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Wastewater treatment

Industrial sources
Traffic

Urbanisation
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Contamination History

* Industrial sources

« Urbanisation
 Wastewater treatment
« Traffic




Contamination History
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Stability of Contaminated Sediments
Strategic Research Program (2003-2008)

Containment
methods
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Sink or Source

e Sequestration
« Activity ratios

Fluxes and direction
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Cornelissen et al, ET&C, 2006; ES&T, 2006



~_ ~Monitoring using passiy
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Passive sampling

—=— Water
A PDMS-SPME
¢ POMS55 pum
® POMS500 um

« 3-6 weeks time integrated
sampling

« dissolved contaminants

- atlow levels < 0,1 pg/L
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Cornelissen et al, ET&C, 2008



Sink or Source
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Cornelissen et al, ET&C, 2008




Sink or Source

« Seguestration
 Activity ratios
 Fluxes and direction
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Sediment Active sources

Schaanning et al., NIVA, 2005



Sink or Source

Measuring release rate

« Seguestration
 Activity ratios
« Fluxes and direction

Eek, PhD thesis UiO, 2008




Finding solutions for contaminated sediments

Separation

Natural Recovery

Chemical

Thermal

Biological

On land

Near shore

Shallow water

Deep water
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Natural Recovery

Sedimentation rate: —5cmly
— 1lcmly
— 0.1 cmly
— Removal

e Remove sources
« Resedimentation

e Bioturbation Bioturbation depth: 10 cm
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Eek, PhD thesis UiO, 2008



Capping

« Covering with clean
sediment

 Prevent contact with
benthic organisms

* Prevent remobilisation

Nilsson, NIVA, 2007
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Pilot capping Malmgykalven, bearing capacity

P L%,

. 3
¥ 3 iyt
b - . % .
k : ol /v,g{// .
e g 1 o
’ e
ol T f
Phgt g
W ik
RS Ziv S
< .
s A
8 TN
'\; ’
=
o
w
-
s e
Ry
3




Capping efficiency

Eek et al, Chemosphere, 2008




In-situ remediation

Chemical stabilisation

« Amendment with strongly
sorbing material

 Reduced agueous
concentration

* Reduced uptake in benthic
organisms

worm burrows

Foto U. Ghosh




Effectiveness of solutions

« Sediments as part of Urban run-off | Atmospheric deposition
a system
* Realistic ' Riverine input
Sxpectations b Groundwater
e Source control Exchange




Contaminant budget

Remediation periode
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Recovery time
Without remediation

]
S
o
o
(%))
C
]
-
+—
4
C
]
c
S
©
)
c
@]
)

After remediation




Site-specific solutions

« Based on local conditions

e Support nature’s recovery
potential

 Understand the fate of the
contaminants

« Optimal environmental effect
* "Toolbox” of methods




Summary report order at: www.ngi.no
Contact: gbr@ngi.no




