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PREFACE

This case study is made within the Messina project. It is an outline of the report “Is
geluk haalbaar?; Onderzoek naar de financiéle haalbaarheid van kustuitbreiding en
verkenning van de mogelijkheden voor PPS (2004)”.

The Hague, Netherlands, October 2005

Karen van Essen and Esther Uytewaal
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OVERVIEW OF COASTAL PROCESSES

In this chapter the physical description of the Holland coast is described. It contains the
origin (geology) and the morphology of the Holland coast, as well as the transport
agents that generate the sediment transport along the coast (Eurosion, 2003).

1.1 Geology and Coast classification

1.1.1 Coast classification

The Holland coast consists of a closed coast with dunes and sandy, multi-barred beaches
and can be characterised as a wave-dominated coast. The Holland coast a mixed-energy
coast, which implies that both the wind waves and the tides act on the sandy sediments
and induce the morphological responses.

1.1.2 Geology

The Holland coast (and The Netherlands in genera) is primarily the result of the coastal
and deltaic interplay between the North Sea and the rivers Rhine, Meuse and Scheldt.
Successive processes of climate change and fluctuations in the rising of the sealevel
(transgressive and regressive phases) are of great influence on the development of the
coastline (Figure 1). The present coastline is also aresult of human activities.

0 AD. 3 800 AD.

1500 A.D.

Figure 1. The Shape of the Netherlands around 0, 800, 1500 and 1900 A.D. respectively
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1.2 Morphology of the coast

1.2.1 Topography and Bathymetry

The Holland coast consists of 120 kilometres of aimost continuous shoreline, without
the presents of tidal inlets, seaarms and islands. Along a great part of the Holland coast
sandy, multi-barred beaches are present. These bars are constantly moving, especialy
during storms. The orientation of the coastline of the provinces Noord- and Zuid-
Holland is approximately north-south (10° —190°) and has a slightly concave shape.

The coastal profile of the Holland coast can be divided into severa zones (figure 2):

0 North Sea: with the deeper foreshore and the near shore zone (from 20 till the
mean sea level)

0 Beach: The beaches at the Holland coast have a width of 100 to 200 m from the
dune foot to the low water line and have an average slope between 1:35 and 1:60
The morphology of the beach is often characterised by a swash bar.

0 Dunes: The width of the dunes along the Holland coast varies from several
metres until kilometres. The dune area consists of the foredune (the primary sea
defence), which is the most seaward rim of the dunes or sometimes dikes and the
inner rim of the dunes — connect to the hinterland

o Polders.

Figure 2. Cross-section of the dune area of the Holland Coast.

The North Sea between the United Kingdom (UK) and The Netherlandsiis called the
Southern North Sea and contains the shallow part of the North Sea. The sandy
sediments of this shallow southern part have been much exposed to recent forces such
as tides and wave actions. The bottom therefore mainly consists of undulating sands and
elongated sandbanks.

1.2.2 Sediment characteristics

The sediment of the Holland coast iswell sorted and composes of fine to medium sand
with amean grain size between 250 and 350 mm.
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1.3 Transport agents

1.3.1 Wind regime

Most of the winds along the Holland coast come from the North Sea. The prevailing
wind direction is southwest (23%), followed by west (16%), east (13%) and northwest
(12%). The stormy winds causing the largest wind set-up along the coast are coming
from northwest.

1.3.2 Wave climate

Waves mainly approach the coast from southwesterly and north-north-westerly
directions. During fair-weather conditions (Hyo < 1 m) waves approach the coast most
often from southwesterly directions. During conditions with Hyo between 1.5 and 3.5 m,
waves approach the coast most often from southwesterly directions. The largest storm
waves, with Hyno > 4.5 m, are incident from the west to northwest. The seasonal
variation in the storminess of the wind climateis clearly reflected in the wave climate.
In the stormy winter months (November - January) the monthly mean wave height is
about 1.7 m, while in the summer months (April —August) the mean wave height isjust
about 1 m.

1.3.3 Tidal regime

Thetidal currentsin front of the Holland coast are northward directed during the flood
period and southward directed during ebb period. The periods of high tide and low tide
along the Dutch coast vary. Apart from that, the differences between high and low tide
vary, which is mainly caused by the funnel shape of the North Sea. In the south the
differences are considerably larger than at Den Helder, further northwards the difference
in tides increases once again. In Vlissingen, the mean tidal rangeis 3.80 m. Moving
northwards along the coast, declinesto 1.40 m at Den Helder and then increases again
to 3 m at Delfzijl (V&W, year unknown). So along the Holland Coast the tidal range is
smallest. Because of that the Holland coast can be characterised as a wave dominated
coast.

1.3.4 Near shore currents

A wide variety of coastal processes can be observed in the near shore zone. The middle
and lower shore face up to depths of about 20 mistypically the domain of the tide-,
wind-, and density-induced mean currents with the waves acting as a stirring
mechanism for the sediments. Close to the surf zone, wave transformations become
important and the number of hydrodynamic processes increases substantially and wave-
and current-driven mechanisms become equally important. On the upper shore face and
inside the surf zone (active zone), waves are subject to shoaling, refraction, dissipation
and breaking.

1.3.5 Sea level rise

In the future a change in climate is to be expected, with an accelerated sealevel rise and
changein storm frequency. The amount of sealevel rise and storm frequency is
uncertain. The Royal Netherlands Meteorological Institute (KNMI) predicts a
temperature rise of 1-3,5 degrees; arise of rainfall with 3% in 2050 and 6 % in 2100
and a 60 — 80 centimetres sealevel rise (including the declination of land).
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1.4 Sediment transport

Figure 3 shows the movements of water and sediment in the North Sea. Due to the tidal
influence, there is a south-north current along the Dutch coast.

Figure 3. Water and sediment movements in the North Sea.

The Dutch coast consists mostly of sand, which serves as the foundation of the coast.
The coastal foundation zone is dynamic and constantly changing in terms of location
and shape. On the whole, it can be compared to aslowly flowing ‘river of sand', of
which the 'banks' are the inner dune edge and the contour of the line formed by the
points lying at 20 metres below Amsterdam Ordnance Datum. With the ‘river of sand’,
approximately 12 million m® of sand is transferred annually from the North Seato the
Wadden Seaas aresult of rising sealevels and coastal erosion. An important causeis
the Wadden Sea’s “hunger for sand’, which is satisfied by sand erosion at the northern
end of the province of Noord-Holland and the Wadden Sea Islands.

In addition to sand, erosion involves silt and other sediments, which is of crucial
importance to the ecological function of the Wadden Sea. In addition to this large-scale
transfer of sand, sand flow is responsible for local gains or losses of sand. Erosion can
pose athreat to some areas, including those with narrow stretches of dune or narrow
beaches. Sand replenishments are carried out to compensate for such losses.
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1.5 Coastline variation

Asaresult of the policy of dynamic preservation, to maintain the coastline to prevent it
from further erosion, the Dutch coastline is no longer subject to structural erosion.
About 10 % of the number of transects of the Basal Coastlineis still exceeded. This has
got to do with both the business economic interpretation of the nourishment scheme and
the view on the dynamics allowed. The volume of sand is increased in the near-coastal
zone by the sand nourishments. Without sand nourishment a trend-like sand loss in the
near-coastal zone would have occurred of 1.75 Mm?3ly.

Over the last 30 years sand loss of approximately one million m%/year (with aerror of
30 %) has occurred from the Holland coast on deep water. More than half of it takes
place north of 1Jmuiden. The coastline variation of the Holland coast can be described
asfollow:
0 Inmost northern coastal sections of Jmuiden erosion takes place on deep water
and in the near shore zone.
0 Inmost southern sections sedimentation takes place in the near shore zone and
erosion on deep water.
o Immediately north and south of IJmuiden sedimentation occurs, as well in the
near shore zone as on deep water.
Large-scale sand balance studies of the Dutch coast have shown that the slope of the
coast of the provinces of North and South Holland —between Hook of Holland and Den
Helder —is becoming steeper.

Eroding sites
For the Holland coast the main eroding sites are north of IJmuiden: Callantsoog - Petten
and Bergen aan Zee — Egmond aan Zee.

Erosion ratesand trends

As aresult of the regular measurements of the coastline, the large-scale trendsin
volume change can be calculated for the Dutch coast over the last 30 years (figure 5). In
the northern part of the Holland coast (the Province of Noord-Holland) the erosion in
the near shore zone is-0.5 till -0.7 10° m*y and in deep water -0.3 till -0.1 10° m%y. At
|Jmuiden sedimentation takes place; +0.6 till +0.9 10° m%ly. In deep water of the
southern part of the Holland coast (the Province of Zuid-Holland) erosion takes place (-
0.6 till -0.4 10° m%ly), while the near shore zone is gaining sediment (-0.2 till —0.05 10°
m°ly). These global trends give an indication for the behaviour of the coastline. It is the
average of alarger coastal area. It is possible that on local scale the behaviour of the
coast is different. An example isthe coast of Zuid-Holland, where thereisalot of
diversity: erosion in deep water and sedimentation in the near shore zone or erosion in
deep water as well asin the near shore zone. The Holland coast as a single unit shows
erosive behaviour (-9.6 105 m3yr-1).
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Figure 4. Annual increase and decrease of sand volume for the Dutch coast.
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2 VALUES AFFECTED BY COASTAL PROCESSES

Broad sandy beaches and extensive dune ridges dominate the Dutch coast. A significant
part of the coastal area exists of protected natural areas. These areas have a high
international value, because they belong to the relative rare Northwest European dune
biotope. Protections of these areas are regulated in laws and regulations. These dunes
protect the low coastal plain against the sea, since 25% of the Netherlands lies below
sealevel.

Approximately two-thirds of The Netherlands (25,000 km?) is principally at risk of
flooding, The Holland coastal zoneis fully within this flood prone area and comprises
most of the Dutch population and economy.

Based on the size of the population and the economic conditionsin the 1950s, the
national Government decided that the dikes and dams in the densely populated Holland
have to resist a storm surge occurring once in the 10,000 years. The assessed chance
that this areawill flood is less than one ten-thousandth per year. In other words, any
person living in this area has a one percent chance of experiencing aflood in his
lifetime, if he livesto be 100. The safety standards are not the same for the different
areas (Figure 5).

Figure 5. Safety standards with respect to flooding in The Netherlands.

11
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The areas behind the dunes are build-on or intensively used. Zuid-Holland is by far the
most densely populated province in the Netherlands. Human activities in the Dutch
coastal waters include fisheries, sand extraction, oil and gas extraction, oil refinery, sea
transport, shipping and related companies, shipbuilding, recreation and tourism. In the
coastal area (the dry part) the human activities are agriculture, horticulture, drinking-
water extraction, living, tourism and recreation.

According to the figures obtained between 1990 and 1996, there is an average of about
76,000 people working in companies involved with the North Sea and they contribute
up to 2.3 % of the Gross National Product (GNP) of The Netherlands (Otto, 1998).

In Figure 6 the percentage income per human activity in the Dutch coastal watersis
presented. A total of 6.2 billion Euros is annually obtained from all the activities on the
coastal waters. Oil and gas extraction contribute the most whilst constructions in the sea
and shipping takes the second and third place. The fisheries, fisheries related activities
and sand extraction are the least contributing activitiesin the coastal waters.

Figure 6. Income distribution per utilization in the Dutch coastal region in 1996.

19
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3 ADMINISTRATIVE SYSTEM

The Netherlands is a decentralized unitary state consisting of three main hierarchical
administrative levels of water management: national, provincial and local level.

In table 1the forma mandate of the different levels of authorities are summarized.

Flood defence

Spatial planning

National government

Drafts the precept document, on the basis of
which permits are granted for activitiesin
flood defence zones that are managed by the
national government.

Enforces compliance with the preconditions
in flood defence zones that are managed by
the national government. If necessary,
recourse is taken to administrative
enforcement.

Supervises flood defence management. Has
the authority to issue designation orders.

National government

Prepares the key planning decision.

Has the authority to issue designation orders
relating to the adoption and contents of
regiona plans and zoning plans.

Has the authority to amend the official
approval decision of zoning plans.

Has the authority to render inoperative
concrete policy decisions that have been laid
down in the regional plan.

Provincial authorities

Supervise flood defence management.
Discontinue work that conflicts with the
public or provincial interest (with the
exception of work commissioned by the
national government).

Commission work that is necessary for
flood defence.

Provincial authorities

Adopt regiona plans.

Elaborate and implement regional plans.
Have the authority to issue designation
ordersrelating to the contents of regional
plans and zoning plans.

Approve zoning plans.

Water board

Drafts the water authority bye-law and
corresponding restrictions.

Grants permits for activitiesin the flood
defence zone.

Enforces compliance with the water
authority byelaw.

Municipal authorities

Adopt zoning plans and, if any, structure
plans.

Elaborate, implement and amend zoning
plans.

Grant permits and exemptions relating to
zoning plans.

Enforce zoning plans and impose penalties.

Table 1. Formal mandate of national, regional and local authorities.

12
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4 COASTAL DEFENCE ACTION

The Netherlands is situated in the delta of rivers; part of the country lies below mean sea
level and would be flooded regularly if not protected by dikes. An important function of
the dunesis the defence of the hinterland, but the areais aso important for drinking
water supply, recreation, and residential and industrial functions. The pressure on the
coast increases; pressure from land and pressure from sea. The growing economy of The
Netherlands, and the growing population are serious problems in the Dutch coast, which
have to be dealt with. Since 1950 the national population has grown by 50% and the
Gross National Product is, after correction for inflation, multiplied with a factor 6. User
functions such as nature, recreation, tourism and water supply are all demanding a
considerable amount of space. Urbanisation of the coastal zone leads to a conflict with
the demands for a safe coast and a safe hinterland, especialy with the growing pressure
from the sea. Due to climate change an accelerated sealevel riseis expected and an
increase in the number and intensity of storms.

Under the influence of the forces of nature the natural barrier is constantly moving. In
some places advancing seaward and receding landward in other. Before 1990 the policy
with regard to coastal protection wasto utilise the natural processes along the coast
wherever possible. However, if the entire length of the coast were given over to natural
processes, hundred of hectares of dune would be affected by erosion in the long run,
while the safety of the polders lying landward of the dunes would be endangered.
Therefore in 1990 Parliament adopted the envisaged policy of the Dutch government to
stop further structural coastal recession. The Ministry of Transport, Public Works and
Water Management established the ‘basal coastline' as the position of the coastline on
1ste January 1990 and determined that the coastline should be prevented from moving
inland. The coastal policy of 1990 isreferred to as ‘ dynamic conservation’ and three
goals were formul ated:

0 No further retreat of the coastline

0 Preservation of valuable dune areas

0 Preservation of the natural dynamic character of the coast.

4.1 Sand nourishment

Every year the position of the coastline is measured and compared with the reference
standard. If it looks as if the basal coastline will be breached by ongoing coastal erosion,
preventive measures are taken in advance. In practice, this means that sand
nourishments are carried out. The result of the annual measurementsis used as abasis
for the annual sand nourishment programme. In this way, dynamic preservation is put
into practice.

Figure 7 shows the amount of sand nourishments used along the Dutch coast in the
period between 1991 and 2000.

11
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Figure7.  Amount of sand nourishment between 1991 an 2000.

42 Weak links

Several potential weak links areidentified in the coastal zone (figure 8). Here
strengthening of the sea defence is expected to be necessary between now and fifty
years, but also the spatial quality needs to be enhanced.

Figure 8. Potential weak links
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For each of these weak areas solutions are being investigated that should guarantee
safety until 2050. There are three different alternatives:

0 Seawards

0 Landwards

o Consolidate

4.3 Coastal extension

The parliament requested in 2004 a exploration (within 2 years) on the possibilities for
coastal extension between Hoek van Holland and Scheveningen (figure 9). Goal of the
exploration is to investigate conditions under which coastal extension could be:
Financially sustainable;
Economically viable;
Acceptable for al stakeholders.
This study has a tentative character and does not have aformal status to prepare
decision-making.

With this request, the parliament did not have a specific problem in mind to be solved
by the creation of new land in front of the coastline of South-Holland. Nevertheless, the
presence of “weak” areasin the coastal defence line was amajor cause to revive ideas
for coastal extension of the 1980s and 1990s. Furthermore, coastal extension could
contribute to other needs in the region such as nature development, prevention of salt
water intrusion and space for recreation and housing.

The responsible State Secretary adopted this request and the Ministry of Transport,
Public Works and Water management carries out this study in close co-operation with
the Province of South-Holland.

Figure 9. Sudy area
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This exploration is divided into three phases:
1. Phase 1 focuses on the question if coastal extension isfinancial sustainable and
the possibilities of Public Private Partnership (PPP);
2. Phase 2 focuses on asocial cost benefit analysis (SCBA);
3. Phase 3 focuses on the preparation of the decision process, and stipul ate the
steps to be taken to come to a decision on coastal extension.

Old plans for coastal extension (1980s and 1990s) ended up with strong resistance by
the public and interest groups. Therefore, in this study it was chosen not to start with a
plan but to consider various aternative options (rough designs) for coastal extension
with the final aim to understand the conditions under which coastal extension could be
financially sustainable, implemented in a PPP process, of added value for the society
and socially acceptable.

In the study an unusual sequence of activities was chosen by first investigating the
financial possibilities before questioning the value added for the society asawhole (in a
SCBA). Thereason for this order isto have arealistic picture of the financial feasibility
in an early stage of project development.

This report describes method and results of the first phase of the study. This part of the
study was carried out in 2004. In 2005, the second phase has started. In this phase, the
crucia issue isto have common understanding (state, province, municipalities, water
boards, public and interest groups) of the objective(s) of coastal extension. This process
is expected to take until the end of 2005 after which a SCBA is expected to be carried
out in thefirst half of 2006.

4.3.1 Alternatives for coastal extension

The central question of the first phase of the study isto identify the conditions under
which coastal extension could be financially sustainable and a PPP could increase
financing possibilities. As mentioned earlier, rough designs have been used to explore
the reach of afinancially sustainable coastal extension programme.

For the purpose of this study four different spatial programs (in the matter of shape,
surface area and development) for coastal extension are defined. The basic principle for
these different programs is reinforcement of the coast. These programs were defined to
explore feasibility of minimal coastal extension with nature development on the new
location as well as the “maximum” coastal extension with commercial exploration.

Points of departures for the study are two policy documents (“Nota Ruimte” and
“Ruimtelijke Structuurvisie Zuid-Holland™). These documents mention in particular the
elevation of the quality of the coastal area with adominant nature development on, if
desired, on new land.

For that purpose the province of South Holland has supplied the relevant framework and
assumptions for the different spatial programs (table 2).

17
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Table 2. Points of departure for the different spatial programs
[Funcions ~ [Pointsofdeparture |
Nature Enlargement of the area with the function nature is an important
task for this part of the South Holland coast. An enlargement of
at least 1000 ha should be a substantial enlargement of the
present area.
Recreation The realization of housing is coupled with the want of recreation
space for the new residents. For this purpose thereis no
accepted norm, but the study should take thisinto account. For
instance to make an assumption of the amount of area for
recreational use per 1000 houses.
Tourism Theintention isto get a quality impulse for the (inter) national
tourism so that there will be a second economic pillar for the
Westland. This demands mainly accommodation in connection
with present tourist resorts. The proportion of this ambition is
depended on the future demand, which is now impracticable to
indicate and should be placed in the context of the development
of tourism of the coast as whole.
Housing Housing in the (new) coastal zone should be put in connection
with the future demand of housing in the province and in
particular the nearby situated areas “Haaglanden”, “Westland”
and “Rijnmond”. It could be a contribution of maximum 10-
25% of the yearly housing demands from the year 2015. Around
2025 the necessary yearly housing demands will decline till
10000 houses. Meanwhile there will be a strong increase of the
aging population. This (graying and different housing of these
people) needs to be taken into account for the spatial programs.
Company terrain/glasshouse Till 2020 there are no claims for new company terrains and
glasshouses in the coastal area. But in the long-term (>2020) it
is nevertheless wise to reserve some area (dependent on the
chosen proportion).
Infrastructure The necessary opening-up infrastructure for coastal extensionis
strongly dependent on the chosen program and design, With a
limited program existing infrastructure can be used. If the
program is more extensive then there will be need for opening-
up infrastructure.
Coastal protection Housing on the seaside of the seawall will need to be protected.
For the seawall (inside dune until beach NAP +1m) the
necessary areawill be ca 600 ha. If the seawall will be moved
seawards to create space, there will be needed an area of ca. 200
— 600 ha (depending on the extend of movement).
Coastal maintenance The extra costs for maintenance of the coast (inclusive the cost
for maintenance el sewhere on the coast, due to coastal
extension) need to be brought into vision.
Dune compensation (main port) | Due to the main port devel opment Rotterdam 35 ha of dunes
(compensation) will be created south of “Ter Heijde” and the
“van Dixhoorn driehoek”. This need to be taken into account.

The rough designs areillustrated in appendix 1.
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4.3.2 Cost-benefit analysis

4.3.2.1 Introduction

The study investigates, by means of afinancial Cost-Benefit Analyze (CBA), whether
the coastal extension isfinancial sustainable and if a PPS construction is attainable.

On basis of the four different spatial programs the costs of the required investments and
maintenance of land reclamation as well as opening up the infrastructure are estimated.

The benefits are estimated. The analysis did mostly concentrate on the need for housing,
because selling houses bring in the most. The possibilities for tourism and recreation as
well as nature as cost center are also explored.

For each program atime planning is defined, which is the basis for the yearly cash flow.

The financia sustainability has been analyzed on basis of the estimate of the costs, the
feasible benefits and the supposed phasing of coastal extension. It is assumed that the
magnitude of the housing development is the determent factor for financial
sustainability. Given that the study is an exploratory study and there are uncertaintiesin
hypothesis, a sensitivity analyze is executed.

Given thefinancial sustainability of the project different PPS constructions are
identified and pros and cons are analyzed. These possibilities are presented to experts
from public and private sector. On the basis of the insights of these experts a preference
model has been defined.

The outcomes of the findings of this study are presented to expertsin aworkshop to
ensure the quality of the executed study.

The question whether coastal extension could be a financially healthy and sustainable
investment has been studied through a ‘business-case’ analysis. The financia benefits of
the investment should outweigh the costs of investment and maintenance. Itisa
financial cost-benefit analysis conducted from the viewpoint of the investor (or
consortium of investors).

The consequences of coastal extension for the society, that are part of an social CBA,
are only regarded as long as they have financial implications for the investor. For
example when intervening in a natural protected area. The investor can be held
responsible for nature compensation, implying additional investment costs.

The current business case analysisis defined as:
Land reclamation, make the land ready for building, coastal protection,
construction of infrastructure (including roads to connect the new land with
the mainland), construction and exploitation of housing, social and
commercial facilities.

10
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4.3.2.2 Financial costs and benefits

The following table shows for each spatia program (or rough design), the surface of the
programme, the area built (red functions), the investment costs and the number of

houses that are to be built and sold to make the investment profitable.

Table 3.
New land Green— Green-blue and Green-blue and Green-blue and red
blue* red red*
Area (ha) 1100 1600 1300 3000
% red functions 0 18 34 23
Superstructur 292-451 476-706 467-708 875-1352
Substructure® 35-50 388-504 501-664 998-1321
Opening up 8-8 59-59 56-56 59-59
Unforseen 17-25 46-63 51-71 96-136
Total 352-534 969-1333 1075-1499 2028-2868
Nature
compensation Not yet vakued
Morphological
effects elsewhere
Traffic effects - + + ++
mainland
| Benefitstobearthecosts |
Number of houses | 14000 12000-22000 12000-23000 22000-48000
Sale-period (yr) 7 6-11 6-12 11-24

! Red = housing/infrastructure; Green = nature; Blue = water
2 quperstructure: utility companies (gas, water, electricity), nature facilities, make land ready for

building and living.

3 Qubstructure: land reclamation, sand loss, reinforcement dam “ Hoek van Holland” , dam marina
“Hoek van Holland” , northern pier, southern pier, pier at “ Ter Heijde” and maintenance coastline.

A sensitivity analysis has been carried out for pessimistic scenario’ s with regard to the
number of houses sold, financing costs and reclamation costs. The results are
predictable in the sense that an increase in costs and a reduced annual revenue only
increase the total number of houses to be sold.

Table 4. A sensitivity analyze has been executed for the programs 2, 3 and 4.

Number of houses needed (Base Case)

17000

17000 | 33000

Number of houses needed if:

- Sale housed yr 75% 18000 18500 | 41000
- Sale houses yr 50% 23000 23000 | >50000
- 1% higher financing costs 17500 18000 | 38000
- 2% higher financing costs 18500 19000 | 44000
- Sell nature grounds (25000 euro per ha) 15500 16500 | 30500
- Government contribution 250 million euro | 9500 10500 | 24000
- Government contribution 500 million euro | 4000 5000 | 16500
- Costs land reclamation 33% higher 23000 23000 | >50000
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The possibility to sell nature grounds (e.g. to accommodate nature compensation
projects) reduces the required number of houses to be sold slightly. A governmental
contribution in investment costs can reduce this number substantially.

The outcome of the sensitivity analyze need to be interpreted as arange for possible
costs and benefits of coastal extension. The question whether so many houses are
needed will be investigated in phase 2.

4.3.2.3 PPS Construction

There are five different PPS constructions defined, in which the mutual relations
between parties move from a strong private contribution (figure 10; left) towards a
strong public contribution (figure 10; right).

Private

Model 1 %M Model 4 Model 5

Public

Figure 10; different PPS Constructions.

Modéd 1: Fully private development (concessie)

Model 2: Public — Private development without risk-participation government
Model 3: Public — Private development with risk-participation government
Model 4. Public directed development with private process management
Model 5: Public directed development

Experts from the private sector as well as from the public sector judged the five models.
Theresults are given in table 5.

Table 5; evaluation attractiveness per program

Model 1.

Model 2.

Model 3.

Model 4.

Model 5.

Uncertain attainable
Attainable
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A PPS construction for covering costs for coastal extension with development of
housing on existing land is not recommendable;

A PPS construction for covering costs for coastal extension with development of
housing on new land is a more likely construction. Fully public development of
PPS is not recommendable;

Recommended is a PPS model (equa partnership public-private) with private
involvement in an early stage.

4.3.2.4 Consultation experts

An expert meeting was organized with potential stakeholders and independent experts
who have experience with large-scale projectsin the field of spatial development.

During the expert meeting there were central questions under discussion:
1. What istherealism of the assumptions?
2. How attractive are the PPS constructions and which model had the preference?

The experts mentioned that the chosen assumptions for the costs and the benefits are
reasonably and within the chosen range. Some comments were made at the defined
heights of the ground shares. These remarks are incorporated in the sensitivity analysis.

Most of the experts supported program 4 to elaborate. Program 1 and 3 were mentioned
not recommendable.

Most of the experts supported PPS construction model 3; the public — private
devel opment with risk-participation government.

4.3.3 Results and discussion

Thefinancial CBA showed that coastal extension isfinancially sustainable if alarge
number of houses can be sold.
Coastal extension isfinancially sustainable and can if necessary be realized
without direct financial contribution of the government.
Coastal extension with housing gives plenty of possibilities (65 — 80% of the
area) for nature devel opment (and recreation).
The construction of houses on old land to finance coastal extension is not
recommendabl e.
Only large amounts of houses on new land are interesting for developers, so it
will be advisable to investigate the desired direction of urbanization for the
south wing on the long-term.
A financial contribution of the involved government reduces the necessary
amounts of houses to get afeasible financial outline.
A PPS construction for the realization of a coastal extension is attainable.
Recommended is to choose a PPS model with public — private devel opment
with risk-participation of the government.
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6 APPENDIX 1; DIFFERENT PROGRAMS

Program 1: land reclamation for nature and
recreation between Hoek van Holland and
Kijkduin. The costs will be covered through
re-design of existing land (housing instead
of greenhouses).

1100 hanew land between Hoek van
Holland and Kijkduin;

Primary function: nature; atidal
inlet at the Van Dixhoorndriehoek (natural
area);

Nature concerns mostly dunes;

Old dunes may grow into broad-
leaved forest;

Housing development in existing
greenhouse aress;

Extensive possibilities of recreation.

Program 2: land reclamation between Hoek
van Holland and Kijkduin. The costs will
be covered through different functions
(mainly by selling houses) on the new land.

1600 ha new land between Hoek
van Holland and Kijkduin;

Urban development at Hoek van
Holland, including a maringa;

Rural living areanear Ter Heljde
and nature development in Sonneveld;

Opening up Hoek van Holland (auto
way, railway);

Extensive possibilities of recreation.

N
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Program 3: land reclamation between Hoek

van Holland and Schevingen (larger area
than program 2). To take the weak coastal
areanear Ter Heijde in account a pier will
be located near Ter Heijde. Program 3
gives more possibilities for red functions
(housing etc.). The costs will be covered
through different functions (mainly by
selling houses) on the new land.

1300 ha new land between Hoek
van Holland and Scheveningen;

Urban development with apier at
Ter Heijde,

Urban development at Hoek van
Holland, including a maring;

Kijkduin stays at the seaside, no
coastal extension at Kijkduin;

Villa's south of harbor of
Scheveningen;

Relative limited development of
nature.

Program 4: land reclamation between Hoek
van Holland and Scheveningen. In Kijkduin
the seaside resort will be extended, soitis
not necessary to create a pear near Ter
Heijde. The costs will be covered through
different functions (mainly by selling
houses) on the new land.

3000 ha new land between Hoek
van Holland and Scheveningen;

Urban development near Hoek van
Holland and Scheveningen;

Development fourth marina near
Scheeningen;
. Space for nature near Solleveld and
Westduinpark;

Extensive possibilities of
recreation.;
. Opening up Hoek van Holland
(auto way, railway).
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