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Thin capping of sediments (< 15 cm)

e Challenge in Norway:

— Oslo Harbour

* 1-5 km? (PAH, PCB)
— Drammensfjord,

e 1,3km2(TBT)
— Grenlandsfjords,

» 5-30 km? (dioxins)




Thin capping: "Opticap”
Research Council of Norway project, 2 mill euro
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Various AC dosages in Oslo sediment
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AC dosage 0.2% 05% 2% 4%
Reduction porewater concentration 60% 90% 97% 99%

Cornelissen Breedveld Kalaitzidis Christanis Oen, Environ. Sci. Technol. 2006, 40, 1197.
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Sorption to pure AC and AC mixed into sediment

Phenanthrene:
Koc = 10%2 L/kg

Cornelissen Breedveld Kalaitzidis Christanis Oen, Environ. Sci. Technol. 2006, 40, 1197.




Sorption to pure AC and AC mixed into sediment

Phenanthrene:
Koc = 10%2 L/kg
K,c pure AC: 1081 L/kg (at 1 ng/L)

Cornelissen Breedveld Kalaitzidis Christanis Oen, Environ. Sci. Technol. 2006, 40, 1197.
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Sorption to pure AC and AC mixed into sediment

Phenanthrene:

Koe = 1042 L/kg

K,c pure AC: 1081 L/kg (at 1 ng/L)

K,c In sediment-AC mixtures: 10°679 L/kg

Cornelissen Breedveld Kalaitzidis Christanis Oen, Environ. Sci. Technol. 2006, 40, 1197.
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Sorption to pure AC and AC mixed into sediment

Phenanthrene:

Koc = 10%2 L/kg

K,c pure AC: 1081 L/kg (at 1 ng/L)

K,c In sediment-AC mixtures: 10°679 L/kg

AC sorption 2-27 times weaker in AC-sediment mixture

Cornelissen Breedveld Kalaitzidis Christanis Oen, Environ. Sci. Technol. 2006, 40, 1197.




Bioaccumulation: laboratory tests 2% AC

* Free concentrations in water reduced 95-99.5 %
e Uptake in organisms reduced 50-90%
e Lipid contents in two biota

Without AC: 1.1 + 0.3 %

With AC: 1.0 + 0.4%




Field study AC amendment
Trondheim Harbour

50 m

;:ffﬂ Reference
i Field
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2 kg/m?2 AC
powder + [44
5 mm sand
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Placement of granulated AC (0.4-1.7 mm)

pilot Rensing Aktivit kull Dokk D 26.84.07

pilot Rensing Aktivt kull Dokk D 26.84.87

¢t D 26.04.087

pilot Rensing Aktivt kull Dokk D 26.904.087
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Powder-AC (0.02 mm):
AC-bentonite, pure AC




Original seafloor Trondheim Harbour
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Foto: GeoSI AS




Powder AC suspension after 1 day
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Foto: GeoSl| AS

Foto: GeoSI| AS




Covering the AC with 5 mm sand

Foto: GeoS! AS




Covering the AC with 5 mm sand
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Covering the AC with 5 mm sand

D007 2H
H:384 -

Foto:GeoS| AS

Foto: GeoSl AS




1:1 AC:bentonite suspension







TV coverage




Monitoring

e Physical
— AC distribution

e Chemical
— Porewater concentration
— Surface water concentration
— Sediment-water flux

« Biological
— Bioaccumulation
— Biodiversity
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"Risk-relevant” freely dissolved concentrations:
Equilibrium passive samplers

Freely dissolved
concentration deduced from

concentration in polymer
Overlying water: field exposure
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NGIs innovation:
Thin polyoxymethylene (POM) that reaches equilibrium
under field conditions

Various POM / ) [ T

thicknesses T & A
. T T - /ﬁ/_—_ I

T
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Time-integrated | i \
freely dissolved . .
concentrations 40 \ 50

Time (d)

Detection limits
0.1 pg/m3! —E—POM 17 pm  —6—FOM 40 pm —2—POM B0 pm




Detection limits thin-POM passive samplers

Expose 10 g O Extract 10.000-
passive sampler 100.000 L water







