The use of turbidity measurements
In Norwegian remediation projects

Is a “conservative” turbidity limit the most
environment-friendly approach?
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Turbidity monitoring

Estimate amount of suspended particles

Can be used to quantify the amount of
suspended particles in a project area

Limits of turbidity have been set in different
projects in Norway. These limits are defined
with a time interval and a turbidity level (e.g. 10
NTU over background in 20 min)

The limit can be related to the possible harmful
effect of an elevated particle concentration, or
one wants to limit the transport of pollutants.
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Effect of measure vs. increased transport

9 Measures in a highly polluted area are expected to largely
reduce the transport of contaminants

7 After execution of a measure which gives a large effect, an
extensive amount of contaminants will be avoided in a short
period of time ====P  |f 3 measure in a project had «— Diffusion
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Phase 2
Execution

Transport of contaminants and particles

Teansport of cantaminants

9 Transport rate of contaminants with particles are a result of turbidity,
current conditions, and sediment contaminant concentrations

Phase 3
After execution

9 Total amount of contaminant transport during phase 2 is a result of
the transport rate and time
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Examples from Norwegian remediation projects

Stamsund harbor Trondheim harbor
9 Dredging 9 Dredging
9 Sea deposit with capping 9 Capping under two different turbidity limits
9 Turbidity measurements 9 Turbidity measurements
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Particle transport

Stamsund harbor 9 Flow measurements

shows a net water flow
inn southern direction

Teansport of cantaminants

(1,2 cm/s)
9 Net water transport of 27
stromretning mill m3/month 9 Extra transport of copper
: “  Calculated the average (Cu) during execution
monthly particle phase (phase 2):

transport using turbidity
s and water flow

Sediment conc. x turb. x water transport
= Extra transport of copper (Cu) during phase 2
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FASE 2
Under tiltak

Particle transport

Miljggifttransport

Effects the
Stamsund harbor duration of

phase 2?

Turbidity limit

01 Current conditions

H Transport due to

01 execution
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H Transport from sediments

01 at the sea floor

01 Sediment conc. x turb. x water transport

01 = Extra transport of copper (Cu) during phase 2
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FASE 2
Under tiltak

Turbidity limits and duration
of phase 2

Miljggifttransport

Trondheim harbor

05
M Transport due to execution

o5 9 After 1. capping layer was finished,
B Transportfram sediments at the turbidity limit was increased
the sea floor (From 10 NTU over background for 20
min, to 20 NTU over background for 4 h)

‘9 Worked 20 % more efficient with the
high turbidity limit
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Turbidity limit affects the efficiency, and
time hence the duration of phase 2
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FASE 2
Under tiltak

Water flow

Trondheim harbor

Miljggifttransport

FASE 1
Bakgrunn

FASE 3
Etter tiltak

9 Water flow (intensity and direction)
varies depending on depth and time

of day

Water transport varies - both between areas, and over time

in the same area

Large variations in particle transport at a given turbidity
level
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Summary and discussion

ﬂ
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Total transport of particles from an area is highly affected by the
water current

Water current conditions in an area varies over time (tide,
rainfall, etc.)

Total contaminant transport with particles is a result of turbidity,
concentrations in suspended particles, current conditions, and
time

The turbidity limits affected work efficiency in Trondheim harbor



Summary and discussion

7 Considering both environmental and cost —consequences, it
does not seem like it is suitable to use one turbidity limit which
applies for all Norwegian measures in water bodies

9 Local conditions, including current conditions and sediment
qguality should be included in turbidity monitoring, and turbidity
limits in future remediation projects
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