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Environmental challenges in dredging

« Substantial impacts on marine ecosystems
« Water quality degradation
« Disposal of dredged
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Feedback & Adaptive EMMP (Environmental Monitoring &
Management Plan)

Proactive Adaptive Management
with Operational Hindcast/Forecast Modelling

Measurements + Data-driven + Forecasting
Models
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Case Study — Pipeline trenching/backfilling in Baltic Sea
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Environment

According to EIA:

Depth-averaged suspended sediment
concentrations induced by project spill must
not exceed:

10 mg/l for more than 4 days (in the two
Northern sections of the trench — Danish
sections)

* 5 mg/l for more than 4 days, and 15 mg/l

for more than 2.5 days (in the Southern
section of the trench — Polish section)
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Spill Monitoring & Management: Measurements vs. Modelling
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» Model-based monitoring of spill compliance

Challenges:

Spill source (Dredger) moves up to 400 m/day
during trenching period and even faster during
backfilling

Dynamic dredging plan on the daily scale

Environmental criteria based on “full-picture” and
depth-averaged values over the entire site

» Mobile online buoys with turbidity sensors assigned to each dredger

» Daily re-positioning of the buoys handled by the dredging crew
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Turbidity Management System

Forecasting Dredge Plan

Monitoring

6-day Forecast
hydrodynamics
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6-day Forecast
Plume dispersion
Develop model
mitigation

scenarios

No

b

Compliance
Publication and
Documentation on L

web portal
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Optimize buoy
positions for the
next 7 days

A 4
Turbidity and
hydrography
Measurements
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Measurement Data
handling & QA

@ 7-day Hindcast
‘ Plume dispersion
model
Dredge
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Operational Spill Monitoring & Management

! Buoy

Buoy

Buoy
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Development of repositionable turbidity monitoring buoys

Electronics
&
Battery Packs
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NTU-SSC Conversion
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SSC [mg/l]
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3-Dimensional hydrodynamic model
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Current Speed(m/s)

Current Speed(m/s)

Example of modeled (blue) vs. measured (purple/pink)
currents, 1m below surface & 3m above seabed, at the
stationary location of the background monitoring station
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Weekly calibration of sediment transport model
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* Flow of data

* Resilience of mobile monitoring buoys

* Percentage of spill

» 1-year of continues weekly hindcast/forecast modelling
« Communication/Transparency
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