongly/very strongly poltuted

34 4 Strongly polluted

23 3 Moderately/Strongly polluted

12 2 Moderately poliuted

0-1 1 Pratically unpolluted/Moderately polluted

0 0 Pratically unpolluted

After G. Miiller (1979)”
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3.1 Indices of geoaccumulation
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Table 2. Summary of the indices of geoaccumula-
tion and enrichment factor of trace
metals in roadside soil and settling
particles.

P In Cd Mn

Index of geoaccumulation

4~58 43~66 34~538 14~27
61 ) “9) @2

Settling 0.1~11 0.7~24 09~36 04~39

Roadside soil

paticles ©6) 15 @2) @4
Earichment factor
] 83180 | 98~215 | 50~137 | 11~15
Roudside soil | 11 5) (169) ©3) 13)
Setting 03~10 | 05~20 | 05~58 | 08~59
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Fig. 1. Pb/Fe vs Pb, Zn/Fe vs Zn, Cd/Fe vs Cd
and Pb/Fe vs Zn/Fe weight ratios in
Sologne soil, settling particles and
roadside soil.
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R Cdeo] HAFF 242} 0.7/, 44.9ug/L F
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Table 3. The estimated mass of dissolved
pollutants in input of Retention Pond
and output of Sand Filter for onr year
comparaison with the net mass of
particulated pollutants associated with
suspended matter.

Annual dissolved | Annual dissolved | Annual deposition
mass in input of | mass in output of | of particulated
RP (gfyear) SF (g/year) heavy metals (g)
P 40.6 316 38
In 2536.0 23220 766
Cd 412 20.9 22

ata
W 2
0.05 M +0il of Sologne
‘,}A} ‘!F 0 sentling sediments
A core sample
A motorwayside soils
0.00 ~r T L - T r— ]
o 2 4 1 8

Cd concentration (ng/g)

RP : retention pond ; SF : sand filter
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Table 4. Estimated annual and daily maximum
mass of metals associated with settling
particles in the retention pond (October
1993 to December 1995).

@ | Zne | GWE | M@ | F@)

annual 319 m 236 2932 90029

daily 0.87 211 0.006 80 246

3.4 Pb, Zn2| tentative mass balance

341
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2o FAHE ¢S AFA Y, T HY
T &R, LR FHEFS 2AZ AN
& F Aok TF2oA LR Fe Add
FFS FIAHLFIE 0158102 FAHLF
7} 0.013g/12.2 tetracthyl-lead$} tetramethyl-
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