
Background

Air emissions from the
Avonmouth smelter near Bristol
have caused an accumulation of
cadmium, copper, lead, zinc and
other metal contaminants in the
surrounding soils. The severity of
contamination is illustrated by
the concentrations of metals in
organic material around the site,
which in many cases exceed
those in the ores used for the
smelting process.

A research programme was
undertaken in the 1990s to
measure the effect, if any, of
contamination on soil quality.
Several biological tests were
used including bait lamina and
Biolog™, both of which were
performed at six locations along
a transect through Avonmouth.

Bait lamina test

Bait lamina is a comparatively
new in situ biological test
method based on the insertion of
small plastic strips containing
bait directly into the soil.
Removal of bait provides a
measure of the activity of soil
invertebrates, and to a lesser
degree, microbial decomposi-
tion. In turn, this provides a
measure of soil quality.

Figure 5 Bait lamina

Overall feeding activity (OFA) –
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Biological test method

– was compared at all six test
sites. The OFA was found to
reduce with proximity to the
smelter, as shown in Table 3

Bait Proximity to smelter
Feeding Sampling location
category 1 2 3 4 5 6

Not 5 4 8 8 9 9
pierced 7 8 7 5 9 9
Partially 1 1 5 7 1 1
pierced 4 8
Fully 2 3 9 9 0 1
pierced 9 4

Table 3 Bait lamina average feeding
activity (% )

This provided a relatively 
inexpensive means of screening
for differences in soil quality
across the six test locations. 

BiologTM

BiologTM involves incubating
samples of microbial communi-
ties from the test site in plates
containing 95 wells of separate
carbon substrates and one 
control without substrate.

Figure 6 Biolog test plate

Nutrients and a dye are supplied
in each well. The intensity of
substrate oxidation by bacteria is
shown colorimetrically. The over-
all substrate utilisation can then
be analysed quantitatively by
measuring the average well

colour development and the
number of utilised Biolog 
substrates®. 
Differences in carbon substrate
utilisation were apparent along
the Avonmouth transect. These
changes were attributed to the
adverse effect of heavy metal
contamination on the 
metabolism of microbial 
communities.

Conclusions

A broad battery of biological test
methods is available in the UK.
Some have been fully validated
and are internationally accredit-
ed. Their role on contaminated
sites can extend to:

l identifying localised hotspots
l measuring the bioavailability

and bioaccessibility of 
contaminants for risk 
assessment purposes

l predicting the effects of
poorly understood com-
pounds on ecological recep-
tors

l monitoring the progress of
remediation.

The main benefits of using 
biological test methods include:

l generating cost savings by
using relatively inexpensive
test.

l rapid tests. Results can be
made available in as little as
24 hours - to screen for con-
tamination and to help focus 
subsequent chemical 
sampling and analysis

l detecting soil toxicity that 
chemical analysis may 
fail to identify. 

l providing a direct 
measure of toxicity, thereby
avoiding the need to model
harm (effects) to a target 
(ecosystem or organism). 

To date, biological tests have
been used mainly for 
research-purposes. Commercial 
application is likely to increase in
the future in the UK




