FLOOD RISK MANAGEMENT
IN PARTNERSHIP
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Port of Rotterdam at present climate proof
Port located outside the flood defense system, but heightened

Sea level rise Delta Scenarios 2014:
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Impact of flooding in industrial areas




Stakeholder involvement right from the start

e Companies  Public organisations:

* Chemical industry : *  Municipality of Rotterdam
* Refineries H | By * Rotterdam-Rijnmond Safety Region
* Tank terminals * Environmental Protection Agency
* Distribution centres * Ministry of Water Management
* Dry bulk terminals * Rail and road authorities
* Break bulk terminals

« Power plants K - Utility owners

© etc. * Electricity
e Gas
« Water
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Approach and steps

- in partnership with companies and public organisations -

Approach:

« Creating awareness

» Information sharing + visualisation
* Joint Fact Finding

* Create common language and commitment!

Steps:

* Flood risk analysis
* Impact assessment (workshop with stakeholders) + applying flood risk assessment framework
« Jointly building a flood risk adaptation strategy (workshop with stakeholders)
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Waal-Eemhaven flood risk analysis

Water depth 2015 ( 1/1.000 year storm)*
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* Dutch Flood event 1953: 1/300 year storm
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Impact assessment

Assessment of impact on:

(Deadly) casualties

Economy (direct and indirect) - Social

Environment (air, water, soil) |

disruption

Quantitative approach (modelling of direct
and indirect economical impact)

Qualitative approach (workshops and
interviews with stakeholders)
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Interpretation of the results

« OQOutside the flood defence system: no legislation or standards

« Different approaches possible, compare the results with e.g.:

* Inside flood defence systems (“behind the dykes”)

* Other international seaports (Houston, Singapore, Hamburg, etc.)

» Safety standards for external safety of companies

* Company risk management schemes
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Flood risk assessment framework

1. Definition of Limit State 3. Assessment if the object meets
for a specific object What is the chance that a SLS or ULS the SLS / ULS during its life span
Difference between 2 Limit States: takes place in the present time and how
Functionality (Service Limit State - SLS): does it change in time as a result of

climate change?

— 1

Failure (Ultimate Limit State - ULS):

Based on public assessment frameworks

(inside the flood defence system, “behind the dykes”)

b What are the consequences of 2015 2050 2100
exceeding the SLS / ULS ?
Example ULS: Oil tank is damaged and causes How acceptable is this?

enviromental contamination of the surrounding
area due to leakage of oil out of a tank. Repair will
cost allot of money and months of work.
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Application of the assessment framework
- comparison of the impact with the acceptable level of risk -

Pieren

Sluisjesdijk

Pier 1
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RDM

Eemhavenweg

Bunschotenweg

Den Hamweg

Eemnesweg

Noord Vondelingenweg

Streefwaalseweg
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Waal-Eemhaven flood risk adaptation strategy

B e, - - -——

==elevate quays/slopes Il emergency and

& elevate land/dry proofing |recovery plans

“Risk dialogue”

it o AR A &y = Combining preventive

D A e TRTONMERSE S measures with spatial

P N adaptation and
Weagh o emergency response.

. Gives insight in necessity
of collaborative approach.

f « Commitment and first

“N :-.Bh-/g' = steps to jointly follow up
S g BEE  on the strategy.

<2050

<2100
> 2100
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A safe port, now and in the future!




