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Introduction MANAGING RISk [t

Environmental dredging normally leaves a certain amount of
residuals after the dredging work is completed.
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Residuals are normally the most fine-grained sediments
which get whirled up during the dredging and settle in the
same area after the dredging is finished.

In risk assessments for environmental dredging operations
an assessment of the expected amount of residuals and their
environmental impact should be included.
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In Trondheim harbour (Nyhavna) a Pilot project has been
studying the development of a residual layer after a
dredging operation that was performed in 2004.
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About 24 000 m3
contaminated sediments
(thickness 0.5-1 m) were
removed with a horizontal
level cut clamshell (grab)
dredger.

Shortly after the dredging,
the sediments were
sampled with a corer in a
grid system (one sample for
every 40x40 m).
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Results from sampling 2004 VANAGING Rk

Version

The sediment sampling in Nyhavna after the dredging in
2004 showed that above the dredged surface there was a
layer of approximately 3 cm of contaminated sludge
(residuals).

The average concentration of contaminants in the top layer
was about the same as the surface sediments had been
before the dredging; except for TBT (Tributyltin) where the
concentration had been reduced with 70 %.
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Results from sampling 2007 SR

In 2007 the area was sampled again, after that no further
dredging had been taking place in the area since 2004.

The sampling in 2007 showed that there was still a layer of
contaminated sludge on top. In some areas, mainly close to
the quays, the thickness of the sludge was even thicker and
sludge was also found in samples were there had been no
sludge in 2004.

The concentration of the contaminants in the top layer In
2007 was slightly lower than what had been analysed after
the dredging in 2004 (also for TBT).
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Results PAH
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Results PCB
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Results TBT
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Discussion MANAGING RisK AT

The results from Trondheim are similar to what has been
observed in other Norwegian harbours where a part of the
harbour has been remediated by environmental dredging.

The results are also similar to studies done in the United
States.

When the dredged material contains fine particles the
dredging operation will spread these to the water column,
and these particles will first settle after the dredging
operation is finished.

Typically the residual mass is between 2 to 10 % of the
dredged sediment mass (Palermo, 2008).
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The residual mass in Trondheim contained about the same
concentrations as the original surface layer except for TBT.

The reason that the TBT “removal” is more efficient is
probably due to that TBT is more water soluble than other
typical contaminants like PAH and PCB.

The dredging will cause parts of the TBT to be solved in the
water phase and be transported away from the dredging
area.

The results also show that when only a part of the harbour Is
dredged the contaminated sediments from nearby (not
dredged areas) will be deposited in the clean area.

Version 07 October 2008 Slide 14
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What can be done to improve the results of
environmental dredging?

One solution is that the dredging is done In two
operations:

1. First the contaminated sediments are removed to the
desired depth (like in Trondheim).

2. When the fine particles have settled some days later,
the residual layer is removed by a suction dredger.

For the problem with transport of contaminated
sediments from nearby areas into the “clean”

area the obvious measure would be that Suction
dredging of only small contaminated areas pump
should be avoided. Instead a clean-up should

be done for the whole contaminated area.
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Further research on residuals and mitigation actions is
recommended and an assessment of the importance of the
residual layer should be an integrated part of every risk
assessment for an environmental dredging operation.

Such a risk assessment should be based on factors like the
amount of fines, the dredging method(s) and the solubility of
the most important contaminants.
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Does it really get any cleaner? VANAGING Rk

Yes it does, 90-98 % of the contaminated sediments are
removed.

The problem is that the residual contaminated sediments are
left at the sediment surface and available for uptake by the
benthic community (animals living in the sediments).

The residual layer should preferably be removed or capped.
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Thank you for your attention!

For more information about the Pilot project in Trondheim go to:

http://www.trondheim.havn.no
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