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In 1929 the outer dike area is transformed in to a harbour.
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There is no remembrance of the old dike structure anymore in the
Merwevierhaven.
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The whole Merwevierhaven area is an outer dike area.
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The Merwevierhaven area is good accessible with public transport
and by car, but has no connection with the other side of Rotterdam
over the river Maas.

The western harbour arms, the Merwehaven, do not have a clear
entrance, all the other entrances are situated at the Vierhaven on the
eastern part.
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Nowadays the area knows a mixture of functions. The most import-

ant once are the fruit and juices (fruit en sappen) industries and the
EON factory.

Source WWW. gls/otterdam nl
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Port company leasehold property
- Private ownership

Most of the area is owned by the harbour company, and a smaller
part by the municipality. Both are leasing the ground to other parties.

Source\‘:\www.asi/r/otterdam.nl
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There are a few monuments in the Merwevierhaven area, and some
buildings are on the list of becoming a monument in the near future.
There are other, non-monumental, buildings that show the character

of the area as well.

There is a big variation in the expiration dates of the ground leases.

The longest leases are that of the EON factory and of the eastern

harbour arms.

September 2014
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The Merwevierhaven area is an outer dike area, so the height of the
surface level is very important. Most of the roads are higher than the
rest of the open surface. The EON factory is on higher ground then
its surroundings.

The risk map shows the current risks for the Merwevierhaven area.
The most important one to take in account is the non-building zone
from the river the Maas.

September 2014
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The industry in the Merwevierhaven area produces a lot of noise
that causes disturbance for the surroundings. The danger of deafness
occurs when a person is exposed to an ongoing noise level of 80 dB
(www.arbounie.nl).

The big road on the north part of the Merwevierhaven area is very
noisy, but the noise does not go far into the area. The noise of the
road is not ongoing, because it depends on the traffic passing by.

September 2014

MerweVierhaven
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The amount of NO2 measured in the air is no threat to the Merwev-
ierhaven area, expect for a little bit in the north-eastern part, at the
big road crossing, Marconiplein.

The air quality measured with particulate matters shows almost the
same story as that of the NO2 air quality. Less quality air at Marc-
oniplein, but nothing threatening in the Merwevierhaven area.

September 2014
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The map on the left shows the differences in preparation costs to
make the Merwevierhaven area suitable for residential use. Especially
the middle part of the Merwevierhaven area is very expensive because
of the current industrial use.

The heat island effect is a big issue in the city of Rotterdam. Also in a
dominant part of the Merwevierhaven area this effect is occurring.

September 2014
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The Merwevierhaven area is very industrial and has almost no green-
ery. Trees are only to be found along the road that discloses the area
in the north.

1 Rearing tank for fish.

(tilapia, fatﬁSh' etc) Plumbing connecting

settling/biofiltration tank
to Deep Water Culture

Beds. (Water is gravity-fed i
to DWC beds.)

6 Plumbing connecting
DWC’s sump tank.

2 Plumbing connecting rearing
tank to settling tank.

Deep Water Culture Beds

" (DWC) for hydroponic Sump tank with pump

’ 5 gardening. (Plants remove pushlng water back to

\ Settling Tank for solids the nitrates/nitrites from 7 rearing tanks. ((iileban "
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Source: http://aquaponicsWék.com/
The map on the left shows a research of the potential for urban farming in the

city of Rotterdam. The Merwevierhaven area is very suitable for aquaponics;
a food production system that combines conventional aquaculture (raising
aquatic animals in tanks) with hydroponics (cultivating plants in water) in a
symbiotic environment (en.wikipedia.org).
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Urban farming initiatives

Legend

+ Commaercicl farms

+ Collective gardens

+ Educational gardens
+ Allotment complexes
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There are a lot of urban farming initiatives in Rotterdam. Two big once in the
Merwevierhaven area are ‘Uit Je Eigen Stad’ and ‘Dakpark.

Restaurants within 3 km
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* Farmer's markets

= 200 - 400
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Because the Merwevierhaven area is close to the centre of Rotterdam, there are a

Most of the large food retailers and farmer’s markets are in the city centre, close
lot of restaurants in the surrounding the urban agriculture could produce for.

to the Merwevierhaven area.
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Source: De Graaf, P, RUIMTE voor STADSLANDBOUW in ROTTERDAM, 2011.
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The urban farming initiative ‘Uit Je Eigen Stad’ is
situated on the Marconistrip, in the north of the
Merwevierhaven area.

The initiative at the Marconistrip is very import-
ant for the city of Rotterdam because of;

- The use of vacant land and buildings,

- Creating places for learning and working,

- A visible fresh food production,

- Accessible greenery;,

- The closing of production cycles,

- The use of residual waste.

September 2014
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Most groundwater contamination in the Merwevierhaven area is fo-
cused on one spot. There is no information available about the EON
site, but we can assume that the groundwater in that area is rather
contaminated.

The soil contamination in the Merwevierhaven area is more spread
out than the groundwater contamination, because of the industrial
character of the area. The biggest contamination is on the same spot
as the groundwater contamination.

September 2014
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Infiltration
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The infiltration in the Merwehaven is more than 1mm a day. The rest
of the Merwevierhaven area has just a little bit infiltration a day.

~

In the ground there is a chaotic system of cables and pipes. Most
cables and pipes run under the streets. The same story here is that we
do not know what there is to be found in the subsurface of the EON
company area.

September 2014
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Gas and heating
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Gas and heating pipes are not to be found in the whole project area.
There are just a few that extend into the harbour arms.

25

7

The sewage and water pipes are better structured through the area.
There is just one harbour arm that is not connected to the network.

September 2014
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The old foundation piles that are found in the Merwevierhaven area
are mainly from concrete or another material, but no wooden once.
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Close to the city center of Rotterdam
Quays

Typical harbour shape

Image (stoer, vrij, ruig, ruw)
Accessability

Rich history

Contaminated soil
Northern barrier
Outerdike area

Weak relation with surrounding

Vacant buildings
Outdated infrastructure
Unaccesable character

OPPORTUNITY

Position on the Maas

Rich history and possible archeology
Geothermal energy producer
Showcase from industrial to residential
-Utility duct-

-Underground parking-

——
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Flooding Maas

Old bombs

Soil subsidence

Phasing/ current industry
Amount of stakeholders
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Goal

Transform the MerweVierhaven in a coherent and
vital part of the city of Rotterdam, where the cohe-
sion between top- and subsoil is visible and tangible.

Natural Remediation Location specific

Bottom-up | History Urban’
Characteristic  yy,1i¢tic  Wetlands
Phasing Gradual transformation
Urban Agriculture Interaction

Identity Waterstorage
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The role of the subsurface in the plan-
ning and design processes

O Provisioning services
0O Regulating services
O Cultural services

O Supporting services

- Awareness of the opportunities that the subsurface of-
fers and a shift to sustainable use of the soil and water
ecosystem services.

Cultural history

Fresh water

Fish

Genetic T
sources - p—
0 I.'l I

- The soil- water system offers a variety of possibilities
to contribute to solutions for global and regional soci-
etal challenges by means of an effective and sustainable
use of soil services.

Carbon
sequestratior

- The concept of ecosystem services connects actions and
measures regarding soil management by the different
stakeholder over the scales.

Pest elimination

- The use of land and subsoil should be tailored to meet
i sl s i S - the integral humans needs related to water, food, shelter,
Current Opinion in Environmental Sustainabili labour, health, energy and recreation.

Transition in soil policy and associated knowledge development. L. Maring et all., 2012
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The role of stakeholders in the plan-
ning and design process

decision

consult] & infor

stakeholders

makers co-oplerate

]/

contractors, experts
executives

Frans van der Ven lecture Urban Watermanagement
24 April 2014

‘Stakeholders are part of the planning process on multi-
ple levels.

Aqua Terra Urban Design

Layers of the subsurface

/ Ground level \

Shallow subsurface

Workshop Gemeente Rotterdam
8 May 2014

September 2014

‘Look at the subsurface not as one layer, but as a sys-
tem of different layers with different possibilities.

P. 28
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Version 1

Version 2
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Version 5

+
Archeology

arbour structure
ontamination
Cables and pipgs

uments
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Version 6
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A
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Best version

After testing 6 versions on the 5 most
relevant topics for the Merwevierhav-
en area found in the analysis, namely
it Y KT TELINY l.archeology, 2. monuments, 3. har-
bour structure, 4. contamination and
5. cables and pipes, version 6 came out
as the most suitable urban form. This
urban form takes all the topics into
account. There is space to bring back
to structure of the old dike. The mon-
ument can all remain in this urban
form and the so characteristic harbour
structure of Rotterdam will stay intact.
The contaminated soil and groundwa-
ter will need to be remediated and the
cables and pipes will probably need to
be moved partially. So this is where the
main focus of the design should be on.

Aqua Terra Urban Design September 2014  P.33
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Ideal phasing remediation costs

e e o [ U T Tk o\
y 2N

After analysing the area and the search to different urban forms, I took a look at the analyses and
the consequences of the possible phasing for the redevelopment of the Merwevierhaven area. There
are different things that will have an influence on the phasing, and they vary slightly from the ideal
phasing sequence. I looked at the ideal phasing of 1. remediation, 2. remediation costs and 3. the
leaseholds. These I conbined into the ideal phasing taking into account all three individual ideal
phasings, as can be seen on the next page.

B
- 2
- 3

4

Ideal phasing leasehold
- f“““—‘———-j e “V 7 V V
o —— > W62

)/ ) e —— .

1
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Ideal phasing

When we combine the conclusions of
the ideal phasing for the leasehold, the
remediation and the remediation costs
a total ideal phasing occurs as is shown
on the left side of this page. This phas-
ing was the starting point for the final
design.

0 05km N
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Final design
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Excavation

The biggest change for the area will be
the excavation and heightening of cer-
tain parts of the Merwevierhaven area.
The western part will be developed in
more small harbour arms instead of
two big once. The harbour arms will be
cut off from the rest and serve as is-
lands. In the middle the old dike struc-
ture will be brought back to the area
and serve as the connector with the
DakPark. The east of the area will have
some excavation as well. The docks will
be detached from the land.

Streets in the whole area will be 1 me-
ter higher than the terrain of the build-
ing blocks to make room for parking

garages and the cables and pipes.

Excavated: 206350 m3
Heightened: 237600 m3

Excavate

B Newland
] Heighten 1 m

e 05km N
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Remediation

Most contamination is situated in the
middle area. Therefore the eastern part
does not need any remediation, by
redesigning this area with more green-
ery, the soil and groundwater will be
cleaned automatically. In the western
part the same will be done, but then
with more concentration. The dirty
soil that will be excavated will be used
in the structuring of the dike. This soil
will be wrapped so it cannot contam-
inate any other soil. The artificial wet-
land is a different sort of natural reme-
diation. The areas addressed for urban
agriculture will be cleaned by the use
of enhanced natural attenuation aero-
bic. The potential of naturally present
bacteria to degrade the contamination
in an oxic environment is stimulated by
optimizing the conditions for biologi-
cal degradation. The site disturbance is
low and it will take up to a few years.

No remediation

_Natural attenuation
_Artiﬁcial wetland
_Natural remediation

I
Source: http://www.soilection.eu/ 0 0,5 km N
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Functions

The Merwevierhaven area is divided in
different sub areas. From east to west:
1. Residential; this part will be trans-
formed into a residential area orientat-
ed on the waterfront.

2. Living with water; this will be a
quite but dense neighbourhood where
people will live with the water and can
participate in the construction of their
own housing.

3. Urban agriculture; expanding the
already existing initiatives to provide
for the city of Rotterdam and create a
haven of nature in the busy city.

4. Public wetland park; a sustainable
and natural way of cleaning the soil
with possibilities for temporary use,
making people aware of the issues and
creating a nice and welcoming park for
the whole area.

5. Creative industries; already existing
buildings will be renovated into stu-
dios for creative industries

6. Mixed use; keeping the industrial
character of the area. Businesses and
residential housing along side each
other.

0 0,5km N
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Infrastructure

The road structure in the Merwevier-
haven area changed along with the ur-

ban form. The main roads in the north
- of the area will stay the main connec-
- tors, but where in the east the roads are
directly connected for a good accessi-
bility for the businesses, the islands in
the western part will not be connected
to the main road so easily. Here the
habitants and visitors. The middle area
is connected with the western and the
( mainly by local traffic, bikers or pedes-
trians enjoying the landscape. The dike
will connect the area with the Dakpark
’ so the area will be very well accessible
’ top end of the middle part of the har-
' bour a connection will be made with
P N

the water taxi to take people across the
river Maas.

’ roads on the islands will be only for in-
A eastern part, but from that on, it will
‘ for pedestrians and cyclists. From the

0 0,5km N
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Cables and pipes

During the analysis I discovered that
the cables and pipes structure in the
Merwevierhaven area is a mess. First of
all we are not sure about the position
of the cables and pipes. Second, some
cables are old and not even connected
to a system anymore and others sud-
denly stop. This means that the cables
and pipes structure had to be replaced
almost completely.

Every island will have a main utility
duct walking through. Where needed
this duct will split off into a smaller
duct. The middle area will not need a
big structure of cables and pipes, so by
focusing them on the dike, the ground
will be open for other developments,
but still have the possibility to connect
to the duct when needed.

0 05km N
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Utility Duct

To clear out the mess in the soil and not getting the
problem again, the cables and pipes will all be collected
in an utility duct. These ducts are very easy to access for
maintenance. To keep the site open for transformation,
the utility ducts will be placed under the permeable
roads, with once in a while an access point. The con-
nection to the utility duct has to be made by the future
inhabitants of the area or project developers. This way;,

every building or block will have the choice how to con-

nect to the utility duct and gains freedom in designing.

Inmer diameter: 5.7 meters
Outer diameter: 6,2 meters

Aqua Terra Urban Design
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Building

Sewer pipes
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Gas pipes

Drainage pipes
Electricity cables
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Monuments

At the location of the old dike the
surface level will be heightened and
the dike will be brought back into the
landscape. The quays are an important
feature of the harbour and will remain
in the new structure. This makes a
difference between the old quays and
the new quays what will show the rich
development history of the Merwev-
ierhaven area. All the monuments and
also the buildings that will probably
be listed as a monument will remain
and where needed restored. A part of
the old train tracks will remain in the
middle area. This due to the fact that
the soil will be left as it is, and this way
people will be remembered to the in-
dustrial history of the area.

Old Train Tracks

Monumental Buildings

Old Dike

Quays

H5 km N
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/

Sustainability

The redevelopment of the Merwevier-
haven area will be very sustainable. All
the new housing will be connected to
thermal storage and have green roofs.
A geothermal plant will be installed

as well as a water storage tank. In the
eastern part the water will be cleaned
before given back to the river.

Thermal Storage

Water Storage

Green Roofs

Geothermal Energy

Artificial Wetlands

Fish Farming

¥ 9§ @ Ep

>
)

Urban Farming

L=
7
bﬁs\‘t

Water Cleansing System

@ | |

0 05km N
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Phasing

Excavate

Prepare ground UA
Excavate

Dig ditches

Quick remediation
Regeneration north
Prepare ground UA
Remediation
Develop islands
Make dike

Wrap soil dike
Infrastructure
Hei%hten road
Cables and pipes
North part

SGE

Start UA
Waterstorage
Demolish

Helofyte

Build

Garages new buildings
Regeneration
Public space
Redevelopment monuments
Make wetlands
Develop dike
Infrastructure
Cables and Ipipes
Geothermal plant
Start UA
Infrastructure
Heighten road
Cables and pipes
SGE

Develop point
Public space
Walking route wetlands
Recidents in wetlands
Garages

Start building
Harbour

People living

_ Western area
] Middle area
I |

2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

Eastern area
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2. Redevelopment creative industry. Reno-
vation monuments west. Helofyt lakes.

3. Prepare ground urban agriculture. 4. Renovation monuments middle. Demol-
Roads and cables east and west. ish EON site. Buildings and garages east
and west.
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MerweVierhaven L

5. Road and cables east. Waterstorage. Geo-
thermal plant. Prepare ground wetlands.

7.Wetlands. Harbour head.

Aqua Terra Urban Design

6. Building en garages east. Ditches ur-
ban agriculture. Roads and cables middle.
Dike. Buidlings urban agriculture.

8. Roads and buildings wetlands.
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De Ceuvel, Amsterdam

habitat.com/
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Dike o

The large dike (4 meters high) is the
main connector of the Merwevier-
haven area with it’s surroundings. It is

© connected to the Dakpark and walk
/}& through the area with a good view over
4 the wetlands and agricultural lands.
AN \ The dike will bring the visitors to the
W\ ~ head of the area where the area is con-
‘ nected with the rest of Rotterdam via a
/ water taxi.
Y

ECOLOGICAL
LANDSCAPES

MEADOWS AND
FORESTS THAT PROVIDE
HABITAT AND OTHER
ENVIRONMENTAL
BENEFITS

NATURE PARKS

INDUSTRIAL NATURE
PARKS

RAPFID REFORESTATION
SUCCESSIONAL ROAD
ROADS TO RIVERS
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Urban Agriculture

Aqua Terra Urban Design

Both sides of the dike will work together. For example, the sludge of the wet-
lands can be used for farming. The local treatment makes people more aware. it
renders palpable to them that their effluents do matter (cradle to cradle). This
area will be very important for the whole city. Locals can contribute in produc-
ing a big variation of products.

WORKING#+
PRODUCTIVE
LANDSCAPES

AE G,
PURIFICATION & EVAPDRISATION
{ = COOLING )
PURIFICATION &
EDUCATION iy
I
SCWING / GROWING

RECREATION
8 THERAE

PLANTING

OIL

REMECHATION
MOTION
PREPARIN

‘/_-""" COMPOSTING /
DIGESTING

WATER K/
TREATMENT
CLEAN CONTEMPLATION
TOILET VISIT
'«\_\-_

\\“—’/‘ COOKING / EATING

i 'P:{ODUCFS
TASTY &
HEALTHY
FOOD
Source: De Graaf, P, RUIMTE voor ANDBOUW in ROTTERDAM, 2011.
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Artificial Wetlands

TRANSITIONAL
LANDSCAPES

TEMPORARY LANDSCAPES
THAT CLEAN SOIL AND
EMABLE NEW FORMS

QF SOCIAL LIFE AND
CREATIVE DISPLAYS

EVENT LANDSCAPES

REMEDIATION FIELDS OR
FORESTS

ART-SCAFES

URBAN MEADOWS The main aim of this wetland will be making remediation visible and in this way be a tem-
porary and changing landscape. Wetland areas provide vital centers for breeding, nutrient
cycling, and water absorption and purification (cradle to cradle). Thereby bogs are better
at soaking carbon dioxide than fully grown forrests (rijnenburg Utrecht). Storm water and
waste water are channeled through a series of connected wetlands that clean them, in pro-
cess lightning the load on the river (cradle to cradle). In the forbidden garden’ small routes
will be made to small, sustainable and temporary houses providing spaces for business,
information centres and community projects.
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