Water sprung versatility
From machine to front door

Roer,
kruidje roer je niet, met je vele gedaanten,
we hebben je verwaarloosd,
maar ook gekoesterd.
Haat en liefde, het toont je gezicht.
Je kleinheid, je kalmte, je woestheid, je felheid, jouw gulzigheid
maar ook je gulheid….
Waarom ben je nooit bezongen?
Waarom ben je niet geëerd?
We komen je bekijken,
we gaan je volgen,
we gaan om je heen,
we komen je ruiken, besnuffelen,
we willen je willen kennen
- Lei Sijbers
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A landscape architect can have an idea or main goal for the assignment of a client, in
the case of my thesis a landscape machine, but he should always solve all fundamental
problems of the landscape, in relation to this assignment or not, at the same time,
like a doctor cures its patients. We do not always do this, because this is much more
work than meets the eye. Often only an idea is picked or, when going to university,
it is taught to pick a self-analyzed problem in the landscape. However this self-found
problem does not have to be the lung infection of the patient, but is also accepted to
be a burn on the hand of the dying patient. Understandable, because students have
to learn to analyze the landscape and find the problems themselves and not everyone
sees the essence as quick as the other. However, everybody would agree that all
projects that only relieve this patient of its burn are complete senseless. Sometimes
such projects are celebrated due to its on average successful baseline in solving a
problem and creating all kinds of other uses along it. This baseline absolutely gives
meaning to the design in exalting the users of the landscape by its multifunctionality, as
the comedian exalts the spirits of its spectators by making them laugh. I do not mean
this in an aesthetic manner, but in a functional one. The comedian is very important,
but a landscape architect should be all of these characters. He should be the doctor,
the practical comedian and the aesthetic genius. The general multipersonality of the
landscape architect is recognized and was taught to me, but the always tackling
of the essence, sometimes even aside the baseline of your design, is something that
often lacks and I think many people are even afraid off. Nevertheless, it should not be
circumvented. If this part did not exist in the discipline, landscape architecture would
lose all meaning to me and I would abruptly quit the study. Landscape architects are
broad thinkers that should give people a multifunctional, aesthetic, but above all a
safe and healthy landscape to live in. A landscape that is also satisfactorily to the
clients of our assignments and to the other users of the landscape. In this thesis I aim to
be of fundamental importance to the clients, and the surroundings of the project, by
doing research and using the knowledge I have gained over the years.
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Abstract
In this thesis a research-based estate is designed for Foundation Holtveld, through
the invention of a water-based landscape machine. By construction, the landscape
machine solves the fundamental problem of the landscape at the same time:
watershortage in summer and flooding in the winter.
The landscape machine uses rain- and grey water as inputs and produces a diversity in
waterconditions, which gives the estate its multifunctionality in relation to agriculture,
recreation and nature development.

Proposal
Introduction
Assignment
Operationalisation
Distinction Permaculture and LaMa
Research objectives
Research strategy
Conceptual framework

II

Research
The historic Dutch estate
The Dutch estate of the future
Pilot study Dutch estates
Conclusions for design
Watersystems in permaculture
Conclusions for design
Waterquality
Conclusions for design
The Roer valley

III

Design
Demands Foundation Holtveld
From research to estate-skeleton: The LaMa
Masterplan
From research to estate
Estate Holtveld - State of the art: The overview

IV
V
VI
VII

Discussion & Conclusion
Reflection
Acknowledgements
References

1
1
1
1
1
1
1
2
3
3
3
3
5
7
7
7
9
10
12
12
12
15
16
26
27
29
29
30

Water sprung versatility
Introduction
In history, the Roer has always been important to humans. Anno
2013, the Roer still is by the delivery of electricity in Roermond and
her, by tourists and residents, beloved banks, vistas and increasingly
flourishing nature. (Historie Roermond, 2008) In addition, is the Roer
the most fish species-rich river of the Netherlands. (Waterschap Roer
en Overmaas, 2013). However, the river can also be dangerous to
its nearby residents. According to De Keijzer & Van Boxel (2003) the
precipitation in the winter has increased 30 percent over the last
century. On the other hand the precipitation in the summer decreases
(De Wit et al., 2007). This is a situation that is not only experienced in
the Netherlands, but also in the United Kingdom (Alexander & Jones,
2001). The European Union and the Dutch government recognize this
form of climate change and the problems it can cause. According
to the European Water Framework Directive, changes in the river
area should contribute to weakening of the effects of floodings and
droughts. In addition, the Dutch government demands, that water
problems should not be transferred to the following stream areas, but
must be acted upon according to the three-point strategy retainstore-discharge (Gemeente Roermond, 2009).
The Roer is known for its sensitivity for the increasing winterprecipitation
(Effing, 2008; KNMI, 2009). The Roer Valley floods regularly (Waterschap
Roer en Overmaas & Wasserverband Eifel-Ruhr, 2010) and according
to these predictions the frequency of the flooding will rise. The
waterlevel of the Roer can rise a meter in twelve hours. (Belgers, 2010).
The mentioned decrease of precipitation in summer is also felt in the
vicinity of the Roer. The local prices of the vegetables increase due to
a precipitation-shortage in the summer. (Roerdaljournaal, 2011).

Assignment
The assignment of Foundation Holtveld is a social cohesive autarchic
estate according to the regulations of the Natuur schoon wet (NSW)
in the vicinity of the Roer near Roermond. The estate needs to be
organized according to the principles of permaculture and it has to
be achieved by means of a landscape machine.

Operationalisation
Estate
According to (Vroom, 2010) an estate is a forest complex (with or without
other grounds), with one or more houses of allure and a minimum of
afforestation of five to ten hectares. The park should, for 90 percent, be open
to the public. Thus an estate has to function as an area for private living,
nature development and leisure for the public.
Landscape machine (LaMa)
According to Roncken et al. (2011) a LaMa is defined as is presented
in figure 1. In essence, the LaMa has one input and can have many
different functional outputs.
Permaculture
According to Beerda (2007) permaculture is a design system
in which three ecological factors are very important: the
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sun, fresh water and the wind. According to Bill Mollison, one of the
founders of the concept, permaculture is: ’’the study of the design of
those sustainable or enduring systems that support human society, both
agricultural & intellectual, traditional & scientific, architectural, financial
& legal. It is the study of integrated systems, for the purpose of better
design & application of such systems.’’ (Permacultuur Nederland, 2013).
Overall the three concepts in the assignment share the characteristic of
multifunctionality regarding landscape development.

Distinction Permaculture and LaMa
Before research about design
principles for the prevention of
water shortage in summer and the
optimal use of flooding in the winter
Society
Permaculture
can start, we first have to understand
what the difference is between
the concepts permaculture and
landscape machines. Both concepts are multifunctional in the way that
they use the elements of the earth to produce more than one nature
friendly output in a renewable manner. However, the LaMa concept
takes the goal a step further in the way that it also produces human leisure
in name of recreation. Thus the landscape machine is a bigger concept,
that consists of permaculture plus the societal output recreation.
Landscape Machine

Research objectives
In a nutshell, the problem of the case are the floodings due to the
increase of precipitation in the winter and the watershortage due to the
decrease of precipitation in the summer. The objective of the design
for the client is a social cohesive autarchic estate according to the
regulations of the NSW and following the principles of permaculture.
In preliminary research different watertypes were found on site using PH
as an indicator. The Roer has a higher PH as rainwater does (7.5 against
5.65). Stationary rain water becomes alkaline (8-9) and for drinking water
a PH of 7 was found. This diversification in water may provide the input/
fuel to the LaMa to create the multifunctionality of the estate.
Therefore the aim of this thesis related to the problem is to decrease
water shortage in summer and flooding danger in winter.
The aim related to the research is to gain insight in which way water
can be used to create the multifunctional uses of the estate, in the case
of Foundation Holtveld, according to the concepts: estate, landscape
machine (and thus permaculture).
Main research question
In which way can water be used to create the multifunctional uses of
the estate, in the case of Foundation Holtveld?
Specific research questions
1. What is a Dutch estate?
2. What are relevant permaculture principles to create different areas
due to a difference in waterconditions?
3. What way can permaculture help to prevent watershortage in
summer and benefit from flooding in winter?
4. What is waterquality to agriculture, recreation and nature?

Figure 1 Functioning Landscape Machine (Roncken et al., 2011)

5. What are the characteristics of the landscape?
Specific research questions
1. What is a Dutch estate?
2. What are relevant permaculture principles to create different areas
due to a difference in waterconditions?
3. What way can permaculture help to prevent watershortage in
summer and benefit from flooding in winter?
4. What is waterquality to agriculture, recreation and nature?
5. What are the characteristics of the landscape?
Design questions
1. How can the LaMa and the estate be united?
2. How can the LaMa improve the qualities of the landscape?
3. How can the LaMa provide a framework for the estate?

Research strategy
The research strategy of this thesis is a qualitative case study,
that consists of the exploration of three main concepts, which
will be transformed into one research-based design. The carried
out research consist of a literature review, a pilot study and the
landscape approach.

Part I Proposal

Conceptual framework
Determine concepts

Estate

Landscape machine

Permaculture

Operationalisation
of concepts

What is a Dutch
estate?

What defines a
landscape machine?

What defines
permaculture

First narrowing of
scope research

Old - and new estates

Waterquality per
function

Watersystems in
permaculture

Second narrowing
of scope research

4 pilot studies
estates

Determine essential
elements/principles
of each concept

Which elements are
preferred. New NSW and client demands to
be met.

Which function can be
assigned where

Which elements are
essential to the
landscape machine ?

Integration in one
design

Autarchic estate
design Holtveld

Discussion on
research outcome

Research aims
achieved?
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Research
The estate is researched by a literature review about historical and
future Dutch estates. To fully understand the estate-concept and to
make a succesfull estate also a pilot study about future Dutch estates
was carried out. This gave important insights in which functions the
landscape machine should produce for the estate, which elements
an estate consists of and how can be dealt with accesibility since it is
as well public as private.
The landscape machine was researched by a literature review
about watersystems in permaculture to find the core principles of the
machine, together with other sustainable principles to combine it
with. It was further researched by a review about waterquality. In this
part, knowledge was gained about which function needs what kind
of waterconditions. Finally a landscape analysis was carried out upon
the landscape of the location by means of the landscape approach,
which gave insight about the characteristics of the landscape, that
need to be taken into account or can be used in the design.

The historic Dutch estate
In the Dutch history, the making of an estate was a cultural act.
Every historical estate had its own world with its considered spatial
composition and details, that refer to the life’s of its owners (Derckx
et al., 2010). A tradition of self-glorification, that was born in the
Renaissance (Rogers, 2001). The decoration and use of the landscape,
nature, and architecture were used to visualize status. Thus it was often
determined by shapes and the capital of the owners.
The Dutch estate has always presented a dual ideal. It has tried to
combine nature and art. In the sixteenth century three types of nature
were described with third nature as the designed landscape. In the
garden, nature and art process the hard material of first nature (wild
nature) as that of second nature (agricultural landscape). More
processed nature was placed closer to the house with the cultivated
and wilderness step for step further away from it. The locations for the
estates were based on their scenic qualities for living outdoors, outside
the dirty city, in the summer. This is why they often had autarchic
elements like a kitchen garden, fishponds, farmland and meadows.
They were preferably situated at characteristic transitions like roads,
rivers and sightlines.
The first Dutch estates were designed in the style of the Dutch Classicism
(1620-1680), which went over in the French Classicism. The Dutch
Classicism was mainly about proportion and symmetry. With regard
to water, the style is characteristic by its canals that enclosed the
gardens. In this manner it provided a method to divide gardens on the
estate (figure 2). A symmetrical axis from the middle of the house split
the geometrical garden in two, which was further divided in parterres
and flower beds. (Derckx et al., 2010)
The following era of the French Classicism was based upon the
philosophy of René Descartes (1596-1650). He viewed the natural world
as objectively measurable. Extension was the essence of space and
matter, which determine the nature of quantity, dimension and the
measurement of distance by the equation with each other. Le Notre
(1613-1700) transformed this philosophy into spatial principles
in gardens and Daniel Marot (1661-1752) was one of the
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architects, that brought this designer-translated philosophy to the
Republic. Zogger later used this principle of extension into the landscape
at the Royal Palace of Soestdijk (figure 3). In the era of the French Classicism
water played a very important decorative role to amuse powerful people
as Louis XIV. In addition to amusement, it also had an important impressfunction for foreign aristocrats/royals by showing them that the landowners
,with these water features (e.g. fountains), had that much power that
they could control nature (figure 4). The landscape style was invented in
England, born from the celebration of the loss of autocracy. An idea that
went in like cake in the Dutch Republic. The landscape style meant the
rejection of topiaries and geometric composition. Nature was blessed
and beautiful and should be free of those human restrictions. (Rogers,
2001) The first natural shapes were applied within the French geometric
structures, later even the straight lanes disappeared and prospects on
the rural landscape were included into the designs. During this era many
Classicistic gardens were turned into the landscape style in the Netherlands.
When we look more general at the historical Dutch estates over the years,
they were a combination of red and green with a main building and
a dispersed set of houses for personnel and storage of gardeners tools.
Farms were often also part of the estate. The green part consisted of an
ordered garden around the house and a park with water features. It
was alternated with farmland, meadows, fields and open natural areas.
House and environment have always formed one spatial and functional
whole on estates in the Netherlands. (Derckx et al., 2010).

Towards new estates
The old structures of the historical estates still decorate the landscape.
This is one of the reasons why the government has set a new policy a
decade ago. Another major reason for the promotion of estates was
that to create new nature. However, the classic estate for green private
domain has lost its support. It was difficult to survive as landowner till the
Natuur Schoon Wet in 1928, that helped to reduce the costs by reducing
taxes. New estates need to be opened to the public. (Derckx et al., 2010)

The Dutch estate of the future
According to Vroom (2010), a new estate is defined as a forest complex
of at least five ha (with or without other grounds), with one or more
houses of allure. The park should for 90 percent be open to the public. To
be a NSW estate at least 30 percent of forest or other nature is needed.
However, according to Derckx et al. (2010), new estates are not really
estates, but country seats. Country seats are more little in scale with an
intimate relationship between the house and the surrounding park. It
often is not of big economic worth, but does give the owner status and
provides possibilities for recreation. From the start, the country seat has
always been seen an opportunity to create an ideal landscape in which
economy, the outdoor life, the agricultural life, functionality and culture
were combined.

Functions
The new estate has to contribute to the societal goals of new nature
and an increase of the accessibility and quality of the rural landscape.
In contrast to the houses on the estates in history, the house on the new
estate is permanently inhabited. The other functions are far less

connected with this residential function as they were in the old times.
New nature and recreation are separated from dwelling. Natural
values are often of greater importance than cultural components,
without significant shifts between nature and art occurring.
The new estates are less labor intensive designed as the old ones,
because these amounts of personnel is not affordable nowadays.
For the new nature mostly indigenous species are used on different
designed habitats to attract as many plants and animals as possible.
The new estates do not consist of the traditional agricultural function
anymore.

Elements
The landscape of the new estate mainly consists of elements that refer
to conserved nature areas, because the policy about new estates is
mainly about ecological goals. Lanes are most often the only straight
lines in the design. The lanes theirselves consist of two rows of trees.
There are multiple ways in the composition of the house related to the
estate, like depicted in figure 5. The scale of the units on the new
estate often depend on the scale of the units in the surrounding
landscape (figure 6). Furthermore, new estates can be categorized
in the geometric style from the classic era, the naturalistic style
referring to the landscape style, and the mixed style. (figure 7).
Strong elements in the landscape like big lanes, distinctive entrances,
waterways and (added) sightlines can give the estate an identity. The
recognition can be enhanced by special use of materials and/or to
take the context of the landscape as a starting point for the design. Big
water features with fountains and canals are not constructed anymore.
Modern water features are often designed in a naturalistic style. Exotic
plant species are not planted anymore and new estates often also
lack small architectural buildings like garden- and teahouses. Most of
the new estates show respect for the location in their designs. If these
buildings are constructed, they are not designed in a very noticeable
manner. Quality is tried to put in vistas, routing and the planting wishes
of the landowner. The orchards are often used to create a noticeable
spatial effect by loose rhythmic planting.

Accessibility
Most new estates consist of a distinction between private and public
terrain (figure 8), designed in a coherent manner. Water can be used
to separate them. The estates are often islands in green with a good
connection to the regularly present forest. (Derckx et al., 2010)

Pilot study Dutch estates
After the above research was done about what a Dutch estate is, four
estates were visited to understand the dimensions of the concept and
what was found via the literature review. The, on the next flipover to
be found, pilot study consists of three new and one old estate. The old
estate was near the location of this case study.

Part II Research: Estate

Figure 5 Sightline composition

Figure 5 Lane composition

Figure 5 Sequence composition

Figure 5 Zoning composition

Figure 6 Large forest units

Figure 6 Small forest units

Figure 8 Combined roads

Figure 8 Separate roads

Figure 7 Naturalistic style

Figure 7 Geometric style

Figure 7 Mixed style

Figure 2 Garden division by water, Het Loo (Rogers, 2001)

Figure 4 Water as spectacle and philosophy-expression,
Versailles (Europeantrips, 2013)

Figure 3 Extension principle at Soestdijk (Google Earth 2013)
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Kastanjehof, Lunteren
The five ha big Kastanjehof is very clearly divided in two parts, a
geometric private - and a naturalistic public part, which are separated
by a public road. However they are not only separated by road, but also
by fencing with addition of thick hedges on the private part (figure 8).
The hedges are that thick and high, that you can only see the house
two times through its entrances when you walk around it. The public
part is a big meadow with a pond, which can be overviewed totally
from the public road (figure 9). The two parts do only seem to belong
to each other by their fences with the same name.
You do not feel welcome at all. The estate is situated in a very silent
environment and when you arrive there the dog of the owners starts
barking at you and the sheep yell that load by your arrival that the
owners go stand in front of their front door to look what is happening.
Due to the fencing of the public part, you do not think you are allowed
to enter. The lack of complexity of the landscape of the public part
does not make you enter the estate even if you would feel welcome
to. We felt so unwelcome, that we left the estate in five minutes.

Otelaar, Barneveld
The next visit was to the 17,5 ha, naturalistic-geometric-mixed estate,
Otelaar. At arrival it was clear where to enter, because of the
traditional estate lane (figure 10). Next to the lane entrance was the
entrance of one of the houses, which made you feel walking away
from the owners into nature. The estate sign was very clearly in what
was allowed and what was not. The main path leads visitors along
different kinds of nature with in the middle of the routing sometimes
prospects over a central, very natural, situated meadow with two
ponds (figure 11). In the beginning, the path opens up to a smaller
meadow with a meandering stream and a prospect on one of the
houses (figure 12). The more central meadow in the routing is by far
the largest and also consist of a prospect on a house. The houses are
clustered on the eastern part of the estate, but unveil themselves
on particular moments along the route to the public (figure 13). The
routing is exciting, because of the prospect/refuge theory going on. It
is increasingly understandable as you walk the route. Just before the
end of the route the monumental geometric combined entrances of
the houses present themselves (figure 14). The last part of the route,
after this moment, is a path through wild nature, which ends at the
hidden parking lot where you started the route (figure 15). At the end
you are satisfied by the confirmation of the route that you increasingly
had in mind. The estate is a little forest complex in the surrounding
open landscape, which is experienced as a world in its own, while it is
situated closeby a highway.

Vrederijk, Loenen aan de Vecht
Like Kastanjehof and Otelaar also Vrederijk is a naturalistic and
geometric combined estate in which the private part is geometric
and the public part naturalistic. However, the public part of Vrederijk
is just wilderness. The private part is never visible for the public, in
contrast to Otelaar, and the traditional estate-lane is only designed
for the owners (figure 16). The public entrance consists of a
little, difficult perceivable, bridge over a ditch.
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After the bridge you go straight into an overgrown bush. Everything
about the public part seems to tell you mr. Rijkman-Groenink wanted
it to be an NSW estate just to get the beneficial taxes. Everything is as
cheap as possible. The path that was visible at construction, consisting
of woodchips, now is completely overgrown with weeds like nettles.
The bridges, that are difficult to find, are very basic and as shown in the
figures the whole public part does not seem to be maintained since
its construction. The most walkable ‘route’ is along the adjacent road,
which you rather walk on (figure 17). The end of the public part consists of
a closed off fence after which you can either walk back along a stinking
ditch or through the thick bush again. The peat leaks at the opposite of
the closed off fence were not accessible (figure 18), while it was stated
as open for public at the day of the visit.

Hoosden, St. Odiliënberg
Estate Hoosden, near the to be designed estate in the Roer Valley, is
an 55 ha old estate that dates back to the sixteenth century. It consists
mainly of wet-made wild forest with a species-rich nature (figure 19). It is
a naturalistic estate, but the main entrance consist of a big heightened
straight lane. This gives you an exalted feeling (figure 20). The estate
consists of many different routes that do not end up at your starting point.
In contrast to Vrederijk this wild forest is accessible for people with a more
limited mobility and it is richer in experience due to different types of
nature along the routes and height differences.

Conclusions for design
This subchapter concludes what functions the landscape machine needs
to produce, and which features define a future Dutch estate.

Functions
-Estates should be multifunctional in providing leisure, new nature and a
private residential area. In addition, it should also produce food like the
historical estates did.
-New estates should be designed labor extensive, as an army of personnel
is not affordable anymore.
-An estate should provide a refuge for daily life, so be a quiet peaceful
area with little or no disturbance from the outside world.
-Meet the NSW requirements to give the client the financial benefits of an
estate and the public a place to reflect.

Elements
- House should be regularly visible like in Oterloo, because you expect to
see a house on an estate, not only at the start or end of your routing. The
preferred way to do this is by sightlines throughout the route as this is a
way to show the house, but keep visitors distant.
- The house and the estate should be one coherent whole. However, is
there is more than one building they should be concentrated to prevent
the experience of a centreparcs concept.
- The surrounding landscape of the location consists of small scale units
and therefore small scale units should be used in the design of this case
study.
- Most quality lays in the mixed style, because it has great potential for

the creation of contrasts that will thereby actively make you experience
the landscape.
- To get recognition and be a part of the surroundings, use of local
materials and colors is preferred.
- The farmhouse should be the house on the estate as it is historically
connected to the landscape and is located just between the two parts
of land of the estate. However, the expansion of the house will be built
in a very modern style, because you should never try to fool society
and imitate history. Uneducated people should be able to read the
landscape and see what is new and what is old.

Accessibility
- Water can function as a barrier and divide public and private space
without necessarily blocking the view.
- The estate should welcome visitors, but have a clear separate
infrastructure
- The estate should have a functioning infrastructure with the
surrounding landscape. As landowner and landscape architect you
should take responsibility for public leisure and not design space for
the public to have beneficial tax payments.
- The visit to Oterloo made it very clear that good routing is essential
for a successful estate design from a visitors point of view. Do not
make the start and the finish of the route the same, but make both
ends meet at the location where the vehicles are situated.

Part II Research: Estate

Figure 8 Private and public separated by road and fences

Figure 9 Total overview public part

Figure 10 Traditional estate lane

Figure 11 Natural meadow with ponds

Figure 12 Meandering stream with prospect on one landhouse

Figure 13 Unveiling prospects on landhouses

Figure 14 Geometric monumental lane

Figure 15 Exit, separated from entrance, distinctive experiences

Figure 16 Naturalistic private lane

Figure 17 Weed-overgrown forest with adjacant road experience

Figure 19 Species-rich wet wilderness

Figure 20 Exalted feeling by higher constructed lane

Figure 18 Anticlimax by closed off fence and ditch.
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Watersystems in permaculture
According to Mollison (1981) there are many different ways in
permaculture to efficiently use the water in the environment.
They are all mainly based upon different elevations of the terrain. The
highest location on the site with retained water should be water for
domestic use, in other words the cleanest use, and as the water comes
more downhill it becomes more contaminated with nutrients, because
of running through the soil and the plant system. So the cleanest water
at the highest and the most nutrient rich water is found at the lowest.
This needs at least an elevation of 180 centimeters (figure 21). However
when it runs back into the river, where it eventually ends, the water has
to be clean by optimal conversion of nutrients into biomass. At the
highest levels of the terrain you put the most drought resistant species.
They are often also very good mulch providers for downhill.
For the least sloping site of a mountain, like the soft undulation
of the project’s lot, the contour dam is the best way to retain
water. As the name suggests a contour dam is constructed along
a contour and closed by attaching the earth wall to a higher
contour. In this manner water is trapped between the sloped terrain
and the contour dam (figure 22). Contour dams work as a buffer
on their surroundings, because it takes the first shock of water of
rainfall(runoff). When the dam is filled and the groundwater level
drops, because of dehydration, the dam slowly leaks water to the
surroundings and therefore mitigates this dehydration (figure 23). Also
mosses can work as a waterbuffer, they can hold water very long.
The placement of the dam is dependent on the steepness of the slope.
De dam has to be placed where the running water is not speeding
up, otherwise the dam has to become much thicker and thus needs
more dirt. Where the water would run slowly, should be the floor of the
dam, the damwall should go where the water speeds up. The flatter
the floor of a dam, the more efficient the water retention is. For terrains
with very little slope it is also possible to make dams below the fields.
These are the dams where the highest amount of yield is produced,
because they contain the most nutrient rich water. They are the dams
for fish and wild life. The last dam therefore has to be a biological net:
the nutrients have to be seized and put back on the land.
For bigger dams rocks may be handy downwind for the waves to crash
on (figure 24). Contour dams are earth dams and excavated dams
are called earth tanks. For earth tanks it is possible to build a sun trap
with the excavated material. The deep edge of the pond is too steep
for vegetation to settle except for the very edge. The bank of earth,
the suntrap, can be about 275 centimeters high and can have trees
in front of it (figure 25). This will create a local tropical climate. Glass
can be added which together can create 60% additional heat in the
winter. In combination with ponds sun cirkels can be very effective.
By planting trees in a semi-circle towards the sun in the winter, when
the sun is closer to the horizon, the trees catch maximum sun and
therefore grow and produce optimal (Beerda, 2007) (figure 26).
Zigzagged swales downhill could be used to effortless water many
plants/trees. The terrain can be planted highly nutritious , which in turn
can be mowed and put on the swale. A rich top soil will develop which
can be used for the trees/plants that will grow much faster because of
it (figure 27). Diversion drains above your fields and household
work just as efficiently in the winter to remove
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excess water as it does in summer to direct water intro the drains.
At very flat land side channels can be made with very little fall/
gradient. The side channel is blocked off in intervals. When the water
comes, the side channel fills up till the first block. Now via small drains
the field next to this part of side channel is watered. Then you pull the
plug and the second part of the field is watered etcetera (figure 28).
The plugs are pulled when the watered part of the field is saturated.
If there is frequent flooding on the lot a main dam can be made with
lower dams in front of it that flood step by step. This way the shoreline
fauna is preserved when the waterlevel (of the Roer) has dropped.
Animals that live along the shore still have a refuge this way. (figure 29).
Hot air systems usually go downslope and water systems go up and
around, but at less extreme slopes the water can be put in front
of the house. It is a light reflector in the winter and a cooler in the
summer. It has the capacity to absorb 15% of the summer sunlight,
while absorbing very little winter sunlight (figure 30). (Mollison, 1981)
In addition, according to Beerda (2007), a basic principle in permaculture
is to cultivate the most labor intensive crops close to the house and the
least intensive crops further away (figure 31), which serves the labor
extensiveness of the estate of the future.

Conclusions for design
Research about watersystems in permaculture has resulted in a
core principle of the inner workings of the water-based-diversitycreating landscape machine. It is figure 21, that shows how a part
of the engine of the landscape machine may work. A watersource
high on the terrain goes into the machine, runs through soil-andponds and is more nutritious at the end as at the beginning.
Other important principles for the machine and the estate are the
contour dam, the sunreflection on plants via water, the drains, the zoning
and the sun circle.

Waterquality
To employ the different surface water conditions as a base to design
multifunctional uses for the estate, knowledge has to be gained about what
waterquality is regarding agriculture, recreation and nature development.

Waterquality in general
When you search for a definition of waterquality you will find many.
Water quality is mainly a quantitative concept about healthy/dangerous
levels of substances in water. According to Rijksoverheid A (2013) the
waterquality of surface water in the Netherlands is assessed by means of
its chemical - and ecological quality.
Chemical quality of surface water:
Assessment of the amount of harmful substances and bacteria. The
Bathing waterquality belongs to this aspect. It is assessed by testing the
presence of the bacteria Escherichia Coli and intestinal Enterococci.
Furthermore a bathing ban is put on surface water when it consists
cyanobacteria, because they can contain toxins.
Ecological quality of surface water:
Assessment of water temperature and the amount of nutrients, plants

and animals. The ecological waterquality is assessed differently for a
ditch, a lake, a river and for coastal water. (Rijksoverheid A, 2013)

Agricultural waterquality
In agriculture it is important to be efficient, in other words to harvest
as much as possible. To have an optimal harvest the crops have to
grow as fast as possible. In line with previous research, the agricultural
function will be assigned to the lower, more nutrtious grounds on
the location. However, as stated in the proposal part, the location
has different watertypes. Therefore to have an optimal harvest it
has to be investigated, which local watertype already is the most
nutritious before it wil enter the landscape machine. For this, first the
main determinants for plant growth have to be known to be able to
distinguish the watertypes in the level of nutritiousness.
Determinants of plant growth
The essential nutrients for the plant to complete its life cycle are divided
into macronutrients and micronutrients. Macronutrients are needed in
concentrations of at least 1 gram per kilogram of their dry matter and
micronutrients in concentrations of less than 100 milligrams per kilogram
of their dry matter. To keep the research tangible for the scope of this
thesis the focus lays on the two most important macronutrients. The
macronutrients of plants are (Sadava et al., 2008):
-Nitrogen
-Phosphorus
-Potassium
-Sulfur
-Calcium
-Magnesium
Now we have to know what levels of phospor and nitrogen are
present in the watertypes on the location. The present watertypes
are rainwater, natural water from the Roer and grey water (polluted
drinking water) of the residents of the estate. In this case study it is
assumed that rain water is the most oligotrophic, because it comes
straight from the atmosphere and it has not run through any terrain yet.

Watertype
Drinking water

Phosphor mg/l
0,015

Nitrogen mg/l
0,45

‘Roer water’

Mean 0,2

Mean 2,8

Source
(WML, 2013) &
Own measurement Nitrogen
(Kessels, 2012)

Looking at the numbers (the table above) agriculture should be
assigned near the Roer, which is in line with the watersystem research,
because the Roer is the lowest in the landscape and this is were the
most nutritious water from uphill will arrive. At first sight, the agriculture
should be watered with grey water (drinking water), because this is the
most eutrophic watertype available uphill at the location. However,
what is grey water exactly?
Grey water
Greywater from the house is waste water without any input from toilets.
This means that its produced in bathtubs, showers, hand basins, laundry
machines and kitchen sinks (Erikkson et al., 2002). Biomass of the

Part II Research: Watersystems in permaculture & Waterquality
plant is not affected when watered with greywater compared
to drinking water. So the plantgrowth does not increase, but the
water does not have negative effects on the biomass either (Pinto
et al., 2010), while grey water does contain more Nitrogen and
Phosporus as drinking water (Pinto et al., 2010; Al-Jayyousi, 2003).
Worldwide many health studies show that grey water is harmful
to humans and to plants (via Greywateraction, 2013). As
this is the case and the chemicals and medicines can possibly
accumulate in plants via their water intake, due to my bio-medical
background it does not seem wise to grow human food with grey
water. Therefore, the only available watertype uphill to water the
agricultural zones in summer is rainwater.

Waterquality in relation to nature development
For nature there is not a specific waterquality. We can wish certain
fishpopulations and other aquatic nature and therefore call certain
waterconditions good, but that is all based on human preferences. In this
paragraph the research is based upon which fishpopulations will appear
or will be able to be produced at which waterconditions. As the aspects
in the other paragraphs, this was also found to be related to the nutrition
level of the water. The paragraph kicks off with rainwater at the next
page.

Figure 31 Zoningprinciple permaculture

Figure 21 Eutrophication principle water

Figure 25 Suntrap

Figure 28 Underground drainage

Figure 22 Contourdam

Figure 23 Leaking bassin as dehydration mitigator

Figure 24 Stones on downwind dam for crashing waves

Figure 27 Labor extensive garden watering

Figure 26 Suncircle

Figure 30 Sunreflection in winter and cooling effect in summer

Figure 29 Water catchment with floodings
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Water sprung versatility
Rainwater
In the pond with the most oligotrophic aquatic conditions, the rainwater
pond, a Perch/Roach fish community can be introduced (figure 31
(Sportvisserij Nederland E, via Nagelkerke, 2013)).
Grey water
As we have seen, grey -/drinking water is more eutrophic as rainwater,
but less eutrophic as water from the Roer. Rainwater is oligotrophic and
because of the presence of bream in the Roer, water from the Roer
can be called eutrophic (figure 31). Therefore it is roughly assumed
that grey water is between oligotrophic and mesotrophic. As shown
in figure 31, mesotrophic waters keep Rudd/Pike communities. If this
assumption does not work out, because of possible other substances in
grey water, it will still be different from the other ponds and will possibly
provide a habitat for unpredicted organisms. Therefore this is more the
try-out pond when predicting nature development.
‘Roer’ water
As mentioned in the proposal-part, the Roer is very fish species-rich.
Due to the increasingly cleaner becoming water since 1980, streamloving species as barbel, chub, nase, dace, trout and grayling are
caught by sport fishermen in the Dutch part of the river. The water of
the Roer is clear most of the time, but when it discharges a lot of rain
it becomes turbid. When it stops raining it becomes clear again after
a couple of days. (Belgers, 2010) According to a local fisherman, after
it had been a very rainy week, mostly bream was caught at the case
location. However bream does not live in the same condition as the
species listed above. Bream lives in more turbid waters (figure 31) like
the Roer was that day. This shows the variation of fish species due to
the constantly changing water conditions. Bream can possibly move
up the Roer from the turbid Maas, which is nearby, when the Roer
becomes turbid. Due to this big variation a more precise prediction
of fish species in this pond besides the listed ones above, seems to be
impossible. However, what can be noted is that fish in general tend to
breed in shallower waters with less current, and variation in physical
factors in the landscape with ponds may therefore be good for these
fishpopulations (Sportvisserij Nederland D, 2013).

Recreational waterquality
According to Rijksoverheid A (2013) the safety of water to bath in is
mainly based on human pollution by discharges of waste and the
excessive use of pesticides and fertilizer. This is important to keep in
mind for the design when combining functions. However, the safety of
water does not tell us everything about the bathing quality of water to
humans. What if water is assessed as safe, but people just do not like
the water? Before a landscape architect assigns a pond to function
as a pond for bathing, he should also know what it is in water that we
prefer, as we perceive different watertypes differently. According to
(Smith et al., 1991) the visual factors clarity and colour predominate
the perceived suitability of fresh water for recreational use. They found
that as the water was brighter, recreationists perceived the water
more suitable for bathing and aesthetic use. For the colour of water
they found blue as the most suitable and yellow-red as was perceived
as suitable till marginally suitable as the colour became more
yellowish (Smith et al., 1991). However the assessment of

9

recreationists about the suitability of the water is not as straightforward
as these two indicators. Also the perceived degree of ‘naturalness’ by
the recreationist is important. Natural perceived turbid waters may still
be suitable when they are blue, and natural brown waters when they
are clear (Smith & Croker et al., 1995). However, when is water perceived
as a natural pond or river? Indeed, according to Junker et al. (2006),
increasing the ‘naturalness’ of rivers does make the rivers more appealing
to the public. Junker et al. (2008) did a survey with figure 32 to measure
the degree of eco-morphological quality related to the perceived
naturalness and the degree of perceived naturalness related to aesthetic
preferences. This resulted in a more natural perception at the models
without infrastructure and a higher degree of perceived naturalness with
more eco-morphological quality. Thus, less structured landscapes in this
context with more natural randomness are perceived as more natural.

Figure 31 Fishcommunities in trophic levels

Conclusions for design
In general
-Do not combine grey water ponds with bathing recreation, this may be
or get harmful due to bacteria and toxins in it.
Agricultural waterquality
Zone agriculture mainly downhill, where the most nutrients are available.
The landscape machine should use rainwater for watering the farmland
in summer.
Nature development/aquaculture
-Introduction of Perch/Roach fish community is possible in the rainwater
pond.
-Introduction or development of Rudd/Pike fish communities may be
possible or will appear in the grey water pond.
Recreational waterquality
Outdoor bathing recreation should be assigned to the clearest, thus
most oligotrophic, water. This way it will function as desired and it will be
less sensitive for cyanobacteria blooms and the accumulation of toxins.
Therefore, the bathing recreation should be combined with the rainwater
pond. Make it appealing to visitors by giving it a naturalistic look in the
landscape, inspired by the eco-morphological natural complexity of
level four of figure 32 of Junker et al. (2008).

Figure 32 Survey perceived naturalness, (Junker et al., 2008)

Zonation water types
As rainwater is the most oligotrophic, this should be put uphill
for the landscape machine. The chemicals in grey water may
enter the human foodchain if food is grown on it, therefore
the grey water should be separated from the foodproduction.
In line with the research about watersystems, all nutrients have to be
taken up before the water is discharged into the river, because of
sustainable foodproduction and having no impact on the environment.
That is why there should be an extra pond between the uphill pond in
case of grey - or rainwater and the pond that is in direct connection
with the Roer.

Part II Research: Waterquality & Landscape analysis

The Roer valley

Topografie
boom

!

hoogspanningsmast

!

In this subchapter research was carried out to find the possibilities of
the implementation of the by research found engine of the landscape
machine, and to understand the dimensions and layers of the landscape.
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The Roer Valley is marked by the current of the Roer over the ages,
because it is situated above the terrace crossing in the Netherlands.
This is why the landscape shows a natural succession of low to high
(figure 33), seen from the Roer. As mentioned in the proposal-part, the
Roer can be treacherous in the winter by its quick flooding and its major
floodings every twenty years (figure 34) (Waterschap Roer en Overmaas
& Wasserverband Eifel-Ruhr, 2010). The width of the flooding area does
not change much with bigger floodings on a larger time scale due
to the ‘steep’ 1-2 meter gradient at the borders of the Roer valley.
When we look at the forest and water, the units are from a small scale
in the Roer valley due to its meandering over the ages (figure 35).
In addition, the municipality is planning to construct a bridge with a
cycle path from Lerop to the eastern bank of the Roer, because right
now these residents have to cycle all the way via Roermond to just cross
the river. However, not only Lerop will benefit from this construction,
also residents of west Roermond will arrive much faster at the eastern
bank due to this construction (figure 36). In addition, for the design it is
important to keep in mind that plants at the area of the location belong
to the ‘Dotter’ association and in a lesser extent to the ‘Big Zegge’
association (RBOI, 2013).
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Part II Research: Landscape analysis
Topography 1:2000
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The effect of the flooding on the location and its immediate
surroundings are large (figure 37). The old farmhouse, in the middle of
the estate, is flooded about every twenty years and the waterlevel can
even be about 1.5 meters above groundlevel every hundred years.
That is 22.5 meters above ‘Nederlands Amsterdams Peil’ (N.A.P.). Also
some houses in Lerop will be hit by the flooding. The heightmap (figure
38) unveils the old watercourses of the Roer. As shown in the regional
heightmap, the height increases from the Roer to the southwest and
northeast. The location is situated against the northeasternbanks of
the Roer. The estate is divided in two parts by the Roer and thereby
consists of two ‘wings’ with the old cultural farmhouse in the middle.
The western wing roughly is the highest at the northeast where this
part also has a dike (22 N.A.P.). The dike does not really function,
because the water arrives behind the dike due to low Roer banks
more downstream. The maximum height in the eastern wing of the
estate is obviously also situated at the northeast. To the eastside of
this wing an old Roer-watercourse is situated that is ‘landing’ (Dutch:
verlanden). In figure 39 the small scale units of the forest and water
are shown again. According to the research about Dutch estates
the design of the estate should be layed out in the same scale as its
surroundings. The surroundings of the estate provides an extra rainwater
source (figure 40) for the LaMa, where the water now unsustainably
goes to the sewer. This rainwater source is a pre-university school.
Therefore this is an important targetgroup in the afternoonbreaks.
The soils for agriculture and nature are shown in figure 41.
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Figure 39 Local small scale forest- and waterunits
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Water sprung versatility
Design
The design consists of the integration of the two concepts: the estate
and the landscape machine. The design is rather explained from the
perspective of the landscape machine, as that of the estate. This
is, because the landscape machine, the created multifunctionality
by diversity in waterconditions, is the skeleton of the estate, which
produces the main functions of the estate. Therefore the landscape
machine forms the baseline of the design.
After the enumeration of the demands of Foundation, the design
chapter kicks off with the, from the research resulting, implementation
and working of the landscape machine. The second subchapter
explains the masterplan and is elaborated with smaller scales along
the three interacting main parts: the northwestern foodproductionand southeastern purification wing of the estate, and its residential
centre: the beating heart of the machine. The chapter concludes
with the integration of the two concepts in an overview.

Demands Foundation Holtveld
The most important demands, which have to be answered by
the landscape machine or by the estate upon the machine, are
enumerated below:
-Autarchic in food and water
-Grey water purification
-Approximately 12 residential units, consisting of three generations
-12 regular parking places, for residents and visitors
-Management of estate according to permaculture principles
-In harmony with surroundings
-Encourage nature
-Social cohesion stimulating
-Respect for private space
-Cradle to cradle
-Wheelchair friendly
-Suitable for courses (presentations)
-Regional (food) production
-Suitable for meditation
-Teahouse (Stichting Holtveld, 2013)

From research to estate-skeleton: The LaMa
The location consists of three main parts: a left (northwest) wing, a
right (southeast) wing and the old cultural historic farmhouse that
connects the two wings. As explained in the research chapter,
agriculture should be watered by rainwater at the available
watertypes at this location and grey water should be separated
from swimrecreation and agriculture. Therefore the two wings of the
location are ideal to separate these two watertypes. According to
the natural succesion of the landscape, which starts at the Roer, two
basins were designed to store these watertypes. The concept (figure
42) is explained along the two wings of the location.

The northwestern wing: Foodproduction
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At the top of the left wing, the highest part, the

rainwater basin was designed (figure 42). Following the landscape
analysis, it already consists of a non functioning dike. It has something
of the described contour dam (figure 22). The dike is used as one
of the two long dikes of the basin, but this is not the only reason to
place agriculture/rainwater here. As discovered by the research,
the oligotrophic rainwater should also be the water on the estate for
swimrecreation. For this certain dimensions are needed to make people
feel comfortable swimming in. At the floodplains at Wageningen a, to
my view, comfortable dimension was found (figure 43). These measures
were projected onto the location (244 metres long, 116 metres at the
widest). For further shaping, the ecomorphological character (figure 32)
of the basin had to be kept in mind to make it a more natural experience.
Therefore the heightcontours are inversed by sand deposits. This is partly
the loamy sand that was excavated for the grey water basin in the right
wing. On top of the loamy sand, on the left part of the rainwaterbasin,
a forest oak/beech forest is planted. This is the same forest type as
that is growing on the soil before excavation. The scale of the forest
fits the forest units of the landscape. Due to this forest background, the
rainwaterbasin gets an even more natural appearance.
The rainwaterbassin is filled by rainwater from the farmhouse on the
estate and the nearby school in the north, where the rainwater just goes
unsustainably into the sewer at this moment. Therefore the estate uses
its environment, but is also relieving the environment in this sense. It takes
up this external rainwater so that in summer, with little precipitation, the
basin keeps filled up enough for swimrecreation and the watering of
the farmland. This watering (figure 44) starts at the southcorner of the
basin where it is released into a gutter. After this, via natural elevation, it
waters the land via drains and a in between pond. The water that is led
through this system gets more eutrophic, according to the permaculture
principle illustrated earlier, till it arrives the lowest-situated farmland and
the final pond.

Figure 42 Concept: Left-wing Eutrophication; Right-wing Purification

To achieve the aim of this thesis in relation to the problem, thus also
be fundamentally important to people in the surroundings of the
estate, a little bit of extra dirt was moved (figure 45) to release the
pressure of the Roer against the banks at Lerop (figure 37). This minor
operation achieves this by leading the water quicker downstream at
floodingconditions (figure 46, 50). At the same time this little ‘extra’
creates local support for the project and is multifunctional for the
agricultural zoning of the estate, which will be elaborated later on.

The southeastern wing: Purification
At the top of the right wing, the highest part, the grey water basin
was designed (figure 42). The design is based upon the 25 height
contour and the borders of the estate. Twenty meters inside from
these contours the basin is shaped. Twenty, because this is assumed
to be the forestthickness that it needs to hide it enough and make it
an isolated experience. The surrounding forest is the first purification
linkage of the grey water. The water is then released into a pipe at the
southcorner of the basin. Next, via natural elevation the water revives
the old ‘landing’watercourse of the Roer outside the borders of the
estate. This is surrounded with Salix alba that thereby is the second
purification-linkage. Thereupon the water is partially taken up by 1-3
year-old Salix alba and is lastly filtered by Phragmites australis.

Figure 43 Dimensions bassin for swimrecreation

Part III Design: Landscape Machine
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Intermezzo
A 1:500 model was built with contours for each half meter to test the
dimensions of the, from the research following, interventions that were
made. This section of the estate was chosen for the model, because
this is where the three main parts of the estate meet and thus the
most happens. The other major reason to build it was to present it
at the midterm-presentation to expose my thoughts to my tutor, the
foundation and the other students.

Zoveul tied en zoveul energie
en amper iemand di meej kent zeg nou wie
soms heb ik gedocht ‘t keumt dor aal dat beer
en met een vies gezicht zat ik mien glaas wir neer
of ‘t keumt dor ‘t eate ik leaf verkiert
haj ik vroeger mar door gelierd
denke denke denke ik begreep ‘t neet
mar ik wiet nou woar ‘t an leet
‘t is een kwestie van geduld
rustig wachten op de dag
dat heel Holland Limburgs lult
dat heel Holland Limburgs lult
- Rowen Heze
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Part III Design: Masterplan

Masterplan 1:2000 (Figure 47)
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Water sprung versatility
The masterplan and its further elaborations on smaller scales are
written from the perspective of the estate and thus not from that of
the landscape machine. In the following subchapter the union of the
two concepts in a new future estate is shown in an overview by the
rendering of its multifunctionality.
This subchapter starts with the explanation of the masterplan in relation
to the following aspects: space formation, accesibility, flooding,
planting and sightlines.

From research to estate
Masterplan
Space formation
As described at the subchapter “From research to estate-skeleton:
The LaMa” the space formation is mainly based on the landscape
machine.
However, the skeleton had a minor adjustment for space formation in
relation to the private and public space of the estate. According to the
research about what a Dutch estate is, water provides a way to separate
different areas on an estate. Following the NSW, an estate needs to be
open to the public for 90 percent of its terrain. In the masterplan water
is used to separate public from private space by the excavation of
a watercourse for the landscape machine. The minor adjustment is
that the southern ‘purification’ watercourse was excavated along the
historic watercourse from the Roer instead of in the historic watercourse,
so that exactly 10 percent of the 20 ha big estate is private (figure 48).
This private space is not completely sealed off to the public as was
seen at Kastanjehof and Vrederijk, but is mainly open instead. This way
the visitors become a spectacle to view and vice versa (figure 54). In
the inner garden, close to all the houses, it is the opposite. This is shown
at the detail of the residential centre later on.
Routing & Accessibility
Continuing about public and private, as was especially experienced
as comfortable in Oterloo, the public and private paths of Holtveld
are also separate (figure 49). This is shown by the space formation and
further in the detail of the residential area.
The routing on the estate itself is layed out with the thought not to
directly bring visitors on interesting places, but along those places.
They should decide theirselves where to go. The routing in Oterloo was
experienced as very succesfull, that is why the routing in this plan also
starts and ends at the same place, but not with the same paths. The
multiple paths at the start are shown in the detail of the residential
centre of the estate. The forest entry is the exception to the rule,
because that is a corner where the visitors enter that arrive by car.
Finally, the whole routing is attainable, as Foundation Holtveld wishes.
Following the conclusions of the estate-research, an estate should
also have a functioning infrastructure to it for public leisure. The public
should be attracted to an attraction where they indirectly pay for via
tax money. Therefore the, by the municipality planned, cycle path is
turned into a lane along the estate (figure 49). In addition, the relation
to the school is further enforced by being in open connection with
their sports area. This gives the estate further meaning in the
landscape and the school has a swimming pool again (the
rainwater basin) as it had in the past.
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Reminder
“The aim related to the research is to gain insight in which way
water can be used to create the multifunctional uses of the
estate, in the case of Foundation Holtveld, according to the
concepts: estate, landscape machine (and thus permaculture).
The aim of this thesis related to the problem is to decrease water
shortage in summer and flooding danger in winter.”
Flooding
Till now, the most elaboration of the design has been related to the aim in
relation to the research, the scientific part that leads to new knowledge.
The construction of the rainwaterbasin for the landscape machine,
solves the watershortage in summer. However, it also provides the
opportunity to solve the other fundamental part of the waterproblem:
the flooding of the residential centre in the winter. It provides the
opportunity to do this in a silent landscape-integrative manner in which
at the same time the demanded residential units are incorporated.
This was a short introduction towards the later elaboration to understand
the following figures of the masterplan.
The effects, on the whole estate, are shown for the yearly (figure
50) and for the predicted short- (figure 51) and longterm (figure 52)
floodintensities (Waterschap Roer en Overmaas & Wasserverband EifelRuhr, 2010).
On the next flip-over, the elaboration on the different aspects of the
estate is completed by the planting and sightlines.
Average waterlevel

Figure 48 Public - (black) and Private (white) space

Figure 51 Flooding every twenty years 21.5 above N.A.P.
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Motorway

Footpath

Bicycle path

Walking direction

P.v.

Parking visitors

Figure 50 Yearly flooding 20.5 above N.A.P.

P.v.

N
Figure 52 Flooding every hundred years 22.5 above N.A.P.

Figure 49 Routing & accessibility
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A

Vegetables

B

C

Root-crops

Stipa gynerioides

Phragmites fragmentalis

Secale cereale

Oak/Beech forest

‘Young’ Salix alba

Populus x canadensis

Malus domestica

Pyrus communis

Salix alba

Quercus robur

N

Planting & Sightlines
The placement of the planting is based upon the landscape machine
and the permaculture zoningprinciple, so that the plants/trees grow
optimal and can be managed as labor extensive as the future estate
should be.
The placement of the trees in the, by the landscape machine assigned,
low zones themselves are based upon the prospect-refuge theory in
relation to the farmhouse (figure 54), which was comfortably experienced
at Oterloo.
The edible planting is only placed in the left wing (figure 53) and the
types are based upon the wishes of Foundation Holtveld in that they
produce regional human food. In between the low eutrophic farmlands
Limburg-typical rye is planted. The trees are Pyrus communis and Malus
domestica to make apple/pear syrup, which also is a typical Limburg
foodproduct. The pear tree is resistant to flooding and the apple tree is
placed on the higher grounds. All planted trees, as the rye grow good
on the sabulous clayey soil.
The, natively in the landscape appearing, solitary Salix albas become
increasingly beautiful interruptions in the open landscape as they will
grow out to mature trees. On the southwestern bank of the Roer, at
the right wing, a row of Populus x canadensis is planted to enforce the
separate identities of the two wings. Populus x canadensis, because they
are a typical landscape characteristic of the Roer valley along the river.
The next flip-over starts with the next paragraph and the first to be
discussed part of the estate: The northwestern wing.

A
C
B
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Figure 53 Planting

Figure 54 Sightlines
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The northwestern wing: Foodproduction
The main entrance of the estate immediately unveils the identity of
it by means of the presence of the biggest vain of the landscape
machine (figure 55). This 0.7 meter-wide rainpipe, that runs from the
roof of the school descents seven metres till the entrance, after which
also the rainwater of the farmhouse joins and runs via a-meter-wide
pipe into the rainwater basin with a spectacular vital drop of 2.5 metres.
The rainwater basin has a maximum depth of 4.5 metres, because of
which fish of the Perch/Roach community can be produced or hold
for nature. Due to this depth the fish will survive the winter. The

difference in depth is to stimulate variation, as was found in research.
The whole wing is watered with one pull on the valve (figure 57), after
which the water will follow the earlier described course that starts at the
gutter (figure 57). The wheelchair friendly path (4% gradient) from the
dike towards the wing is integrated in the dike. In the whole plan the
top of the dikes are at least four metres wide to function as they should
(pers.comm. Roel Dijksma). In figure 58, the mentioned ‘extra’ of the
plan, for Lerop, is shown. The excavated terraces, to take in the Roer,
will get fertile due to the regular floodings in winter at these heights.
Therefore, in summer, the typical Limburg vegetable ‘white cabbage’
can be cultivated here: close to the house according to the zoning.

Swim recreation

Figure 56 Section Rainwater basin; no scaling: given units in metres

Figure 58 Section gutter and terraces 1:200
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Figure 55 Entrance
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N

Rainwater Basin 1:200 (Figure 57)
Valve

White cabbage

Gutter

Apple trees

Footpath
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Figure 59 Section mesotrophic pond, suncircle, rye field and drainage collector 1:200

According to this zoningprinciple (figure 31) the root-crops are placed
the furthest away from the residential centre. As explained, in between
the rainwater basin and the wateroutlet in the Roer pear - and apple
producing trees are found (figure 59). In this zone, adjacent to the
mesotrophic pond, the trees are planted in a suncircle (figure 26)
to grow optimal. Furthermore this figure (59) shows the rye through
which you can wonder, play hide & seek, and meditate. The rye at
the outer curves of the paths are advised to mow once in a while to
get a beautiful accentuation of the naturalistic design of the estate.
Finally the figure shows the watercollecting lower terrain in the middle
of the wing. Part of the nutrients that are washed out will settle here.
Therefore, this soil can be re-used as a yearly natural fertilizer. If this
is not enough the rye can also be used for this purpose, as this is a
commonly known green manure.
Elaboration questionmark figure 56
In order to keep the water in the rainwater basin (previous flip-over),
the bed of the basin and the middle of the surrounding dikes need
to be sealed. Pond foil seems to be the only method left in the
Netherlands. Even hydraulic engineer -firms, with over fifty years of
experience, only use foil for the purpose of the rainwaterbasin in this
project. However, clay and loam are natural resistance layers in the
soils of the Netherlands. Therefore, this would have the preference,
instead of putting plastic in the earth. The thickness of this layer would
need study by hydraulic engineers. A sandlayer will have to be put on
top of the resistance layer, as clay tend to make the water turbid due
to the fineness of its grains.
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Own foodproduction

Relaxation & meditation
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The southeastern wing: Purification
The space formation by the landscape machine is the most obvious
in the right wing. A small island (figure 47) emerges by the excavation
of one old Roer watercourse and a watercourse along another old
one. The previously mentioned separation of public and private
space comes forward in figure 60. The residents can look from - and
find shadow in the modern teahouse. The teahouse overviews the last
linkage of the purification process and the public that walks on the
other side of this pond. The island is a distinctive element in the wing
by its 4.5 metres wide contours of 1-3 year-old willow trees that take
up the grey water (figure 61). When the willows reach the age of four,

they can be cleared in an alternately order and be used as fencing for the
private gardens of the residents in the residential dike. The willow branches
can also be used by children and elderly for twining as relaxation.
Besides these functions, the right wing also provides a habitat for the
endangered dwarf mouse and the shallower waters provide breeding
areas for the fishspecies in the Roer.
Design numbers purification system
The surface area of the willow/reed purification system is based on
calculations with data from Ecofyt (2013) for reed and Schomaker et al.
(2005) for 1-3 year-old willow trees. The willow tree-method is a Danish
invention that has been introduced in the Netherlands in 2005. It is

especially effective in taking up medicines and other chemicals
(Natuurveerkracht, 2013). The plan has 58.78 square meters more reed
as needed to also give it a nice composition in the landscape.
The mentioned linkage outside the borders of the estate was not taken
up in the calculations, as this is surrounded with mature willow trees. So
the project does not necessarily need the ‘foreign’ pond. It is taken up
in the system as an safety measure and to preserve this old watercourse
of the Roer for the landscape.

Figure 61 Section Purification wing 1:500

Figure 60 Visual purification wing, viewed from the willow island
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The residential centre: The beating heart
The residential centre of the estate is the junction of the landscape
machine, from which the input is given. By the design of the landscape
machine, by means of the excavation of ponds and the construction
of the rainwater basin, the opportunity emerges to safeguard the
farmhouse in a landscape-integrative manner by extending the
heightening of the rainwater basin around the farmhouse. This
safeguarding-action is squeezed out by implementing the required
residential units as part of the dike with a stunning ‘Roer-appreciation’
resonating view that emerges from these units. The inner garden
(figure 63) is designed in a naturalistic style in contrast to the geometric
design of the old farmhouse and in coherence with the natural design
of the estate. Therefore, the residential demands are answered in a
coherent manner in relation to the problem and the design of the
estate. However, the entrance of the residential area is geometrically
shaped by the needed dimensions for cars and wheelchairs.

Care for each other

Figure 63 Inner garden, grass in autumn- and summer colours

Garden design
Coming from a stressfull day at work, parking your car in this geometric
space, and then entering the contrasting inner garden is paradise, as
the inner gardens were for the monks in the middle ages. It will release
you of the stress from work. In the middle of this inner garden, along the
main path, a long open box is designed (figure 63, 64). From this box
you can pick your herbs, one minute from your kitchen away. Due to
this box the herbs are also easy accessible for disabled and elderly in
wheelchairs. The inner garden consists of two meeting centres, a semiprivate - and a private centre in the high ‘Stipa gynerioides’ grass. The
semi-private centre is designed around the present tree. The other by

composition and to make this second centre more private. The centres
are designed for communication between the residents. The inner
garden therefore also answers the demand for a more social cohesive
design. The residential units almost all have their own path to their front
door. This will make you feel more at peace when you walk to your
home. A front door directly adjacent to (semi-) public space, as in
the anonymity of the city, will not work in this informal landscape and
community.
Routing & Space formation
In opposite to the big private area in the purification wing (figure 48),
the inner garden is completely sealed off from the public (figure 64).

This is done via the way the routing is designed. As previously described,
the entrance starts with different paths to have an appealing estate
routing. As visitor you can choose between two paths at the entrance.
The northwestern path leads to the rainwater basin, the ‘roof’ of the
residential dike and the rest of the northwestern wing.
The southeastern path leads you along the northeastern old wall of the
farmhouse. This is the wheelchair-friendly path towards the southeastern
wing. It is constructed half a meter deeper as the top of the dike to
keep the inner garden private. At the opposed end, the residential dike,
a thin frosted-glass fence is placed to solve this minor emerged problem
on the southwestern side of the inner garden.

Figure 64 Section Residential Centre 1:200
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Figure 55

Rainpipe
Jetty
Herb box
Kitchen
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Figure 64
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63

N
Residential Centre 1:500 (Figure 62)
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Building functions
P.
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Function
10 parking spaces plus bike racks
Residential units

2
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1
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Figure 65 Building functions

Space functions
A
B
C
D
E
F
1-8

Function
Temporary market stalls for selling
superfluous food
Kitchen garden
Meeting centres
Herb box
The whole inner garden
Bathing platform
Private gardens

3
1

F

E
A

Figure 66 Space functions
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Estate Holtveld - State of the art: The overview

Figure 67 Zones Left Wing

The design of the estate was presented in the previous two subchapters.
In the first subchapter from the perspective of the landscape machine
and in the second from the perspective of the estate.
In figure 67 and 68 the multifunctionality, that originates from the
landscape machine, is given in overview per wing.
The residential centre pulses the fuel to the wings and is therefore the
start of the system. The centre answers the fourth and last estate function,
the residential function. The entrance of the residential centre, and the
estate, clearly shows the inner workings and thereby gives the estate its
distinctive identity.
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H

Multifunctionality
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Figure 68 Zones Right Wing
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-
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Discussion
Being of vital importance to people sometimes means taking drastic
measures. In this thesis the landscape is used and adjusted, in an
integrative manner, to solve the problem of watershortage and
flooding and to achieve a proliferation of functions for the residents,
surroundings and the visitors of the concerning estate. This thesis
attempted to do this by means of a diversity in waterconditions.
Could the design, in relation to this background, be made in a more
succesfull or plausible way?
The design is based on a wide scope of research out of which many
conclusions were drawn. These conclusions were merged by putting
them in line with the objectives of the research. However, not all aspects
have had the extensive research it deserves due to the timespan of
the bachelorthesis.
First, rainwater is combined with swimrecreation, as oligotrophic water
was found to be the most transparant and safe water to recreate in.
This seems logic, as algae blooms can only occur in eutrophic waters.
Therefore the most responsible and stable choice in waterconditions
for swimrecreation has been made. However, water that looks
perfectly clear may carry a heavy weight of dissolved solids (Mollison,
1981), so do not be deceived by this thesis. At this location rainwater
eventually was the only available watertype, as grey water was not
safe enough to swim in and the river is too unstable to make good
assumptions about. For next case studies all available watertypes
should be assessed again and when there are different watertypes, as
were available on this location, the most transparant and safe should
be considered again. However, when only rainwater, grey water, and
an unstable river are available the combination with the swimming
function should be rainwater. Furthermore, more research needs to
be conducted upon the safety of grey water in combination with
foodproduction for humans. Landscape architects cannot ignorantly
combine functions endlessly.
Second, only realization of the project will show if people are willing
to swim in the designed basin. The designerly interpretation of the
research, about what is perceived as natural, cannot be rejected
nor can it be approved. The basin consists of the insurmountable
anthropogenic linear elements by means of the dikes. No trees can
be planted upon the dikes as the roots may cause leakage, so only at
opposite ends the basin could be given a naturalistic look.
Thirdly, hydraulic engineers need to quantificate the amount of water
the farmland, on the left wing of the estate, needs per watering and
therefore if the waterinput into the basin is sufficient in summer.
Fourthly, an architect needs to assess the full potential of the residential
dike and if it is possible to use the old gardenwall as its inner gardenfacade.
Finally, the amount of local support is questionnable. As elaborated
on, the design is an integrative one. However, viewed from the Roer,
the dike of the rainwater basin is still a meter higher as the current
functionless dike. On the other hand, the design delivers the surroundings
more safety, a relieving dive in summer, a passable experience of the
Roer valley for all, and a place for teenagers to experience their first
kiss only five minutes from school away. Overall, the project
reaches out to its environment in a taking manner, but much
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more in a giving one. That is what a Wageningen educted landscape
architect should be all about:
For quality of life..

Conclusion
The design chapter concluded in the future Dutch estate, as being
produced by means of a, in versatility proliferating, landscape machine.
The integration of these two concepts, into the new water-based state
of the art design, is the main conclusion and the essence of the newly
gained knowledge for the discipline through this thesis. It is depicted in
figure 69.
Aim in relation to the research
The achievement of the aim in relation to the research is shown by
the figures 67 and 68. This thesis illustrates in which way water can be
used to create the multifunctional uses of the Dutch estate, in the case
of Foundation Holtveld. These multifunctional uses are agriculture,
recreation and nature development. The core principles that enable
this water sprung versatility are the eutrophication of water through the
soil on the one hand (figure 21, 70) and, in a lesser extent, the purification
of grey water through several purification-linkages in the landscape on
the other(70).

Figure 21 Core principle Eutrophication

Aim in relation to the problem
Besides the aim in relation to the research also the aim in relation to the
problem was drafted. The extreme duality of the waterproblem was the
watershortage in the summer and the flooding in the winter.
Due to the eutrophication and purification principles of the landscape
machine to create multifunctionality for the estate, the problem of
watershortage was solved at the same time by rain- and grey water
retention. However, the landscape machine also provided the
opportunity to safeguard the farmhouse from flooding in the winter by
extension of the dikes around it.
As the ground balance is +22712 m3, the designed estate is also in line
with the policy of the European Union and the Dutch government. The
changes in the Roer Valley contribute to the weakening of the effects of
floodings and droughts. Thereby, the water problems are not transferred
to the following stream areas, but are responded to with the three-point
strategy retain-store-discharge.
Demands Foundation Holtveld
All demands were integrated into the design and have been met,
except for the number of residential units. The foundation demanded
about twelve residential units, while the plan consists of eight.

Figure 70 Core principle Linkages

Part IV Discussion & Conclusion

Figure 69 Water sprung versatility, in the case of Estate Holtveld
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Reflection
The bachelor landscape architecture at Wageningen University
began september 2010, but really started midwinter 2011.
Prelude
After pre-university school I went a year abroad to turn my passion,
sailing, into the worldwide-recognized professional yachting title RYA/
MCA Yachtmaster Offshore. In November 2008, after I had just turned
eighteen and finished pre-university school in five years instead of the
regular six, I started the training in England.
After the completion of the theoretical and practical examination at
the end of April 2009 I came back as a man that had straightened
his mind out, found peace and was able to lead a group of all
ages. The following summer I chose to study bio-medical sciences in
Amsterdam as I was rejected for medicines. I had a great, social, year
in Amsterdam, but missed something in the study. Not all parts of my
brain felt used. The following summer I chose landscape architecture
as I thought I could mean something to the world by giving people
a better environment to live in. The first months of the study disturbed
me greatly by some of the courses. At first sight they did not seem
academic to me at all, because I was used to the intelligence level of
the straight exact thinking-structure of the medical sciences and, as
you will now understand, my mind was not that prone anymore of a
naive just graduated boy.
Midwinter 2011 something happened. I went to a keynote of Adriaan
Geuze and with his stories about his projects he got me fascinated. I did
not understand why, as I was still figuring out why the discipline was an
academic one, but he kicked me out of the exact thinking-structure.
Suddenly the unknown cabinet in my brains, that stayed empty with
bio-medical sciences and made me quit the study, was filled.
However, my goal of truly understanding why this discipline is of real
importance, was not over. I could not reason why the discipline was of
the same level of importance to humans, as the doctor is by preventing
his patients of dying. In this time, the filled cabinet in my brain kept me
going as this gave me the intuitive feeling that I was doing something
very important, a feeling that has always been right so far and led
me to great things in life. In the mean while, courses about aesthetics
by Paul Roncken, Rudi van Etteger and Gabrielle Bartelse, together
with keynotes of Adriaan Geuze throughout the Netherlands, kept me
interested in the discipline as aesthetics provide a way to exalt people.
My ultimatum to understand why the discipline is academic, was this
thesis. If I would still place questionmarks about this after the completion
of the bachelor, I could justify it to myself to make a shift and study
something else. I would do this, because I want to be of fundamental
importance to people and I cannot reason my life to be succesfull if
I’m not.

29

Process in practice
The design studios were attended with the thought of seeing them as
experiments in which I maybe could find the borders of the discipline and
thus understand it quicker.
In the studio site-design the design was completely based on perception.I
chose for this, because I thought I could be of most importance by
giving mourning people a peaceful environment where they could
think about beautiful memories with the deceased. Therefore the goal
of the cemetery was to be one big illusion. In addition, every weekend
I designed a different portfolio lay-out for the in between products, as I
wanted to develop myself in this.
The studio urban-design was based on the idea to get people to do stuff
together and pull them out of there homes.
Last summer, on holiday in the Dominican Republic, I was asked to design
a garden path over a open lawn in a typical sublime landscape. This
gave me some exciting real-life experience in which I tried to exalt the
client.
Finally, in the studio-regional design, I found the fundamental problem of
the people to be the sea due to the problems that it had caused them.
A completely new barrier was engineered that guaranteed the safety
of these people, in relation to flooding, and solved the sandhunger in
the lake behind it with its subsequent other major problems at the same
time. In this studio the border between landscape architecture and civil
engineering was found. (see portfolio)
Conclusion
The three-year-long wondering about the discipline payed off due to
the followed process of the bachelor and the effort put in this thesis. Due
to the exploration of the discipline I was able to find out why landscape
architecture is a very important discipline. It does not consist of the clear
stamp in that it always leads back to the fundamental human health,
as medicines does, because we are much more free in space. That is
why architects get lost in making designs for, for example, frogs that are
of no fundamental importance to us. It would be weak to view this as
landscape architecture in general. Off course, a design can be based
on proliferation of a non-human organism or ecological chain reaction
,which is indirectly of fundamental importance to humans. The problem,
because of which I had to go through this process, is that this often is not
the case when I look around. My doubts were constantly fueled due to
plans that do not answer this fundamentality on which I constantly aim
to live.
The discipline should be based on fundamental importance to humans in
a at least non-harmful way in relation to the other organisms, and healthy
processes, on this earth. Not the other way around. That is the way I will
practice landscape architecture.
The doubts about the academic level of the discipline have also
dissappeared. Looking back, it was the distinction between the aim of
the design in relation to the problem and the aim of the design in relation
to the research that finally clarified this for me during this thesis.
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