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The Delta Programme is a national programme in  

which the central government, provinces, municipal  

councils and water boards work together, involving  

social organisations and the business community.  

The objective is to protect the Netherlands from 

looding and to secure a suicient supply of freshwater 

for generations ahead. 
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9 January 2011. The Limburg village of Iteren  

threatened by rising water levels in the river Meuse.

Photo page 2-3: 

5 January 2012. Westerly gale at sea. Massive waves  

lash the Hondsbossche seawall at Peten.
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Working on the delta

Water has brought our country enormous wealth as well as the occasional catastrophe.  

Four major European rivers (the Scheldt, Meuse, Rhine and Ems) run into the North Sea in our 

country. This is the delta in which the Dutch live and work. Water has created an economic core 

area for northwest Europe, which is vulnerable as a result of that same water. 

The Netherlands has reined in that vulnerability signiicantly, particularly in the last century.  

Two major loods were the main reasons to signiicantly improve the level of protection. The 1916 

lood prompted construction of the IJsselmeer Closure Dam (1932). The 1953 lood disaster, which 

caused 1,800 fatalities, resulted in the Delta Works. Ater decades of hard work, the completion of 

the Maeslant storm surge barrier (Maeslantkering) in 1997 marked the completion of this project as 

a whole. Work is currently being done on the Flood Protection Programme and ‘Room for the 

River’ projects. Periods of drought, such as in 1976, 2003 and 2011, taught us that water shortage 

can also be a problem. All of the interventions have also drastically changed freshwater supplies. 

New freshwater reservoirs, the largest of which is the IJsselmeer lake, have produced 

unprecedented opportunities for our agriculture and industry.

But the work is not done yet. The number of people and the value of what needs to be protected 

change under the inluence of economic and demographic developments. Water and the soil also 

change over time: the sea level rises and the soil subsides. The climate is also changing, resulting 

in higher temperatures and more extremes in river discharges and rainfall. As such, lood 

protection and freshwater supplies continue to demand atention. Living safely in an atractive 

but vulnerable delta requires continuous maintenance and investment. The Netherlands actively 

works on this: by implementing the Delta Programme, it seeks to pre-empt any future disasters. 
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The Dutch delta is well protected, but not robust 

enough yet. Recent events have underlined this: in 

2011, many sectors sufered losses due to a long dry 

spell, while looding threatened some areas in 2012. 

The Delta Programme conirms this: maintaining 

lood defence systems, updating lood risk 

management standards and safeguarding 

freshwater supplies will result in a task worth 

billions of euros in the decades to come.1 Efective 

lood protection and suicient freshwater  

supplies (will continue to) require further research 

and innovations, directive decisions, decisive 

implementation and thorough maintenance. This is 

to be carried out jointly by the central government, 

water boards, provinces and municipal councils, 

with input from social organisations and the 

business community, and directed by the Delta 

Programme Commissioner. Decisiveness and public 

support are key to the approach. This is what the 

Delta Programme is all about. 

Flood risk management and spatial adaptation

The scope of the lood risk management tasking has 

become clearer since the previous Delta Programme 

report (DP2012). The dykes have undergone an ‘MOT’ 

again; the results of the Third Assessment of primary 

lood defence systems are available and the central 

government and water boards have set out their 

agreements on inancing in the Administrative 

Agreement on Water (Bestuursakkoord Water). The total 

length of the reviewed lood defence systems is  

3,767 km, of which 1,225 km currently do not meet  

the statutory standards. Approximately half of the 

systems that failed the test are subject to a new 

tasking. The shortcomings of the remainder were 

already known and improvement measures are 

ongoing. In parts of our country, the statutory 

protection standard itself also demands atention. 

Most lood risk management standards date from  

the mid-20th century, but since then, the number of 

people behind the dykes has risen considerably,  

the economy has grown and the invested capital  

has increased signiicantly.

1 See analysis and recommendation on securing Delta Programme  

inancing in DP2012.

At the end of 2011, analyses became available of the 

social costs and beneits of lood defence systems and 

the risk of casualties due to loods. These show that  

it is not necessary to increase the standards by a  

factor of ten for the Netherlands as a whole, as 

recommended by the second Delta Commitee.2 

However, lood risk management standards do need 

to be updated in parts of the country, particularly in 

the area around the major rivers, parts of the Rhine 

Estuary-Drechtsteden region and around Almere. For 

these areas, both the risk of casualties and economic 

considerations prompt further investigation of 

increasing the level of protection. This will be done 

over the next two years. A basic safety level regarding 

individual loss of life due to looding (‘tolerable 

individual risk’) will apply throughout the Netherlands, 

except for the areas outside the dykes, and no-one 

will be worse of in terms of safety or lood risk 

management.3

Generally speaking, prevention is the most cost-

efective approach towards limiting lood risk. The 

Delta Programme will also focus on the concept of 

multi-layer safety. As such, it will address, in addition 

to prevention, limiting the consequences of looding 

by a more efective spatial organisation and efective 

disaster management. This is done everywhere to 

limit the residual risk; in areas where the standard 

needs to be tightened up, this may be combined  

with preventive measures. In 2014, this will result in  

a proposal for the Delta Decisions on lood risk 

management and spatial adaptation. The later Delta 

Decision also includes how pluvial looding, drought 

and heat stress can be addressed in urban planning 

and the urban water system (the climate-proof city).

In short, a triple tasking needs to be carried out over 

the next few decades: keeping the safety system of 

dams, dunes, dykes, lood barriers, lood plains, 

coastline and other water infrastructure up to 

standard; updating the standards of this safety 

system, where necessary; and responding to changing 

circumstances, such as soil subsidence, changes in 

2 ‘Veerman Commitee’, Working together with water, 2008.  

3 In accordance with the leter from the State Secretary for I&M, Parliamentary 

document number 31710, no. 26, and the Van Veldhoven-Lucas motion, 

Parliamentary document number 27625, no. 262.

1 Introductory summary
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river discharge and a rising sea level. In many 

locations, tasking concerning lood risk management 

and spatial adaptation is accumulating, for which  

the Delta Programme guarantees a cohesive 

approach. Linking the required measures to regional 

developments reveals eicient solutions with more 

social added value. Opportunities of a ‘no-regret’ 

nature that have arisen can already be seized; 

something which is important for our country and 

supports our economy.

Freshwater supplies

On average, agriculture loses out on €0.4 billion a year 

in yield due to drought. A lack of freshwater or low 

water levels in the rivers can also damage other 

sectors (shipping and transport) and nature. 

Groundwater levels that are too low cause damage to 

foundations in built-up areas. Depending on how the 

climate and the economy develop, damage resulting 

from water shortages may increase considerably. 

The previous report (DP2012) already found that 

current policy is nearing its limits and that new 

objectives for freshwater policy are needed. The Delta 

Programme 2014 will contain proposals for these 

objectives, together with measures to make the water 

system more robust. These may include interventions 

to make beter use of the water supply in the 

IJsselmeer lake, to optimise water distribution in the 

main water system or to limit salt intrusion in the 

western part of the country in addition to agreed 

maintenance, and to realise alternative water supplies. 

Measures are also required for the ‘elevated sandy 

soils’. Not all damage can be prevented. There is 

additional room for innovation where no solutions 

have been found yet. Moreover, water users will have 

to adapt to the available water volume (adaptation).

The Delta Programme 2014 will study the conditions 

for creating suicient water supplies for important 

economic and vulnerable areas such as agriculture, 

horticulture, industry, power supply and nature, 

identifying which investments are justiied to achieve 

this. A social cost-beneit analysis (MKBA) will form  

a key building block for the Delta Decision on 

Freshwater in 2014-2015.

The playing ield of possible measures

Last year, more insights were gained into the possible 

approach to lood risk management and freshwater 

supplies beyond 2015 at both a national and an area 

level. This report outlines the playing ield of possible 

strategies (objectives, measures and development 

paths). Strategies that are technically not feasible, that 

enhance the tasking or for which much beter and 

cheaper alternatives exist have been dropped, 

representing major progress.

Tasking in the area around the major rivers, Rhine 

Estuary-Drechtsteden and the Southwest Delta 

(Rhine-Meuse delta) can, in principle, be met in the 

long term by deploying combinations of dyke 

improvements and river widening, linked to area 

development. Good experience was gained with this 

from the Room for the River and Meuse Projects 

programmes. The Rhine-Meuse delta provides 

opportunities for testing innovative (Delta) Dyke 

concepts, including the multi-functional use of dykes, 

in strategic locations. Additional peak water storage in 

the Southwest Delta may also contribute to lood risk 

management. The protection of a number of areas, 

including the Alblasserwaard, the Krimpenerwaard 

and along the river Lek, may require other, more 

drastic measures to keep safety at the required level. 

Examples include adjusting discharge distribution 

across the tributaries of the Rhine and construction of 

new, closable lood defence systems. The possible 

consequences of a lood may be limited by adjusting 

and improving spatial organisation and disaster 

management. Several measures are conceivable for 

freshwater supplies, such as alternative water supply 

or innovative ways of limiting salt intrusion into the 

Nieuwe Waterweg. The Delta Programme approach 

produces new solutions. For the Hollandsche IJssel, for 

example, the possibility has emerged to close the river 

in the longer term, e.g. by means of a lock and a sluice. 

This may be interesting and efective, given the high 

costs of keeping the dykes and the closable lood 

defence systems in this tributary up to the required 

standard. The measure may also be beneicial for 

freshwater supplies. Next year, the Delta Programme 

will detail the possible strategies together with all of 

the parties involved. Around the Grevelingenmeer and 

Volkerak-Zoommeer lakes, this is being done in the 

form of a framework vision.

Along the Coast and in the Wadden Region, the basic 

principle remains: ‘sot where possible, hard where 

required’. With such measures as the reinforcement of 

the Hondsbossche and Petemer seawalls, the inal, 

short-term botlenecks will soon be a thing of the 

past. In the long term, suicient sand replenishments 

will remain essential for maintaining the foundations 

of the Dutch coast. The National Coastal Vision, to be 

published in 2013, will include proposals for measures. 

Innovative solutions that can be linked to other 

objectives and ambitions in the region appear 

promising and advisable. This also applies to the 
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required dyke improvements along the Wadden Sea. 

That way, the people, economy and facilities in the 

area will remain properly protected.

The key question in the IJsselmeer Region is how long 

gravity driven drainage of water into the Wadden Sea 

will remain eicient and efective. It has now become 

clear that in due course pumps will be required to 

pump away the surplus water because of the major 

negative impact and higher costs associated with 

allowing the water level to increase apace with the sea 

level. The Future of the IJsselmeer Closure Dam 

project already allows for this. Beter control of the 

water level in the IJsselmeer lake is required in all 

cases, i.e. for safety of the IJssel-Vecht delta. River 

discharge at Kampen will require a solution soon 

within the context of Room for the River as the inal 

element of the measures taken along the IJssel river. 

The considerable 1.5-metre increase in the water level 

of the IJsselmeer lake has been dropped once and for 

all. Freshwater supplies can be extended to a suicient 

degree with a lower increase in water level, combined 

with lexible water level management in the summer. 

It is possible to create a suiciently large freshwater 

bufer in the short term with relatively limited 

interventions and more lexible water level 

management. The later requires considerable 

investment, e.g. to compensate for the consequences. 

This would seem to be a wise irst step.
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The Delta Programme

Without lood defence systems, almost 60% of our country is vulnerable to looding. Home to 

some nine million people, the area also represents two-thirds of our Gross National Product 

(recommendation from the Second Delta Commitee, ‘Working together with water’). That is why 

the Netherlands decided to do everything possible to prevent any future lood disaster, by seting 

up a Delta Programme, a Delta Programme Commissioner and a Delta Fund, enshrined in the 

Delta Act.

The Delta Programme is the Delta Plan for the 21st century. It stands for a safe and atractive 

Netherlands, now and tomorrow, where lood risk management and freshwater supplies are 

organised efectively. That is a key condition for the Netherlands’ continued existence and a strong 

economy. All of the parties involved in the Delta Programme are working towards a robust Dutch 

delta, for which an innovative approach is paramount. This provides the Dutch water sector with 

opportunities to develop innovations in its home market, thereby creating a unique ensemble of 

three, i.e. the government, knowledge institutes and the business community, focusing on export 

and earning capacity. 

The Delta Programme Commissioner directs the Delta Programme. Every year, he submits to the 

Cabinet a proposal for specifying the Delta Programme. This is done in consultation with the 

relevant authorities, social organisations and the business community. The results are contained 

in the annual report that the Dutch House of Representatives receives on Budget Day. As in 

previous Delta Programme reports, this DP2013 includes the Delta Programme Commissioner’s 

proposal and the Cabinet’s response.

The Delta Fund comprises resources for inancing the measures and facilities of national 

importance that are needed for a safe delta and suicient freshwater supplies. The Delta Fund was 

created on 1 January 2012, when the Delta Act came into efect. This third Delta Programme is the 

irst of the DPs to contain an overview of all these measures. The irst oicial Delta Fund budget 

will be sent to the Dutch House of Representatives together with this report. The so-called 

experimental article in the Delta Act provides an essential opportunity for the Delta Fund, allowing 

the straightforward contribution of other resources to inance integrated plans. 

In 2014, the Delta Programme will yield proposals on Delta Decisions from the Delta Programme 

Commissioner. The Cabinet and the Dutch House of Representatives will decide on these 

proposals. These Delta Decisions will provide direction for implementing measures launched ater 

2015, once the current programmes (such as the second Flood Protection Programme, Room for 

the River and Meuse Projects) are complete. Implementing the necessary measures requires public 

support and decisiveness. The Delta Programme seeks to achieve this by exploring and assessing 

possible measures in a transparent manner in order to be able to make choices. The previous 

Delta Programme report focused on tasking for lood risk management and freshwater supplies. 

This third report on the Delta Programme, DP2013, focuses on the possible ways of tackling these 

tasks. Over the next two years, less promising solutions will gradually be dropped based on 

unambiguous criteria, leaving only the most promising strategies. It has already been decided not 

to elaborate a number of strategies, as they are not useful for tasking in the Delta Programme. 

The measures that seem necessary and advisable for lood risk management and freshwater 

supplies will be programmed in detail in implementation plans. As such, the Netherlands will have 

a ‘new generation Delta Works’ in place to work towards a robust Dutch delta in an efective and 

eicient manner. 
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19 November 2011. Dry gully at Nijmegen. In the distance,  

the Waalbrug bridge and shipping on the river Waal.

The Delta Act on Flood Risk Management and 

Freshwater Supplies came into efect on 1 January 

2012, as an amendment to the Water Act. The Delta 

Act stipulates that, in its annual report, the Delta 

Programme provide an overview of all measures, 

facilities, studies and ambitions relating to lood 

risk management and freshwater supplies. This 

approach ensures that the measures that have 

already been programmed for the (relatively) short 

term are in line with preparations for the long term.

2  
Programmed 
measures, facilities 
and studies
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This section includes an overview (see table 1) and a brief 

description of all of the programmed projects and 

implementation programmes that are part of the Delta 

Programme, classiied according to the following phases, 

related to the Multi-year Programme for Infrastructure, 

Spatial Planning and Transport (MIRT): realisation, plan 

elaboration, explorations and MIRT Studies. Following the 

description of each project or implementation programme, 

programming of the measures for the next six years is 

presented in a table, where appropriate with a look ahead to 

the next twelve years (in accordance with Section 4.9, 

subsection 5, Water Act). The amounts spent are shown at 

2011 price levels because at the time that this DP2013 was 

being drawn up, the Cabinet had not taken a decision yet on 

whether to allocate the permanent carry-over of the 2012 

price adjustment facility. All of the Delta Programme projects 

and implementation programmes have been incorporated 

into an outline map as well (see cover). The data comes from 

or is in line with the Delta Fund budget, the MIRT Projects 

Book and, where appropriate, the progress reports. These 

documents provide more information on the projects 

referred to and their inancing. Finally, an initial outline of 

the Delta Plan on Flood Risk Management has been included.

2.1  

Realisation

All lood risk management projects currently in place are 

part of an implementation programme, three of which the 

Dutch House of Representatives has classiied as a ‘Major 

Project’. These are the Second Flood Protection Programme, 

Room for the River and the Meuse Projects. One of the 

implications is that, every six months, the Cabinet provides 

the House of Representatives with progress reports on the 

implementation of measures.

Realisation Plan elaboration Explorations MIRT Studies Management, 

maintenance and 

replacement

Second Flood Protection 

Programme (incl. Weak 

Links on the Coast)

Future of the IJsselmeer 

Closure Dam and 

additional discharge 

capacity of IJsselmeer 

Closure Dam

New Flood Protection 

Measures

MIRT Studies Management and 

maintenance

Room for the River WaalWeelde Ooijen-Wanssum area 

development

Replacement tasking  

for hydraulic structures 

Further elaboration  

of the river region

Integral study of 

Vlieland-Terschelling 

dyke boundary

Meuse Projects 

(Grensmaas and 

Zandmaas)

Exploration Grevelingen

Repairs of stone-cladding 

in Oosterschelde and 

Westerschelde

TBES Markermeer: 

Hoornse Hop 

exploration

Table 1 Overview of Delta Programme projects and implementation programmes
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Second Flood Protection Programme
The Second Flood Protection Programme (HWBP-2, see 

table 2) mainly comprises projects stemming from the First 

and Second National Assessments of the primary lood 

defence systems (9 and 71 projects, respectively). The aim of 

these projects is to ensure that lood defence systems that 

failed inspection comply with lood risk management 

standards again. The Weak Links Along the Coast approach 

is also part of this programme (eight of the nine projects 

have been completed or are nearing completion).4 All in all, 

HWBP-2 includes 89 projects. The water boards realise by  

far the most of these: 79 projects; the Directorate-General 

for Public Works and Water Management (Rijkswaterstaat)  

is responsible for eight and the province of Groningen  

for two. 

By the end of 2011, 47 projects met the standard, ten were 

ongoing and 29 were in the plan elaboration phase. 

In 2010, the State Secretary informed the House of 

Representatives that the programme would be completed in 

2017, rather than in 2015. The basic report5 states that ive 

projects are expected to be completed ater 2017. The Delta 

Programme Commissioner calls on the parties involved to 

do everything possible to complete the projects in good 

time. If necessary, his advice can be sought.

The Administrative Agreement on Water was concluded in 

2011. In it, the central government and water boards agreed 

that they would co-inance the current and future HWBP 

from 2014 onwards; in 2014 with €131 million each, and 

from 2015 with €181 million annually each. In the 2011-2013 

period, the water boards contributed €81 million to cover 

inancing the HWBP-2 (Emergency Act6).

4 Originally, there were ten Weak Links, eight of which were priority Weak Links 

(with tasking around lood risk management as well as spatial tasking). The 

two priority Weak Links in Noord-Holland were combined into a single project 

in 2011: the Kop van Noord-Holland and Hondsbossche and Petemer 

seawalls. This later project has not started yet. The Scheveningen and 

Waterdunen projects have meanwhile been launched.

5 Parliamentary document 27 625, no. 249.

6 Parliamentary document 32 474.

Room for the River
This programme comprises 39 measures (see table 3), set 

out in the Room for the River Key Planning Decision (PKB) 

(2006). These measures are intended to allow a discharge of 

16,000 m3/s (measured at Lobith) to low, within the 

statutory level of protection, through the Rhine tributaries 

by 2015. Measures in the downstream section of the Meuse 

are also part of the programme. The second objective is to 

enhance spatial quality in the area around the major rivers. 

Where necessary, measures are coordinated with the Rivers 

and Southwest Delta sub-programmes. 

The large majority of measures in Room for the River will 

have been completed by 2015, but a number will not, 

primarily because of the complexity of these projects. These 

are the lood channel at Veessen-Wapenveld, the dyke 

realignment at Lent, the dyke relocations at Cortenoever 

and Voorsterklei, and, as referred to in the most recent 

progress report7, the dyke improvement at Nederrijn/

Betuwe/Tieler- and Culemborgerwaard, the two dyke 

improvements along the river Lek (Alblasserwaard and 

Vijheerenlanden, and Betuwe/Tieler- and Culemborgwaard), 

and the riverbed deepening of the Beneden-IJssel (Kampen). 

A project decision has been announced for this later 

project, which forms the inal element of the required 

measures for the IJssel.8 

Related to Room for the River is Vegetatiebeheer Uiterwaarden 

(Flood Plains Vegetation Management), formerly known as 

Stroomlijn. One of the conditions for achieving the intended 

water level decrease through Room for the River is 

organising and maintaining management of vegetation on 

the lood plains. Management of vegetation on the lood 

plains on sites managed by private persons, companies, 

government bodies and various nature conservation 

organisations is overdue. This problem was irst tackled in 

2007 and will be followed up shortly. 

7 Parliamentary document 30 080, no. 58.

8 Parliamentary Document 30 080, no. 60.
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Meuse Projects (Zandmaas and Grensmaas)
The Meuse Projects comprise 52 projects in the Grensmaas 

and Zandmaas areas, of which more than 20 have been 

completed (see table 4). The programme’s joint objective is 

lood risk management, nature development and mineral 

extraction. According to the timetable, the projects for the 

lood protection objective in the Zandmaas will be 

completed by 2015 at the latest. 

At the end of 2011, the central government and the region 

concluded an administrative agreement on the completion 

of and follow-up to the Meuse Projects. This agreement  

also sets out agreements on the Ooijen-Wanssum area 

development, a follow-up to the required remaining 

embankments ater Zandmaas/Grensmaas and a solution for 

the inancial problems in the Grensmaas that have arisen due 

to the deterioration of the sand and gravel extraction market. 

The agreement does not impact the realisation of the projects 

for the lood protection objective in the Grensmaas in 2017. 

With a normative budget as part of the Meuse Projects and 

resources from the earmarked series for the new lood 

protection measures, the remaining embankments required 

will also be realised as a ‘inal element’ of lood protection 

alongside river engineering measures. 

Cabinet policy for nature development may require several 

projects to be revised; a decision on these will be made in 

2012. It is expected that all objectives of the Meuse Projects 

will be fully completed by 2024.9 

9 For more information, see the latest progress report, Parliamentary document 

18 106, no. 211.

River widening / Further elaboration of  
river region (NURG)
NURG is a joint programme of the Ministry of Economic 

Afairs, Agriculture and Innovation, and the Ministry of 

Infrastructure and the Environment. The programme (see 

table 5) comprises measures that enhance the safety of the 

river region and produce new nature in the lood plains of  

the Rhine tributaries and the dyked Meuse (Bedijkte Maas).  

The projects will be completed by 2015 at the latest.

Dyke improvement and repairs of stone-cladding 
in Oosterschelde and Westerschelde
The dykes along the Oosterschelde and Westerschelde are 

clad in placed stones. This project (see table 6) comprises 

improvement of this cladding along a total length of  

321 km. The project will be inished in 2015.
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Table 2 Programming of measures for Second Flood Protection Programme

Second Flood Protection Programme 2013 2014 2015 2016 2017 2018 >

Budget: total €3,151 million, of which €2,527 million remains as of 2012.

Lekdijk-KIS      

Wadden Sea dyke, Frisian coast     

Ameland, Wadden Sea storm surge barrier      

IJsselmeer lake, clay cladding and piping measures  

Coastal reinforcement at Katwijk     

Markermeerdijk Hoorn - Edam - Amsterdam       2021

Dyke improvement at Hellevoetsluis     

Wadden Sea dyke at Texel       2019

Dyke improvement at Spui-West       

Koegrasdijk   

Flood defence system at Den Oever      

Dyke improvement at Spui-Oost       2019

Dyke improvement at Hoeksche Waard-Noord      

Dyke improvement at Hoeksche Waard-Zuid      

Weak links in the province of Noord-Holland     

Flow slide at Spui
 

 

Houtribdijk   
   

 

Eemdijken and Zuidelijke Randmeren    

Wieringermeerdijk and rerouted Stonteldijk     

Noorderstrand Schouwen  

Markermeerdijk Marken, south and west 

embankment

   

Merwededijk in Werkendam   

Dyke improvement at Krimpen    

Dyke improvement at Eiland van Dordrecht-Oost     

Ipenslotersluis and Diemerdammersluis    

Dyke improvement at Eiland van Dordrecht-West      

Dyke improvement at Oostmolendijk near 

Ridderkerk

  

Western Zeeuws-Vlaanderen   

Bergambacht-Ammerstol-Schoonhoven (BAS)    

Sluice in Meppelerdiep Zwartsluis    

 plan elaboration   realisation 
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Table 3 Programming of measures for Room for the River

Room for the River 2013 2014 2015 2016 2017 >

Budget: total €2,180 million, of which €1,495 million remains as of 2012.

Additional lood plain excavation at Millingerwaard      

Dyke realignment at Lent     

Groyne lowering at Waal Fort St. Andries      

Groyne lowering at Beneden-Waal  

Flood plain excavation at Munnikenland     

Flood plain excavation at Avelingen      

Depoldering of Noordwaard     

Depoldering of Overdiepse Polder      

Dyke improvement along Amer/Donge      

Dyke improvement at Steurgat/Land van Altena   

Dyke improvement at Bergsche Maas/Land van Altena      

Water storage at Volkerak-Zoommeer lakes      

Flood plain excavation in Huissensche Waarden      

Flood plain excavation in Meinerswijk      

Flood plain excavation in Doorwertsche Waarden     

Flood plain excavation in Middelwaard   

Flood plain excavation in De Tollewaard      

Obstacle removal near Elst    

Flood plain excavation in Honswijkerwaarden, Hagestein, 

Hagesteinse Uiterwaard and Heerenwaard weir island

    

Dyke improvement at Nederrijn/Betuwe/Tieler- and 

Culemborgerwaard

 

Dyke improvement at Lek/Betuwe/Tieler- and Culemborgerwaard    

Dyke improvement at river Lek/Alblasserwaard and 

Vijheerenlanden

  

Dyke relocation at Cortenoever    

Dyke relocation at Voorsterklei     

Flood plain excavation in Bolwerksplas, Worp and Ossenwaard    

Flood plain excavation in Keizers- and Stobbenwaarden and 

Olsterwaarden

     

Flood channel in Veessen-Wapenveld   

Flood plain excavation in Scheller and Oldener Buitenwaarden   

Dyke relocation at Westenholte    

Riverbed deepening of Beneden-IJssel10

 realisation 
10 Realisation of this measure is due to start in 2013, although it should be noted 

that the project decision is yet to be made.
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Table 4 Programming of measures for Meuse Projects 

Meuse Projects 2013 2014 2015 2016 2017 2018 >

Zandmaas      

Zandmaas budget: total €397 million, of which €177 million remains as of 2012.

Retention of Lateraalkanaal-West, southern part +      

Deepening at Grave  

Deepening at Sambeek     

High-water channel at Lomm       

High-water channel at Well-Aijen     

Grensmaas       

Grensmaas budget: total €146 million, of which €118 million remaining as of 2012.

Grensmaas project (11 locations)       2024

Final element embankments Roer and  

Overmaas water board
2020

Final element embankments  

Peel and Maasvallei water board

  
2020

Permanent River Measures (Berg a/d Maas)

Table 5 Programming of measures for NURG

Further elaboration of river region 2013 2014 2015 2016 2017 2018 >

Budget: total €188 million, of which €62 million remains as of 2012.

Heeseltsche lood plains (I&E project)      

Flood plain excavation in Aferdensche and 

Deestsche Waarden (I&E project)

    

 plan elaboration   realisation 
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Table 8 Programming of measures for WaalWeelde

WaalWeelde projects 2013 2014 2015 2016 2017 2018 >

Budget: €30 million from the central government (from NURG and the National Waters Improvement Programme) and  

€30 million from the province of Gelderland

Heeseltsche lood plains      

Flood plains of Hurwenen and Beuningen     

 plan elaboration   realisation 

Table 7 Programming of measures for IJsselmeer Closure Dam

IJsselmeer Closure Dam 2013 2014 2015 2016 2017 2018 >

Budget: €597 million for Future of the IJsselmeer Closure Dam and €203 million for Additional Discharge Capacity of the IJsselmeer Closure Dam.

Future of the IJsselmeer Closure Dam      2020

Additional Discharge Capacity of the IJsselmeer 

Closure Dam

    

Table 6 Programming of measures for dyke improvement and repairs of stone-cladding in Oosterschelde and Westerschelde

Dyke improvement and repairs of stone- 

cladding in Oosterschelde and Westerschelde

2013 2014 2015 2016 2017 2018 >

Budget: total €904 million, of which €345 million remains as of 2012.

Burghsluis      

Zierikzee     

Zuidhoek Zierikzee

Vianen

Bruinisse

Philipsdam-Zuid

St. Philipsland

Krabbenkreekdam

Hollarepolder

St. Annaland

Moggershil

Stavenisse

Krabbendijke

St. Pieterspolder

Zandkreekdam / Wilhelminapolder-West

Nieuw Noord-Bevelandpolder

Roompot
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2.2  

Plan elaboration

IJsselmeer Closure Dam (Future of the IJsselmeer 
Closure Dam and Additional Discharge Capacity  
of IJsselmeer Closure Dam)
The Future of the IJsselmeer Closure Dam project (see  

table 7) seeks to enhance the safety of this dam and to create 

room for other ambitions at the same time. The Second 

National Assessment of the primary lood defence systems 

(2006) showed that the IJsselmeer Closure Dam no longer 

meets the statutory lood risk management requirements. 

The Cabinet has proposed reinforcing the top layer of the 

dam along its entire length (‘overtopping-resistant’) and 

renovating the discharge sluices and navigation locks. 

At the end of 2011, the Cabinet reached a preferred decision 

by adopting the Future of the IJsselmeer Closure Dam 

Framework Vision. In addition to the State Secretary for 

Infrastructure and the Environment, the relevant 

administrators of the provinces of Fryslân and Noord-

Holland and the municipalities of Wieringen (municipality 

of Hollands Kroon since 1 January 2012) and Súdwest Fryslân 

also signed the Administrative Agreement on the Future of 

the IJsselmeer Closure Dam. On that occasion, the State 

Secretary also promised a maximum amount of €20 million 

to encourage the ambitions (sustainable and innovative 

initiatives), provided that the region would match this 

amount. The plan elaboration phase was launched in 2012. 

It is expected to be implemented in the 2015-2020 period.

In connection with the Future of the IJsselmeer Closure 

Dam project, Rijkswaterstaat is also involved in the 

Additional Discharge Capacity of the IJsselmeer Closure 

Dam project (see table 7), the aim of which is to increase  

the dam’s discharge capacity. This is necessary because the 

target level of the IJsselmeer lake in winter (NAP -0.40 m)  

is exceeded increasingly oten and increasingly more.  

The project is not only exploring the construction of an 

additional discharge sluice complex in the IJsselmeer 

Closure Dam but, since mid-2011, also the use of pumps as 

an alternative to constructing such a new sluice complex. 

The preferred decision will be made this year. 

The IJsselmeer Region sub-programme ensures 

interconnectivity between Future of the IJsselmeer Closure 

Dam, Additional Discharge Capacity of the IJsselmeer 

Closure Dam and other elements of the Delta Programme 

that overlap with these items.

WaalWeelde
In WaalWeelde, regional parties, the central government, 

the business community and private citizens, headed by the 

province of Gelderland, work together on a safe, natural and 

economically strong Waal river. A MIRT Study performed in 

2011 showed that a number of projects can be started prior 

to 2015 and will contribute to both the water tasking and  

the spatial development of the area along the river Waal  

(see table 8). The central government and the province  

of Gelderland are both investing €30 million in these 

promising projects. This money will at least be used for  

the projects near Heesselt and Hurwenen, where the plan 

studies have been completed. A plan for Beuningen will  

be developed under direction of the province. The central 

government and the region are also jointly working out  

a soil management strategy for WaalWeelde and for the 

sustainable and efective management of the lood plains. 

The MIRT Study on WaalWeelde concluded that WaalWeelde 

can make a major contribution to the lood risk 

management tasking. It also found that the Delta Decisions 

Rhine-Meuse delta and Flood Risk Management inluence 

WaalWeelde. As such, WaalWeelde plays a key role in the 

MIRT Study Delta Programme Rivers. Following the Delta 

Decisions, a review will be carried out to see for which 

elements of WaalWeelde an exploration can be initiated.
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2.3  

Explorations

New Flood Protection Measures  
(follow-up to HWBP-2)
The objective of the new (third) implementation 

programme for lood protection measures is to improve  

the primary lood defence systems that, according to the 

(extended) Third Assessment or future assessments, do not 

meet the statutory lood risk management standard. 

The starting point for programming is that the necessary 

improvements are carried out and that opportunities for 

synergy with other elements of the lood risk management 

tasking or spatial developments are seized. Agreements on 

this have been made by the area-based sub-programmes, 

the Safety sub-programme and the programme oice that is 

preparing the new lood protection measures. 

The Administrative Agreement on Water and the resultant 

amendment to the Water Act provide a structural guarantee 

for inancing the measures under the Flood Protection 

Programme. The agreement and the imminent amendment 

to the Act also regulate the water boards’ control. Other 

objectives of the legislative proposal are to enhance the 

efectiveness and manageability of the implementation 

programme for lood protection measures and to improve 

the process of periodic review and reporting (for more 

information on the budget, for instance, see section 5.1).

Ooijen-Wanssum area development
Budget: €210 million for the entire area plan; max. €135 million from 

the central government and €75 million from the province of Limburg 

and the municipality. Of the €135 million central government budget, 

€10 million has been made available from the Meuse Projects, while a 

maximum of €125 million has been reserved in the Delta Fund from 

2021 onwards.

Ooijen-Wanssum is located on the west bank of the river 

Meuse in northern Limburg. The 10km tributary of the Oude 

Maas that is located here plays an important role in the 

lood discharge of the Meuse. Following the loods in 1993 

and 1995, an emergency act was adopted as part of the Delta 

Plan for the Major Rivers to provide for the construction of 

embankments in this area (level of protection approx.  

1/50 years). These embankments closed of the natural 

overlow from the Meuse, in anticipation of more 

sustainable solutions.

 

On 10 November 2011, the central government, the province 

of Limburg and the Roer and Overmaas and the Peel and 

Maasvallei water boards concluded the ‘Administrative 

Agreement on Flood Risk Management in the Meuse’. In it, 

they reached agreements on sustainable solutions, which 

were communicated to the Dutch House of Representatives.11  

These agreements mean that the Ooijen-Wanssum area 

development can be accomplished. In more concrete terms, 

the project comprises the following elements: reactivating 

the Oude Maas tributary, excavating two lood channels 

(lowering the lood plain) and implementing embankment 

measures for protection from high water. Implementation 

of this plan serves to complete the lood risk management 

tasking for the short term (protection of 1/250 a year by 

2020) and makes a considerable contribution to the long-

term lood risk management objective (decreasing water 

level), not only in the area itself, but also upstream to 

beyond Venlo.

Integral study of Vlieland-Terschelling  
dyke boundary
Budget: from 2021, €10 million has been reserved in the Delta Fund.

A portion of the built-up area on the island of Vlieland is 

located outside the dykes. These are holiday homes and a 

1970s extension of the village of Oost-Vlieland. The then 

Ministry of Transport, Public Works and Water Management 

promised that the primary lood defence system would be 

relocated so that this area would be located within the 

dykes. Alongside Vlieland, the island of Terschelling  

would also prefer that the primary lood defence system  

be relocated.

To meet the wishes of the municipalities and the province 

of Fryslân, the central government launched a study to 

explore potential solutions for the location of the primary 

lood defence system. The preferred decision may be taken 

in 2012.

11 Parliamentary document 18 106, no. 208.
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2.5  

Management, maintenance  

and replacement

Management and maintenance
Management and maintenance can be divided into water 

management, regular operations and maintenance, and 

replacement and renovation. Rijkswaterstaat mainly uses 

management and maintenance to organise lood risk 

management and freshwater supplies for the main water 

system. Sand replenishments to maintain the coastline are 

an important aspect of management and maintenance. 

Replacement Tasking for Hydraulic Structures 
(abbreviated to VONK in Dutch)
The MIRT comprises various projects for renovation or 

replacement of the water system infrastructure, the 

‘hydraulic structures’. Examples include De Zaan 

(Wilhelmina lock), IJmond Sea entrance and Renovation  

of the lock and weir sites in the Nederrijn and Lek rivers  

(see also the MIRT Projects Book). Rijkswaterstaat 

programmes these measures for the period up to 2015,  

with a look ahead to 2020.

The number of hydraulic structures that qualify for 

renovation or replacement will increase over the next few 

decades. Rijkswaterstaat intends to identify the replacement 

tasking for the longer term in conjunction with the Delta 

Programme. To that end, it launched the project 

Replacement Tasking for Hydraulic Structures (Vervangings-

opgave Nate Kunstwerken, VONK). The objective is to develop  

a system for well-substantiated decision-making on the 

replacement of hydraulic structures in line with the current 

programming cycle of the Ministry of Infrastructure and  

the Environment. The project focuses on replacements  

in the 2016-2020 period and beyond 2020. Linking the 

replacement tasking for hydraulic structures to other Delta 

Programme tasking is a concrete example of adaptive delta 

management (see section 4.2).

2.6  

Delta Plan on Flood Risk Management

Ater 2014, the Delta Programme will at least comprise an 

implementation plan for lood risk management measures: 

the Delta Plan on Flood Risk Management. This is the  

new name for the ‘integral lood risk management 

programme’ from the Administrative Agreement on Water12 

and it comprises a cohesive set of all of the measures related 

to lood risk management that are ongoing, in preparation 

or being studied. 

Once the Delta Decisions have been taken, the Delta 

Programme 2015 will include an elaboration of the Delta 

Plan on Flood Risk Management, based on the measures, 

facilities, ambitions and studies outlined above (in line with 

the Administrative Agreement on Water and as per the Van 

Veldhoven motion13). The Delta Plan will then be updated 

annually as the lood risk management implementation 

element of the Delta Programme (‘ongoing programme’). 

Figure 1 is a schematic representation of the positioning  

of the Delta Plan on Flood Risk Management. An 

implementation plan for freshwater supplies (Delta Plan  

on Freshwater Supplies) may also be drated. The Delta 

Programme programmes measures for lood risk 

management and freshwater supplies together to ensure 

that all opportunities for synergy are seized.

12 The name change was reported in the leter from State Secretary Atsma to  

the Dutch House of Representatives on the status of lood risk management 

policy (Parliamentary document 31710, no. 22, 29 November 2011).

13 Parliamentary document 33 000-XII, no. 81.
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Figure 1 Schematic representation of the organisation of the Delta Plan on Flood Risk Management  

(budget available up to and including 2028)

The Delta Plan on Flood Risk Management: lood risk management implementation part from DP2015 
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5 January  2012. High water levels in the river Oude Maas. The embankments of  

the city of Dordrecht are at risk of being looded because of extreme rainfall.

3  
Future tasking and 
possible strategies

The Netherlands is a water-rich delta. This ofers 

major advantages for the economy and quality of 

life. Moreover, the Delta Works ofer our country 

the best protection from looding anywhere in the 

world. The Delta Programme seeks to retain these 

advantages. Organising lood risk management 

and securing freshwater supplies requires 

 continuous commitment. Ater all, the question  

is how we can keep the Netherlands safe and 

 atractive in the face of a rise in sea level, changing 

river discharges and continued soil subsidence.  

The current approach lays a solid foundation for 

this. Some  elements will require more drastic 

 intervention or possibly even a change in tack.
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3.1  

Interconnectivity in the water system 

The Delta Programme details the tasking around lood risk 

management and freshwater supplies into nine sub-

programmes for diferent parts of the country and at  

a national level. The sub-programmes are closely 

interconnected: tasking in one area is directly related to 

tasking in another. The same applies to potential strategies 

that provide an answer to the tasking. There is a single, 

interconnected water system from the point where the 

major rivers enter our country to the sea, and from the 

Scheldt to the Ems estuary along the coast. Internationally, 

this interconnectivity also exists in the catchment areas of 

the Scheldt, Meuse, Rhine and Ems rivers.

The Delta Programme identiied the key ‘controls’ in this 

interconnected water system and in what positions these 

controls determine the playing ield of solutions. The sub-

programmes use these positions as bandwidth for the 

possible strategies (targets, measures and development 

path). The inal positions of the controls will be laid down 

in the Delta Decisions.

Controls in the main water system and  
along the coast: water and sand
In the Delta Programme, these controls are deined as 

means for distributing tasking on lood risk management 

and freshwater supplies throughout the country. In the 

main water system (from Eijsden and Lobith to the sea),  

the controls mainly regulate water distribution across the 

Netherlands. Along the coast (from the Scheldt to the Ems 

estuary) this concerns the distribution of sand (see map 1).  

A further analysis as part of the Delta Programme has shown 

that four primary controls in the main water system 

determine the development of strategy for lood risk 

management and freshwater supplies:

•	 distribution	of	discharge	across	the	Rhine	tributaries	
(Pannerdensche Kop and IJsselkop);

•	 the connection between the Nieuwe Waterweg and the sea;

•	 the	discharge	capacity	of	the	IJsselmeer	Closure	Dam	and	
water level management in the IJsselmeer;

•	 the	connection	between	the	Haringvliet	and	the	sea.

To a large extent, these four controls determine tasking  

in the case of extremely high and extremely low river 

discharges and sea water levels. The other controls, such as 

Storage in the Southwest Delta (5), Discharge Distribution 

for Rhine Estuary-Drechtsteden (6) and sand replenishments 

(7) and the controls that determine the exchange with the 

regional system, all play a secondary, but important role. 

The controls also determine lood risk management in the 

tidal rivers area and the IJssel-Vecht delta. Threatening 

situations arise in these transitional areas, particularly 

because of the concurrence of (relatively frequent) 

‘medium-high circumstances’, such as medium-high river 

discharges that coincide with medium-high water levels  

at sea (tidal rivers area) or wind-induced set-up in the 

IJsselmeer lake (IJssel-Vecht delta). 

The Dutch coastal waters are interconnected by means of 

sand streams: it is a single sand-sharing system. This system 

comprises the Westerschelde, the Oosterschelde, the 

Voordelta, the Holland coast, the Wadden and the Ems.  

The more sand is available at a location of the coast,  

the beter this is in terms of safety. That makes sand 

replenishment the key control for the coastal water system. 

Sand replenishments can be used to add sand or move sand 

within the system.

By turning the controls, the ‘pleasure and pain’ can be 

shared across the country in various ways, within a 

particular bandwidth. The combinations opted for outline 

the entire playing ield of possible tasking and strategies. 

These combinations are of particular importance for the 

area-based Delta Decisions. Appendix A (see DVD, text in 

Dutch) describes the controls and their possible positions  

in more detail. 

Interconnectivity with the regional water system  
The main water system is connected to the regional water 

system in numerous locations. Tasking related to lood risk 

management and freshwater supplies exists in both systems 

and is interconnected.14 

 

14 As laid down in the Delta Act: resources in the Delta Fund have been 

earmarked for measures and provisions of national importance.
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The Delta Programme focuses lood risk management 

tasking on the dyke rings from the Water Act. The regional 

system may be subject to pluvial looding issues that can 

cause high-risk situations. The water boards, municipalities 

and provinces are jointly responsible for this. The threat of  

a dyke breach along the Eemskanaal in January 2012 and  

the dyke displacement in Wilnis in 2003 underline the 

importance of robust and well-maintained regional lood 

defence systems. Solutions for the main water system and 

the regional system could be combined. The knowledge 

gained on multi-layer safety (prevention, spatial 

organisation and disaster management) can also be applied 

to solutions for the regional issues. It is important that  

the persons in charge jointly explore these options.  

The organisation of the Delta Programme, in which  

all government bodies are represented, facilitates  

this interconnectivity. 

In the case of tasking related to freshwater supplies, the 

main water system and the regional water system are not 

merely interconnected, but tightly intertwined. Many 

freshwater users acquire their water from the regional 

system, which is where potential solutions for (future) 

shortages may be found. As such, the Delta Programme 

considers the main water system and the regional water 

system as one interconnected system for tasking related to 

freshwater supplies.

Pluvial looding in January 2012

A north-westerly gale (8-9 Bt) and excessive rainfall 

cause pluvial looding in the northern part of the 

Netherlands. A dyke breach along the Eemskanaal 

threatens. The people living in the area have to 

evacuate. The Ramspol barrier at Kampen closes to 

protect the IJssel-Vecht delta against looding. 

The combination of high water levels at sea and a 

relatively low Rhine discharge of 5,500 m3/s causes 

looding in areas outside the dykes in the tidal rivers 

area, including part of the town centre of Dordrecht. 

The parties involved in the Delta Programme translated 

these events into the following lessons and conclusions:  

•		New	media	play	a	major	role	in	communication	in	the	
case of disasters. Government bodies sent out tweets 

to keep people informed and, where necessary, 

correct media reporting. These options can be used to 

even beter efect in the future.

•		The	water	storage	areas	built	ater	the	pluvial	looding	
in 1998 proved their worth this year. By using these 

areas, pressure on the dykes could be reduced.

•		The	implementation	of	improvements	appears	to	take	
up a lot of time, not only because of the related 

procedures, but also because of a lack of public 

support and ambiguous agreements. Pluvial looding 

underlines the importance of dealing with Delta 

Programme tasking in good time. 

•		More	efective	water	level	management	in	the	
IJsselmeer lake and lexible level management are 

already of key importance for safety around the 

IJsselmeer lake and in the IJssel-Vecht delta.

•		Good	and	timely	predictions	about	the	level	that	 
the water could reach are essential to prepare for  

any disasters.
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3.2  

Delta Decisions

In 2014, DP2015 will include a proposal from the Delta 

Programme Commissioner for a coherent set of Delta 

Decisions on which the Cabinet can take a decision.  

A number of main choices determine the approach in  

the period until 2050 and beyond. These choices depend  

on such factors as the controls outlined in section 3.1.  

The Delta Decisions comprise these main choices for lood 

risk management and freshwater supplies and, as such, 

structure the approach to tasking in a large part of the 

country, while also providing direction for the measures  

to be taken. The Delta Decisions are determined not only  

on the basis of technical calculations and assumptions,  

but also on the basis of a politico-administrative dialogue. 

The initial indings relevant to the Delta Decisions are 

presented on the following pages.

BuSy 

•  Population rises to 20 million in 2050 and  

24 million in 2100

• Ongoing economic growth of just over 2% a year

• Ongoing urbanisation

• Agricultural area drops up to 2050, then rises

• Nature area signiicantly reduced ater 2050

• Winter precipitation up from 4% to 7%

• Summer precipitation up from 3% to 6%

• Sea level up 35 cm  in 2100

STEAM  

•  Population rises to 20 million in 2050 and  

24 million in 2100

• Ongoing economic growth of just over 2% a year

• Ongoing urbanisation

• Agricultural area drops up to 2050, then rises

• Nature area signiicantly reduced ater 2050

• Winter precipitation up from 14% to 28%

• Summer precipitation down from -19% to -38%

• Sea level up 85 cm in 2100

REST

•  Population unchanged to 2050,  

then declines to 12 million in 2100

•  Slight economic growth up to 2050,  

then minor shrinkage

• Urbanisation falls signiicantly, in due course

• Agriculture area stays virtually unchanged

• Nature area grows slightly

• Winter precipitation up from 4% to 7%

• Summer precipitation up from 3% to 6%

• Sea level up 35 cm in 2100

WARM

•  Population unchanged to 2050,  

then declines to 12 million in 2100

•  Slight economic growth up to 2050,  

then minor shrinkage

• Urbanisation falls signiicantly, in due course

• Agriculture area stays virtually unchanged

• Nature area grows slightly

• Winter precipitation up from 14% to 28%

• Summer precipitation down from -19% to -38%

• Sea level up 85 cm in 2100

socio-economic growth

socio-economic squeeze
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The work in all sub-programmes is based on the same potential future scenarios for climate change and socio-

economic developments: the four Delta Scenarios (Busy, Steam, Rest and Warm). The irst version of this scenario 

was created in 2011 by combining the climate scenarios from the KNMI (Royal Netherlands Meteorological 

Institute) with socio-economic scenarios from collaborating planning oices. The four future scenarios vary in 

terms of moderate or major climate change, on the one hand, and in terms of socio-economic growth or decline, 

on the other.

Figure 2 The four Delta Scenarios 
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Delta Decisions on Flood Risk 

Management, Spatial Adaptation  

and Freshwater Strategy

The Delta Decisions on Flood Risk Management and Spatial 

Adaptation provide concrete details for multi-layer safety. 

The Delta Decision on Flood Risk Management concerns an 

update of the standards for lood risk management. The 

Delta Decision on Spatial Adaptation comprises a policy 

framework for spatial developments. These Delta Decisions 

are the starting point for lood risk management measures 

ater 2015 and for a climate-aware approach in urban areas. 

The Delta Decision on Freshwater Strategy includes the 

strategy and decisions concerning a sustainable and 

economically efective freshwater supply in the Netherlands 

and provides direction for the measures to be taken  

beyond 2015.

Standards
Exploring the need for any updating of standards could 

answer the question as to whether and to what extent 

updating is necessary. The irst question is whether the 

statutory level of protection still suices everywhere. The 

second question relates to the type of standard: a standard 

based on the probability of looding does more justice to 

the latest insights into lood risk management than the 

current standard based on overtopping probability.15  

The Cabinet wants to work towards changing the standard 

accordingly in phases.

Important information has become available about the 

updating of standards: technical studies of the economically 

optimal level of protection16 and analysis of risks of 

casualties due to looding17. Based on this, the State 

Secretary for Infrastructure and the Environment has 

designated areas of atention where protection levels may 

15 The current standards prescribe the maximum probability of the water level 

exceeding a certain height compared to the dyke. However, current insights 

show that dykes may already collapse before that height is reached. These 

insights are taken into account when determining the actual probability of  

a lood occurring. As such, the probability of a lood is a beter measure  

for safety.

16 Social costs-beneits analysis for lood risk management in the 21st century 

(Deltares 2011).

17 Analysis of lood risk management casualty risks in the 21st century  

(Deltares 2011).

need to be improved. These are the areas around the major 

rivers, parts of the Rhine Estuary-Drechtsteden region, and 

Almere (see map 2). These studies concluded that along  

the coast, in the Southwest Delta and in the northern 

Netherlands and the Wadden Region, the current standards 

are suicient, also for the longer term. Moreover, the Raad 

voor de Leefomgeving en Infrastructuur (Council for the  

Living Environment and Infrastructure)18 and the 

Adviescommissie Water (Advisory Commitee on Water)19 issued 

recommendations on this subject. At the Delta Programme 

Commissioner’s20 request, the area-based sub-programmes 

have given their initial reaction to these studies (see section 

3.3). The irst conclusion is that the government bodies 

involved in the sub-programmes acknowledge the areas of 

atention. Drating a inal recommendation requires further 

study. In anticipation of this, the provinces note that a 

possible update of the standards must be considered from  

a holistic point of view. 

Basic principles
Area-based safety strategies will be developed over the next 

two years. A proposal for updating the standards will be 

based on a risk approach that is, in turn, based on both 

looding probability and efect. This update will21 assume 

the following basic principles:

•	 no	deterioration	of	the	current	level	of	safety;	
•	 the	latest	technical	insights;	
•	 a	tolerable	individual	risk	due	to	looding	of	10-5 as  

an orientation value for the Netherlands as a whole; 

•	 the	social	cost-beneit	analysis	(MKBA)	(based	on	 
the second reference scenario) to determine where  

an additional improvement is justiied in terms of  

the economy22.

The Delta Programme works in phases towards standards 

based on looding probability, taking into account the latest 

technical insights in the mechanisms that may cause a dyke 

to collapse (such as piping). Over the next few years, these 

18 Time for lood risk management (Council for the Living Environment, 

September 2011).

19 htp://www.adviescommissiewater.nl/actueel/berichten/2012adviesoveractual

isatievanwaterveiligheidsnormen.aspx

20 htp://deltacommissaris.nl/Images/Handreiking veiligheid_tcm309-327275.pdf

21 In accordance with the leter from the State Secretary for I&M, Parliamentary 

document number 31710, no. 26, and the Van Veldhoven-Lucas motion, 

Parliamentary document number 27625, no. 262.

22 The MKBA indicates the economically optimal level of protection of each dyke 

ring. This is based on an assessment balancing the costs of achieving a certain 

level of protection against the beneits from damage that was avoided.

Delta Programme 2013 | Working on the delta36



insights will be incorporated into a revised and ine-tuned 

set of review and design tools, based in part on the results  

of the Veiligheid Nederland in Kaart (VNK, Flood Risk and Safety 

in the Netherlands) research programme. Switching to a 

standard based on looding probability is completely in l 

ine with the concept of multi-layer safety. When working 

out an orientation value for tolerable individual risk, 

considerations must be made to determine to what extent 

this approach will lead to more diferentiated lood risk 

management standards. Updated standards will be 

embedded in legislation ater decision-making on the  

Delta Decisions in 2015.

The next Delta Programme (DP2014) will contain 

information on progress made. Finally, DP2015 will contain 

a proposal for updating lood risk management standards, 

as part of the Delta Decisions.

Multi-layer safety: smart combinations
The spatial organisation of the area behind the dykes may 

contribute to lood risk management by limiting the 

consequences of a lood (layer two of multi-layer safety). 

The Delta Decision on Spatial Adaptation will comprise  

a national policy framework for spatial developments.  

The detailed version of this decision will contain guidelines. 

The consequences of a lood can be limited by consistently 

implementing these guidelines in new spatial developments 

and restructuring plans. 

Prevention remains the cornerstone of the approach 

towards lood risk management. The next few years will 

have to clarify the extent to which the second and third layer 

can contribute to achieving safety that is delivered by the 

irst layer. The Delta Programme Commissioner has asked 

the sub-programmes to inventory how safety tasking for the 

above-mentioned areas of atention can be tackled using 

smart combinations of prevention, spatial development 

and disaster management. Considerations will also have to 

be made to see whether measures in the second and third 

layers could, in part, be exchanged with prevention 

measures in selected locations, if they can demonstrably  

(i.e. properly substantiated by the sub-programme in 

question) limit the risk of a lood in a sustainable manner. 

For those areas in which the protection levels do not need 

to be revised, the area-based sub-programmes were asked to 

study the possibilities of impact-reducing measures in the 

second and third layers, supplementary to prevention 

measures. The results are particularly important for 

restructuring projects and future spatial and socio-

economic developments in order to prevent increases in 

damage and the number of casualties. As such, the second 

and third layers are used to limit the residual risk in these 

areas. This does not detract from the fact that (due to such 

factors as soil subsidence or climate change) lood defence 

systems in these areas need work over the next few decades 

to continue to comply with the current statutory standards 

(see map 2). 

In addition to the basic principles for the standards outlined 

above, the development of strategies is, of course, subject 

to the principle that problems and costs will not be passed 

on and that cost eiciency must be optimal (see also 3.4).23

Tools have been developed to determine what areas may 

potentially be under threat (i.e. where the loods proceed 

rapidly and rise to a high level), and what measures are 

available to counter this. These tools can be used to 

determine whether locations are suitable for new housing 

to be built. Vital and vulnerable functions (e.g. utilities, 

chemical companies and hospitals) require special 

atention. At present, the choice of location, accessibility 

and layout of these functions are rarely designed to handle 

looding. Flooding may lead to these functions being out of 

action for a long period of time, resulting in major damage 

and, possibly, casualties. This will be addressed by the policy 

framework for spatial developments.

The government bodies involved in the Delta Programme 

are working together with the Ministry of Security and 

Justice and the safety regions to guarantee that disaster 

management (layer three of multi-layer safety) is in proper 

working order. Research will have to show, for one, whether 

evacuation options can be improved to ensure that a greater 

proportion of the population can ind shelter in good time. 

It should be possible to test and enforce any agreements on 

the mater, so that the evacuation options are indeed 

available should they be necessary. It is also important that 

plans be practised. Ater the Waterproof exercise in 2008 

and the international FloodEx lood exercise in 2009, 

another exercise with a lood risk scenario in dyke ring 14 

will be organised in 2012.

23 Leter from the State Secretary for I&M,  

Parliamentary document number 31710, no. 26.
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As such, over the next year, the sub-programmes will be 

looking for smart combinations of measures in the diferent 

safety layers to guarantee safety in the future. 

There are three elements to lood risk management tasking 

(see also DP2012):

•	 tasking	that	stems	from	the	Third	National	Assessment	of	
the primary lood defence systems and new technical 

insights on, for example, piping and other failure 

mechanisms;

•	 tasking24 that may result from a rise in sea levels, soil 

subsidence and possible shits in river discharges up to 

2050, with a look ahead to 2100 (see the Delta 

Scenarios25); 

•	 tasking	that	stems	from	any	update	of	the	statutory	
protection level (i.e. lood risk management standards).

The starting point for this tasking is the situation ater 

completion of ongoing programmes such as HWBP-2 

(including Weak Links along the Coast) and Room for  

the River.

The Delta Programme will work out the area-based safety 

strategies in 2012 and 2013. Specifying safety tasking is a 

valuable process for all areas. Interconnectivity with the 

strategies for freshwater supplies tasking and with other 

ambitions is also important. This will demonstrate how 

tasking can be tackled eiciently: using which measures and 

in what sequence. This way, the Delta Programme is 

working towards a well-reasoned and supported proposal 

from the Delta Programme Commissioner for updating the 

standards based on technical calculations and a politico-

administrative dialogue.

Climate-proof city
Making cities climate-proof is pre-eminently a local 

responsibility. Local parties develop initiatives, take 

decisions and implement these. The central government 

opts to play the role of seting the agenda and, where 

necessary, determining the framework and facilitating. 

Integral area development is paramount to the approach.  

By linking in with the relatively high dynamics in cities and 

the related investments, cities can be made climate-proof at 

relatively limited additional cost.

24 This will also be shown in the next assessment rounds.

25 All sub-programmes base their work on the same potential future scenarios 

for climate change and socio-economic developments: the four delta 

scenarios. For more information, see section 4.1.

In principle, tools such as the Environmental Impact 

Analysis (abbreviated to m.e.r. in Dutch), social cost-beneit 

analysis (MKBA) and the Water Test ofer suicient purchase 

to determine the climate-proof nature of projects and policy 

proposals if they are deployed at the right time and 

suicient knowledge is available (see also section 3.3 under 

New Urban Development and Restructuring).

Measures can be taken at diferent levels, e.g. building, 

public space and urban water system. Measures for (urban) 

water management may involve local water storage to 

prevent pluvial looding, and water supply for water level 

management to counter damage to foundations and soil 

subsidence due to peat consolidation.

The Delta Decision on Spatial Adaptation will indicate 

which policy framework is preferred for spatial 

developments, taking into account lood risk management, 

climate-proof nature and local preferences.

Freshwater strategy

According to the National Water Plan (2010), the objective 

of freshwater policy is: to get and keep suicient water of 

the right quality in the right place. In periods of drought, 

shortages occur. For those situations, socially balanced 

agreements on distribution apply (the National List  

of Priorities26). 

Insights from recent years indicate that measures can be 

taken in the short term to continue to meet the water 

demand in large parts of the country within the current 

strategy. These measures – in both the main and the 

regional water systems – cost several hundreds of millions 

of euros (see also section 3.3, under Freshwater). 

These measures are suicient for the western part of the 

Netherlands and the IJsselmeer Region to continue to meet 

the demand for freshwater until 2100 in the Busy and Rest 

Delta Scenarios. In the Warm and Steam Delta Scenarios, 

the demand for freshwater in a dry year can be met until at 

least 2050, but not in an extremely dry year. The impact this 

will have must be studied and evaluated in more detail.  

26 See DP2012, p. 28.
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The measures are not suicient for the rest of the 

Netherlands, such as the Southwest Delta and the elevated 

sandy soils. Various mitigating measures are still possible 

here. The current strategy may have to be adjusted to 

prepare the Netherlands for the Warm and Steam Delta 

Scenarios and for the longer term (a look ahead to 2100) as 

well. Optimising the current strategy is a good irst step and 

is in line with adaptive delta management.

To date, important choices in freshwater management were 

oten made implicitly. The following dilemmas call these 

choices into question: when will the government’s role 

end,27 what level of facilities and water distribution are 

required and how are the proit principle and the solidarity 

principle as a basis for inancing balanced? Based on these 

dilemmas, ive potential freshwater strategies were drated 

(see section 3.3, under Freshwater).

The objective of the Delta Programme is to guarantee 

sustainable freshwater supplies that are economically 

eicient now and in the future. Elaboration requires a more 

concrete objective. The dilemmas help to formulate 

alternative objectives, such as:

•	 as	many	independent	water	systems	as	possible	due	to	
maximised self-suiciency;

•	 gearing	the	available	supply	and	the	demand	to	be	
facilitated to people and the environment;

•	 (optimally)	facilitating	the	water	demand	and	proving	
certainties;

•	 making	the	best	possible	use	of	water	to	facilitate	
economic growth.

New objectives for the Freshwater Strategy will be central to 

the Delta Programme Commissioner’s proposal for the 

Delta Decision on Freshwater Strategy, just as standards are 

already central to lood risk management policy. Over the 

next year, the Freshwater sub-programme, together with  

the area-based sub-programmes, will continue analysing 

potential strategies to formulate relevant objectives and 

promising solutions. The objectives may prompt changes  

in tack. 

Tasking related to lood risk management, spatial 

adaptation and freshwater supplies converges in the Rhine-

27 There are already examples where the market took responsibility for 

improving the freshwater supplies itself, such as in the Southwest Delta.

Meuse delta and the IJsselmeer, which are interconnected 

by means of discharge distribution to the Rhine tributaries. 

Delta Decision on  

the Rhine-Meuse delta

The Delta Decision on the Rhine-Meuse delta provides for 

main choices that structure the approach to water tasking in 

this crucial and always vulnerable transitional area between 

the sea and the rivers in our delta. The area-based sub- 

programmes Rhine Estuary-Drechtsteden, Southwest Delta 

and Rivers collaborate on this. At the heart of this Delta 

Decision are the shared issues of the sub-programmes. 

Shared issues  
Tasking for this area comprises accommodating the more 

extreme river discharges (i.e. high and low) in conjunction 

with rising sea levels, soil subsidence, and developments in 

new urban development and restructuring. The three sub-

programmes in question have identiied the following 

shared issues:

•	 Discharge distribution across Rhine tributaries

 Section 3.1 outlines why this is a key control in the water 

system. Initial analyses show that primarily high – but not 

extremely high – river discharge (7,000-13,000 m³/s) 

combined with a long-lasting storm at sea determines the 

safety tasking. In those situations, tasking for Rhine 

Estuary-Drechtsteden and the Southwest Delta can be 

minimised by discharging additional Rhine water via the 

IJssel if the IJsselmeer Region is capable of collecting that 

water. A similar issue is ongoing in the IJssel-Vecht delta, 

as a result of which the option of relieving the IJssel is 

also included. The sub-programmes are investigating 

whether a dangerous situation in the west of the country 

may concur with a dangerous situation in the IJssel-Vecht 

delta. Relieving the river Lek by discharging extra river 

water via the Waal or the IJssel rivers may also have 

beneits. The collaborating sub-programmes will work 

these options out in more detail over the next year.

•	 River barriers (closed or closable-open)

 In addition to discharge distribution at a national scale, 

discharge in the Rhine-Meuse delta can also be 

distributed across the various tributaries, for example to 

relieve the urbanised Rhine Estuary-Drechtsteden area. 

This can be achieved by constructing closed or adjustable 

barriers or by widening/adjusting tributaries and 

Delta Programme 2013 | Working on the delta 39







In the short term, too, lood risk management tasking is 

considerable: a large number of the dykes in the IJsselmeer 

Region, including the IJsselmeer Closure Dam and the 

Houtribdijk, do not meet the statutory standards. Moreover, 

the safety standard in Almere and parts of the IJssel-Vecht 

delta also has to be adjusted.

The freshwater supply in the IJsselmeer Region appears to 

be suicient for the current IJsselmeer supply area until at 

least 2050. This is the conclusion of an initial botleneck 

analysis of the Freshwater sub-programme. By allowing 

more water level variation in the summer, the available 

freshwater bufer can at least be doubled, with less drastic 

consequences. Optimisation and lexibilisation of water 

level management can be implemented in phases in line 

with the options for the long term. This does, however, 

require considerable impact-reducing investments, 

agreements on developments outside the dykes and a new 

water level ordinance. This will be detailed by the IJsselmeer 

Region sub-programme.

Over the next year, the IJsselmeer Region sub-programme, 

in close collaboration with the Freshwater sub-programme 

and other sub-programmes, will continue preparing the 

proposal for the Delta Decision on the IJsselmeer Region.

Delta Decision on Water Level 

Management in the IJsselmeer Region

The Delta Decision on Water Level Management in the 

IJsselmeer Region indicates what choices are being made 

for draining the IJsselmeer lake into the (rising) Wadden Sea 

and how the water supply in the IJsselmeer contributes to 

the national and regional freshwater demand.

The IJsselmeer lake is the Netherlands’ largest freshwater 

reserve. Moreover, water level management is an important 

control in the Dutch main water system (see section 3.1). 

The water level in the IJsselmeer Region determines lood 

risk management around the lake. 

As long as water level management continues to depend on 

the existing discharge sluices in the IJsselmeer Closure Dam, 

the water level of the IJsselmeer lake will continue to rise 

apace with that of the sea. If its discharge capacity remains 

the same, by 2100 water in the IJsselmeer lake will be no 

more than 85 cm higher than it is now (Warm and Steam 

scenarios). The proposed increase in discharge capacity may 

defer a rise in the water level of the IJsselmeer lake by  

30-70 years (see section 2.2 under IJsselmeer Closure Dam). 

However, in the long term more needs to be done to keep 

the region safe. 

There are two options for water level management in the 

long term. The irst concerns gradually increasing the level 

in the lake apace with the sea level. In that case, gravity 

driven discharge of any excess water into the Wadden Sea 

will remain possible. That said, the higher level does have 

implications for the entire area. A second option involves 

installing pumps in the IJsselmeer Closure Dam, as a result 

of which the water level in the lake does not have to keep 

pace with that of the sea. However, that option also presents 

challenges to water managers of the IJsselmeer Region. The 

pumps must ensure signiicant operational reliability if the 

dykes around the IJsselmeer Region are not raised in line 

with rising sea levels. In weighing up the pros and cons of 

discharging versus pumping, other changes in river 

discharge from the IJssel river also play a role. In the very 

long term, pumps will always be required given the 

extremely negative efects of a major rise in water level. 
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3.3  

Possible strategies per   

sub-programme

In the Delta Programme, a strategy is deined as the 

combination of objectives, related measures and the related 

development path. All area-based sub-programmes have 

inventoried tasking around lood risk management and 

formulated possible strategies. This set of possible 

strategies provides a clear overview of the playing ield of 

possible solutions. The promising strategies that will be 

presented in DP2014 will consist of elements from these 

possible strategies. The generic sub-programmes Safety and 

New Urban Development and Restructuring have detailed 

national lood risk management tasking. The Freshwater 

sub-programme has laid out possible strategies for 

freshwater in more concrete terms in collaboration with  

the area-based sub-programmes. This has created a solid 

foundation for the move towards promising strategies  

in the 2012-2013 period. The results will be presented  

in DP2014.

A irst selection has already been made in this phase of 

possible strategies. Any strategies about which there are 

serious doubts regarding the technical feasibility or for 

which it is already clear that the beneits will not outweigh 

the risks, thereby compounding tasking around lood risk 

management and freshwater supplies, or for which 

alternatives exist with which objectives could be reached 

just as easily or more easily with fewer negative side efects, 

will not be explored any further. 

Promising strategies will not consist of one or several of  

the possible strategies outlined below; rather, they will be  

a combination of elements from multiple strategies  

(see also section 3.4).

What follows is a description of the tasking, the possible 

strategies and the preliminary conclusions for each   

sub-programme, with a look ahead to the next phase. 

Appendix B (see DVD, text in Dutch) presents the results  

for each sub-programme in more detail. 

 

Safety

Tasking
The tasking resulting from the Third National Assessment has 

now been inventoried. A total of 1,225 km of lood defence 

systems has failed inspection. An initial inventory shows  

that a new tasking exists for about half of those that failed 

inspection.29 The shortcomings of the remainder were 

already known and improvement measures are ongoing. The 

lood defence systems to be improved are located throughout 

the country. Over the next few years, the state of the lood 

defence systems that require further study according to the 

Third Assessment will be inventoried at a quicker pace. 

Tasking for future developments in sea level, soil subsidence 

and river discharges is based on the Delta Scenarios. The 

area-based sub-programmes have compared possible changes 

until 2100 with the protection currently provided by the lood 

defence systems. From this comparison, they have derived the 

tasking for the period until 2050, with a look ahead to 2100.

At the launch of the Delta Programme, the Cabinet found 

that the economic value and the number of people living 

behind the dykes have increased considerably since the irst 

Delta Commitee issued its recommendation, on which the 

current statutory standards are largely based (following the 

1953 Flood Disaster). As such, the Ministry of Infrastructure 

and the Environment commissioned studies to assess 

whether the statutory protection level is still suicient: a 

social cost-beneit analysis (MKBA), an analysis of individual 

casualty risks and an analysis of group risks. These show that 

the levels of protection along the coast, the Wadden, the 

IJsselmeer coast and in the Southwest Delta are still 

suicient. The area around the major rivers, parts of the 

Rhine Estuary-Drechtsteden region and the area around 

Almere may, according to the studies, have to increase their 

level of protection (they are ‘areas of atention’). Over the 

next year, this will be charted in more detail for each area,  

in conjunction with other tasking. DP2015 will present a 

proposal for updating standards, as part of the Delta 

Decisions.30 The outcome of the Third Assessment and the 

three areas of atention are presented in map 2 (i.e. lood 

risk management tasking).

29 This will be further detailed by means of an entrance test by the nHWBP 

programme oice.

30 Parliamentary document 31 710, no. 22.
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Dyke improvements
The dyke improvements required according to the Third 

Assessment will be incorporated into the implementation 

programme for lood protection measures (see section 2.3). 

In interaction with the area-based sub-programmes, 

locations will be identiied where promising combinations 

of these lood protection measures and other safety tasking, 

desired spatial developments and potential solutions for 

freshwater tasking can be implemented. A large number of 

the primary lood defence systems that failed the assessment 

can best be addressed using regular improvement measures; 

the expectation is that they ofer few opportunities, if any, 

for a combination of tasking or an integral area-based 

approach. The water managers are mapping out which 

improvements for the sub-programmes are, in principle, 

ready to be implemented and for which sections a further 

study of possible combinations should be conducted. 

Multi-layer safety and updating standards
Decisions on protection levels are not only based on 

arithmetic exercises and assumptions, but also on an 

administrative and political dialogue. Ultimately, 

customisation is required, using the three layers of multi-

layer safety. For this reason, the State Secretary for 

Infrastructure and the Environment asked the Delta 

Programme Commissioner to inventory, together with the 

partners in the area-based sub-programmes, which clever 

combinations of measures are possible to guarantee safety 

in the future.31 

The area-based sub-programmes map out the elements of 

the tasking and detail strategies to keep safety up to par, 

thereby addressing the three layers of multi-layer safety as 

outlined in the National Water Plan:

•	 layer	one:	preventing	loods	through	preventive	
measures;

•	 layer	two:	limiting	the	consequences	of	loods	through	
spatial organisation;

•	 layer	three:	limiting	the	consequences	of	loods	through	
disaster management.

In the areas of atention, measures in the second and third 

layers, combined with preventive measures (section 3.2), 

may suice to achieve the required level of protection. In 

the other areas, measures in the second and third layers are 

31 Parliamentary document 31 710, no. 22.

supplementary to preventive measures to reduce the 

residual risk. The experiences gained in the area pilots  

on multi-layered safety will be incorporated into this.

The area-based sub-programmes take the basic principles 

outlined in section 3.2 as the starting point for developing 

area-based safety strategies.

It is not yet known how agreements on measures in the 

second and third layers can be laid down. If protection 

levels in the areas of atention are based in part on 

measures in layers two and three, it is essential to guarantee 

that they actually provide the necessary protection. The New 

Urban Development and Restructuring sub-programme is 

studying the possibilities for safeguarding measures in layer 

two, detailing this for layer three together with the Ministry 

of Security and Justice and the safety regions. Agreements 

have meanwhile been reached with these parties. The 

Stuurgroep Management Overstromingen (Flood Management 

Steering Group, abbreviated to SMO in Dutch), headed by 

the Director-General of Rijkswaterstaat, was established to 

develop and embed a number of shared, water-related 

activities in the ield of crisis management at national level. 

In the summer of 2011, a model agreement was drated on 

the basis of which Rijkswaterstaat, the water boards and the 

safety regions will conclude mutual agreements. In this 

context, the evaluation of the Wet veiligheidsregio’s (Safety 

Region Act, abbreviated to Wvr in Dutch) is important to the 

Delta Programme, also because of the atention that should 

be paid to supraregional efects in lood risk management. 

The Delta Programme Commissioner has advised the 

Ministry of Security and Justice of this mater. The safety 

regions are closely involved in the Delta Programme’s area-

based sub-programmes.

Areas outside the dykes 
The National Water Plan (Nationaal Waterplan) and the Delta 

Programme announced that policy for the (non-protected) 

areas outside the dykes may need to be re-evaluated. 

Government bodies together concluded that there is 

currently no reason to change the roles and responsibilities 

for lood risk management of the areas outside the dykes. 

Studies have shown that the risk of casualties is limited and 

that regional implementation of policy suices and is 

preferred. As such, generic policy does not have to be 

changed. However, areas outside the dykes may incur 

damage because of loods. In that context, the New Urban 

Development and Restructuring sub-programme clariies 
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risk communication and the policy framework for 

construction in areas outside the dykes to raise awareness of 

the risk among those using those areas. This is a task for the 

regional authorities. The regional sub-programmes will 

study how the risks in these areas can be reduced further, 

particularly through the second layer of multi-layer safety. 

Supplementary decision-making on speciic policy for the 

areas outside the dykes in ‘the thirteen seaside towns’ is  

still ongoing.

Delta Dykes and multifunctional use
The Verkenning Deltadijken report (Delta Dykes exploration) 

has been completed. It reports on a study exploring the 

concept of the Delta Dyke and provides an understanding  

of the design requirements for a Delta Dyke. The report 

concludes that Delta Dykes may be interesting in a limited 

part of the Netherlands, particularly if their construction is 

combined with regular dyke improvement.

There is currently no policy framework for using the Delta 

Dykes. This was one of the reasons why the stakeholders 

found it too early to construct a Delta Dyke for the dyke 

section Kop van ‘t Land (dyke ring 22, Eiland van Dordrecht) 

that needs to be improved. Constructing a Delta Dyke at  

a strategic location may provide an opportunity to 

diferentiate measures in the rest of the dyke ring. This 

could be cost-efective. To be able to properly assess and 

leverage these opportunities in the future, the Delta 

Programme Commissioner recommends that an evaluation 

framework be established as soon as possible to make full 

use of this concept in developing and selecting promising 

solution strategies. 

The Cabinet underscores the importance of a transparent 

evaluation framework to be able to determine where 

diferent types of dyke design qualify. Therefore, an 

inventory is underway of the most suitable locations for 

such a Delta Dyke. These may be locations where the risks of 

damage and fatalities are the highest. The legal possibility 

of providing additional protection for parts of a dyke ring 

will also be studied. A drat evaluation framework is 

expected to be completed in November 2012.

 

New Urban Development  

and Restructuring

Tasking
The Netherlands is becoming increasingly vulnerable to 

looding, pluvial looding, droughts and heat. The increase 

in urbanisation, building density and paving, combined 

with the consequences of climate change are the reasons for 

this. Pluvial looding, drought and heat are already 

damaging the economy as well as buildings, infrastructure, 

landscaping and human health. Research has shown that 

these forms of damage could, in theory, occur throughout 

the Netherlands and that the costs could mount to billions 

of euros. Damage to foundations resulting from roting 

wooden foundations (pile rot) and uneven setlement 

below buildings and infrastructure (diferential setlement) 

represents an important item (see under Freshwater).32 

Vulnerability difers from region to region (see map 3). 

Urban areas throughout the Netherlands with a high 

building density and high degree of paving run an increased 

risk of damage due to pluvial looding and heat. 

The New Urban Development and Restructuring sub-

programme seeks to efectively link the water tasking of the 

Delta Programme with other functions and interests in the 

spatial domain. There are two subjects paramount to this:

1. spatial organisation and lood risk management: what 

spatial organisation measures will help reduce the 

consequences of a lood (layer two and, partially, layer 

three of multi-layer safety)?

2. climate-proof city: what spatial organisation measures 

will help reduce the consequences of pluvial looding, 

drought and heat in the city?

Spatial organisation and lood risk management
The sub-programmes have been asked to inventory how 

spatial organisation can contribute to lood risk 

management by limiting the consequences of looding (see 

section 3.2). Only custom-made measures will be selected. 

The generic prescription of measures is, therefore, 

counterproductive. The New Urban Development and 

Restructuring sub-programme has developed tools that 

area-based sub-programmes can use to determine which 

areas are high-risk areas and which spatial measures are 

available to reduce the risk.

32 See report ‘Damages due to water shortages and surpluses in urban areas’, 

Deltares 2012.
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Vital and vulnerable functions require special atention. The 

choice of location, accessibility and organisation of these 

functions are rarely designed to handle looding. As a result, 

a lood may lead to these functions being out of action for a 

long period of time. Vulnerable objects such as hospitals, 

power plants and chemical companies being out of action 

may result in casualties and large-scale damage. Spatial 

organisation may reduce the risk. 

In places where there is litle room around the dykes or 

where there is rapid soil subsidence, increasing the height 

of the dykes may be a complicated and expensive afair. In 

the areas of atention, it is worthwhile to explore whether 

measures that limit consequences can be used to update the 

level of protection (see section 3.2). In that case, it will be 

necessary to demonstrate that such measures are feasible, 

veriiable and enforceable. These situations occur, for 

example, in parts of the Rhine Estuary-Drechtsteden region 

and of the IJssel-Vecht delta.

The New Urban Development and Restructuring sub-

programme is also studying whether local parties have the 

tools to assess the possibilities of multi-layer safety in the 

case of new developments. This study is based on at least 

ive new development locations throughout the country. 

The sub-programme has published maps for this. These 

indicate in which areas dangerous situations may occur 

because, in the case of a lood, the water reaches that area 

quickly and may reach large depths. The map ‘consequences 

of loods’, for example, indicates the depth and speed at 

which areas are inundated, as well as showing which urban 

(expansion) areas are located in areas that are susceptible to 

looding (see map 4).

The sub-programme also drew up an overview of possible 

measures and their features. These are physical measures to 

prevent pluvial looding, drought and heat, and measures 

designed to limit damage in the case of looding. Examples 

include climate-proof building, utilising geomorphology 

and soil for seting up or installing seepage walls and  

green roofs.33

The disaster management plan (layer three of multi-layer 

safety) must also be in order. To this end, the Delta 

Programme is working together with the Ministry of 

33 See: the Measures matrix, in which the New Urban Development and 

Restructuring sub-programme assessed 155 measures.

Security and Justice, the safety regions, Rijkswaterstaat and 

the water boards. Water managers also perform tasks for the 

third layer, such as constructing emergency dykes and 

installing pumps. Improved evacuation options, allowing a 

larger number of the residents to ind shelter in good time, 

merits further study. It will be necessary to ensure that 

agreements on the availability of these options can be 

veriied and enforced. IT systems in locks, for example, are 

increasingly dependent on the internet. The National Cyber 

Security Centre is sharing information and exchanging 

knowledge on the threats this may entail.

The climate-proof city
Cities are the driving force of the Dutch economy. The good 

quality of the living environment is a precondition for an 

atractive investment climate and properly functioning 

cities. However, these qualities are afected by increasing 

pluvial looding, drought and heat. The New Urban 

Development and Restructuring sub-programme focuses on 

the question of how vulnerable cities are to this, what 

opportunities there are to link solutions to other spatial 

developments (such as housing, maintenance, sewerage, 

landscaping policy, lood protection), how these 

opportunities can be capitalised on and what coalitions that 

requires, and what ambition, vision, strategy, approach and 

measures are iting for this. 

Tasking and solutions difer greatly from location to 

location. The premise of the sub-programme is that the 

(local) parties in the city (public and private) are responsible 

for the approach. The central government sets the agenda 

and lends support, in accordance with the Framework 

Vision on Infrastructure and Space, which incorporates the 

basic principles for the Delta Programme. 

Integral area development is a condition for realising 

climate-proof cities by combining investment agendas. 

Investments in the city relate to improving the quality of life 

in the city and the economic climate for establishing 

businesses, as well as to regular management and 

maintenance. It is also possible to forge links with urban 

water management and freshwater supplies. Measures for 

diferent water systems converge at local level, thereby 

requiring a cohesive approach by all stakeholders  

(e.g. owners, municipalities, water boards). 
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Freshwater  

Tasking
Tasking around freshwater is based on the need to resolve 

botlenecks, on the one hand, and the desire to seize 

opportunities for the eicient improvement of freshwater 

supplies, on the other. These are opportunities linked to the 

Netherlands’ unique location in the delta. 

There are botlenecks in freshwater supply already. There are 

periods of water shortage (i.e. low water levels) in rivers and 

canals, botlenecks resulting from salinisation and falling 

water tables and water shortages on the elevated sandy 

soils. During the dry spring of 2011, all possible measures 

within the current physical system had to be deployed in 

order to meet the regional demand for freshwater for  

as long as possible (as in 1976 and 2003). This had a 

detrimental impact on some functions, such as nature. This 

proves that the current system is nearing its limits. There 

may be more frequent limitations in water supply in the 

future due to a combination of rising sea levels, on the one 

hand, and periods of litle precipitation and extremely  

low river discharges, on the other. This requires a 

reconsideration of current policy and the principles on 

which it is based. The ultimate tasking depends on how 

demand and supply develop and on the ambition for 

freshwater supplies.

Botlenecks in freshwater supply
The Delta Programme 2012 identiied the main causes of 

botlenecks in freshwater supply. The more detailed 

botleneck analysis now demonstrates that there are  

ive problem areas in periods of drought (see map 5):

•	 There	is	insuicient	water	in	rivers	and	canals.
•	 There	may	be	an	excessive	demand	on	the	water	bufer	 

in the IJsselmeer Region. 

•	 Freshwater	intake	points	may	become	saline.
•	 Groundwater	levels	on	the	elevated	sandy	soils	are	 

falling and there is no or only limited water supply  

from the main water system possible.

•	 Parts	of	the	Southwest	Delta	are	becoming	saline	and	 
no water supply is possible.

The more detailed botleneck analysis also shows that 

pressure on the water system is increasing in three of the 

four Delta Scenarios (i.e. Busy, Warm and Steam). Water 

demand and supply are diverging more and more and users 

place higher demands on the system. Particularly in the 

Together with the parties that are active in urban 

development, the sub-programme is exploring which 

agreements are necessary to achieve a climate-proof city. 

These may include methods to inventory vulnerabilities, 

opportunities to link in and measures; design guidelines for 

construction and public space; and calculation rules and 

indicators for the social cost-beneit analysis (MKBA), 

Environmental Impact Analysis (m.e.r.) and the Water Test.  

In pilots and administrative meetings, frontrunners have 

indicated that national legislation could impede the 

requisite customisation for the climate-proof city. The 

sub-programme will study whether this is the case in other 

places as well. 

Preliminary conclusions and a look ahead
Problems, tasking and opportunities primarily converge in 

cities, and that does not just apply to looding, drought and 

heat. Cities are also embedded in the national and regional 

water systems, and cities along rivers are additionally 

vulnerable when dykes fail. Moreover, cities in the western 

part of the country depend on water supply and groundwater 

level to keep the quality of urban water up to par, protect 

the foundations of buildings and guarantee the stability of 

embankments (see map 3 on page 47).

Meanwhile, suicient spatial measures are known that can 

help limit the consequences of looding, as well as 

measures to reduce the consequences of pluvial looding, 

drought and heat. In addition, the existing set of tools 

ofers suicient scope to apply such measures (e.g. the 

Spatial Planning Act, the Water Act, the Water Test, m.e.r., 

MKBA), on condition, however, that these tools are 

deployed properly and in good time. The sub-programme 

promotes the correct use of these tools for the integral 

evaluation of spatial measures by providing such things as 

calculation rules, indicators and an overview of best 

practices to the authorities involved.

Using activities in diferent ields, the sub-programme 

encourages the organisation of climate-proof cities, e.g. by 

organising co-productions with diferent parties, creating 

inspiring images, continually developing tools (climate 

indicator, guideline models, overview of measures), 

implementing a series of twenty pilot projects and 

providing access to knowledge.
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•	 To	what	extent	is	freshwater	supply	a	public	or	private	
mater?

•	 What	is	the	level	of	scale	for	freshwater	control:	regional,	
national or international?

•	 What	inancing	basis	does	the	Netherlands	opt	for:	the	
solidarity principle or the proit principle?

•	 Is	supply	or	demand	the	determining	factor	(i.e.	does	
water lead or follow)? 

•	 Should	freshwater	be	assigned	to	functions	and	regions	
in another manner or will current distribution remain the 

starting point?

Choices relating to these dilemmas are important to 

formulate objectives for freshwater as will be laid down in 

the Freshwater Strategy Delta Decision (see section 3.4).

Possible strategies
The two key dilemmas for possible strategies are the choice 

between public and private freshwater supplies and 

between driving supply or driving demand. Based on these 

two choices, ive possible freshwater strategies were 

developed that fully cover the bandwidth of possibilities 

(see also Figure 4):

1. Water follows on a large scale

 National and regional authorities are responsible for 

suicient water. Freshwater is a public facility, which aims 

to be as reliable for users as possible.

2. Water follows on a limited scale (optimised current strategy)

 National and regional authorities are responsible for 

freshwater. The regions are more self-suicient than they 

are now and freshwater distribution is optimised.

3. Water follows on a limited scale, with the involvement of  

market parties

 Stronger role for the market and public-private 

partnerships by seizing opportunities identiied by private 

parties. The government sets frameworks and supervises. 

4. Water and spatial planning drive the user

 Spatial planning and designated uses adapt to the decline 

in freshwater supply. The government directs and makes 

movement of users afordable and feasible.

5. Water drives the user

 Water users modify their use or move to a diferent 

location. The government limits itself to promoting 

sustainable use, self-suiciency and water saving.

 

Warm and Steam scenarios more botlenecks will occur by 

2050, and even more by 2100 (also in the IJsselmeer Region 

in a dry year). Without additional measures, it is possible 

(depending on the Delta Scenario) that by 2050 water 

demand may not be met in many places or water quality will 

be insuicient.

Consequences of freshwater shortage
The Freshwater sub-programme has analysed the economic 

damage due to water shortage for the current situation and 

the Warm and Steam scenarios. Initial indings are that it 

will concern large sums of money, in the order of tens of 

millions of euros. In the current situation, agriculture loses 

out on an average of €0.4 billion a year34 in loss of yield due 

to drought. This damage is considered acceptable within 

current policy. In the Warm and Steam scenarios, loss of 

yield may increase to 20-40% of potential yield in large parts 

of the country. Total losses may increase to an average of 

€1.1 billion a year. Drinking water supplies, energy, industry 

and shipping will also sufer consequences of a freshwater 

shortage (see map 6). The study into the damage to 

designated uses is still ongoing. A more complete picture 

will arise in the next phase.

A separate study looked at the potential damage in built-up 

areas, including damage to foundations. Groundwater 

levels that are too low have already caused over €5 billion in 

damage to foundations and buildings. In the future, this 

may increase to a total of €40 billion if no measures are 

taken to keep the groundwater level up to par.35 There are 

divergent reasons for the low groundwater level. In the  

next phase, the Freshwater sub-programme, together with 

the New Urban Development and Restructuring sub-

programme, will be exploring the signiicance of these 

indings for future Freshwater Strategy.

 

Administrative dilemmas
Freshwater policy is not only based on technical information 

but also on politico-administrative considerations. These 

considerations concern the question of who controls the 

distribution of freshwater and relate to the organisation of 

the system. Five relevant dilemmas have been identiied: 

34 Excluding ornamental tree cultivation and greenhouse farming, based on 

current price level and without price elasticity.

35 See report ‘Damages due to water shortages and surpluses in urban areas’, 

Deltares 2012.
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more stability for a large number of designated uses. 

However, the strategy is unfavourable for nature, isheries 

and shipping because it creates more obstacles in the water 

system. If the responsibility shits from the government to 

market parties, opportunities arise for customised water 

supply and the innovations this requires. Delivery reliability 

for less proitable functions then decreases.

In a strategy in which the supply of water is a guiding factor, 

large-scale measures in the main water system are not up 

for discussion. Functions must adapt to the water supply, 

relocate, or accept damage. If the government continues to 

play a major role, it can steer this by using policy tools, such 

as promoting water saving and making speciic choices in 

spatial planning. The costs of this strategy have not been 

An assessment of the efects of possible alternative 

strategies indicates that if a strategy is deployed in which the 

increasing demand for water is also facilitated in the long 

term, large-scale new measures are required in the warmer 

climate scenarios, such as a large bufer on the IJsselmeer 

lake or blocking the salt water in the Nieuwe Waterweg. The 

costs of implementing these measures would total at least 

billions of euros. The measures that the regions and the 

designated uses can implement as part of this strategy to 

anticipate water demand will not be suicient in the long 

term. These include the local storage of water, the reuse of 

puriied wastewater or sewer water (eluent), the 

optimisation of lushing and a temporary water level 

increase. The costs for this are estimated at hundreds of 

millions of euros. This will produce more certainty and 

Figure 4 Potential strategies for freshwater supplies
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sub-programmes. These building blocks are the foundation 

for formulating promising strategies in the next phase and 

they allow for each region and designated use to be 

elaborated. Figure 4 illustrates the diferent building blocks. 

Appendix B3 (see DVD, text in Dutch) comprises a more 

comprehensive description of the building blocks for each 

strategy.

Preliminary conclusions and a look ahead
There already are botlenecks in freshwater supply. An initial 

inventory of measures shows that, in the current strategy, 

the supply of freshwater can be increased and demand 

reduced (see also section 3.2). This would entail measures in 

both the main water system and the regional water systems. 

In the main water system, this could mean extending the 

Kleinschalige Water Aanvoer (KWA, small-scale water supply), 

limiting salt intrusion via the Nieuwe Waterweg by means of 

an air-bubble screen (which, incidentally, is yet to be 

developed) and increasing water storage (by adjusting water 

level management in the IJsselmeer lake, for example. See 

the section below on the IJsselmeer Region). The measures 

cost several hundreds of millions of euros. There are 

possibilities within the regional water systems to temporarily 

raise the water level and apply a lushing regime. These 

measures also cost hundreds of millions of euros. 

By giving these measures optimum support in the current 

strategy, the demand for freshwater for the western part of 

the Netherlands and the IJsselmeer Region can be met in 

the Busy and Rest Delta Scenarios. In the Warm and Steam 

Delta Scenarios, the demand for freshwater can still be met 

in a dry year, but not in an extremely dry year, and not ater 

2050. What impact this will have must be studied and 

evaluated in more detail. The measures are not suicient for 

the rest of the Netherlands, such as the Southwest Delta and 

the elevated sandy soils. However, various mitigating 

measures are possible here as well. 

If the shit to a diferent strategy is postponed, the limits  

of the system will almost be reached. Availing of the 

opportunities within the current strategy may be a good irst 

step as part of adaptive delta management (see section 4.2). 

New strategies must be mapped out to eiciently improve 

freshwater supplies. This also ofers the chance to seize 

opportunities linked to the Netherlands’ unique location  

in the delta and to prepare the Netherlands for the efects  

of less favourable Delta Scenarios in the longer term  

(until 2100). 

inventoried yet. In certain parts of the Netherlands, the 

strategy provides opportunities for a more natural water 

system and for innovation and independent systems.

Not every strategy can be deployed for each location and for 

each designated use. As a result, the next step does not 

entail choosing one of the ive strategies. The possible 

strategies have been detailed in clusters of measures 

(building blocks), with contributions from the area-based 

The elevated sandy soils in noord-Brabant and 

limburg and the role of groundwater

The elevated sandy soils in Noord-Brabant and Limburg 

only retain very litle water. Moreover, there is relatively 

litle precipitation in these provinces. Over 60% of the 

agriculture acreage is irrigated, mainly using 

groundwater. The groundwater level is partially 

supplemented using water from elsewhere. The supply 

of water from the Meuse via the Noordervaart is of 

importance to the water supply in the Peel region. The 

diferent Delta Scenarios show that the diference 

between demand and supply may increase and water 

tables may fall more. As a result, the sandy soils in the 

southeastern part of the Netherlands may become so 

dry in the longer term that the current form of 

agriculture would no longer be proitable, and current 

nature may disappear. With that in mind, eleven parties 

(i.e. provinces, water boards, Rijkswaterstaat, nature 

conservation and agriculture organisations) set up the 

Elevated Sandy Soils Delta Plan. In this project, they 

investigate how the water system can be made more 

robust so that it is more capable of retaining water 

itself and can absorb the consequences of changes in 

the volume of precipitation beter. This is being studied 

along the following three lines: 1) increasing the 

availability of water in the area itself, 2) reducing the 

water demand and 3) increasing supply, e.g. via the 

Noordervaart, with groundwater as a bufer. It was 

within this context that the Water op de Hoogte 

Manifesto was drated and the Verklaring van Hoog en 

Droog was adopted (see htp://hoogendroog.wing.nl). 

The results from the Elevated Sandy Soils Delta Plan 

will be incorporated into the Freshwater sub-

programme.
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A promising Freshwater Strategy must be cost-eicient. That 

requires an economic analysis and an understanding of the 

economic value of freshwater for the Netherlands and how 

that value can be preserved or enhanced. In the next phase, 

the Freshwater sub-programme will work out this economic 

analysis in more detail, together with the parties in the 

region, the diferent water users and other sub-programmes.

While the nature and rate of climate change and the extent 

to which socio-economic developments occur are still 

uncertain, they do, to a large extent, determine tasking 

around freshwater. Consequently, an adaptive strategy that 

responds to actual changes in a lexible manner is advisable. 

The sub-programme will detail the options for this in  

the next phase, in preparation for the Delta Programme 

Commissioner’s proposal for the Delta Decisions in DP2015.

It is not a mater of choosing one of the ive possible 

strategies, as not every strategy can be used at every location 

and for every user. In the next phase (2012/2013), the Delta 

Programme will detail promising strategies for each region 

and designated use, based on the diferent building blocks. 

There generally seems to be a lot of public support for 

strategies within which demand continues to be facilitated. 

Shiting to other strategies that are based on using the free 

market system more or steering things through spatial 

planning requires a change in the way things are perceived 

and done. 

knowing the numbers pays of in terms of more 

eicient water consumption

Drought and pluvial looding are familiar problems in 

the Hunze area on the Groningen-Drenthe border. 

Using water wisely is necessary and saves money. In the 

area, sensors measure the level of groundwater and 

surface water. The WaterSense system links this to the 

weather forecasts and analyses the expected course of 

the volume of water. That way, water boards, drinking 

water companies and farmers can coordinate their 

water management and even inluence it at an early 

stage – a unique approach to water management. 

Farmers also save money by doing so; ater all, 

irrigating the land early costs money, but if they leave it 

too late, this may cause damage and loss of crops. The 

SMEs involved in the project will jointly be using the 

results of WaterSense to boost their own market 

position at home and abroad. 

For more information, go to: www.projectwatersense.nl.

Delta Programme 2013 | Working on the delta56





Freshwater tasking
The IJsselmeer Region has an important water reserve. The 

current water level ordinance aims to manage a permanent 

level. This limits the possibilities for optimal use of the 

theoretical water reserve. The technical facilities are not 

equipped for this either. This means that tasking for the 

short term comprises creating the technical and legal 

possibilities to use the entire reserve (from water level 

management to supply management). The required future 

volume of the reserve depends on demand and on the 

possibilities for increasing the reserve in the IJsselmeer 

Region supply area. 

Also important are the distribution of river water across the 

Rhine tributaries and the strategy for facilitating the 

freshwater demand through the main water system. In the 

Busy and Rest scenarios, demand in the current supply area 

remains the same. This would not result in additional 

tasking for freshwater supplies. In the Warm and Steam 

scenarios, on the other hand, demand will increase. In that 

case, the lakes in the IJsselmeer Region have just enough 

reserve until 2050 to meet the freshwater demand in a dry 

year. In the current situation, they also have enough for an 

extremely dry year. Ater 2050, there will be a shortage in  

the Steam and Warm scenarios. Tasking also depends on  

the national strategy for the distribution of freshwater 

across the Netherlands. The proposal for the Freshwater 

Strategy Delta Decision encompasses all of these aspects 

and shows just how large the required water reserve in the 

IJsselmeer lake is.

Possible strategies
Strategies for lood risk management and freshwater are 

tightly intertwined. A decisive factor for lood risk 

management is the method used to discharge surplus water 

from the IJsselmeer Region into the Wadden Sea: by gravity 

driven discharge (the water level in the IJsselmeer lake will 

rise apace with that of the sea) or by pumping (in which case 

the water level in the IJsselmeer lake will not have to rise 

apace with that of the sea with a view to lood risk 

management). 

The basic principle is that water level management of the 

Markermeer, IJmeer, the Zuidelijke Randmeren (lakes 

bordering the southern part of the IJsselmeer lake) and  

the Veluwerandmeren lakes is separated from water level 

management in the IJsselmeer lake, in accordance with  

the National Water Plan. This will remain important in  

IJsselmeer Region

Safety tasking
The Second Assessment of the primary lood defence 

systems showed that a large number of dykes in the 

IJsselmeer Region did not meet the current standards. The 

Third Assessment added several more dykes to that number. 

The dykes that failed inspection (see map 1) include the 

IJsselmeer Closure Dam, the Houtribdijk and the dykes 

along Wieringermeer, Markermeer, Eempolder, 

Veluwerandmeren, Zwarte Meer, the southwest coast of 

Friesland and in the IJssel delta. Moreover, it is oten not 

possible to maintain the target level for the IJsselmeer lake 

in winter. The water level exceeds the target level every other 

year. This problem has been going on for many years. All in 

all, this presents a major challenge for lood risk 

management in the short term.

In his leter to the Dutch House of Representatives, the State 

Secretary for Infrastructure and the Environment indicated 

that the standard for lood protection at Almere requires 

atention, assuming that Almere continues to grow. The 

same applies to the IJssel-Vecht delta (Salland and Oost-

Veluwe dyke rings), where the authorities recognise this 

situation. If a decision is made to reine the strategy, tasking 

related to safety will be increased.

As a result of climate development, sea levels will rise by a 

maximum of 85 cm by 2100. With no intervention, the water 

level in the IJsselmeer lake will increase along with this. The 

current plans for increasing the discharge or pump capacity of 

the IJsselmeer Closure Dam will ensure that a 25 cm increase 

in sea levels can be absorbed. In that case, the water level in 

the IJsselmeer lake will rise by no more than 60 cm along with 

that of the sea. Depending on the rate of the rising sea levels, 

new measures will be required by 2040 (Warm and Steam 

scenarios) or 2080 (Busy and Rest scenarios).

The challenges for lood risk management in parts of the 

IJssel-Vecht delta are mounting up. This area is faced with a 

possible increase in the level of the IJsselmeer lake, dykes 

that failed inspection in the Third Assessment and 

potentially increasing river discharge, while the level of 

protection in parts of the area also requires atention. 

Moreover, water management in this delta is a complex 

mater. The area is particularly susceptible to change. There 

is considerable wind inluence and discharge from the river 

IJssel also directly impacts water management as a whole. 
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in the short term: optimisation and lexibilisation of 

current water level management. In the case of 

optimisation, the existing room for water level variation is 

utilised. In the case of lexibilisation, water level variation is 

slightly increased. Only then will more drastic measures 

come into play, once it has become clear how necessary they 

are. This way, the irst steps can be taken towards one of the 

possible strategies. This approach is in line with adaptive 

delta management (see also section 4.2). The optimisation 

and lexibilisation steps encompass all lakes. Since the 

contribution of the Veluwerandmeren to the freshwater 

bufer is relatively limited, further enlargement of the 

freshwater bufer in the (medium-) long term (using more 

drastic measures) will only consider the IJsselmeer, 

Markermeer, IJmeer and the Zuidelijke Randmeren lakes.

the future too, because a change in the water level of the 

lakes has a major impact on the groundwater level and also 

impacts the zone immediately behind the dykes. If the 

IJsselmeer lake level rises, pumping stations and sluices  

will be needed in the other lakes.

The volume of the freshwater bufer depends on the water 

level in the spring and the level to which the level may drop 

in summer. The bandwidth between these two levels may be 

further increased with additional measures, enlarging the 

freshwater bufer. 

The above considerations have yielded four possible 

strategies. These represent the four corners of the playing 

ield. Without discounting the possibilities for the 

(medium-) long term, a number of steps must irst be taken 

Figure 6 Development paths of the possible strategies for the IJsselmeer Region 
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Possible strategies for the IJsselmeer Region sub-programme 
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The ‘optimisation’ and ‘lexibilisation’ steps concern a 

range of interests and require additional investment. The 

Delta Programme will address this in the period to come, 

along with the possibilities of linking these steps to safety 

tasking, regional developments and the strategies of other 

sub-programmes. The possible strategies for the medium-

term that stretch the playing ield are (see series of situation 

maps 1):

1. Maintaining the winter level with a small freshwater bufer (‘Lake 

level not rising apace 2100’)

 Maintaining the current average winter level by using 

pumps (yet to be installed) in the IJsselmeer Closure Dam; 

the maximum freshwater bufer totals 800 million m³ in 

the summer (maximum extra layer of water of 40 cm on 

Markermeer and IJsselmeer lakes);

2. Maintaining the winter level, with additional measures, to enlarge 

the freshwater bufer (‘Lake level not rising apace - additional water 

level luctuation in the summer 2100’)

 Maintaining the current average winter level by using 

pumps (yet to be installed) in the IJsselmeer Closure Dam; 

enlarging the freshwater bufer in the summer to a 

maximum of 1,800 million m³ (maximum extra layer of 

water of 90 cm on Markermeer and IJsselmeer lakes) by 

additional water level increase in the spring and having it 

drop to a lower level in the summer;36

3. Allowing winter level to increase apace with sea level (‘Lake level 

rising apace 2100’)

 The winter level in the IJsselmeer lake rises along with the 

sea level, water level maintained using additional 

discharge capacity; in the long term, the freshwater bufer 

increases to a maximum of 1,300 million m³ (maximum 

extra layer of water of 80 cm on the IJsselmeer lake and  

40 cm on Markermeer lake);

4. Winter level increases apace with sea level, with additional measures 

to enlarge the freshwater bufer (‘Lake level rising apace - additional 

water level luctuation in the summer 2100’)

 The winter level in the IJsselmeer lake rises along with the 

sea level, water level maintained using additional 

discharge capacity; in the long term, the freshwater bufer 

increases to a maximum of 2,200 million m³ through 

additional water level increase and additional measures 

(maximum extra layer of water of 150 cm37 on the 

IJsselmeer lake and 60 cm on Markermeer lake).

36 The level of the lake can be increased by 0.10 m NAP  

without impacting safety tasking.

37 NB: a 150 cm extra layer of water does not mean that the level  

will have to be increased by 150 cm, but may also result from  

a larger fall in relation to the current summer level.

A development path is created by puting the irst steps and 

the long-term possibilities in a logical chronological order 

(Figure 6 on page 59).

Given that the playing ield is delineated by the possible 

strategies, the following possibilities will no longer be 

incorporated into the next phase:

•	 Restoring the tidal movement to the IJsselmeer lake by removing  

the IJsselmeer Closure Dam

 This would greatly increase tasking related to lood risk 

management and freshwater supplies.

•	 Raising the current level by 1.5 m (proposal from the Veerman 

commitee)

 A water level increase of 1.5 m is not needed to create a  

1.5 m bufer for the freshwater tasking. An additional 

water level increase of 1.20 m in the spring, combined 

with a slight drop in the summer to below the current 

winter level, would suice for this.

•	 Having the water level in the summer drop to a low level

 Experts estimate that this will have such a dramatic efect 

that, in the possible strategies, lowering has been limited 

to 40 cm below the current winter level. Technically 

speaking, it is also simpler to increase (and utilise) the 

freshwater bufer by increasing the water level than by 

dropping the level considerably.

Measures to the IJsselmeer lake water level  

spring 2011

In the spring of 2011, growing water shortages and the 

weather caused an extremely dry situation for a long 

period of time. It was even drier than in 1976, the driest 

year on record until then. In mid-May, a decision was 

made to temporarily increase water levels in the 

IJsselmeer and Markermeer lakes by 10 and 5 cm, 

respectively. That would ensure maintaining the water 

levels required for the stability of the lood defence 

systems and the regional water demand even if the dry 

spell were to continue. Despite the low discharge of 

water via the river IJssel to the IJsselmeer lake – the 

river IJssel supplies by far the most water to the lake 

– this level increase was successful. At the end of the 

dry spell, it turned out that the water level increase of 

the IJsselmeer lake was not used, as the supply of water 

from the river IJssel was in balance with the demand  

for freshwater.

Delta Programme 2013 | Working on the delta 61



Rhine Estuary-Drechtsteden

Safety tasking
Flood risk management tasking difers greatly within the 

Rhine Estuary-Drechtsteden region. In some parts, tasking 

accumulates, while in others few problems are expected.

The dyke rings38 Zuid-Holland Nieuwe Waterweg-Oost  

(14-3), Lopiker- and Krimpenerwaard (15) and Alblasser-

waard and Vijheerenlanden (16) are facing the largest 

challenge within the Rhine Estuary-Drechtsteden region. 

The three challenges for lood risk management converge in 

the Lopiker- and Krimpenerwaard and in the Alblasserwaard 

and Vijheerenlanden. Various lood defence systems in 

these two dyke rings failed inspection in the Third 

Assessment, including long stretches along the Hollandsche 

IJssel. In the event of rapid climate change, the dykes along 

the Noord- and Beneden-Merwede will also no longer meet 

requirements by 2050; by 2100, this will also apply to the 

dykes along the rivers Lek and Nieuwe Maas (Steam and 

Warm Delta Scenarios). The Rhine Estuary-Drechtsteden 

region is also experiencing soil subsidence. In addition, the 

dykes are setling due to consolidation of the sot subsoil 

(peat), reducing the water-retaining function. 

Reinforcement is diicult, both inside the dykes (cultural-

historical values) and outside the dykes (litle space).  

A change in tack or new strategy is advisable here. Finally, 

these two dyke rings are areas of atention for new 

standards. The Rhine Estuary-Drechtsteden steering group 

endorses this. If a decision is made to improve the standard, 

the need for a new strategy may also increase.

At present, the Zuid-Holland Nieuwe Waterweg-Oost dyke 

ring (14-3) largely meets the safety standards. In the Warm 

and Steam Delta Scenarios, one stretch of this dyke ring may 

be too low by 2050, and several stretches by 2100. There 

could be major consequences from a lood in a number of 

densely populated, low-lying areas with great economic 

value. These areas in particular are subject to the risk of 

transmission efects, as a result of which Central Holland 

(dyke ring 14) runs a higher risk of looding from the east 

(backward) if dyke rings 15 and 44 lood. The main 

challenges in the dyke rings of IJsselmonde (17), Pernis (18), 

Voorne-Puten-Midden (20-2), Voorne-Puten-Oost (20-3) 

and Eiland van Dordrecht (22) are the major consequences 

38 See: map 1.

•	 Drastically changing water level management in  

the Veluwerandmeren lakes

 Here, there is no safety tasking due to rising sea levels. 

Moreover, the contribution to the freshwater bufer is 

limited, while the consequences of water level 

adjustments for leisure activities and nature would be 

considerable.

Preliminary conclusions and a look ahead
The drought in the spring of 2011 and, more speciically, the 

threat of pluvial looding in Groningen and Friesland in 

early 2012 show just how topical tasking in the IJsselmeer 

Region is. The sub-programme has inventoried the  

lessons from these events. These demonstrate that the 

manageability of the level of the IJsselmeer lake in the 

winter and forecasts of water levels require improvement. 

Pluvial looding in 2012 once again underlines the necessity 

to accelerate increasing the discharge capacity of the 

IJsselmeer Closure Dam (see also section 2.2).

In the long term, pumps in the IJsselmeer Closure Dam will 

always be necessary for water level management of the 

IJsselmeer, because enabling the water level in the lake to 

rise with that of the sea will have extremely negative efects 

in the long run. The question therefore is not ‘to pump or to 

discharge’, but ‘how long will discharging remain the best 

solution?’. The IJsselmeer Closure Dam project should 

explicitly consider the need for pumping in the long term.

The Delta Programme 2012 already proposed to not only 

focus on a 1.5 m water level increase in the IJsselmeer lake, 

but to also consider alternative solutions. The recent 

analyses of the IJsselmeer Region sub-programme conirm 

this conclusion. By optimising the water level, it will be 

possible to create a suiciently large water bufer until 2050 

to meet the water demand from the supply area. In the Rest 

and Busy Delta Scenarios, this water bufer is even suicient 

until 2100; the other scenarios ofer room for further 

lexibilisation. Actual use of the water bufer at least 

requires a water level ordinance that is based on supply 

management rather than maintaining a ixed level. Other 

conclusions on water level are addressed in section 3.2 

(Delta Decision on IJsselmeer Region).

In the process towards promising strategies, measures will 

be detailed and linked to the concept of multi-layer safety.
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At the same time, the demand for freshwater in these 

scenarios may double until 2050, mainly due to an increase 

in irrigation.

Possible strategies
Flood risk in the Rhine Estuary-Drechtsteden region depends 

on river discharge in the tidal rivers area and on water levels 

at sea. The concurrence of non-extreme storm surges and 

non-extreme river discharges in particular may lead to 

problems. Flood risk management can be improved by 

reinforcing the dyke, redistributing the river discharge and/or 

storing it diferently, and by retaining high river discharges 

and seawater levels with ixed or movable barriers. Moreover, 

limiting the consequences of a lood – by adjusting the 

spatial organisation or improving disaster management – 

may also contribute to lood risk management.

Based on this, ive possible safety strategies have been 

developed (see series of situation maps 2):

1. Optimising the current strategy

 Optimise failure probability and closure level of the 

Maeslantkering, ensuring that the dykes continue to meet 

the standard, Room for the River (including peak storage 

in the Volkerak-Zoommeer lake). To this end, the efect of 

a navigation lock was also investigated, as an alternative 

to the current barrier in the Hollandsche IJssel;

2. Closed seaward side

 With navigation locks on the seaside and additional river 

water storage in the Grevelingen;

3. A. Additional Lek relief via IJssel 

 Reduce Lek discharge in case of average river discharge, 

more water through the IJssel; 

 B. Additional Lek relief via Waal with ring of closable-open river 

barriers 

 Reduce Lek discharge in case of average river discharge, 

more water through the Waal, with ring of closable-open 

river barriers;

4. Dealing diferently with water

 Emphasis on limiting the consequences of loods through 

spatial planning, spatial organisation and disaster 

management, supplemented with preventive measures. 

Tackle areas with the most urgent tasking irst.

A number of these strategies comprise operational 

management of discharge distribution of the Rhine 

branches (see section 3.1). These strategies are related to the 

Delta Decisions on the Rhine-Meuse delta and water level 

management in the IJsselmeer lake (see section 3.2).

of a possible lood. In this area, updating the level of 

protection requires atention. An improved standard for 

lood risk management enhances safety tasking. Short-term 

tasking and climate tasking are very limited here. Many of 

the dykes at IJsselmonde, Voorne-Puten-Midden and Pernis 

have excess height, like many other dykes on the sea side of 

the area. This excess height dates back to the time before 

the Haringvlietdam and Maeslantkering. However, as there 

is no such excess height at Voorne-Puten-Oost, parts of 

IJsselmonde and the Voorstraat in Dordrecht, tasking here 

remains in place.

Rhine Estuary-Drechtsteden has a long stretch of area 

outside the dykes, which loods when water levels are high. 

The most vulnerable areas are the urban areas outside the 

dykes, such as the town centre of Dordrecht, Noordereiland, 

Kop van Feyenoord and Heijplaat. Flooding of the industrial 

estates and port areas outside the dykes may cause 

contaminants to be released and spread. Other possible 

consequences are still largely unknown, particularly those 

for the public infrastructure, but these are in relatively high 

areas. The Maasvlakte is so high that, at present, the risk of 

looding is virtually nil; only ater 2050 will it increase to 

1/10,000 (in the Warm and Steam scenarios). Flood damage 

in nature conservation and agricultural areas outside the 

dykes is relatively small. 

Freshwater tasking
Freshwater supply in the western part of the Netherlands 

largely depends on intake through the main water system. 

The main intake points are located near Gouda 

(Hollandsche IJssel) and Bernisse (Spui). The intake point at 

Gouda supplies the western part of the Netherlands with 

freshwater; the intake point at Bernisse is intended for 

freshwater supply to, among others, the (process) industry 

in the port of Roterdam, Voorne-Puten, Delland and the 

Brielse Meer lake. 

In the Steam and Warm Delta Scenarios, the intake point at 

Gouda will become saline so oten by 2050 that it can no 

longer be used reliably. The intake point at Bernisse is more 

robust, but is also a botleneck in these scenarios towards 

2100. The intake point at Bernisse mainly becomes saline 

during the winter season. Only in extremely dry years is the 

standard of 150 mg/l exceeded for a period of more than 24 

hours. Due to the large storage capacity of the Brielse Meer, 

tapping freshwater may continue for a short while ater the 

Bernisse intake point has been closed.
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These options are being explored in more detail. Ater 2050 

(Steam and Warm Delta Scenarios), a diferent strategy will 

be required for the supply of freshwater to the peat grassland 

areas in the mid-west of the Netherlands. The measures for 

safety that have been explored have no efect or a positive 

efect on freshwater supplies.

Preliminary conclusions and a look ahead
Flood risk management tasking for a large part of the Rhine 

Estuary-Drechtsteden region can be solved by continuing 

the current strategy. Exceptions are the Alblasserwaard, 

areas along the Hollandsche IJssel, Lek, Eiland van 

Dordrecht and Voorne-Puten-Oost and – because of the 

transmission efects – dyke rings 14, 15 and 44. The 

interconnectivity between short-term tasking (HWBP) and 

long-term solutions must be addressed here. As tasking in 

these areas is complex, a combination of strategies may  

be required.

In the next phase, these strategies, which are currently  

still ‘concurrent’ options, more or less, will be detailed  

and positioned in relation to each other over time. The 

possibilities for transferring and linking into, for example, 

spatial developments and replacement of the hydraulic 

structures in the region will also be addressed (adaptive 

delta management; see also section 4.2).

The strategies for freshwater are outlined in the Freshwater 

sub-programme. All these strategies are also possible for 

the Rhine Estuary-Drechtsteden region. Making the 

freshwater system more lexible remains an option until 

2050. Possibilities to that end include: more eicient use of 

water in consultation with users, using eluent, optimising 

use of sluices and pumping stations, alternative supply to 

Hollandsche IJssel through Krimpenerwaard, more stringent 

criteria for small-scale water supply and use of Tolhuissluis 

route, and reducing salt intrusion via the Nieuwe Waterweg. 
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Series of situation maps 2

Possible strategies for the Rhine Estuary-Drechtsteden sub-programme 

Delta Programme 2013 | Working on the delta64



Optimising the Maeslantkering is always positive for lood 

risk management. Ater all, this reduces tasking related to 

dyke improvements as well as pluvial looding in the areas 

around the dykes. A closed barrier on the sea side is even 

more efective in terms of safety, but has considerable 

drawbacks for the port, for shipping and for nature. 

A fully closed ring of navigation locks is efective for safety 

inside the ring, but has major drawbacks for safety tasking 

upstream, for shipping and for nature. Moreover, the 

required measures are costly and feasibility needs to be 

addressed. There are major drawbacks to this strategy 

compared to other strategies and as such it will not be 

studied further. Relieving the river Lek more and a ring of 

closable-open river barriers will be studied in the next phase 

(2012/2013). These strategies reduce lood management 

tasking, without producing major drawbacks for shipping 

and for nature. However, more insight is required into 

costs, operational reliability and feasibility. Dealing 

diferently with water appears to be a promising strategy  

in a number of locations, particularly as a supplement to 

other strategies. 

Previous studies looked into the efects of the complete 

removal of the Maeslant en Hartel storm surge barriers . 

These measures have not been included in the possible 

strategies because of their considerably negative efects on 

water tasking. The same goes for strategies relating to the 

removal of the Haringvliet sluices (see also the next section 

on the Southwest Delta).

In the next phase, the Rhine Estuary-Drechtsteden sub-

programme will explore promising strategies for the areas 

facing complex tasking. The sub-programme will, in any 

event, start of with an integral study of freshwater and 

lood risk management in the Hollandsche IJssel. In that 

context, a study will be conducted, under the responsibility 

of the Rivers sub-programme, into the transmission 

efects41 of dyke rings 14, 15 and 44 and the recommended 

levels of protection and related measures. The division of 

responsibilities between the sub-programmes in these 

studies is outlined in section 4.5. 

41 In the case of a dyke breach in dyke rings 44 (Utrecht) and 15 (Lopiker- and 

Krimpenerwaard), dyke ring 14 (Central Holland) could be looded from the 

southern edge. This is called the transmission efect.

The current strategy of dyke improvements could well be 

continued. In the western part of the area, there is a limited 

need for dyke improvements given the excess height of the 

current dykes. In more urban areas, dyke improvements 

require an integral, area-based approach. That will limit the 

social costs of achieving lood risk management objectives. 

Studies performed as part of the International Architecture 

Biennial conirm this. It may be advisable to move 

investments in safety forward, so that they can be linked to 

other urgent area developments.39 

The Delta Programme 2012 recommended studying how the 

safety of the Maeslantkering could be further enhanced, 

given the major role this barrier has in protecting the 

hinterland. Building on previous research40, an overview 

was drawn up of which physical measures would contribute 

most to the preventive efect of the Maeslantkering and, 

consequently, reduce the probability of failure (currently  

1 in 100 per closure demand). These are mostly measures 

that improve the efect of the barrier’s locomobiles and 

dock doors further. A study was also conducted to outline 

the efects of impact reduction in the event of partial failure 

of the Maeslantkering. This study shows that in 80% of the 

times that the Maeslantkering fails, it can at least be 

partially closed. This reduces the volume of seawater that 

enters, while lowering the water levels from the barrier up 

to Krimpen aan den IJssel. Additional research is required  

to study:

•	 which	additional	measures	are	needed	to	enable	
inclusion of partial functioning in the closure protocol 

and how these measures afect failure probability;

•	 whether	the	barrier,	the	sea	bed	and	the	dykes	around	the	
barrier can withstand any negative efects of partial 

functioning;

•	 the	efect	of	combining	preventive	measures	(that	reduce	
failure probability) and impact-reducing measures.

39 The National Water Plan provides for policy scope for this. A long-term 

measure can be brought forward if it is cheaper for the central government to 

realise it now instead of later or in the case of a regional inancial 

contribution. The measure should also be in line with the area development 

preferred by the region.

40 System analysis Rhine-Meuse estuary, including study of failure probability 

reduction of Maeslantkering, January 2008.
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have to be closed, so that the river water cannot low into 

the sea that way. This causes no problems upstream of 

Dordrecht, because river discharges are not extreme in  

that situation.

The current levels of protection for the lood defence 

systems in Zeeland and West-Brabant appear, for the most 

part, to be appropriate. This is clear from both the MKBA 

and the analysis of the individual risk and the group risk. 

The Southwest Delta steering group will focus on two areas: 

irstly, the areas in the Southwest Delta where the 

orientation value for individual risk of 10-5 a year is 

exceeded, and, secondly, areas with vital facilities and high-

risk objects. These include the nuclear power plant in 

Borssele and chemical companies (e.g. Dow Chemical) and 

speciic areas (e.g. Vlissingen-Oost).

Freshwater tasking
For freshwater supply, the Southwest Delta depends on 

precipitation, (local) freshwater lenses and the (artiicial) 

supply of fresh river water. Changes in the precipitation 

patern and increasing salinisation, both via groundwater 

and due to salt intrusion via the Nieuwe Waterweg, put 

pressure on these three sources (the extent of which difers 

depending on the Delta Scenario). In the Southwest Delta, 

freshwater is used mostly for agriculture, industry 

(Roterdam, Antwerp, Terneuzen and Vlissingen) and 

preparing drinking water. 

The Robustness Assessment of the Volkerak-Zoommeer 

lake, which Deltares completed in 2012, showed that the 

Hollandsch Diep/Haringvliet is the main freshwater supply 

route for the western part of the Netherlands and the 

Southwest Delta. In the case of drought, these basins serve 

as reservoirs. The Biesbosch and Haringvliet water systems 

determine the supply to the Southwest Delta and the 

southern part of Zuid-Holland. The water supply in the 

Volkerak-Zoommeer lake is not of national strategic 

importance. The regional freshwater supply around this 

lake could be realised diferently.

Southwest Delta

Safety tasking
The Third Assessment shows that various dyke sections in 

the Southwest Delta do not meet the current standards. 

Some of the dyke sections around the Oosterschelde and 

Westerschelde that failed inspection are already being 

reinforced as part of HWBP-2. No inal opinion has  

been passed on a large section of dyke ring 25 (Goeree-

Overlakkee); further research is required. 

In the long term, various dykes, dams and barriers in the 

Southwest Delta will no longer meet the current standards 

due to rising sea levels, soil subsidence and, possibly, more 

frequent high river discharges. 

Water levels along the coast and in the Oosterschelde and 

Westerschelde can rise by a maximum of 85 cm until 2100 

(Steam scenario). The Oosterschelde storm surge barrier 

(Oosterscheldekering) can withstand a maximum rise in sea 

level of 50 cm. For levels above that, technical adjustments 

are required, such as increasing the height of the gates42. 

Erosion of the intertidal area (sand demand) in the 

Oosterschelde may, moreover, result in additional tasking. 

Dyke improvement will be needed around the Oosterschelde 

and Westerschelde if sea levels rise. In that case, the dykes 

along the Oosterschelde will have to be heightened and 

reinforced, while rubble layers will have to be deposited 

along the banks to stabilise the wave screens. In the 

Westerschelde, the change in climate until 2100 may be 

ofset by adapting the dykes (depending on the dyke 

section, this is expected to be necessary when sea levels rise 

20 cm or more). However, the efects of rising sea levels on 

the water levels of the Flemish part of the Scheldt estuary 

are not yet known; more knowledge about this could lead 

to additional strategies being studied. 

There is also an additional lood risk management tasking 

around the Haringvliet and Hollandsch Diep. Considering 

the storage of river water in the Volkerak-Zoommeer lake, 

these basins will, in due course, not have enough space to 

discharge surplus river water if a storm at sea concurs with 

mid-range river discharges. In that situation, the barriers in 

the Rhine Estuary area and the sluices in the Haringvliet will 

42 The Oosterscheldekering itself has a technical design lifecycle of 200 years. 

The functional lifecycle is shorter, given the rising sea levels.
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Possible strategies
For the Oosterschelde and Westerschelde, optimisation of 

the current safety strategy appears to suice for tasking until 

2100, if combined with an adapted dredging and depositing 

strategy in the Westerschelde and adapted management of 

the Oosterscheldekering to limit the consequences of the 

sand demand. There is interconnectivity with 

replenishment policy to maintain the coastal foundation 

zone (see under Coast). The Oosterscheldekering can 

probably meet the standard by means of technical 

adjustments to the gates, supplemented with innovative 

dyke concepts and allowing the intertidal areas to rise along 

with the sea level. Innovative concepts are already being 

prepared and implemented with climate bufers (Oesterdam 

and Perkpolder). See series of situation maps 3 (icon 1 

‘Current strategy for the Ooster- and Westerschelde’ and 

icon 2 ‘Optimisation of the current strategy for the Ooster- 

and Westerschelde’). 

The current strategy for the northern part of the Southwest 

Delta comprises a combination of dykes, coast line 

shortening (Haringvliet, Brouwersdam), 

compartmentalisation dams (Grevelingendam, Philipsdam 

and Volkerakdam) and water storage in the Volkerak-

Zoommeer lake. See icon 3 ‘Current strategy for the 

northern part’.

Series of situation maps 3

Possible strategies for the Southwest Delta sub-programme 
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•	 lowering	the	failure	probability	of	the	Maeslantkering	
(currently 1/100) to enhance the efectiveness of water 

storage in the Southwest Delta. 

This means that the Delta Decision on the Rhine-Meuse 

delta is important for the strategy to be selected.

The strategies for freshwater are outlined in the Freshwater 

sub-programme. These national freshwater strategies have 

been detailed for the Southwest Delta. Given the limited 

possibilities of supply from the main water system, making 

the main water system more robust remains an option until 

2050. Possibilities in the Southwest Delta include: 

innovative measures to reduce saltwater leakage at the 

Krammer locks; applying reverse osmosis (future); and 

elements of the alternative freshwater supply for the 

northwestern part of Brabant, St. Philipsland and Tholen. 

An eiciency improvement in water management, greater 

self-suiciency and optimising freshwater distribution may 

also contribute. Conceivable options would be to aim for 

less dependence of greenhouse farming on surface water 

(e.g. by means of underground water storage), to enlarge 

the storage capacity of the Biesbosch system, water level-

driven drainage, to improve management of the Brielse 

Meer lake (e.g. by countering internal salinisation, early 

lushing, adapting intake structures) and to introduce 

freshwater pricing, as is currently being studied in a pilot 

scheme for Tholen.

Preliminary conclusions and a look ahead
In the southern part of the Southwest Delta, optimisation of 

the current strategy seems suicient for tasking until 2100, 

if supplemented with innovative dyke concepts, and 

modiications to the Oosterscheldekering if sea levels rise by 

more than 50 cm. There are several possibilities for storing 

water for the northern part, if necessary for the tidal rivers 

area under the Delta Decision on the Rhine-Meuse delta. In 

the summer, the Southwest Delta steering group discussed 

multi-layer safety of the area.

In the Southwest Delta, MIRT Studies or plan studies are being 

carried out for the Volkerak-Zoommeer, the Grevelingen and 

the Oosterschelde (lood risk management, freshwater 

supplies and water quality). The results will have their bearing 

on the region’s future strategy. Given the uncertainties in 

climate development and other factors and the fact that 

several structural decisions for the area have not been 

inalised yet, the image for the Southwest Delta is not inal. 

Based on the current storm surge duration43 of 29 hours, the 

current strategy will no longer suice somewhere between 

2030 and 2050, depending on the climate scenario. Taking a 

longer storm surge duration of 35 hours into account, the 

current strategy will no longer suice from approximately 

2020 onwards, if no new measures are taken. With this in 

mind, the next phase will look at (combinations of ) the 

following measures to arrive at promising strategies:

•	 Increasing the peak storage capacity

 This is possible by using the Grevelingen and 

Oosterschelde as peak storage basins. In addition, the 

peak storage capacity of the Hollandsch Diep, Haringvliet 

and Volkerak-Zoommeer can be optimised, for example 

by pre-draining and water level management. See icon 4 

‘Increasing storage capacity: Volkerak-Zoommeer, the 

Grevelingen, Oosterschelde’;

•	 Pumping water to the sea 

 This could be possible in the Brouwersdam and perhaps 

the Haringvliet sluices. See icon 5 ‘Pumping water to the 

sea: Brouwersdam and/or Haringvliet sluices’; 

•	 (Innovative) improvement of the dykes

 Improving the sediment balance around the Hollandsch 

Diep/Haringvliet by changing the control regime of the 

Haringvliet sluices. See icon 6 ‘Improving sediment 

balance in the Hollandsch Diep/Haringvliet’.

Measures aimed at storage and pumping in the northern 

part of the Southwest Delta ofer various opportunities  

and possibilities for adaptive strategies (see also under 

preliminary conclusions and a look ahead). The conclusion 

for the Oosterschelde and Westerschelde is that optimisation 

of the current strategy is the only sensible way to go. 

However, what form this optimisation will take must be 

detailed in the next phase.

Possible measures in the Rhine-Meuse delta that are 

relevant for the Southwest Delta are:

•	 additional	discharge	via	the	river	IJssel	in	times	of	mid-
range river discharges (7,000 m3/s -13,000 m3/s) to slow 

down the tidal rivers area illing up;

43 Storm surge duration is an important precondition for the analyses to prepare 

for the Rhine-Meuse delta decision. Current storm surge duration is 29 hours, 

as per the statutory review set of tools enacted in 2006. Internationally 

reviewed studies show the need to consider an adjusted storm surge 

duration. As already stated in DP2012, a storm surge duration of 35 hours is 

being considered in addition to a duration of 29 hours, in anticipation of 

administrative adoption in the analyses and studies of the Delta Programme.
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decisions must be taken on whether or not to restore the 

tidal action in the Grevelingenmeer lake in conjunction 

with water storage there and possible salinisation of  

the Volkerak-Zoommeer lake.44 Figure 7 depicts this 

implementation strategy, as an example of adaptive  

delta management.

The central government will drat a framework vision for 

the Volkerak-Zoommeer and Grevelingen lakes in order to 

set out an implementation strategy. This will be done in 

tandem with developing strategies for the Southwest Delta 

and Rhine Estuary-Drechtsteden. The outcome will also be 

44 See also ‘Implementation Strategy for the Southwest Delta’, Stratelligence, 

2012.

In the meantime, therefore, an adaptive implementation 

strategy has been drated in accordance with which key  

irst steps can be taken over the next few years that leave 

suicient scope for diferent follow-up strategies. Additional 

storage in the Grevelingenmeer lake can be facilitated by 

incorporating suicient water passages in the intended 

capacity expansion of the Volkerak locks. Preconditions for 

spatial developments around the Grevelingenmeer lake are 

suiciently clear to entrepreneurs, so that they can continue 

without impeding any future water storage. Tidal energy 

pilots are exploring the possibilities in this area. No-regret 

improvements of freshwater supplies around the Volkerak-

Zoommeer lake can already be implemented before a inal 

decision on the future of this lake is taken. As regards 

decisions for the longer term, there is a certain decision-

making sequence that will minimise total costs: irst, 

Figure 7 Schematic representation of the implementation strategy for the Southwest Delta
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of key importance for the scope within which the regional 

economy can develop. The – interconnected – proposals 

will be drawn up in 2014. The result of decision-making on 

the central government’s framework vision will be included 

and speciied in the Delta Programme and the programming 

for the Delta Fund.

The parties in the Southwest Delta sub-programme want to 

make the area climate-proof safe as well as ecologically 

resilient and economically vital. As such, they are exploring 

strategies for water tasking together with economic sectors 

and nature and environment organisations. This 

collaboration has shown that the strategies for lood risk 

management and freshwater supplies afect a large number 

of sectors, such as agriculture, ports, logistics, leisure 

activities and tourism, isheries, industry, delta technology 

and energy generation. The opportunities and threats 

identiied by these sectors will be considered when drawing 

up the strategies.

Strategies that include removing the Haringvliet sluices will 

not be studied any further, as they increase both safety and 

freshwater tasking. What is being studied is whether a 

change in management regime of the Haringvliet sluices 

(e.g. use as storm surge barrier) combined with the 

resultant sediment balance and a diferent form of 

freshwater supply may, in the very long term, make a 

positive contribution towards safety tasking and reduce 

erosion in Spui and Dortsche Kil. Removing the 

Brouwersdam and restoring freshwater to the currently salty 

Grevelingenmeer lake will not be detailed further, as these 

options do not contribute to the objectives of the Delta 

Programme. The proposal for an ‘S-bend in the Southwest 

Delta’ will not be explored any further either (see box). This 

is a proposal from private parties for an alternative passage 

for river water via the former Scharrezee (via Haringvliet/

Goedereede to the Grevelingen and then to the 

Oosterschelde, in an S-bend). Based on the current 

condition of the dykes along the Dutch part of the 

Westerschelde, there are no reasons to study a closed or 

closable-open Westerschelde. It may be worth considering 

exploring these strategies if Flemish tasking gives cause  

to do so. The Vlaams-Nederlandse Scheldecommissie (VNSC, 

Flemish-Dutch Scheldt Commission) links the safety and 

freshwater tasking from the Delta Programme and tasking 

for Vlaanderen and the coast.

S-bend in the Southwest Delta   

(proposal from Adviesgroep Borm Huijgens)

The Adviesgroep Borm & Huijgens presented a 

proposal to the Delta Programme stakeholders, the 

Dutch House of Representatives and the Ministers for 

Economic Afairs, Agriculture and Innovation, and 

Infrastructure and the Environment.

Rijkswaterstaat and Deltares evaluated the initiative 

within the context of the Delta Programme. The 

concept assumes the inevitability of the rapid closing of 

the Nieuwe Waterweg with a view to future safety and 

freshwater supplies. As such, the proposal provides for 

an alternative route for water from the river: through 

an S-bend via the former Scharrezee through Goeree-

Overlakkee to the Grevelingen and then on to the 

Oosterschelde. According to the Adviesgroep, this 

concept could contribute to water storage, retaining 

the freshwater in the Volkerak-Zoommeer lake and ish 

migration. 

Closing the Nieuwe Waterweg is already included as 

one of the possible strategies in the Delta Programme. 

Redividing the island of Goeree-Overlakkee by means 

of depoldering would be a drastic and very expensive 

spatial intervention that would not be supported by the 

people on the island. Moreover, Rijkswaterstaat and 

Deltares found that the S-bend entails major risks for 

safety and ecology.

Based on intense administrative negotiations with the 

Adviesgroep, State Secretaries Atsma and Bleker 

presented the following conclusions in a leter dated 16 

August 2011: 

‘Your plan to divide the island of Goeree and 

Overlakkee is beyond the scope of the development of 

the Southwest Delta for the 2010-2015+ period and the 

elaboration of the Delta Programme because of: a) the 

great signiicance for the Roterdam region, the 

Southwest Delta and vital logistics interests, b) the 

signiicant depoldering, and c) the risks for safety and 

the ecology.’
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Casualty Risk Analysis included only a limited number of 

dyke rings in the province of Limburg.

Additional lood risk management tasking may arise as a 

result of a diferent water distribution, which may be 

advisable or required for the Rhine-Meuse delta or the 

IJsselmeer Region and the IJssel delta. Relieving the river 

Lek may, for instance, result in a higher discharge to the 

river Waal and/or the river IJssel. The consequences of 

measures within a single tributary also warrant atention.  

If, for example, the lood defences in Limburg are raised to 

prevent overtopping, tasking in the tidal rivers area may be 

afected. A complicating factor for tasking along the river 

Lek and in Central Holland (dyke rings 14, 15 and 44) is the 

cascade efect: ater a dyke breach the water can low from 

one dyke ring into the next. Flood risk management tasking 

in parts of the IJssel-Vecht delta is accumulating: the 

possible increase in the water level of the IJsselmeer lake, 

the dykes that failed inspection in the Third Assessment, 

and the increasing river discharge. The level of protection in 

parts of the area also requires atention. 

Freshwater tasking
In due course, if the climate changes rapidly (Warm and 

Steam Delta Scenarios), very low water levels in the rivers 

will be a more frequent occurrence, which will be 

exacerbated by river bed erosion. Limitations for shipping, 

particularly on the IJssel and Waal, will then also increase. 

As a result of the low water levels, it will be impossible to 

supply water to various locations in the regional water 

system, such as at Wijk bij Duurstede for supplying 

freshwater via the Kromme Rijn. If the water level in the 

rivers is low, groundwater levels will fall to the extent that 

local (uneven) setlement can occur in the peat and clay 

areas near the major rivers. This could jeopardise the 

stability of (regional) lood defence systems. Low river 

discharges also impact the quality of the water (temperature 

and composition), posing a threat to a number of intake 

points for drinking water, industry and energy generation.

Possible strategies
Flood risk management tasking in a large part of the area 

around the major rivers can be solved by widening the rivers 

or improving the dykes. Innovative dyke improvement in 

the form of Delta Dykes or climate dykes may also yield 

some gains. The possible strategies have their limitations in 

terms of facilitating long-term water tasking for the 

Nederrijn-Lek. The Room for the River Key Planning 

Given that the Oosterscheldekering can continue to operate 

until ater 2100, with some adaptations, there are no 

reasons to study a fully open or closed Oosterschelde in 

relation to lood risk management tasking. It is important, 

however, to keep options open with a view to decisions  

to be taken in the very long term, given the Oosterschelde-

kering’s design lifecycle of 200 years.

Rivers

Safety tasking
The Third Assessment of lood defence systems shows that 

measures are required in the short term along all of the 

Rhine’s tributaries: along the north bank of the Waal, the 

south bank of the Lek and the east bank of the IJssel between 

Deventer and Zwolle. Measures are also required along the 

Limburgse Maas. The piping failure mechanism plays a role 

throughout almost the entire area around the major rivers.

Peak discharges from the Rhine and Meuse may increase in 

the long term due to climate change. Together with rising 

sea levels in the tidal rivers area, this may raise water levels 

even further. In the Warm and Steam Delta Scenarios, the 

normative high water levels may increase by 2100: 55-85 cm 

in the river Waal, 25-60 cm in the river Lek, 25-35 cm in the 

river IJssel and 25-90 cm in the river Meuse. These igures 

were calculated on the assumption that no extra water will 

be discharged via the Lek if discharges exceed 16,000 m³/s, 

as set out in the National Water Plan. The said increase in 

the design water level of the Lek is, therefore, entirely the 

result of the rise in sea levels.

The level of protection throughout the area around the 

major rivers merits atention. Investments in the level of 

protection of the lood defence systems along the Lek 

(mainly on the north bank), in the Betuwe and the diked 

Meuse are sensible for purely economic reasons (see MKBA 

WV21). The levels of protection of a number of stretches 

along the Waal (Heerewaarden, Land van Altena), the 

Nederrijn and the Lek (Alblasserwaard, Kromme Rijn, 

Gelderse Vallei), the IJssel (dyke ring Rhine and IJssel, 

Rijnstrangen) and the (densely populated) dyke rings along 

the Limburgse Maas merit atention with a view to both 

economic considerations and casualty risks (see map 2).  

The parties in the Rivers sub-programme endorse the 

conclusion that the levels of protection in these areas must 

be improved. It was also concluded that the MKBA and 
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The possible strategies for the area around the major rivers 

are based on water tasking for the long term resulting from 

climate change, based on the current standards (probability 

of overtopping). They also assume that the ongoing 

programmes Room for the River, Meuse Projects and 

 HWBP-2 have been completed and that spatial reservations 

are maintained. As such, the reference year lies in the period 

2015-2020.

The current approach comprises a mixture of diferent types 

of measures for each tributary (reinforcing dykes and 

widening rivers). The possible strategies consist of uniform 

types of measures in order to show the corners of the 

playing ield. Two of them are optimisations of the current 

strategy. The third includes more drastic interventions in 

the system. These considerations result in the following 

possible strategies for lood risk management (see series of 

situation maps 4):

Decision already demonstrated that the possibilities for 

widening this tributary are limited. At the same time, dyke 

improvements in the downstream part of the river Lek in 

particular are complex and very costly due to the weak 

subsoil and spatial limitations. There are more possibilities 

further upstream, where the strategy ‘Geting more out of 

dykes’ ofers opportunities, such as the use of Delta Dykes in 

a number of strategic locations (e.g. the Grebbedijk). The 

need for considering drastic measures arises, either creating 

new rivers or changing distribution at the IJsselkop to 

relieve the Nederrijn/Lek and discharge more water via the 

Waal and/or IJssel. However, higher discharges via the IJssel 

cause complex tasking in the IJssel-Vecht delta and near the 

Hanseatic cities directly on the river. 

The long-term options can be linked to the short-term 

tasking for the Nederrijn and Lek. When combined with 

updating the protection levels, the possible strategies could 

provide the solution for the safety issue in Central Holland. 

2. Geting more out of dykes 3. System interventions

Reference strategy 1. Room for the River Plus
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utilising long-term reserve
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Series of situation maps 4

Possible strategies for the Rivers sub-programme
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The strategies for freshwater are outlined in the Freshwater 

sub-programme. The freshwater strategies are linked to 

tasking related to the Rivers sub-programme, because the 

distributions of discharges at high and low tide are 

interconnected. Spatial-economic aspects of the river and 

functions on or near the river (e.g. shipping, spatial 

organisation) also link the Freshwater and Rivers sub-

programmes. 

Freshwater strategies 1 and 3 (i.e. water follows at a large 

scale, possibly with market input) are intended to meet the 

entire water demand in case of drought. In case of rapid 

climate change, this requires large-scale measures, such as, 

possibly, adapting the bifurcation point at Pannerden to 

increase discharge via the river IJssel up to an additional  

200 m3/s, combined with closing the Nieuwe Waterweg; 

1. Room for the River Plus 

 The measures to be used are river widening outside the 

dykes, using reserved areas (Besluit Algemene Regels 

Ruimtelijke Ordening, decree on general rules for spatial 

planning) and adding new areas to the river region for 

dyke realignment. In terms of lood defence systems, the 

traditional process of reviewing and improving dykes will 

remain in place. Any ‘residual tasking’ that cannot be 

achieved by river widening may be solved by raising the 

height of the dykes; 

2. Geting more out of dykes 

 The use of diferent methods to improve dykes, including 

innovative preventive measures such as Delta Dykes, with 

the aim of accomplishing the long-term tasking with a 

single intervention at the same time as reviewing and 

improving the dykes (looking ahead to 2050); 

3. System interventions

 Use of measures for the hydraulic engineering 

organisation of the area, oten with a supraregional 

efect, e.g. a new river. In terms of lood defence systems, 

the traditional process of reviewing and improving dykes 

will remain in place. 

To gain an understanding of the efectiveness of these 

strategies, a reference strategy has been speciied as well. 

The above-mentioned basic principles also apply to this 

strategy. The measures exclusively comprise the traditional 

improvement of the lood defence systems to meet the 

standard, as these result from the cyclical assessment of  

the lood defence systems (HWBP). 

The promising strategies, which are to be speciied in the 

next phase, will again comprise a mixture of diferent 

measures for each tributary. In addition to the above-

mentioned possible strategies, the next phase will study for 

each tributary what measures can be taken in the second 

and third layers (of multi-layer safety). The conclusion that 

can be drawn from the area-based pilot is that multi-layer 

safety, paying atention to prevention, spatial organisation 

and crisis management are good ways to provide an 

overview, compare and outline all of the possible measures 

to reduce the risk of looding. It ofers the possibility to use 

a risk-based approach to drat integral policy that takes all 

layers into account. The area-based pilot schemes have also 

increased collaboration between the parties in the regions. 

Moreover, they have generated a beter understanding of 

the efectiveness of the measures, which has contributed to 

public support and awareness at a regional level.

Integrality in Room for the River

The Delta Act distinguishes between tasking related to 

lood risk management and freshwater supplies and 

ambitions in other policy areas. The Delta Programme 

assumes an integral approach. Examples from Room 

for the River show that combining diferent policy 

agendas, such as those on lood risk management, 

water quality and area development, can be cost-

efective, with gains to be made in shorter planning 

processes due to increased public support and 

combined (and therefore oten cheaper) tendering.

A combined objective in plan development can also 

simplify plans; a mutual understanding of each other’s 

tasking can facilitate this. Seizing minor developments 

as opportunities for future development may have a 

positive efect and prevent disinvestment.

At the same time, resolving tasking in the Delta 

Programme has priority. The integral approach 

therefore seeks to enhance the target range for lood 

risk management and freshwater supplies. The Delta 

Programme continues on the course set by Faster and 

Beter and the approach in Room for the River.
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additional discharge via the river Waal; or minimal 

discharge via the IJssel combined with a maximum bufer 

on the IJsselmeer. This would be hugely expensive and have 

a drastic impact on the functions in, on and around the 

Waal and/or IJssel. This strategy may also include new large-

scale measures, such as the digging of new canals and 

transporting water from the Waal to the Meuse. 

Strategies 2, 4 and 5 (water follows on a limited scale, water 

drives spatial organisation and user) have no consequences 

or much more limited consequences for discharge 

distribution and functions on or near the river. Strategies 4 

and 5 do not entail any interventions in the main water 

system aimed at the continued facilitation of the water 

demand. They mainly call on users’ self-suiciency and a 

diferent kind of spatial organisation.

Discharge distribution over the various tributaries serves as 

the focal point between the area-based Delta Decisions and 

the generic Freshwater sub-programme. The Freshwater 

sub-programme conducted an analysis in this phase with 

the extreme positions of the controls. In the next phase, the 

Delta Programme will explore more realistic position 

combinations of the controls to gain more insight into the 

interconnectivity between the sub-programmes at low 

discharge and arrive at promising strategies.

 

Preliminary conclusions and a look ahead
The choices made as part of the main water management 

system are a key binder between the area-based sub-

programmes. Discharge distribution over the various 

tributaries, for example, is the focal point between the  

Delta Decisions. The sub-programmes are exploring the 

possibilities together. It is already clear that it would be 

unrealistic to assume that, if the peak discharge of the 

Rhine continues to rise (from 16,000 to 18,000 m3/s in 

2100), the additional 2,000 m3/s can be entirely discharged 

via the river IJssel. Ater all, this extreme variant is not 

realistic and does not provide a solution to the problem. 

Further speciication of this variant is, therefore,  

advised against.

Traditional dyke improvements prompted by the assessment 

of the lood defence systems resolve some of the tasking, 

but may be drastic near cities, in areas with very valuable 

landscape, nature and culture, and in areas with a weak 

subsoil. It is also not self-evident that they resolve the long-

term tasking in a timely and cost-efective manner. 

River widening in the area outside the dykes and using areas 

reserved for the long term are a solution for higher 

discharge in most stretches of river. Along the river Waal 

between Tiel and Gorinchem, additional reservations must 

be made. The regular process of assessing and improving 

measures for lood defence systems will be completed to 

gain new insights (piping) and with a view to tasking for  

the new implementation programme for lood protection 

measures.

Innovative dyke concepts appear to ofer possibilities for 

combining tasking based on the assessment and new 

insights (piping), a higher level of protection, and higher 

river discharges.

Coast

Safety tasking
At present, almost all lood defence systems along the coast 

meet the current standards. In some locations, the lood 

defence systems are not entirely up to scratch (yet), such as 

Katwijk, Callantsoog, the Hondsbossche and Petemer 

seawalls, Den Helder, West-Zeeuws-Vlaanderen, the north 

end of Texel, Noordwijkerhout, Zandvoort, Bloemendaal 

and Velsen.

If the coast grows apace with the sea through smart 

maintenance (sand replenishment), rising sea levels and 

soil subsidence will not result in more tasking for lood risk 

management near (hard) lood defences until around 2050 

(Warm and Steam scenarios).45 A crucial factor is the coast’s 

capacity for recovery. Coastal maintenance by way of 

replenishments is a major, continuous task. For entirely sot 

stretches of the coast, replenishment (if of suicient 

45 As stated in DP2012, an increase in replenishment value of 12 million m3 to  

20 million m3 is needed to allow the entire coastal foundation zone to rise 

apace with current sea level. It is currently being studied whether a possible 

additional rise in sea level will require additional replenishment over and 

above the above-mentioned 20 million m3.
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1. Wide dune (97 km)

 The strategies are aimed at such aspects as more dynamic 

dune management to fulil the objectives ‘safe’ and 

‘atractive’;

2. Narrow dune (36 km)

 Here the strategy focuses on sot consolidation and sot 

ofshore measures. Hybrid ofshore measures (e.g. 

training walls) or onshore reinforcement are also 

possible;

3. Channel (32 km)

 Tidal channels that encroach on the coast, combined 

with a narrow row of dunes. Replenishment or protection 

of the eroding banks are possible strategies to keep the 

channels that encroach on the coast away from the coast, 

and thus keep the narrow dunes suiciently strong. 

Another possible strategy would be to relocate the 

channel toward the see;

4. Dyke (12 km)

 This is a type of hard-surface lood defence. Hard 

consolidation suices to fulil the objective ‘safe’.  

A possible strategy to also meet the other objectives 

(‘atractive’ and ‘economically robust’) would be to wrap 

the hard defence with a sot cover (sand);

5. Port (8 km)

 ‘Economically robust’ is an important objective for this 

cross-section alongside ‘safe’. As such, the possible 

strategies for both objectives are hard-surface and 

ofshore;

6. Seaside resort (19 km)

 The possible strategies for this type are aimed at fulilling 

the objectives ‘atractive’ and ‘economically robust’.  

The emphasis is on creating opportunities for spatial 

development, for instance by means of sot, ofshore 

measures or lexible consolidation of hard-surface lood 

defence systems. This ofers opportunities for the second 

and third layers of multi-layer safety or the construction 

of a new marina. The study of the coastal economy will 

provide the information required to develop possible 

strategies into promising ones. 

The strategy choices for each cross-section must it like a 

continuous chain into the national sand transport system, 

which also interacts with the Westerschelde and the tidal 

inlets between the Wadden Islands and the mudlats. What 

would also be conceivable would be to it in the cross-

sections for larger parts of the coast, such as: the natural 

coast on the Wadden Islands, the Noord-Holland coast, the 

quantity) is expected to ensure that the lood defence 

system grows apace with the rising sea level. Concepts are 

being prepared to allow coastal sections with hard 

elements in or on it (e.g. dykes, seaside resorts) to grow 

apace with the rising sea level. Innovations are important 

for cost-efectiveness.

The current levels of protection for the coast are suicient. 

This is clear from the social cost-beneit analysis and the 

analysis of the casualty risks (individual risk and group risk). 

First impressions are that this would be advisable. This will 

be explored with the area partners.

Along the coast, there is no tasking related to freshwater 

supplies.

Possible strategies
The coast plays an important role for leisure activities and 

tourism. As such, the objectives are: a safe, atractive and 

economically robust coast. The current safety solutions may 

limit spatial developments, which is why strategies are being 

sought that provide more scope for spatial development and 

the economy, particularly in seaside resorts.

The primary basic principle remains: ‘sot where possible, 

hard where required’. This means that sandy solutions are 

preferred. Only where such solutions are not suicient or 

desired are hard-substrate lood defence systems an 

alternative. Depending on whether safety tasking is tackled 

ofshore, on shore or at the current location 

(consolidation), this ofers space to realise spatial 

developments. That way, the ambitions for an atractive and 

economically robust coast are also being addressed. The 

National Coastal Vision, which is being drated with all 

stakeholders and will become available in 2013, addresses 

the sustainable approach to coastal management and the 

interplay of lood risk management and spatial quality in 

the coastal zone (‘the golden edge of the Netherlands’).

Sand transport is the linking pin between the diferent 

coastal stretches. Sand replenishments are needed to keep a 

suicient volume of sand in the coastal foundation zone 

and allow it to rise apace with the sea level. The possible 

strategies were drated on the basis of the most relevant 

coastal cross-sections (see series of situation maps 5): 
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replenishments. However, the volume of the 

replenishments must be suicient for the coastal 

foundation zone to meet the standard in light of the 

measured rise in sea level. Increased linkage with regular 

coastal management and maintenance may also result in 

opportunities for other spatial developments. 

As outlined in DP2012, large-scale coastal expansion is not 

necessary as a safety tasking strategy.

The Haakse Zeedijk (see box) is a comprehensive strategy for 

lood risk management along the coast and freshwater 

supplies. This strategy difers from the adaptive approach 

that the Cabinet and the Dutch House of Representatives 

wish to pursue with the Delta Programme. Consequently, 

there will be no further study of the Haakse Zeedijk.

Zuid-Holland and Zeeland islands and the more urbanised 

identity of Zuid-Holland. 

If the coast is considered at system level based on the sand 

streams (see section 3.1), the possible strategies can be 

interlinked. The possible strategies for the Coast, Wadden 

Region and Southwest Delta sub-programmes can be linked 

by means of the sand streams. Some possible strategies will 

not make the grade as they are not in line with this systems 

thinking. While the possible strategies for the coast do not 

difer in terms of achieving safety behind the dykes, there 

would be marked coastal damage in case of looding. 

Preliminary conclusions and a look ahead
Over the next few decades, safety along the coast can be 

largely kept at the required standard by means of sand 
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Possible strategies for the Coast sub-programme
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because of the overlapping dyke rings and the sand-sharing 

system. The sub-programme will also seek alignment with 

the IJsselmeer, Rivers and Rhine Estuary-Drechtsteden sub-

programmes in terms of the dykes landward of the dyke 

rings in Central Holland.

Wadden Region

Safety tasking
The Third Assessment of the lood defence systems has 

shown that they are not strong or stable enough in various 

locations around the Wadden Sea. All in all, a 100 km stretch 

of dunes and dykes in the Wadden Region failed inspection. 

The scope of the future safety tasking hinges on rising sea 

levels and soil subsidence. 

The North Sea coast in the Wadden Region and the Wadden 

Sea are part of the ‘sandy system’. The coastal zone is 

maintained by means of replenishments. Sand is 

transported from the outer deltas (the coastal zone in front 

of the tidal inlets between the islands) to the Wadden Sea. 

With the current rate of rising sea levels and the current 

replenishment policy, suicient sediment is transported to 

the Wadden Sea to allow the area to grow apace with the sea 

level. In future, particularly in the case of accelerated sea 

level rises and soil subsidence (Steam and Warm scenarios), 

the supply of suicient sediment may become more 

problematic, as the outer deltas will then shrink in size. This 

will have negative efects on the bufer function of the tidal 

lats in front of the lood defence systems in Groningen and 

Friesland and on the ecology. Whether this will result in a 

tipping point in the next century depends on the rate of the 

sea level rises and soil subsidence. The Wadden Region 

sub-programme seeks to get a beter handle on this issue by 

means of monitoring and further study, together with 

Germany and Denmark. 

According to the MKBA and Casualty Risk Analyses, the 

current statutory protection levels for primary lood defence 

systems in this area still seem to be appropriate. However, 

the Wadden Region steering group had two comments. First 

of all, more atention should be paid to the social and 

economic consequences (also at a national level) of a failure 

in energy production and distribution in the northern part 

of the Netherlands in the case of looding. Secondly, the 

looding calculations must be rechecked, as the maps show 

diferent lood paterns than the region is expecting. 

In 2013, the Coast sub-programme and the area partners will 

present a substantiation of the desired level of protection 

and the area-based strategies that address multi-layer safety 

along the coast. The water boards will mainly advise on 

lood risk management aspects, while the provinces and 

municipalities will focus largely on the second and third 

layers of multi-layer safety. Rijkswaterstaat will outline the 

condition of the coastal foundation zone. The parties 

intend to concentrate second and third layer measures on 

vital and vulnerable functions in the area outside the dykes, 

as prevention along the North Sea coast has priority for the 

hinterland. The sub-programme opts for a compact process 

in which the area partners, with input from experts, drat an 

administrative recommendation. In 2013, the sub-

programme will align the strategies for the coast with the 

Wadden Region and Southwest Delta sub-programmes, 

The Haakse Zeedijk: an example of a civil initiative

The Haakse Zeedijk (www.haaksezeedijk.nl) is an 

interesting example of a roughly outlined plan drated 

by involved and expert citizens. It is an atempt to 

provide a comprehensive solution for lood risk 

management and freshwater supplies that assumes a 

diferent approach to the gradual, adaptive strategy 

advocated by the Delta Programme. The plan 

comprises the construction of three basins of the 

Zeeland and Holland coast. The dykes around these 

basins fulil lood risk management requirements, 

while the water in the basins solves the freshwater 

issue. Moreover, the basins combined with the required 

land reclamation will provide opportunities for energy 

generation and spatial development. At the Delta 

Programme Commissioner’s request, Rijkswaterstaat 

made an initial evaluation of this plan. This has led to a 

number of conclusions. Firstly, the plan is not required 

for the objectives of the Delta Programme; on the 

contrary, it makes the objectives harder to achieve. 

Secondly, the plan is considerably more expensive than 

other strategies and there are far-reaching efects on 

nature and landscape. From the Delta Programme’s 

point of view, it would not be advisable to implement 

this plan. Rijkswaterstaat noted that energy provision 

in the Haakse Zeedijk could lead to a positive business 

case. Those who initiated this plan could study this in 

more detail. 
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other objectives and ambitions (e.g. by developing 

innovative dykes and using natural processes more);

3. System interventions

 Such as additional replenishments along the North Sea 

coast if the current or optimised prevention strategy of 

sand replenishments does not suiciently counter the 

Wadden Sea ‘drowning’;46

4. Investments in spatial organisation and disaster management 

(multi-layer safety)

 Preventing casualties and damage in the case of a lood.

There are a range of diferent areas in the Wadden Region, 

such as islands, sites outside the dykes and the mainland 

coast. The likelihood of each strategy succeeding will be 

diferent for and even within each of these areas of the 

Wadden Region. Strategies may also be combined. The 

likelihood of the diferent strategies (or combination of 

strategies) succeeding will be studied next year, together 

with the parties in the region. 

46 The localisation of strategies and measures is provisional and must be 

localised and speciied as promising strategies are being developed, in 

collaboration with the areas.

For the Wadden Region in particular, safety tasking must 

take soil subsidence due to gas extraction into account.  

The forecasts assume a soil subsidence of 40-60 cm in  

Oost-Groningen by 2050 (locally >60 cm) and 30-40 cm in 

northwestern Friesland by 2050. Also at issue is the supply 

of suicient sediment to compensate for the soil subsidence 

in the Wadden Sea.

There is no freshwater tasking for the Wadden Islands in the 

longer term. The Freshwater sub-programme will address 

the tasking for the mainland part of the Wadden Region.

Possible strategies
First and foremost, the Wadden Region must remain safe. 

Moreover, given that the Wadden Sea has World (natural) 

Heritage Site status, ecological interests must be 

safeguarded in every strategy. This and the other 

considerations above have led to the following possible 

strategies (see series of situation maps 6):

1. Continuing the current strategy

 Sand replenishments and improving dykes and  

hydraulic structures;

2. Prevention plus

 Linking the current prevention strategy to ecological and 
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Possible strategies for the Wadden Region sub-programme
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Preliminary conclusions and a look ahead
The basic principle for exploring possible strategies for the 

Wadden Region is to continue prevention as the irst layer 

for lood risk management. This is also the basis of the 

current safety strategy that, as indicated before, can 

continue to be used for the next few decades. Second and 

third layer measures are considered supplementary and are 

intended to reduce the residual risk. 

To explore possible strategies for the North Sea coast of the 

Wadden Islands, the coastal area must be considered as a 

single sandy system stretching from the Ems-Dollard to  

the Westerschelde. That is why the Wadden Region sub-

programme is working in close collaboration with the Coast 

and Southwest Delta sub-programmes.

The current safety strategy will be suicient for the next few 

decades. It can be optimised by combining dykes with salt 

marshes, or by making dykes overtopping-resistant and 

organising the hinterland in such a way that damage caused 

by overtopping is minimised. Sand replenishments along 

the North Sea coast may be optimised by assessing them in 

conjunction with sediment transport to the dunes on the 

islands and via the outer deltas to the sea. Using innovative 

dykes may enable combinations with other functions. 

Thorough preparation for disasters and disaster 

management may reduce the risk of casualties further.  

The moment at which the Wadden Sea can no longer keep 

pace with the rising sea level and the tidal lats ‘drown’  

can be deferred by intervening in the system (e.g. large- 

scale replenishments in the outer delta or in the Wadden 

Sea itself ). 

System interventions in the North Sea, Wadden Sea and 

Ems-Dollard are technically diicult. Moreover, their 

ramiications remain incalculable for the time being, as 

system knowledge is lacking. Carelessly introducing large-

scale interventions may have negative efects on nature (e.g. 

a ixating efect) and leisure activities (e.g. unatractive 

large/wide beaches). Investments in the second and third 

layers may lead to development opportunities for 

Eemshaven as a national and international energy hub, on 

condition, however, that more measures in the areas 

outside the dykes are implemented (such as in salt marshes 

or by adapting buildings and sites). Compartmentalisation 

of areas inside the dykes yields additional protection for the 

(gas) industry and, consequently, higher delivery reliability. 

The sub-programme is also exploring strategies for the 

Ems-Dollard aimed at continuing and optimising protection 

by means of dykes and possible system improvements. 

Further study is required to be able to estimate the 

likelihood of these strategies succeeding.

The inancial feasibility of a ‘sandy solution’ for the required 

improvement of the Prins Hendrik dyke on Texel is currently 

being studied in the context of the Second Flood Protection 

Programme. This involves ‘wrapping’ the existing hard-

surface dyke in sand, combined with nature development in 

the dyke’s wave screen. This example shows how safety 

improvement can go hand in hand with the desire (from an 

ecological and leisure activity point of view) to once again 

soten the hard transitions between land and water in the 

Wadden Region.
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Consultation Commitee are leading in this respect, as this 

is where the elements of the Delta Programme converge 

and must be assessed.

In November 2012, the Delta Programme Steering Group 

will discuss the strategic dilemmas of developing and 

assessing promising strategies. Issues such as recognising 

robust versus lexible solution strategies will be addressed. 

Another dilemma concerns the area-based solutions with 

signiicant added value for a speciic region versus the 

optimum approach for the Netherlands as a whole. 

Statements on these dilemmas provide direction for the 

further development and assessment of promising 

strategies and, as such, a cohesive set of Delta Decisions. 

An initial proposal for the Delta Decisions will be discussed 

in April 2013 with a view to DP2014. Later that year, the 

content of the Delta Plan on Flood Risk Management will 

also become clearer. This plan will include concrete 

measures for each area (see also section 2). It will also 

become clear at that time which projects will be launched 

irst and for which MIRT explorations will be initiated. 

Describe
Describing all efects by means of the evaluation system is 

paramount to the process of developing and selecting 

promising strategies (section 4.1). This would show, for 

instance, which criteria and indicators are used and for 

what, when quantitative calculations are used and when an 

expert judgement suices, and which calculation models or 

protocols can be used.

Where appropriate and possible, the promising strategies 

will be quantitatively substantiated. Version 1.0 of the set of 

Delta tools, the efect modules and evaluation system, will 

be inalised on 1 October 2012. The elaboration of the Delta 

Scenarios will also be inished then. Moreover, the 

Kenniscentrum Kosten (Centre of Expertise for Costs) will be 

operational and the guideline ‘Beneits in the Delta 

Programme’ completed. This will provide a more detailed 

overview of the efects of the strategies. 

3.4  

The next phase: transition from 

possible to promising measures

The playing ield of possible strategies, or possible 

solutions, has been mapped out (see section 3.3).

In 2012-2013, promising strategies will be developed based 

on the insights this has produced. In this context, 

‘promising’ means that the objectives for lood risk 

management and freshwater supplies are achieved in a 

cost-efective manner with maximum beneits, at limited 

cost, with minimal negative side efects and seizing all 

opportunities to link in with other developments and 

ambitions. The following course will be taken to assess, 

describe and develop promising solution strategies.

Assess
The next phase will focus on the cost-beneit ratio of 

achieving the objectives. To be able to assess the costs and 

beneits, promising strategies will have to be worked out in 

greater detail than was done in the previous phase.

The Delta Programme assumes an integral approach. As 

such, the assessment of the likelihood of success explicitly 

explores the social added value of the investments. This 

includes both the ‘hard’ added values, such as direct 

economic yield, and the ‘soter’ values, such as nature and 

quality of the landscape.

The Delta Programme Steering Group plays a central role  

in selecting promising solution strategies, assessing 

interconnectivity within the Delta Programme as a whole. 

The administrative schedule in Appendix C (see DVD, text in 

Dutch) outlines when items will be put on the agenda for 

the period up to and including the Delta Decisions. This 

schedule also indicates when preparatory discussions in the 

regional steering groups will be held. In this phase, the 

possible solution strategies will be increasingly developed 

in mutual consultation between the sub-programmes. 

Where necessary, consultations will be held between 

representatives of the steering groups in question. The 

administrative schedule also indicates when interaction 

between the portfolio holders and States, Councils and 

Boards could be opportune. The discussions in the Delta 

Programme Steering Group and the National Water 
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The ‘target achievement’ and ‘cost-beneit’ criteria may 

result in atention being focused mainly on short-term 

efects, while the Delta Programme is explicitly intended for 

the longer term and solutions should be assessed as such. 

The long-term efects of the strategies are outlined on the 

basis of the evaluation perspectives in the evaluation 

system; these perspectives are in line with the basic values 

of Dutch water policy in general and of the Delta 

Programme in particular (NWP 2009): ‘solidarity’, 

‘lexibility’ and ‘sustainability’. 

Develop 
The development of area-based promising strategies 

considers the interaction between the diferent area-based 

sub-programmes. Any strategy may – by way of the main 

water system or by way of the sediment low – have an 

important efect far beyond the area (and the area-based 

sub-programme) where the intervention took place. The 

strategies for individual sub-programmes are, therefore, 

developed interactively and in conjunction with the other 

sub-areas. The Rivers, Rhine Estuary-Drechtsteden and 

Southwest Delta sub-programmes have already gained 

experience with this. In order to generate logical, cohesive 

sets of promising strategies for the Delta Decisions, these 

will be developed into two administrative work groups.  

This will be done in close collaboration with the generic 

sub-programmes and by means of a speciic approach: 

•	 4D	group	Southwest	Delta	-	Rhine	Estuary-Drechtsteden	
– Rivers – IJsselmeer Region, which prepares promising 

strategies taking interconnectivity with the main system 

into account and in close collaboration with the generic 

sub-programmes; 

•	 3D	group	Wadden	Region	-	Coast	-	Southwest	Delta,	
which develops promising strategies for the coast  

based on the interconnectivity in the sandy system and  

in close collaboration with the generic sub-programmes 

for the coast.

Section 3.1 and Appendix A (see DVD, text in Dutch) outline 

which controls in the main water system and along the 

coast determine interconnectivity in harmonising and 

jointly developing strategies. 

Insight will be provided into the objectives (such as 

updating the standards, freshwater targets) and into the 

speciic measures (i.e. location, dimension) required to 

meet those objectives – in concrete terms for the short term 

and with a look ahead to the long term and the related 

development path (indicative schedule). 

The analyses in the Delta Programme show that there is 

considerable tasking that requires considerable efort. The 

required and promising measures for the short term can be 

scheduled with a relatively high degree of certainty. Linking 

them to the ambitions is essential for optimising the cost-

beneit ratio. When developing promising solution 

strategies, it is important to consider how they can be 

linked to at least:

•	 the	MIRT	area	agendas;	relevant	MIRT	projects;
•	 the	Replacement	Tasking	for	Hydraulic	Structures	 

(i.e. the ‘VONK’ agenda);

•	 regional	spatio-economic	developments;	
•	 ambitions	in	other	policy	areas.	
For the short term, it is also necessary to specify what is 

required to keep options open for the long term – to be able 

to move lexibly from one strategy to another in the future 

– and what additional measures this requires.

The options that need to be kept open will be clear from 

the promising strategies determined for the long term. 

Future socio-economic developments and changes in sea 

level, soil subsidence, river discharges and precipitation 

paterns are very uncertain. For that reason, and in 

accordance with the adaptive delta management approach 

(see 4.2), various development paths (also called 

‘adaptation paths’) are used, while the circumstances 

under which it would be logical to move from one 

approach to another are studied along with how options 

can be kept open to actually enable that transition.
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An initial exploration of the development paths for the 

IJsselmeer Region and the Southwest Delta has already been 

carried out (see Figure 6 and Figure 7). Based on this 

exploration, it would appear to be possible to take no-regret- 

or avoid-regret decisions47 for the short term. Development 

paths are a powerful way to gain insight into which 

measures need to be taken when and how long-term 

tasking impacts short-term decisions. In the next phase,  

this will be developed across the entire Delta Programme.

 

47 No regret means that a measure has to be implemented in any event because it 

is part of all the promising strategies; avoid regret means that a measure has to 

be implemented in any event if we want to avoid a situation in which shiting 

to a diferent measure will no longer be possible or only at exorbitant cost.
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The Delta Programme Commissioner’s vision of the future 

The Delta Programme Commissioner directs the Delta Programme together with all of the 

stakeholders. This approach guarantees public support and decisiveness in the polder. Adaptive delta 

management, linking long-term tasking with short-term decisions, is paramount to the joint Delta 

Programme. As part of adaptive delta management, the irst steps (which are clearly needed for the 

future) must be taken without hesitation, while suicient lexibility must be incorporated at the 

same time to make adjustments if necessary because of developments in the economy or climate.  

At the same time, we must be prepared for more drastic measures if tipping points are reached in our 

water system. Key elements in the Delta Programme Commissioner’s vision of the future are:

•	 Icons	such	as	the	IJsselmeer	Closure	Dam,	the	Maeslantkering	and	the	Oosterscheldekering	
continue to play an important role in protection against water, as will eicient dyke improvements 

and innovative dyke concepts. Some locations require a higher level of protection. The new, multi-

functional Delta Dykes may ofer crucial protection in strategic locations. Integration of functions 

in and on the dyke ofers added value and is robust for the long term. This requires an integral 

approach of safety and urban and spatial development.

•	 Where	possible,	natural	and	sustainable	solutions	are	advised,	such	as	those	under	Room	for	the	
River and innovative sand replenishments. To realise these measures in a timely and cost-efective 

manner and with suicient support, it is paramount that they are linked to other spatial ambitions.

•	 Spatial	adaptation	is	essential	to	limit	the	damage	due	to	and	risks	of	climate	change.	This	will	
mean such measures as smart construction of housing and industrial estates, diferent 

construction methods, compartmentalisation, suicient water storage and suicient cooling, 

particularly in cities.

•	 For	sustainable	freshwater	supplies	and	in	case	droughts	occur	more	frequently,	water	users	must	
limit the demand for water as much as possible by being eicient and even cultivating salt- and 

drought-resistant crops. Developing self-reliance, for instance by creating regional water storage, 

may be a good measure at regional level. For the remaining demand, the central government, the 

provinces and the water boards can provide a clever and more lexible infrastructure by way of the 

water system.

The eforts the Netherlands has made in lood risk management and freshwater supplies in recent 

decades have ensured a solid foundation for a prosperous country. The Netherlands is the safest 

delta in the world, and that will have to stay that way. This will require a considerable efort and the 

use of all of the innovative talents of public and private parties. It will simultaneously create an 

amazing export product.
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7 December 2011. A heavy gale lashes the Oosterschelde storm surge barrier.

Utilising all knowledge and expertise and selecting a 

consistent course; this is what the Delta Programme 

aspires to do. It has become clear in recent years 

that the joint approach results in beter and more 

supported solutions. The Delta Programme  

therefore ofers ample space for market parties  

with innovative strength, knowledge providers 

from the Netherlands and abroad, and stakeholders 

at regional and national level. Surrounded by  

that multitude of information lows, the Delta  

Programme Commissioner monitors the  

consistent, reproducible and transparent  

development of measures and facilities in  

the Delta Programme.  

4  
Approach
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4.1  

Consistent and reproducible

The Delta Programme opts for an area-based approach:  

the strategies for lood risk management and freshwater 

supplies are set out in six area-based sub-programmes for 

each region. These sub-programmes use building blocks 

that are produced by the generic sub-programmes in an 

iterative process. The seven freshwater regions, moreover, 

contribute to the Freshwater Strategy. Each sub-programme 

makes the most of the available knowledge and insights of 

the parties that play a role in the region in question. The 

inal results of the sub-programmes must be mutually 

comparable. That requires that speciic atention be paid  

to a consistent and reproducible working method. The set 

of Delta tools therefore provides common tools and 

working methods (see Figure 8). The diferent elements  

are discussed below. 

The Delta model is central to the water management 

analyses. This model incorporates a large number of 

existing models. All sub-programmes use the same models, 

which beneits consistency and eiciency. An additional 

advantage is that a single model is less expensive to manage 

and maintain than a large number of diferent models.  

The International Advisory Commitee for the Delta model 

concludes that the Delta model and the related evaluation 

system is a promising and internationally unique analysis- 

and policy-supporting tool.

Delta Scenarios
As outlined in section 3, all sub-programmes base their 

work on the same future scenarios for climate change and 

socio-economic developments: the four Delta Scenarios 

Busy, Steam, Rest and Warm.

Figure 8 Elements of the set of Delta tools

DElTA MODEl EFFECT MODulES

for key 

designated uses

SET OF DElTA TOOlS

EvAluATIOn SySTEM

DElTA PORTAl

CEnTRE OF ExPERTISE FOR COSTSCAlCulATIOn nETWORk

DElTA SCEnARIOS
Safety Freshwater

latest technology

Specifying measures to counter pluvial looding, loods 

and salinisation requires detailed analyses and 

preferably also 3D visualisations of the outcomes. Crisis 

management in the case of imminent looding, such as 

for decisions on emergency measures and evacuations, 

requires real-time simulations. This is enabled by new 

calculation technology, which allows calculations to be 

done 500 to 1,000 times faster than the current models. 

Deltares, Delt University of Technology and Nelen & 

Schuurmans are developing these innovative 

technologies in the 3Di Water Management project. 

The initial results from pilot schemes run by the 

Delland and Hollands Noorderkwartier Water Boards 

are very promising. These calculation technologies  

will be available online for all users following the 

development phase, from 2014 onwards.

Delta Programme 2013 | Working on the delta86



In late 2012, the Delta Scenarios will be updated with the 

current knowledge from Deltares, KNMI (Royal Netherlands 

Meteorological Institute), Planbureau voor de Leefomgeving 

(PBL, Netherlands Environmental Assessment Agency), the 

Centraal Planbureau (CPB, Netherlands Bureau for Economic 

Policy Analysis) and the Landbouw-Economisch Instituut (LEI, 

Agricultural Economics Institute). The consistency between 

climatological and socio-economic developments will be 

further improved in the new version. The new scenarios will 

also ofer more information on the regional diferences and 

water-related sectors. The CPB has conirmed that, despite 

recent economic developments in the Netherlands, Europe 

and worldwide, it is still worthwhile using the existing  

WLO scenarios (Prosperity and Quality of the Living 

Environment) as a basis for the improved Delta Scenarios  

at the end of 2012.

Evaluation system
The Delta Programme is developing an evaluation system 

(abbreviated in Dutch to VGS) with which to present 

strategies in a consistent manner and compare them.  

The aim is to provide administrators with objective 

information about the strategies. The VGS makes explicit 

what information is considered relevant for discussing 

strategies. Based on these criteria, the considerations for 

funnelling possible strategies into preferred strategies can 

be made more transparent. In addition, they can be used to 

justify the inal choice. The VGS characterises the strategies 

based on the ive main criteria presented in table 10 above.

Each main criterion will be speciied in a deined set of 

criteria, with a description for each criterion of how it  

is determined. The VGS does not weight the criteria.  

The method of social cost-beneit analyses (MKBAs)  

and statutory investigation obligations, such as the 

Environmental Impact Analysis (m.e.r.) are also included  

in the VGS.

In addition, the VGS provides for what are known as 

‘comparison perspectives’ in a dedicated ‘cross-structure’.  

A comparison perspective is a selective extract of the 

available information to consider the strategies from a 

speciic point of view. Comparison perspectives have been 

established for the three basic values of water policy48, viz. 

‘solidarity’, ‘lexibility’ and ‘sustainability’, for the cost-

beneit ratio and for regional approaches. Using these, the 

themes, issues and ambitions that are considered to be of 

key importance in a certain region can be homed in on.

The system was developed and tested in collaboration with 

the sub-programmes. In the spring of 2012, all of the sub-

48 See National Water Plan, 2009.

Table 10 The ive main criteria with which the evaluation system (VGS) characterises the strategies 

Main criteria Criteria

1.  Flood risk management 

target range

Probability of looding, casualties, risk of casualties, damage inside the dykes

2. Freshwater target range Availability and conditions for urban areas, infrastructure, agriculture, shipping, nature, drinking 

water extraction, energy sector, industry, inland isheries and leisure activities

3.  Secondary efects and 

opportunities 

Efects of and opportunities for the national and international competitive position, the 

regional and local business community, risks in areas outside the dykes, quality of life in cities 

and villages, spatial quality, agriculture, isheries, industry, shipping, ports, leisure activities and 

tourism, nature, energy and base materials

4. Practicability Risks for technical, procedural and social practicability, opportunities for linking with develop-

ments in other policy areas, adaptability of the strategy (including the possibility to phase) 

5. Financing Investment costs, management and maintenance costs, risks of private and public inancing
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programmes presented an initial description of their 

strategies based on the VGS, focusing on the two irst main 

criteria: lood risk management target range and freshwater 

target range. Expert judgement was used to make a 

qualitative estimate of the degree to which the strategies 

meet the criteria. The results are presented in section 3. 

The VGS will play a key role in comparing the promising 

strategies in 2013 and outlining the preferred strategies in 

2014. The strategies and related measures and timelines will 

become increasingly concrete in due course. That will also 

make it possible to review the strategies against the other 

main criteria and determine the quantitative aspects of  

the criteria.

The VGS indicates which content-related information 

should at least be available. The administrators can also 

base their choices on other considerations. They bear inal 

responsibility for the recommendation and/or the decision.

Efect modules
The efect modules are intended to make the evaluation of 

the efects of strategies transparent and reproducible.  

An efect module can be a protocol for qualitative efect 

determination by a panel of experts, a method for 

quantitative calculations or a combination of the two.  

The efect modules address efects on agriculture, nature, 

shipping, drinking water and industry water, energy and 

cooling water, coastal and shellish ishing, inland ishing, 

near-surface mineral resources, swimming water, spatial 

quality, subsoil for buildings and infrastructure, urban 

water and leisure activities. 

Delta portal, Rekennetwerk en  
Expertisecentrum Kosten
All outcomes of the calculations made using the Delta 

model and analyses made using the efect modules and the 

VGS will be posted on the Delta portal. Depending on the 

status of the results, they will be available for internal use 

within the Delta Programme or as external information.  

In the Rekennetwerk (Calculation Network) partnership,  

the sub-programmes agree the content, phasing and 

prioritisation of the required calculations and determine 

the outcomes of the calculations. The Expertisecentrum Kosten 

(Centre of Expertise for Costs) ensures the consistent, 

reproducible and uniform use of cost indicators and 

methods to estimate costs and beneits and perform cost-

beneit analyses.

4.2  

Adaptive delta management

The Delta Programme looks for solutions to problems that, 

in part, occur in the long term. It is diicult and in most 

cases not advisable to already set down measures for the 

next 50-100 years. Ater all, solutions should be allowed to 

develop along with new insights and circumstances. That 

said, it is advisable to guarantee that the solutions can be 

implemented in a cost-efective manner when they are 

needed, and, in the short term, to take the irst steps that 

are worthwhile in every scenario (no regret). In other words, 

adaptive delta management is not about deferring decisions 

or measures, but rather about taking the right steps at the 

right time.

Key points of adaptive delta management
The Delta Programme follows the concept of adaptive delta 

management: phased decision-making that explicitly and  

in a transparent manner takes uncertain long-term 

developments into account. Adaptive delta management 

encourages an integral approach to tasking and reduces  

the risk of over- or underinvestment in future lood risk 

management and freshwater supplies.

Key points of adaptive delta management are: 

•	 linking	short-term	decisions	with	long-term	tasking	
around lood risk management and freshwater; 

•	 incorporating	lexibility	in	possible	solution	strategies	
(where efective);

•	 working	with	multiple	strategies	that	can	be	alternated	
between (i.e. adaptation paths);

•	 linking	diferent	investment	agendas.

There are three crucial steps when pursuing adaptive delta 

management. First of all, it is important to clarify which 

short-term developments inluence tasking related to lood 

risk management and freshwater supplies. Secondly, 

insight must be gained into the lexibility of the potential 

solutions for the tasking: is it easy to carry them out step by 

step and adjust them to accommodate actual developments? 

Thirdly, it is important to identify the decisions that are 

necessary in the short term to enable the adaptive 

approach. These three steps ensure that sound measures 

are taken now that ensure suicient options in the future 

for measures that are needed then to tackle lood risk 

management and freshwater supplies. 
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Adaptive delta management has meanwhile been made 

concrete in a number of sub-programmes. The Southwest 

Delta sub-programme used the concept to develop the 

strategy for the Volkerak-Zoommeer lake and the 

Grevelingen by linking tasking for shipping and water 

quality to lood risk management and freshwater supplies. 

The Rhine Estuary-Drechtsteden sub-programme developed 

adaptation paths and explicitly outlined at what times 

interventions are required (i.e. tipping points), in light of 

both lood risk management (e.g. dykes that no longer meet 

the standard) and freshwater (e.g. salinisation of intake 

points). The IJsselmeer Region sub-programme had an 

investment path analysis carried out and is exploring the 

options of a more lexible form of water level management.

Flexibility
The Delta Programme uses the method of adaptive delta 

management to actively look for lexible strategies and 

highlights the added value of that lexibility. Flexibility is 

important to be able to respond to an uncertain future (e.g. 

the Delta Scenarios). However, solutions need not be lexible 

per se. Other criteria also play a role in the ultimate choice. 

Using the VGS, the lexibility of a strategy and the added 

value of that lexibility can be outlined (see section 4.1).  

To that end, the VGS includes the comparison perspective 

‘lexibility’. This combines the inherent lexibility of the 

strategy itself (and the added value in terms of cost 

reduction) with the possibilities of linking agendas (and  

the added value this has for cost reduction, practicability 

and efects). 

The added value of lexibility can be quantiied in a variety 

of measures. In the past, the CPB expressed the value of 

lexibility of a number of actual projects in terms of money, 

such as in the cost-beneit analysis for the Maasvlakte and 

the cost-efectiveness analysis for the IJsselmeer Closure 

Dam. The Delta Programme needs a simple and broadly 

applicable method to structurally embed the added value of 

lexibility in economic analyses. At the Delta Programme 

Commissioner’s request, the CPB is exploring the options 

for this. The results will be discussed in the following  

Delta Programmes. 

Replacing existing infrastructure
An example of linking policy agendas can be found in 

infrastructure replacement.49 Rijkswaterstaat manages three 

national networks: the main road network, the main 

waterways network and the main water system. These 

networks incorporate some 5,800 hydraulic structures,  

650 of which are located in the main water system and the 

main waterways system. These include locks, weirs and 

storm surge barriers, which play an important role in lood 

risk management, freshwater distribution and smooth 

shipping traic.

Current ‘wet’ infrastructure is ageing, in both a technical 

and a functional sense. Consequently, Rijkswaterstaat is 

puting the decision-making moments for the required 

replacements on the agenda. Map 7 presents an overview of 

the current and scheduled replacements, renovations and 

extensions until 2020. It also indicates which hydraulic 

structures are being studied. Based on a combination of 

design lifecycle and construction year, a provisional 

estimate for the replacement period of the other hydraulic 

structures for the period ater 2020 has been made (Figure 9, 

see also Appendix H on the DVD, text in Dutch). New 

requirements for functionality, based on Delta Programme 

tasking and prompted by technical and social developments, 

must be taken into account in the considerations for 

replacement. One-on-one replacement for a period of  

50-100 years is not always the most logical choice. 

In the Replacement Tasking for Hydraulic Structures project 

(VONK, see section 2.1), Rijkswaterstaat is developing 

insight into the relationship between the technical and  

the functional lifecycle of the existing wet infrastructure 

and long-term developments. Over the next few years,  

this project will keep pace with the strategy development  

in the Delta Programme to ensure there is maximum 

interconnectivity.

49 This applies to the infrastructure in both the regional and the main water 

systems. Figure 9 presents the situation for the infrastructure managed by 

Rijkswaterstaat.
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4.3  

Knowledge

To establish efective strategies for lood risk management 

and freshwater supplies, the Delta Programme must 

leverage all available knowledge and make it available to 

other parties. The sub-programmes draw up knowledge 

agendas and identify knowledge gaps that may hinder the 

efective implementation of strategies and Delta Decisions. 

The Delta Programme brings together parties that supply 

and demand knowledge in a variety of ways.

Deltaweb
The Deltaweb internet platform was set up to open up 

existing knowledge from knowledge institutes and 

universities and from such research programmes as  

Kennis voor Klimaat (htp://deltaprogramma.pleio.nl). 

Professionals tackling the issues in the Delta Programme 

can contact each other on this platform and read each 

other’s indings. This way, the Deltaweb provides a digital 

dimension to joint fact-inding. 

Knowledge conference
Every spring, the Delta Programme organises a knowledge 

conference for parties supplying and demanding 

knowledge. In 2012, the conference was organised together 

with the Delt University of Technology, the main aim being 

to broaden the outlook on the knowledge ofering, thereby 

unleashing innovation and creativity. The more than 220 

participants exchanged information on the latest 

knowledge demand from strategy development of the Delta 

Programme and the knowledge supply from universities, 

knowledge institutes, knowledge programmes and market 

Figure 9 Estimated replacement period of hydraulic structures based on construction year category and design lifecycle.
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parties. This time, special atention was given to the 

knowledge needed from 2015 onward to implement the 

Delta Programme in terms of construction, replacement 

and maintenance. As such, the Knowledge Conference 2012 

successfully contributed towards embedding knowledge, 

while building on the Delta (knowledge) community. The 

knowledge conference in 2013 will be organised together 

with Wageningen UR and the Kennis voor Klimaat (Knowledge 

for Climate) programme. 

Developing knowledge 
Where existing knowledge does not suice, the 

development of new knowledge is encouraged. The Delta 

Programme has identiied the strategic knowledge issues.50 

These relate to the long-term behaviour of the Wadden Sea 

and the Southwest Delta (physically and ecologically); the 

design and management of future control systems; the 

economic consequences of adaptive use of space; 

governance and enforceable rules to guarantee the 

efectiveness of multi-layer safety. These knowledge 

demands will be included in the ongoing knowledge 

programmes. The work of the Top Sector Water creates a 

stronger link between fundamental research and day-to-day 

practice (see also section 4.3), as expressed in the research 

programme of the Nederlandse Organisatie voor Wetenschappelijk 

Onderzoek (Netherlands Organisation for Scientiic Research, 

abbreviated to NWO in Dutch), amongst other things.

The knowledge of morphological processes in rivers, 

estuaries and along the coast is a key uncertainty in 

scheduling lood risk management measures. A great  

deal of knowledge on this subject is being developed, 

which is important. The question, however, is whether 

knowledge development is suicient and not too 

fragmented. The Delta Programme Commissioner has 

advised Rijkswaterstaat to study whether knowledge 

development is suicient to reduce the uncertainties and 

in line with the required measures. As long as the 

uncertainties are signiicant, they should be anticipated 

using adaptive measures. 

50 See also the report ‘Strategic Knowledge Agenda for the Delta Programme’ 

(see Appendix D on the DVD, text in Dutch).

The Cabinet shares the conclusion that a lot of knowledge is 

being developed in the ield of morphological processes in 

rivers, estuaries and along the coast. Nevertheless, the 

uncertainties remain signiicant, and broader knowledge 

will have to be developed, not only to reduce uncertainties 

related to autonomous developments and the efects of 

lood risk management measures, but also for water 

distribution and nature. This concerns such aspects as 

management and maintenance of navigation channels and 

ports, which is particularly relevant when water levels are 

low. This costs a lot of money every year. Given that 

developing knowledge takes time, the issue can, for the 

short term (as long as the uncertainties are signiicant) be 

tackled using adaptive measures. The Cabinet adopts the 

Delta Programme Commissioner’s recommendation to 

have Rijkswaterstaat study whether knowledge development 

in the ield of morphological processes is suicient to 

reduce the uncertainties and is in line with the required 

measures in the Delta Programme. Knowledge institutes 

such as Deltares, Alterra and Imares are involved in this.

Delta-atelier (Delta workshop)
The sub-programmes have the task of analysing and 

interpreting large quantities of information, using the ideas 

and insights of the diferent target groups. Research by 

design can be used to structure this process together. This 

method focuses on visualising facts, ambitions and efects 

in maps. Research by design links diferent levels of scale 

and stakeholders, inspires and can make a considerable 

contribution towards the formulation of strategies. 

The Delta-atelier is the workplace for research by design in the 

Delta Programme. Last year, the Delta-atelier (for the Rhine-

Meuse delta and others) played a key role in research into 

system dependencies between sub-programmes, research 

into the opportunities ofered by the current strategy (see 

box) and into building blocks for other possible strategies. 

In addition, the Delta-atelier depicted the tasking of the 

generic programmes (see maps 1 through 6) and the 

possible strategies per sub-programme (see series of 

situation maps 1 through 6). 
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Economic analyses
The social cost-beneit analysis (MKBA) is a frequently used 

tool to support decision-making. However, it also provokes 

discussion because of the way in which it incorporates 

long-term efects. Generally speaking, Dutch practice is to 

use a discount rate of 5.5 or 4% a year. As such, costs and 

beneits that arise ater 50 years hardly count.

However, in the Delta Programme, it is the long-term efects 

that play a major role. As such, the Delta Programme 

Commissioner asked the CPB to study whether the long-

term efects could be weighted diferently in the MKBAs. To 

that end, the CPB will explore a wide range of options, 

distinguishing between diferent types of long-term efects. 

The CPB will verify what discount rate other countries use 

and why, and study whether the practice of including 

macro-economic risks is suiciently in line with the 

guidelines and the scientiic literature. Finally, they will 

check how the ‘option value approach’ can be applied in 

practice more frequently and more efectively. Based on 

these studies, the CPB will issue a recommendation to the 

Delta Programme Commissioner on discount rates and the 

risk assessment method. Progress and outcomes will be 

included in the next Delta Programme reports.

Figure 10 Impression of possible transformation of the Merwe/Vierhavens in the event of gradual economic growth (Source: De Urbanisten)

Example of link between safety and spatial 

developments

An inspiring example of the opportunities created by 

linking lood risk management tasking with spatial 

developments is the research by design carried out 

early this year in the Rhine-Meuse delta. This study as 

part of the 5th Architecture Biennial Roterdam (IABR) 

focused on six diferent sub-areas and explored how 

tenable the current strategy is and what opportunities 

it creates for linking up with other regional ambitions. 

One of the studies focused on the south lank of dyke 

ring 14. For the Merwe/Vierhavens area in Roterdam, it 

was found that the required urban restructuring of this 

district could efectively be linked to the longer-term 

lood risk management tasking. To avoid subjecting the 

district to redevelopment twice, it would be wise to 

bring safety tasking decisions and investments forward. 

The research by design into the opportunities for the 

current strategy for the Rhine-Meuse delta is being 

shown at the IABR ‘Making City’ in Roterdam  

(www.iabr.nl) until 31 October 2012.
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4.4  

Market and innovation

The business community will play an unmistakeable role  

in water management in the future. The Delta Programme 

is already involving the market in the preparation of 

strategies, in order to ensure the eventual feasibility and 

practicality of the plans for businesses, on the one hand, 

and to leverage the market’s innovative strength from the 

outset, on the other. In doing so, the Delta Programme is 

also working on one of the Dutch House of Representatives’ 

express wishes.

Market explorers 
Insourcing representatives of the business community in 

the Delta Programme is one form of early market 

involvement. These ‘market explorers’ can gain experience 

with governmental policy processes and contribute their 

own experience with market processes. From September 

2011, one market explorer participated in the IJsselmeer 

Region sub-programme for six months. The experiment 

showed that this method generates new information for 

government oicials and directors about such aspects as 

cost centres, self-organising capabilities and scope for 

innovations in ongoing processes. The market explorer 

gained more insight into policy processes which, due  

to the existing uncertainties, are a complicating factor  

for companies.

In 2012, the Vereniging van Waterbouwers (Dutch Association of 

Contractors in Dredging and Shore and Bank Protection) 

will post a market explorer in the Coast sub-programme. 

Moreover, this association has appointed contacts for  

all sub-programmes.

Top Sector Water
The Cabinet has designated nine sectors in which the 

Netherlands has a strong global position. The Cabinet wants 

to further enhance the competitive position of these  

Top Sectors by such measures as encouraging intense 

collaboration between entrepreneurs, scientists and the 

government. One of these sectors is the Top Sector Water 

(i.e. delta technology, water technology and maritime). The 

delta technology and water technology clusters in particular 

can create innovations for lood risk management and 

freshwater supplies. The public-private partnerships in 

these clusters seek to enhance innovations, their use in 

daily practice, and export. Rijkswaterstaat and the Unie van 

Waterschappen (Association of Regional Water Authorities) 

have concluded an agreement with the Ecoshape 

consortium about applying natural safety concepts. 

The Netherlands is the home market: here, companies can 

gain the latest knowledge and experience and show that 

innovations generate new knowledge, expertise and 

rewards. The Delta Programme enhances this development, 

which is why the Delta Programme Commissioner plays an 

active role in the Top Sector Water. It is in this way that the 

Delta Programme encourages the water sector to try out 

innovations in ongoing projects to enable application on  

a wider scale and in the longer term. Appealing examples 

include the air-bubble screen in the Nieuwe Waterweg, 

some of the sluice complexes, and the market approach at 

the Hondsbossche and Petemer seawalls. The practical 

application of technical innovations also requires 

innovations in contracts (see also section 5). 

It is of paramount importance that project leaders of 

implementation projects be encouraged to deploy the 

innovative strength of the business community. That 

requires positive incentives and explicit emphasis on 

innovative tasking. Various developments contribute  

to this, such as agreements on innovation in the 

Administrative Agreement on Water and the government’s 

ambition to spend 2.5% of the budget on innovative 

purchases. Collaboration in the ‘golden triangle’ of the 

business community, the knowledge community and 

government is a precondition for the successful 

development of innovations. The same applies to the  

Delta Programme. This requires new inancial, legal and 

administrative joint ventures between these parties.  

The Top Sector Water is commited to this.

The Unie van Waterschappen and Rijkswaterstaat are 

making a case for joining forces with the business 

community and knowledge institutes by way of a Blue Deal. 

Their objective is to ind innovative solutions for social 

issues. They play their role within the Top Sector Water as 

drivers of innovation and they reinforce the competitive 

position of the Dutch water sector. 

The Delta Programme pursues an innovative and integral 

approach. In light of the involvement of the market and  

the opportunities for the Top Sector Water, the Delta 

Programme Commissioner recommends taking full 

advantage of the Delta Programme as a strong home 

market. To that end, he will organise parties around 

promising opportunities, and through his proposals he will 

address the Cabinet’s aim of spending 2.5% of the budget on 

innovative purchases. Moreover, the Delta Programme 
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Commissioner advises Rijkswaterstaat and the water boards 

to use multi-year (construction and) maintenance contracts, 

where possible, and, in the next few years, explore the 

project-speciic possibilities for feasible and eicient DBFM 

contracts (i.e. Design Build Finance Maintain, see section 

5.2) and apply this contract form where possible. In doing 

so, the water managers could focus on the lood protection 

measures that are being prepared in the Third Assessment. 

The Cabinet endorses the Delta Programme’s aim of taking 

an innovative and integral approach and considers the 

Netherlands as a key home market in that respect. It is 

holding on to the agreements on innovation in the 

Administrative Agreement on Water and working toward 

2.5% innovative government purchasing as included in  

the leter to the business community, Naar de Top; het 

bedrijfslevenbeleid in actie(s) (‘Towards the Top; business 

community policy in action, September 2011) from the 

Minister for EA&I. 

Rijkswaterstaat and the water boards endorse the Delta 

Programme Commissioner’s recommendation on 

innovative contracts. Both Rijkswaterstaat and the water 

boards assess which tendering format is the most logical for 

any speciic project. Rijkswaterstaat already intends to 

realise several wet infrastructure projects under a DBFM 

contract and applies PPC (Public-Private Comparator) for all 

investments over a certain amount to assess whether such 

contracts are more eicient. In Rijkswaterstaat’s experience, 

lifecycle costing, as contained in these contracts, results in 

eiciency gains due to: 

•	 alignment	of	design,	construction,	maintenance	and	
replacement investments throughout the lifecycle of the 

public work;

•	 the	transfer	of	risk	by	fully	outsourcing	these	elements	
and their alignment;

•	 the	output	orientation,	as	a	result	of	which	the	market	is	
given the freedom to come up with more eicient 

solutions.

It is not clear yet what opportunities there are for DBFM 

contracts in dyke improvement projects. Rijkswaterstaat 

and the water boards will jointly (order a) study of the 

possibilities for lifecycle costing, such as DBFM contracts. 

Both parties see opportunities for combining Design & 

Build (and possibly Maintain). The use of innovative 

contract forms is certainly one of the possibilities of the 

new Flood Protection Programme.

natural measures for lood risk management and 

freshwater supplies

In DP2012, the Delta Programme Commissioner 

advised specifying, where advisable and efective, 

natural lood risk management measures as one of the 

alternatives. The basis for this recommendation was a 

study conducted by the Ecoshape consortium. Practical 

experiences with ive pilot projects by the Coalitie 

Natuurlijke Klimaatbufers (CNK, Natural Climate Bufers 

Coalition) further support the possibilities of natural 

lood risk management measures. The ‘De Onlanden’ 

peak water storage area, for instance, made a major 

contribution to controlling pluvial looding in 

Groningen in January 2012. All in all, CNK, increasingly 

oten in cooperation with the business community 

through Ecoshape, is working on 19 climate bufer 

pilots, monitoring and sharing knowledge with the 

business community and research institutes to produce 

additional valuable insights into the use of natural 

measures for lood risk management and freshwater 

supplies (see map). 
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Flood Risk Management, see also section 2.3) and the Delta 

Decisions. The administrative schedule is included in 

Appendix C (see DVD, text in Dutch).

The Cabinet may embed the 2015 decisions in the follow-up 

to the National Water Plan (NWP) and indicate how they  

are to be realised. A wide range of tools is available for  

that: legal tools (e.g. legislation, project decisions), 

administrative agreements (under the Multi-year 

Programme for Infrastructure, Spatial Planning and 

Transport, MIRT) or agreements with companies) and 

communication tools (e.g. information and guidelines). 

Seeing as the Delta Decisions may result in resolutions that 

impact the central government and the region, government 

bodies are already collaborating on preparing the Delta 

Decisions. The diferent government bodies will embed the 

decisions in their own processes, where appropriate. This 

will be prepared in the 2014-2015 period (or before that),  

in parallel with the development of the Delta Decisions.  

The Delta Programme Steering Group plays an important 

guiding and consulting role in this.

Interconnectivity with MIRT
Ongoing projects and Delta Programme projects (see section 2) 

are subject to the MIRT system. The MIRT Studies provide 

information for the Delta Decisions and the sets of measures 

that will be necessary in due course to address tasking. The 

MIRT Studies also provide information for the area agendas 

so that tasking related to water can be efectively put on those 

agendas. Conversely, it is advisable for the sub-programmes 

to be able to incorporate relevant information from the area 

agendas in the proposal. This leads to cross-pollination, 

improved interconnectivity and mutual alignment, while 

also enabling opportunities for linking other interests. The 

MIRT Studies are conducted in accordance with the Faster and 

Beter principles: with the early and broad participation of 

stakeholders, embedding of interim decisions in the annual 

Delta Programme and transparent scheduling. This approach 

helps ensure that decisions made are not questioned again 

later. The measures produced by the studies may, ater 

decision-making, be subjected to the MIRT phases (i.e. 

exploration, plan elaboration, and realisation). Experiences 

with the MIRT Study in the Delta Programme will in due 

course be included in the guideline for the MIRT Study.  

The projects from the Delta Programme will, mostly in 

summarised form, also be included in the MIRT Projects 

Book, which provides an overview of all central government 

investments in the physical spatial domain.

4.5  

Supported decision-making

The Delta Programme wants to take full advantage of the 

potency of collaboration between the central government 

and regional authorities. The aim is for all stakeholders 

together to present a proposal for a cohesive set of Delta 

Decisions in 2014. In the process towards promising 

strategies and preferred strategies, interplay between the 

parties is becoming increasingly important and 

consultation more intense. 

Organisation
The evaluation outlined in the previous Delta Programme 

showed that the Delta Programme’s organisational 

structure facilitates collaboration and is in line with its 

complex tasking. The organisation is continually improved 

where necessary and possible, preferably by linking up with 

existing structures. For the issue of disaster management, 

the Delta Programme Commissioner and the Ministry of 

Infrastructure and the Environment have reached 

agreements on collaborating with the Ministry of Security 

and Justice, Rijkswaterstaat, the water boards and the safety 

regions. To date, a part of Central Holland (dyke ring 14) fell 

outside the scope of the area-based sub-programmes. As 

such, the sub-programmes in question will now work out 

this area together, both in mixed teams and in existing 

steering groups. The team for the Hollandsche IJssel is 

headed by the programme director for Rhine Estuary-

Drechtsteden, with the Steering Group for that sub-

programme acting as the irst administrative point of 

contact. The team for the safety of Central Holland is 

headed by the programme director of Rivers, with the 

Steering Group for Rivers-Rhine acting as the irst 

administrative point of contact. These projects will receive 

administrative guidance from the most involved directors in 

the area, allowing the steering groups to prepare decision-

making supported by the area. Like the other generic sub-

programmes, a compact administrative guidance group was 

established for the Safety sub-programme. Water managers 

play a central role in the implementation of measures 

produced in the Delta Programme, particularly the water 

boards and Rijkswaterstaat. They seek to implement such 

measures in close collaboration with regional parties. 

Process
DP2014, which will be published in September 2013, will 

outline the promising strategies. Preferred strategies will be 

developed the following year. These will form the basis for 

the proposal from the Delta Programme Commissioner in 

DP2015: the sets of measures (including the Delta Plan on 
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efective, integral solutions, the economic relevance of 

lood risk management and freshwater supplies for our 

delta, and the government’s role in it – are addressed in 

DP2013. The OIM also emphasises the efects on such 

functions as shipping and the economic analyses on 

looding that will be included in the next phase. The OIM’s 

complete recommendation and the Delta Programme 

Commissioner’s response to it, also on behalf of the Delta 

Programme Steering Group, are included in Appendix E  

(see DVD, text in Dutch).

The sub-programmes organise social participation in the 

regions as eiciently as possibly by coordinating their 

activities. The parties’ involvement is clear from, for 

example, the vision being prepared by the Land- en 

Tuinbouworganisatie (LTO, Dutch Federation of Agriculture 

and Horticulture), the climate bufer coalition’s active 

search for possibilities for natural lood risk management 

measures, and the atention the Central Consultative Body 

on Waterways would like shipping interests to be given. 

A guideline for participation in the Delta Programme was 

formulated in 2012. It states the following: 

•	 The	Delta	Decisions	will	be	jointly	prepared	in	accordance	
with the principles of the Faster and Beter approach 

(which includes earlier and broader participation), in 

which social interests are taken into account in the 

regional and national decision-making processes in a 

recognisable and transparent manner.

•	 Knowledge	and	experience	of	social	organisations	and	
the business community will be utilised early on in the 

process to ofer scope for creativity and innovative 

approaches.

•	 The	participatory	process	will	be	customised:	the	
participation forms, participation times and participants 

will be geared to the phases in the Delta Programme’s 

decision-making process.

•	 The	annual	Delta	Programme	is	a	public	document	that	
also gives citizens the option to remain up to date. If 

people contribute ideas, the sub-programmes in question 

will include them in their preparations. As of 2015, formal 

consultation procedures will be in place, for instance for 

the (follow-up to) the National Water Plan and possibly 

also for framework visions in the region, for which 

citizens can submit their opinions.

The National Water Consultation Commitee on the Delta 

Programme ensures administrative alignment of the Delta 

Programme as a whole, including the programming of 

measures in it. Alignment is based on the perspective of 

national interconnectivity between the measures to be 

programmed. Other projects and tasking will be contributed 

to the MIRT Consultation Commitee and made explicit in 

the area agendas. With national interconnectivity as a 

prerequisite, the Delta Programme also utilises the MIRT 

Consultation Commitee where this is meaningful because 

of the interconnectivity in an area and the integrality of the 

Delta Programme projects. Examples include WaalWeelde 

and Ooijen-Wanssum, which, historically speaking, were 

discussed in the MIRT Consultation Commitee, but are 

addressed in both commitees.

Social participation
Active social participation in the Delta Programme will be 

continued. This improves the quality of decision-making.  

It is essential that social organisations and the business 

community can contribute their ideas and interests in 

preparation of the measures to be implemented and the 

Delta Decisions. As such, these parties are actively consulted. 

At national level, the Overlegorgaan Infrastructuur en Milieu (OIM, 

Consultative Body on Infrastructure and the Environment) 

provides the input from social partners and companies.  

The possible strategies for lood risk management and 

freshwater supplies have been discussed by the OIM, which 

has subsequently issued a recommendation. In it, the 

ailiated organisations emphasise that atention must be 

given to increased linkage of spatial quality with safety 

tasking execution. International developments must be 

efectively embedded in the Delta Programme approach.  

As regards freshwater, the parties in the OIM contend that 

this is a public task that requires central direction from the 

central government. They emphasise the socio-economic 

relevance of freshwater and evaluating the opportunities  

of the Netherlands’ strategic location in the delta. The OIM 

also draws atention to the importance of including 

shipping when following up on possible solution strategies 

for lood risk management and freshwater supplies. The 

consultative body endorses the atention to innovations in 

the Delta Programme. The Delta Programme Commissioner 

sincerely appreciates the contributions from social 

organisations towards the development and decision-

making process in the Delta Programme. The OIM’s 

recommendation supports this vision. Many of the 

elements referred to – such as the importance of looking for 
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4.6  

International

Flood risk management and freshwater supplies are 

challenges that almost every country in the world faces.  

The Delta Programme is actively looking to trade with  

other countries to import and export knowledge and 

experience.

International commissions
The Netherlands coordinates the management of 

international rivers in international river commissions.  

In the International Commission for the Protection of  

the Rhine (ICPR), the countries are detailing adaptation 

strategies with which to counter the efects of climate 

change on high water and low water levels. The drat  

report will be published at the end of 2012. In 2012, the 

International Commission for the Protection of the Meuse 

(ICPM) will publish an action plan for dealing with low 

water levels. These commissions align European directives, 

such as the Flood Risk Directive (abbreviated to ROR in 

Dutch), per catchment basin. The Delta Programme stays up 

to date on these activities via the Ministry of Infrastructure 

and the Environment. 

The Flemish-Dutch Scheldt Commission (VNSC) plays a key 

role in international collaboration in the Southwest Delta. 

This commission focuses on the lood risk management, 

accessibility and natural value of the Scheldt estuary. In 

2012, the VNSC decided to also contribute to other issues in 

the Delta Programme, such as freshwater supplies and the 

coast (including the Voordelta).

Consultation with neighbouring countries
The coastal system of which the Dutch coastal foundation 

zone is a part stretches from Northern France to Denmark. 

Likewise the Dutch Wadden Sea is also part of a larger, 

international coastal area. As such, the Coast and Wadden 

Region sub-programmes always seek dialogue with 

neighbouring countries. Germany and Denmark have 

indicated that they would like a beter understanding of the 

Wadden Sea’s morphological system to be beter prepared 

for the future. The countries are collaborating on this aspect 

on the initiative of the Wadden Region sub-programme.  

The aim is to create a coordinated research programme in 

which the countries’ research eforts are mutually 

reinforcing. The Wadden Region sub-programme keeps 

track of developments in the Ems-Dollard through 

Rijkswaterstaat Noord-Nederland.

Discussing the participant’s input in the (regional) steering 

groups makes these basic principles concrete. This is actively 

communicated with the parties involved. The Consultative 

Body on Infrastructure and the Environment (OIM) plays  

a key role at a national level. Regional organisations  

are involved in the area-based sub-programmes. This  

is becoming increasingly important with a view to 

preparations for the Delta Decisions.

Environmental Impact Assessment
The successor to the National Water Plan will undergo an 

Environmental Impact Analysis (m.e.r.). The Cabinet has the 

option of embedding the Delta Decisions in the follow-up 

to the National Water Plan (NWP). As such, this m.e.r. is also 

used to carefully prepare the Delta Decisions. Before 

initiating the m.e.r., the scope of the assessment will be 

documented in the Reikwijdte en detailniveau (Scope and level 

of detail) memorandum. A phased m.e.r. approach may be 

possible for diferent elements of the NWP, including the 

Delta Decisions. The Delta Programmes 2011 up to and 

including 2014 will provide key data for the above-

mentioned memorandum.
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Strategic foreign relations
There is a great deal of international interest in the Dutch 

approach, especially the administrative organisation and 

the long-term approach. In the inter-departmental 

programme Water Mondiaal (Global Water), the Netherlands 

has opted for strategic relationships with other deltas (e.g. 

Bangladesh, Egypt, Vietnam, Mozambique and Indonesia), 

for which the Delta Programme approach is paramount. 

The Delta Programme method is also used in other 

international joint ventures. This commitment its perfectly 

with the Top Sectors policy of the Ministry of Economic 

Afairs, Agriculture and Innovation. The experience gained 

here by Dutch knowledge institutes and the Dutch business 

community contributes to the Delta Programme. 

Rijkswaterstaat’s international activities also provide 

knowledge for daily practice in the Netherlands.

European Union
Various activities that are closely related to the Delta 

Programme are also taking place at a European level.  

In the course of 2012, the European Commission will 

publish a itness check of its water policy, which will include 

recommendations for dealing with water shortages and 

drought. In 2012, the Directorate General for Climate Action 

(CLIMA) launched a website on climate adaptation, on 

which it will be preparing a strategy over the next few years. 

The Delta Programme Commissioner has held meetings 

with the Commission about the Dutch approach to lood 

risk management and freshwater supplies and the 

relationship with the strategy for climate adaptation  

that the European Commission is preparing. 

OECD
The Organisation for Economic Co-operation and 

Development (OECD) has conducted extensive research into 

water management.51 A broad international study identiied 

seven botlenecks in the following areas: administration, 

politics, information, capacity, inance, objectives,and 

transparency and accountability. With the Delta 

Programme, the Netherlands is anticipating many of these 

botlenecks: the objectives have been formulated in clear 

terms, all government bodies are collaborating within the 

scope of their responsibilities, and the inancial basis has 

been embedded in the Delta Fund. The inter-administrative 

organisation ensures national and regional objectives can 

be linked and creates a robust basis for the Delta Decisions. 

Social organisations and the business community are 

involved in drawing up the Delta Programme every year.

The OECD is very interested in the Dutch approach, as parts 

of it may be interesting for other countries. On the other 

hand, the Netherlands can also learn from other countries, 

for instance in terms of inancing systems for lood risk 

management and freshwater policy. Initial contacts have 

already resulted in more intense collaboration with the 

OECD, in which knowledge can be shared. Together with the 

relevant government bodies in the Netherlands, the OECD 

will conduct an in-depth study of the Dutch situation, as a 

follow-up to the international study that resulted in the 

seven botlenecks. 

51 Water governance in OECD countries: A multilevel approach. OECD, 2011.
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The IJsselmeer Closure Dam, essential for the protection of the IJsselmeer Region. 

Additional discharge capacity will be created in coming years.

5  
The Delta Programme 
from a inancial  
point of view

A robust and safe delta requires continual 

investment. This, in turn, requires a sound 

inancial footing: the Delta Fund. The irst oicial 

Delta Fund budget was submited to the Dutch 

House of Representatives together with DP2013. 

The ongoing implementation programmes of the 

Delta Programme are fully inanced. At the same 

time, it is necessary to secure inancing for the 

future projects needed to continue to protect the 

Netherlands against looding and ensure suicient 

freshwater supplies.

101Delta Programme 2013 | Working on the delta



The Delta Act on lood risk management and freshwater 

supplies came into efect on 1 January 2012, and with it,  

the Delta Fund enshrined in it. In addition to this DP2013, 

which, formally speaking, is an annex to the Delta Fund 

budget, there now is an oicial Delta Fund/Delta 

Programme budget. That means that the Delta Fund and  

the Infrastructure Fund have been oicially separated. 

A dummy Delta Fund budget was published last year;  

the irst oicial budget has the same format and article 

arrangement. The budget provides the inancial information 

on all of the Delta Programme’s implementation 

programmes and projects. These are outlined in section 2. 

5.1  

Updating the analysis of securing 

Delta Programme inancing

At the request of the Dutch House of Representatives and 

the State Secretary for Infrastructure and the Environment, 

DP2012 contained a comprehensive analysis and 

recommendation from the Delta Programme Commissioner 

on securing long-term inancing for the Delta Programme. 

The available inancial resources in the Delta Fund were 

reviewed and compared with tasking related to lood risk 

management and freshwater supplies. The conclusion was 

that the ongoing implementation programmes are already 

covered inancially and that there are suicient inancial 

resources for lood risk management until 2015. At the 

same time, the Delta Programme Commissioner concluded 

that – mainly with a view to the extensive lood risk 

management tasking following on from ongoing 

implementation programmes, which will be completed in 

the 2015-2020 period – there may be an additional inancial 

tasking for the national budget ater 2015. This conclusion 

still applies. In his general recommendation to this 

DP2013, the Delta Programme Commissioner also explicitly 

asks that it be considered that the Delta Fund be exempted 

from cutbacks ater 2013 as well. In DP2015, or earlier if 

required, the Commissioner will issue another separate 

inancial recommendation related to his proposal for the 

Delta Decisions.

Period until 2020
As outlined in last year’s DP2012, all resources in the Delta 

Fund for the period up to and including 2020 have been 

earmarked. This means there is no room for new 

investments until 2020. As a consequence of the agreements 

in the Administrative Agreement on Water, budget has been 

allocated within the Delta Fund for the water boards’ lood 

protection measures. According to current insights, an 

amount of approximately €550 million of this budget is 

available in the period between 2017 and 2020 for the new 

Flood Protection Programme (abbreviated in Dutch to 

nHWBP), on condition that the costs for the ongoing 

Second Flood Protection Programme (HWBP-2) do not end 

up being higher than estimated, so that the above amount 

actually remains available. The earmarked budget within 

the Delta Fund is ixed: no money will be added. If there are 

setbacks in the current HWBP-2, implementation of the 

nHWBP will start later. In that case, it will take longer until 

all barriers and hydraulic structures that failed inspection 

meet the statutory norm.
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Period from 2021 to 2028 
DP2012 outlined that the Delta Fund contains a total of €9.7 

billion in the 2021-2028 period.52 This amount includes the 

water boards’ contribution to the water board projects of 

the nHWBP of €1.45 billion (i.e. 8 years x €181 million). Ater 

deducting the costs of management and maintenance, the 

provision for renovation and replacement, Rijkswaterstaat’s 

administrative costs, the provision for improving the 

IJsselmeer Closure Dam and some other construction 

projects and the budget earmarked for the water board 

projects, approx. €2.3 billion will remain available for 

investment in the 2021-2028 period.

The Cabinet has resolved to commit no more than three-

eighths of this scope for investment during this Cabinet 

period and leave allocation of the remainder to subsequent 

Cabinets (see leter of 14 June 2011 about the investment 

agenda for mobility and water to the Dutch House of 

Representatives53). Of that three-eighths, €200 million had 

already been set aside for improving the IJsselmeer Closure 

Dam.54 The Parliamentary Leter55 on the current status of 

lood risk management policy dated 29 November 2011 also 

reported that the remainder of this  three-eighths of the 

investment budget had been reserved for improving the 

national barriers that failed inspection, Ooijen-Wanssum, the 

Vlieland-Terschelling dyke boundary and for additional sand 

replenishments along the coast. In late 2011, funds were set 

aside for sustainable ambitions for improving the IJsselmeer 

Closure Dam. This means that the three-eighths has been 

allocated in full and that any new promise or agreement with 

additional inancial consequences for the Delta Fund during 

this Cabinet period will be deducted from one or more of the 

above-mentioned provisions. Ater the above provisions and 

ater inclusion of the restructuring measures from the 2013 

Budget Agreement, the Delta Fund has approx. €1.4 billion 

available until 2028 for investment by subsequent Cabinets.

52 The cash advance of €1.2 billion has already been deducted from this amount; 

this amount was needed to be able to fulil the agreements under the 

Administrative Agreement on Water as outlined in DP2012. Including the cash 

advance, the Delta Fund comprised a total of €10.9 billion or €1.35 billion a 

year in the 2021-2028 period.

53 32 500 A, no. 83.

54 Without this provision of €200 million, there was an investment scope of €2.5 

billion. The improvement of the IJsselmeer Closure Dam of €600 million is 

fully covered: €300 million was already available under the construction 

budget until 2020; €100 million comes from the budget for replacement and 

renovation ater 2020, also referred to as major variable maintenance; the 

remaining €200 million comes from the investment scope ater 2020.

55 Parliamentary document 31 710, no. 22.

Financial consequences of the Third Assessment
On 29 November 2011, the Dutch House of Representatives 

was informed of the outcome of the Third Assessment of 

primary lood defence systems.56 This assessment looked at  

3,767 km of primary lood defence systems: dykes, dunes 

and dams that directly or indirectly protect against water.  

Of these, 2,308 km met the statutory standard. For 234 km, 

additional research is required, which is currently being 

performed (extended Third Assessment). Flood defence 

systems along a total length of 1,225 km do not meet the 

standard. About half of this is already being improved as 

part of ongoing implementation programmes, such as 

HWBP-2, Room for the River and the Meuse Projects.  

The rest is part of a new tasking, which will be addressed  

in conjunction with other safety tasking of the Delta 

Programme.

In addition to the lood defence systems, the Third 

Assessment also looked at 1,458 hydraulic structures.  

Of these, 748 meet the standard; 375 require further study 

and 335 do not meet the standard. Two-thirds of these 

hydraulic structures that failed inspection are not included 

in ongoing improvement programmes.

It is still impossible to estimate the inancial tasking from 

the Third Assessment in addition to ongoing programmes. 

This is only logical, as the assessment results have only been 

known since the end of 2011 and reviewing the inancial 

consequences takes time. Cost estimates in earlier 

assessment rounds were made too soon and, in retrospect, 

were inaccurate. As such, in late 2010, the Ten Heuvelhof 

taskforce recommended slowing down the assessment and 

programming process and taking more time for careful and 

efective programming.57 What is already clear, however, is 

that this tasking will cost billions. By far most of this money 

will go to lood defence systems managed by the water 

boards (i.e. water board projects). A smaller, yet 

considerable portion is needed for lood defence systems 

managed by Rijkswaterstaat. The following sums are 

available for the nHWBP water board projects until 2028: 

the above-mentioned €550 million in the 2017-2020 period, 

and €2.9 billion in the 2021-2028 period (8 x €362 million, 

of which 50% from the water boards and 50% from the 

central government). The Delta Programme Commissioner 

56 Parliamentary document 31 710, no. 22.

57 Parliamentary document 27 625, no. 177.
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has concluded that these amounts will only become 

available for the nHWBP if the costs of the HWBP-2 are in 

line with the current estimates and inancial agreements 

from the Administrative Agreement on Water will remain in 

efect until 2028. As stated above, budget has been set aside 

for the lood defence systems managed by Rijkswaterstaat in 

the 2021-2028 period. Only time will tell whether these 

resources will be suicient to restore all lood defence 

systems and hydraulic structures so that they meet the 

statutory standards. In any event, the Delta Programme 

Commissioner has concluded that it will take quite some 

time before all lood defence systems and hydraulic 

structures meet the standards again. Plus, the more  

the projects cost, the longer this will take. 

Cohesive approach New Flood Protection Measures 
and updating standardisation
The tasking resulting from the Third Assessment of primary 

lood defence systems overlaps with the areas where, 

according to the MKBA and casualty risk analyses, the level 

of protection may need to be updated (see section 3.2). It is 

advisable to include the lood risk management standards 

that need updating in the lood protection measures to be 

formulated. Ater all, it is usually cheaper to make all of the 

adjustments at once rather than on two separate occasions. 

To arrive at an eicient programming of the new lood 

protection measures, the area-based sub-programmes of 

the Delta Programme are working in close collaboration 

with the nHWBP programme oice (see also section 3.3). 

Pursuing a cohesive and efective approach does not mean 

that preparation and implementation should be deferred 

until the Delta Decisions and their consequences are 

entirely clear. In the case of many of the primary lood 

defence systems that failed inspection, improvement 

measures are expected to be relatively simple and not 

connected to other spatial tasking, and for which the 

standard does not need to be updated either.

 

Resources from other authorities
Pursuant to the Water Act, the central government and the 

water boards have the inancial responsibility to pay for 

improving the primary lood defence systems. The central 

government uses the Delta Fund for this, as outlined above. 

The water boards expect to invest an average of €1.4 billion 

a year in the 2012-2015 period, of which 36% in lood risk 

management (approx. €0.5 billion).58 A substantial part 

comprises the water board contribution towards lood 

protection measures for improving primary lood defence 

systems as agreed in the Administrative Agreement on Water.

The Delta Programme is an integral programme for efective 

and integral solutions for national tasking related to lood 

risk management and freshwater supplies. Integral 

solutions are not the sole (inancial) responsibility of the 

central government and the water boards, but usually of all 

administrative partners in the Delta Programme. The 

experimental article may play a role in inding future 

integral solutions; this is the budget article in the Delta 

Fund that facilitates the integral approach of the Delta 

Programme.

The Delta Programme already comprises good examples of 

integral projects to which various government bodies make 

a inancial contribution, each based on their own task and 

responsibility. Good examples are the area developments 

Ooijen-Wanssum, IJssel delta South and WaalWeelde 

(outlined in section 2), to which not only the central 

government, but also the provinces of Limburg, Overijssel 

and Gelderland make substantial inancial contributions. 

In the Southwest Delta, the region is prepared to invest 

€19.5 million to adapt the Roode Vaart for freshwater 

supply. To substantiate this, the region is studying the plan 

and the required investments by means of the concept of 

adaptive delta management. 

58 This information derives from the booklet ‘Water board taxes in 2012. 

Background information to the tax assessments’, a publication by the Unie 

van Waterschappen.
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Recommendation from the Delta Programme 
Commissioner
Ambitions (i.e. tasking other than lood risk management 

and freshwater supplies) must always be given a chance.  

The experimental article in the Delta Act simpliies the 

concentration of resources needed for the ambitions. 

Pursuant to the Delta Act, the Delta Fund may inance the 

efective embedding of the lood risk management and 

freshwater supplies measures of the Delta Programme.  

The Delta Programme Commissioner sets great store by 

promoting linkage of ambitions and encouraging 

innovations in developing and embedding these measures. 

The Cabinet endorses an integral approach and innovations 

for resolving tasking related to lood risk management and 

freshwater supplies. It does feel, however, that the I&M 

resources in the Delta Fund are intended to inance 

measures for lood risk management and freshwater 

supplies. This includes the required embedding costs. 

Additional ambitions in the areas of, for example, nature, 

the environment and spatial quality can be inanced under 

the experimental article in the Delta Fund, supplemented 

with resources from other items from the national budgets, 

other authorities or third parties. This then allows integral 

inancing of the integral approach.

5.2  

Innovative contract forms and 

inancing alternatives

The required inancial resources for the water tasking can be 

estimated more accurately once the Delta Decisions and the 

irst Delta Plan on Flood Risk Management are completed. It 

will, at any rate, be necessary to use the available resources 

efectively and eiciently. It looks like it is going to be a 

challenge to tackle the extensive water tasking within the 

period stated in the National Water Plan (i.e. until 2050). 

In that light and at the request of the State Secretary for 

Infrastructure and the Environment and the Dutch House  

of Representatives and in consultation with the water 

manager, the Delta Programme Commissioner had a study 

conducted of the possibilities for encouraging 

implementation of the Delta Programme by means of 

innovative contract forms and atracting loan capital.59  

The study yielded a clear overview of all alternative  

contract forms and inancing alternatives, geared to  

the Delta Programme.

Integral work pays of...
Added value at lower cost can be achieved by combining 

functions. Well-known examples of cost-eicient function 

combinations include a lood defence system with a road on 

or next to it, or the combination of excavating and 

processing soil. Cost-eicient combinations with private 

functions are also conceivable. Looking for cost-eicient 

function combinations has high priority for the Delta 

Programme and its administrative partners. It is also in  

line with the integral method of the Delta Programme. 

An area-based public private partnership may be a 

promising option for combining public and private 

functions; this partnership is an alliance contract in which 

the public and private sectors jointly develop a project, 

sharing the risks in such a manner that interests run parallel 

during the project. This usually also includes income from 

developing the area. While complex, this form of contract is 

still interesting, primarily for area development. Savings 

options for the Delta Fund are not as much a result of the 

contract form, but more of a combination of functions and 

simultaneous realisation.

 

59 KPMG report ‘(Im)possibilities for creating added value with contracts and 

inancing in the Delta Programme. A study of alternative contract forms and 

inancing alternatives for investments in lood risk management’ has been 

included as Appendix F to this DP2013 (see DVD).

Contributions from social organisations

In addition to other government bodies, social 

organisations may also make inancial contributions  

to the measures they would like to see implemented.  

A good example of this is the improvement of the slope 

of the Oesterdam in Zeeland, which is being carried  

out his year. It will be reinforced with sand, which  

also counters the sand demand in this part of the 

Oosterschelde. Promoting safety and enhancing  

nature go hand in hand here. In addition to the  

central government and the province of Zeeland,  

the nature conservation society Natuurmonumenten  

also contributed to inancing this measure, for which  

it used its Natural Climate Bufers programme.
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… but innovative contract forms and inancing 
alternatives not as much
Applying innovative contract forms is complicated for 

structures that only serve a lood protection function. In 

that case, the public-private partnership can take the form 

of an ‘object-related PPP’: a contract such as a DBFM(O), 

which stands for Design, Build, Finance, Maintain (and 

Operate). Under such a contract, the public client and the 

private contractor together take on a project based on a 

clear division of tasks and risks and maintaining their own 

identity and responsibility. Under a DBFM contract, the 

private contractor inances the work in question. In return, 

the public client pays an availability fee, thereby providing 

inancing. That way, the public party’s expenses are spread 

out over the term of the contract and are subject to the 

condition of delivery of the private party’s agreed 

performance. In a general sense, the DBFM contract drives 

solutions that are eicient throughout the lifecycle.

In the ‘dry’ domain, Rijkswaterstaat in particular has gained 

experience with DBFM contracts, such as with the Second 

Coentunnel and the widening of the A12 and A15. In the 

Netherlands, no experience has been gained yet in the ‘wet’ 

domain (apart from wastewater puriication and port 

development). However, Rijkswaterstaat is currently 

preparing a call for tender for a number of locks in the form 

of a DBFM contract.

The question is whether risks can be eiciently transferred 

to the private party in DBFM contracts for structures with a 

lood protection function. Such projects must protect our 

country against loods and high water levels in rivers; the 

risk of a dyke breach can usually not be borne by a private 

party. The question is, then, what risk the private sector is 

willing and able to bear, in a way that ofers added value  

for the client (see below under conclusions and 

recommendations).

Moreover, many lood protection projects have a speciic 

and important feature for contract formation: relatively low 

maintenance costs versus high construction costs. This 

feature reduces the potential proit that can be gained in 

this sector with lifecycle optimisations. 

As opposed to infrastructure works with a designated use, 

such as tunnels, bridges, railways, roads and navigation 

locks, it will not be easy to arrive at a risk division for lood 

defence structures that is eicient for the client. However, it 

should certainly not be ruled out in advance. 

According to the Delta Programme Commissioner, the 

following conclusions and recommendations are relevant:

•	 Integral	work	pays	of.	It	is	advisable,	therefore,	to	call	on	
the market when exploring ideas in order to create added 

value when implementing the Delta Programme. That 

way, function combinations can be studied, as argued in 

the amendment of Koppejan et al. to the Delta Act on 

Flood Risk Management and Freshwater Supplies60, such 

as combinations with non-public functions to which an 

earnings model can be allocated. Studying whether 

simultaneous tendering and realisation of public and 

private functions can yield added value is also 

recommended.

•	 Alternative	contract	forms	such	as	DBFM	may	create	
(some) added value, but generally speaking no 

‘additional’ resources can be generated for the Delta 

Programme or cutbacks mitigated using these alternative 

contract forms. Unlike with infrastructure works with a 

designated use (e.g. bridges, tunnels, railways, roads, 

navigation locks), it is not easy to eiciently transfer the 

risks related to lood protection structures to a private 

party. To conclude successful DBFMs, a number of speciic 

prerequisites must be met:

 -  The feasibility and added value of a DBFM must be 

considered for each individual project.

 -  The current nation-wide DBFM standard is geared to 

infrastructure that does not serve a water protection 

function. The division of risks in this standard is 

limited to risks that can be controlled by the private 

sector; the private party is not responsible for the 

consequences of a situation of force majeure, such as  

a lood. And it is precisely this type of risk that 

characterises a water protection function. DBFM 

contracts for works with this function therefore require 

a diferent form of risk transfer and risk division where 

lood risk management is concerned. This, in turn, 

requires that the nation-wide DBFM contract for this 

situation be adjusted. Rijkswaterstaat is working  

on this.

60 Parliamentary document 32 304, no. 25.
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•	 The	optimum	term	of	a	contract	also	demands	atention.	
In the case of project cost reduction, Ten Heuvelhof61 

recommended looking into whether designs with a 

shorter duration (i.e. a design horizon of 12 years or 

more) could be more useful than the regular, robust 

designs (i.e. a design horizon 50-100 years). The term of a 

DBFM contract must match the outcome of this 

consideration. Other relevant developments, such as the 

growing knowledge of the failure mechanisms of lood 

defence systems, the consequences of soil subsidence and 

climate change, and the possible change to the lood risk 

management standard, also impact the optimum term of 

a contract. These notions are very much part of the 

lexibility that the Delta Programme intends to achieve 

through adaptive delta management.

•	 Risk	allocation	is	set	down	in	the	contract	following	 
a dialogue with the market. For this dialogue to be 

productive, the same moto has to apply: ‘the risk must 

be borne by the party best able to control it’. It is 

advisable to perform such a market exploration as  

a irst step.

•	 As	regards	management	and	maintenance,	it	will	be	
possible to use long-term performance contracts more 

than has been done up to now. Rijkswaterstaat is already 

increasingly using this method. Where possible, multi-

annual maintenance contracts should be concluded, 

while design and maintenance activities should be 

integrated into a single contract (D&M). Combining 

‘construction’ with ‘maintenance’ may, moreover, add 

value. So-called DBM contracts are very promising in this 

respect. Rijkswaterstaat recently started using innovative 

four- and ive-year contracts for sand replenishments. 

Market parties are indicating that, if concessions are 

issued, it should be possible to create added value for the 

longer term. In that case, the potential lifecycle could be 

further optimised and it would be easier to drive 

performance (e.g. maintaining the coastal foundation 

zone) rather than product (e.g. quantity of sand). 

Whether the market parties’ expectations are correct 

cannot be determined at this point in time. As regards 

sand replenishments, it is important therefore to use 

experiences with the new approach to study whether 

contracts with a (much) longer term than ive years ofer 

any added value, for example based on a concession 

structure. A contract comparison study may clarify this.

61 Parliamentary document 27 625, no. 177.

According to the Delta Programme Commissioner, the 

following conclusions and recommendations for alternative 

inancing are relevant:

•	 Alternative	inancing	(e.g.	inancing	with	loan	capital)	
only ofers opportunities for creating added value if 

private inanciers also bear some of the risk of realisation 

and/or management. In other words: ‘alternative 

inancing’ only pays if accompanied by an ‘alternative 

contract’. 

•	 Financing	alternatives	for	the	national	budget	(e.g.	
issuing special bonds, bank inancing, inancing by 

pension funds and private savings funds) as such do not 

ofer added value as they come with high inancing costs. 

In the Netherlands, nobody can borrow as cheaply as the 

Ministry of Finance, especially during the current crisis. 

•	 Pre-inancing	by	decentralised	government	bodies	is	an	
exception to this rule. This form of inancing will always 

result in an acceleration, but can only be expected for 

projects the decentralised government bodies are keen on 

because they will have to bear the related costs. 

Decentralised government bodies can be involved in the 

pre-inancing of the water tasking on a voluntary basis.  

It is conceivable that a water board or other decentralised 

government body may take on the pre-inancing of a 

lood protection measure because the organisation will 

beneit from accelerated realisation of this measure itself, 

and interest charges will become payable by the 

government body in question. A province may consider 

pre-inancing an atractive option for similar reasons. 

Section 4.4 includes a recommendation from the Delta 

Programme Commissioner based on the above 

information. As regards the Delta Fund, including the water 

boards’ contribution towards the lood protection 

measures, this section concludes that the Fund is and will 

remain the main source of inancing for all lood risk 

management and freshwater supplies measures of  

national interest.
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Photo page 108-109: 

Wamel, 19 January 2011. Extremely high 

water levels on the river Waal. Two houses 

and a factory can only be reached by boat.  
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Appendix D Strategic knowledge agenda related to the Delta Programme

Appendix E1  Recommendation from the Consultative Body on Infrastructure and the 

Environment regarding DP2013

Appendix E2 The Delta Programme Commissioner’s response to this recommendation

Appendix F  KPMG report ‘(Im)possibilities for creating added value with contracts and 

inancing in the Delta Programme’

Appendix G  Current status of recommendations from the Delta Programme Commissioner 

DP2011-2012

Appendix H  Rijkswaterstaat study on Replacement Tasking for Hydraulic Structures (VONK)

Appendix I Delta Dykes exploration
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If there is no DVD or you would like to order one,  

you can do this free of charge from info@deltacommissaris.nl.  

You can also download the contents of the DVD from  

www.deltacommissaris.nl and  

www.rijksoverheid.nl/deltaprogramma.



This is a publication of  

Ministry of Infrastructure and the Environment

Ministry of Economic Afairs, Agriculture and Innovation 

September 2012

The irst Delta Programme appeared on 21 September 2010.

The second Delta Programme appeared on 20 September 2011.

This third Delta Programme appeared on 18 September 2012.

Copies of the Delta Programme are available from

info@deltacommissaris.nl. The Delta Programme can also be

consulted online and downloaded from: www.deltacommissaris.nl.

and www.rijksoverheid.nl/deltaprogramma.

Delta Programme

The Delta Programme is a national programme in which the 

central government, provinces, municipal councils and water 

boards work together, involving social organisations and the 

business community. The objective is to protect the 

Netherlands from looding and to secure a suicient supply 

of freshwater for generations ahead. 

The Delta Programme Commissioner promotes the forma-

tion and implementation of the Delta Programme. He makes 

an annual proposal for the Delta Programme to the Ministers 

for Infrastructure and the Environment and for Economic 

Afairs, Agriculture and Innovation. This proposal comprises 

measures to limit looding and water shortages. The Delta 

Programme is submited to the Dutch States General 

annually, on budget day.

The Delta Programme has nine sub-programmes:

•	 Safety
•	 Freshwater
•	 New	Urban	Development	and	Restructuring
•	 IJsselmeer	Region
•	 Rhine	EstuaryDrechtsteden
•	 Southwest	Delta
•	 Rivers
•	 Coast
•	 Wadden	Region

www.rijksoverheid.nl/deltaprogramma

www.deltacommissaris.nl
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