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Westergouwe as example
of living in a wetland in the
western Netherlands
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STAATSBOSBEHEER CARBON STORAGE VISION

“Over the next 10 years, we will
rehydrate 5,000 hectares of peatlands,
as a contribution to the Climate
Agreements. We will realise half of this
In the next 5 years.
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STAATSBOSBEHEER
PROPERTY LOCATION MAP
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PEATLANDS
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PEATLANDS
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WHY SHOULD WE
REWET PEATSOIL?
ecosystem services
from a (re)Carbon city
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WHY SHOULD WE
REWET PEATSOIL?
ecosystem services
from a (re)Carbon city
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WHY SHOULD WE
REWET PEATSOIL?
ecosystem services
from a (re)Carbon city

A

g /i B'iodiversi't'yrl §__.___r47
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WHY SHOULD WE
REWET PEATSOIL?
ecosystem services
from a (re)Carbon city
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WHY SHOULD WE
REWET PEATSOIL?
ecosystem services
from a (re)Carbon city

- Water buffer -
. Clean Wa’ﬁ’-r o
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Figure 3.5 ecosystem services from a (re)Carbon city



RESEARCH AIM

Thisdesign exploresawayto buildanature-inclusive living environment
on top of peat soll, trying to preserve the carbon in the soil and store
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RESEARCH APPROACH
AND PRESENTATION STRUCTURE
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THE LOCATION
WESTERGOUWE
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Legend

Bl vater
I buildings

roads

] project area
77/ densification area

Westergouwe

I city boundary



THE LOCATION
WESTERGOUWE

. Green
v blue zone

4
A *
@
00U liaq figures 1.3.2 satellite image location from “google maps.nl”

7 “', . (https://www.google.nl/maps/@52.0024003,4.6792561,2872m/
“A data=!3m1!1e3!5m1!1e4)
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HOW WE SHOULD NOTDOIT

SCHIE TV: De verzakte wijk de Akkers wordt grondig aangepakt en kan er straks
weer 20 jaar tegenaan

@ Donderdag 2 september 2021
¢ Schledam

Vorige week zijn de werkzaamheden in de wijk De Akkers in Schiedam-Moord van start gegaan. Het gebied is verzakt en
moet worden opgehoogd.
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CATCHING CO, WITH REWETTED PEAT SOIL

Project Omhoog met het Veen

aets & 3 cm in 3,5 years!
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Alive peatmoss layer

New peatmoss layer

Old peat layer

—_ decomposition
sludge

reed peat

T

peat

figure 3.3.31 the succession of peat by author. based on Afb. 7.21 Successie:
het ontstaan van hoogveen by “stedentipsvoortrips.nl” (https://www.
stedentipsvoortrips.nl/flora/relaties-vier-successiebb.htm)
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THE DANGERS OF THE ZUIDPLASPOLDER \//
Polluting functions 52

Legend

I buildings

I roads

Bl water

[ bussinessparks
[ harbour

[ greenhouses

[0 waste management
[ arable farming

[ grasslands
orchard

tree farm

=
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(DE)POLDERING
Using rainwater

Height differences Water collection New watersystem

ceeeed

@ Legend

Il water deeper than 1m
B water02m

water after rainfall
[ dyke

existing roads
I pumping station
N sluis

waterflow
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(DE)POLDERING
New watersystem

@ WATER RESERVOIR

water:

highly fluctuating
0to16m

@ CONSTANTLY WET

water:
constantly wet
0to0,2m

14
[ <
(3) PERIODICALLY WET % | B
water: ! \ 1
periodically wet when rain i \ 1
-0,2t00,2m E‘i 1
Sad
$ 1
Legend (4) HuMID §
Il \water deeper than1m water: i'!:‘
humid &Y
B water 02 m 031805
water after rainfall
dyke
existing roads
AR (5.) POCKET
[ pumping station
B Sis water
dry
waterflow
500 m
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A PALETTE OF BIOTOPES @/.

Voy O

New zones with their biotopes =~ °

Biotope:

"the environment associated with a
particular ecological community”

- Oxford Languages

P 25
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@ LIVING RESERVOIR

water:
highly fluctuating (+-1,6m)

biotopes:
-reedland
-willow forest

@ PEAT NATURE PARK

water:

constantly wet; 0 m to +0,20 m

biotopes:

-mesotrophic marchland
-quacking bog

@ RAIN GARDEN

water:
-020mto0Om

biotopes:

- humid reed peat meadow
- alder forest

PEAT POLDER NATURE

water:
-030m

biotopes:

- peat meadow
- peat roughs

- ash alder forest

(5) GARDENS

water:
dry

biotopes:
- garden biotope

WADIPARK

water:

periodically wet when it has
rained
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CREATING THE GREEN METROPOLIS
New green structure vision Gouda
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LEGEND

(-

Water

Grassland

Forest

Project location

Main Water Structure

Greenify

New Green Connections
Hotspots: places to visit
recreational walking/cycling route
Landmark

Bridge needed

Planned ecological structure Gouda
NNN Structure

Green area

poor livable area

Staatsforestry property




CREATING THE GREEN METROPOLIS
Cycling time from green blue zone

Legend
[ 5min

10 min
20 min

[ NNN areas
Bl water

roads
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CATCHING CO2 INTO THE BUILT ENVIRONMENT
Peat-based carbon-storing building materials

R L. S I

kg CO2 per kg of material
* Emissions
1

Uptake
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Laminated Hempcrete Dimensioned Biobased Biobased
bamboo Canabis sativa lumber insulation insulation
Bambuspideae ~willow -reed - cattail Phragmites autralis
Salix Alba Phragmites autralis Typha latifolia

Dimensioned Biobased Biobased Dimensioned
lumber insulation insulation lumber
-black elder -flax -rye - alder

Sambucus nigra Linium Usitatissimum Secale cereale Sambucus nigra

figure 3.3.21 Peat-based carbon-storing building materials. by author based on farm of the Future by R. Kobben, 2021, (https://
repositorytudelft.nl/islandora/object/uuid%3A20f019f6-0a50-4d44-8dc1-3c83b8743fad?collection=education) and on Pomponi,
F., Hart, J,, Arehart, J. H,, D’Amico, B., 2020 (https://cdrlaw.org/wp-content/uploads/2020/09/P11S2590332220303626.pdf)



WET HOUSING

Floating homes Amphibious Houses Pole houses

: ] : | 1 ‘ Figure 3.4.2 Amphibious houses. from “Amfibisch wonen: naar een volwassen woeonvorm?" by,Wernd]
Figure 3,41 Floating Homes by PublicBemain Atchitecten from* fermacellnltby Hielke Husslage, 2008 (https://woordsmitinl/wp-content/uploads/2013/12/pdf2008_SW03-Amfibisch-won
Grootendorst, 2021 (https://wwwiférmacell.nl/nl/referenties/havenlofts-nassauhaven-in-rotterdam) pdf)

introducing - framing - analyzing and designing - strategizing - transferring
P29



MOVING THROUGH A WETLAND
New infrastructure

Raised wooden pathways Fly ash

Historical road
to Moordrecht

7y Figure 6.4.2 Flysash from ”common,wiki:m&ia‘org” By.EgBelayali, 2
abay (https;'{/pixabay.corn/lwl/ line 2019, BOwn work (Attp8H/commonsiwikimedid.org/w/index.
is-1839000/) php2eurid=79896350). CC BYaSA 4.0 not'modified

Starting point
for recreationa

walking routes
L
LEGEND

e —
Car accesable roads
Houses
Harbour

- Parking

~  Main raised bicycle roads

— Pedestrian/ bicycle paths

» Raised car accesable road
Regional sailing routes

Local sailing routes

.= Busroutes

- Carroutes
Regional walking routes
« =" Regional cycling routes

Figure 6.4.3 Waterways. By P.vam der Sluijs, 6 May 2016 (https. : @© Busstop
wikimedia.org/w/index.php?curid=48601400) CC BY-SA 305: =

Figure 6.4.4 Floating
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VEENSTAD

LEGEND

- Water deeper than1m
- Water 0,3m

- Water after rain

Dyke

Car accesable roads

Houses

Buildings old design, not build yet
offices and shops

School building

Recreational center

Horeca

Parking

Main raised bicycle roads

Pedestrian/ bicycle paths
raised car accesable road

Playnature

Green outside of project area

B EARRY J 10 ] N

Project Area
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@ LIVING RESERVOIR

ZONE 1 LIVING RESERVOIR

Flexible
Willow forest Ponton Floating pathways Floating planters PE pipelines Willow mat Clay dike

2l PIE PL PL
Green wall Floating Build with Gradients

- ‘ green every-  houses carbon ’. "

thing * |

-

maximum water dept

MMM water dept

2,8m 3m 08m 5m

ZILUMION
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ZONE 1: REEDLANDS AND WILLOW FORESTS REEDLAND

Epilobium =Symphitum X
7. ypargiflosum fei 7
L i

A

Coenagrion
pulchellum

K
WILLOW FOREST
R D, Primu:a

Anemone

nemorosa
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ZONE 2 PEAT NATURE

@ PEAT NATURE PARK

Quacking Birch alder  Mesotrophic Raised wooden Fly ash
bog m orest marchland pathways Clean energy base

PL PL
Build with  Stilt houses
carbon

recreational function

ZLUMION
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ZONE 2: MARCHLANDS, QUACKING BOGS AND MARCHFORESTS

MESOTROPHIC
MARCHLAND

&

QUACKING BOG

&

2LUMION

BIRCH ALDER MARCH
FOREST
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ZONE 3 RAINGARDEN (3) RAIN GARDEN

Raised Mesotrophic Ponton and Play nature  Peat Fly ash Raised private
wooden marchland fixation meadow base balkony

PL PL s i
Ao Baikiio 6ol Build with  Stilt houses
houses the scales carbon

I atleast 1 m
maximum waterlevel

minimum waterlevel

25m 1.2m 3,5m

ZILUMION
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ZONE 3: REED MEADOWS, HUMID PEAT MEADOWS AND ALDER FORESTS
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HUMID PEAT REED MEADOW

Phengaris

Stethophyma
nausithou

grossum,

Onithogalu 3 Cr%;‘s I/
urilBe); \ tommudsiianus
A N / ,\s“,t 24

) v 744 8

Leucanthemum ‘

vulgare

Anthoxanthum
nitens:

Myotis
daubentoni



ZONE 4 PEAT POLDER NATURE N - /

NATURE

4

—

Nature
o Ash alder forest along friendly Peat Raised wooden Few
; - . - the back of the houses borders  roughs pathways grazers
PL ol L, PL P
Build with re)carbon Green roof, wall, Stilt houses - &
carbon . city vegetation everything i — e . “

I LUMION

introducing - framing - analyzing and designing - strategizing - transferring
P. 38



ZONE 4: PEAT MEADOWS, PEAT ROUGHS AND ASH ALDER FORESTS

PEAT MEADOW

&

PEAT ROUGHS

ASH ALDER FOREST
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DESIGN =
THROUGH ~=2

realization 10 years

s
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DESIGN
THROUGH~
TIME

5 years 15 years

Q Y,

introducing - framing - analyzing and designing - strategizing - transferring
P 41



THROUGH

DESIGN
TIME

10 years
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PHASING AND STAKEHOLDERS

PHASE 1

NOW 5 YEARS

BES comeente T L semeente - foxet -
R D s & i SR
Design further on neighbourhood B

|
Prepare building

%mﬁwm @ Zu?&-;‘l'as

Buy out Bouwmeester Reining Horses

Buy out Monumental farm

Make agreements with farmer in the
east and municipality of Moordrecht
for building of historic cycling road.

I SRS e T zuidplas e

KB o Dﬁc sunounding | gjijd dyke structure and dry pockets

inhabitants

Adjust fase 3 Wester-
gouwe design digg main canal

install reservoir
Future investors

Building of old design traditional
neighbourhood (fase 3 Westergouwe)
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PHASING AND STAKEHOLDERS

PHASE 2

R

e % Future investors
Il3nd

Build floating houses

10 YEARS

Build floating roads
% Zu?‘&‘;‘lcas
Build historic road

M ooveen gt TR 2 KB

promote and strengthen recreational

/E,- Eoutes through and to area

Connect bus routes t:

the area Tla 2
E‘é % Future investors

] Build center functions and recreatio-
nal functions; offices, restaurants,
shops, school etc

%

Connect biota routes to Westergouwe
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PHASING AND STAKEHOLDERS

Design further on neighbourhood
|

Prepare building Build floating roads

KA oo [ zuidlas
Buy out Bouwmeester Reining Horses

[R=T

Buy out Monumental farm

Make agreemghts yvith farmer in the the area
east and municipality of Moordrecht
for building of historic cycling road. |

f gemeente T Zu‘l&[‘;‘las =

I KB *"goude

Build dyke structure and dry pockets

K5

Adjust fase 3 Wester-

gouwe design digg main canal

install reservoir

Building of old design traditional
neighbourhood (fase 3 Westergouwe)
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Connect bus routes t

Build houses zone 31and 4

Zu‘iaﬁ‘l‘as

Build historic road

incie zg‘gs‘ gemeente
Holland AHBA gouda

SXHTY

Let the rain water in the area rise

promote and strengthen recreational
routes through and to area

0
(8 &
Build center functions and recreatio-
nal functions; offices, restaurants,

shops, school etc

Connect biota routes to Westergouwe

PHASE 1 PHASE 2 PHASE 3 PHASE 4
o o 10 YEARS 15 YEARS
R 0 2diiplas O ﬁ{?ﬁ o . . |
Build floating houses % Future investors
Build houses zone 3.2

@V
Let the ground water in the area



PHASING AND STAKEHOLDERS

PHASE 3

PHASE 4

PHASE 1 PHASE 2
NOW 5 YEARS
KL oo 1 2uidpias & (] RaR s,y P Fure s

Design further on neighbourhood Build floating houses

Prepare building Build floating roads

REEF gemeens (| o
SHBR “"soua [T Zuidplas

Buy out Bouwmeester Reining Horses

1R=T
, _ Connect bus routes t
Make agreements with farmer in the the area
east and municipality of Moordrecht
for building of historic cycling road. |
| ng}': ge"::.,":: ::J Zu‘i'd”b‘ias =
Build dyke structure and dry pockets

ML e (U0
%

Buy out Monumental farm

Adjust fase 3 Wester-

gouwe design digg main canal

install reservoir

Building of old design traditional
neighbourhood (fase 3 Westergouwe)
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10 YEARS

F: Zu‘i&ﬁ‘[as
Build historic road

.+ provincie 55" gemeente

24":‘;;7{15';\, 2uid-Holland AHHA” gouta

promote and strengthen recreational
routes through and to area

U *

Build center functions and recreatio-
nal functions; offices, restaurants,
shops, school etc

(o]

Connect biota routes to Westergouwe

|

’} :

Build houses zone 3.1 and 4

(
Let the rain water in the area rise

15 YEARS

Future investors
Build houses zone 3.2

- .

Let the ground water in the area




POSITIONING
Old and new masterplan

HET BEGINT IN

WESTERGOUWE VEENSTAD

2\ 3,462 to 4,000 2\ 2,250 to 3,000
A A

6 45 ha 16 122 ha
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POSITIONING
qguantifying Veenstad

pumping costs of 3
billion per year by
waterboards are

610 homes are  1-220.085 m? of new

created nature is created for
v +22 offices all biota

+ 1school

+ 9 recreational

functions

emissions of electricity use
2000 cars in 133-3€ vout 1.200
the next 4 per year
centuries ouseholds in

Zuidplaspolder.

about 7000 per

ear
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P 48



FOR URBAN DESIGNERS, PLANNERS AND LANDSCAPE ARCHITECTS

process
STEP 1 LANDSCAPE FIRST
ELEMENT 1: ELEMENT 2
Understanding of the un- Raise groundwater levels
derlaying landscape

>

STEP 2 SYNERGETIC DEVELOPMENT OF SITE

SPECIFIC AMBITIONS
ELEMENT 7 ELEMENT 8
Look at stakeholders Combine carbon objective
with site specific goals
000

W

7 \
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ELEMENT 3 ELEMENT 4

ELEMENT 5 ELEMENT 6
take rainwater into account Create closed watersystem Create waterbuffer, pockets, Think of desired biotopes
to ensure water quality and helofytenfilter & maintainance

P e

A

B

g 00
79 Q\
STEP 3 WET HOUSING STEP 4 INFRASTRUCTURE AND NEW PUBLIC LIFE
ELEMENT 9 ELEMENT 10 ELEMENT 11 ELEMENT 12
Look at negative space  place housing types + Create desired New wet publics space
for new wet housing functions infrastr“cture

§ =
am 1=

=gl & [

‘4

= |l
=[£




FOR URBAN DESIGNERS, PLANNERS AND LANDSCAPE ARCHITECTS

Pattern language

HEALTHY SOIL , HEALTHY ECOSYSTEM
Hypothesis

Theoretical
Back-up

Practical
implication

introducing - framing - analyzing and designing - strategizing - transferring
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A healthy soil means less carbon dioxide
in the air.

Carbon dioxide is used by plants that filter CO,
out of the air, which transfer this to the roots.
These roots contain bacteria that use/store
the carbon. In this way, soil has a unique ability
to store carbon dioxide in the ground. Storing
carbon dioxide in the soil means less global
warming.

To create healthy soil, we should take care of
the microbes in the soil. For example, farmers
should avoid tillage/plowing, avoid the use
of toxic chemicals, and the use of artificial
fertilizer. Also, open bare land should be
changed into overgrown land to keep/store
CO,.




FOR OTHER SITES; LETS GO NATIONAL! Carbon reservoir in the

soil of the Netherlands

urgency 1: carbon reservoir

LEGEND

- Water

—— Province border

- Inland water
< 50ton C/ha

H 50-75 ton C/ha
75-100 ton C/ha
100 - 125 ton C/ha
125 - 150 ton C/ha
150 - 175 ton C/ha
> 175 ton C/ha

I:l Staatsbosbeheer property 0 25 50 km
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FOR OTHER SITES; LETS GO NATIONAL!
urgency 2: the ending polder system
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Legend

. highest land

I lowest land

[ Staatsbosbeheer
properties

Il ater

Height map of the
Netherlands




FOR OTHER SITES; LETS GO NATIONAL!
urgency 3: the housing need

Examples of municipalities that

meet all three urgencies:

De ronde Venen
Nieuwkoop
Woerden

Ouder Amstel
Amsterdam
Wijdemeren
Eemnes
Bunschoten
Bodegraven Reeuwwijk
Alphen aan den Rijn
Oudewater
Krimpenerwaard
Rotterdam

Zoeterwoude

Capelle aan den Ijssel
Kaag en Braasem
VVoorschoten

Gooise meren
Landsmeer
Watermeer

Oostzaan

Zaanstad

Wassenaar

Uitgeest

Alkmaar A
Midden Delfland
Pijnacker

Nootdorp

lowest pressure

I Staatsbosbeheer
properties

Hl vater
[ ] province boundaries

introducing - framing - analyzing and designing - strategizing - transferring
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Housing pressure of the
Netherlands

25

50 km



FOR OTHER SITES; LETS GO NATIONAL!
relevant Staatsbosbeheer properties

LEGEND

introducing - framing - analyzing and designing - strategizing - transferring

Water

Province border

Inland water

1. Carbon preservation urgency
2. Low land urgency

3. Housing pressure urgency

SBB property within or near urgency areas
l.and 2.

25

50 kr
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WHY SHOULD WE
DO THIS?
Carbon reservoirs on
Earths

earth e
crust

Atmosphere (100.000.000 Gt)
(800 Gt)

Solls

Surface (2300Gi)

ocean
(1000 Gt)

Deep
Ocea N biomass

Plant

(550 Gt)
(37.000 Gt)

figure 3.2.2 Earth's carbon reservoirs (in gigatons) from “cropwatch.unl.edu” by author based on illustration Earth's carbon
reservoirs (in gigatons),2021, (https://cropwatch.unl.edu/2019/cover-crops-and-carbon-sequestration-benefits-producer-and-
planet)
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THE BIOTOPES OF
WESTERGOUWE

Old agricultural @
grassland Buildings

Wetland

Gardens

¥ Peat
reedland

Old agricultural
grassland
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SCENARIO DESIGN HOUSING TYPES

LEGEND
- Water
- Rain water

Green

Roads
I suildings
/ Wooden pathways
- Parking

Figure 6.2.4 systemic



LOCATION

Westergouwe, Gouda

LEGEND
E Chosen location

E Planned expansion/densification
D Staatsbosbeheer properties
- Water

- Peat

Clay

- Petgaten

P. 59



WATER DESIGN

, , , Create deeper connected water- Create waterbuffer and pockets,
Raise groundwater levels Take rainwater into account system to ensure water quality helofytenfilter and rainwater of
traditional neighbourhood

P. 60



(DE)POLDERING

A A bungalowpark

rihgvaart
g

P
T bl

After

(1) WATER RESERVOIR (3)) PERIODICALLY WET HUMID (2) consTanTLY WET (3) PERIODICALLY WET bunge

ringvaart

; road
reservolr Hdat

Figure 6.3.2 Watersystem section now and after realisation
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DESIGN THROUGH TIME

realization

ASH ALDER FOREST

PEAT ROUGHS
PEAT MEADOW

ALDER FOREST
HUMID REED PEAT MEADOW

BIRCH ALDER FOREST
QUACKING BOG
MESOTROPHIC MARCHLAND

WILLOW FOREST
REEDLANDS

Figure 6.71 Design through time

- strategizing - transferring
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