
Resiliently ahead
Long-term vision  
on our infrastructure

2016-2040



Water softening plant

Prepared by Rian Kloosterman, in cooperation with many co-workers within Vitens. Edited by Lisette van Beusekom, Translation by Robert Trietsch, Zwolle, 2016



Long-term vision on our infrastructure 2016-2040 — 3

Preface 

Summary 5 

We go for resilience
The core elements from the Chapters Future and Strategy.

Basis 7

24/7 reliable drinking water
Our core business and the basic principles that guide  
our functioning as a water company.

Future  9

Cycles are quicker, the uncertainty larger
Trends, developments, and expectations of our clients and stakeholders.

Strategy 17

Resiliently ahead
Strategy and corresponding general strategic starting-points.

Translation 23

Resilient from source to client
Application of the strategy to the drinking water process,  
from source to client. 
 

Application 31

New abstraction options
Applying the strategy to current bottlenecks for which  
cluster-transcending solutions are required.
 

Implementation  34

Agenda and actions
The action points that will be on the agenda until the next long-term 
vision or reassessment in 2020

Contents



However changeable the world may be, the reliability of our drinking water will always have the highest 
priority. At present, but certainly also in the future. Our clients must be able to blindly trust the quality 
of our drinking water at any given moment of the day. That is our task as a water company. A task of 
vital importance that we cannot perform in isolation. 

Our horizon lies far ahead. We invest in infrastruc-
ture, such as water mains and production sites, 
that often has a technical lifetime of decades. At 
the same time, as a water company we must –  and 
want to –  move with developments in society. Such 
as, for instance, digitisation and increasing pressure 
on space. Developments that on the one hand pro-
vide opportunities for rendering our infrastructure 
smarter and more efficient, as technology allows us 
to use available assets more smartly. On the other 
hand, however, these developments impose restrictions. Our abstraction and protection areas put a 
heavy demand on a space that we share with other users and activities in the area. The less space we 
have, the more we need each other.

Present times require a resilient infrastructure. An infrastructure that is robust, so that we can always 
rely on it. And that at the same time offers sufficient flexibility to adequately deal with the uncertainty 
of change. A drinking water infrastructure that restricts its spatial claim as much as possible, without 

losing sight of our core duties. This is impossible without 
sustainable collaboration with other stakeholders in the 
areas where we abstract clean groundwater – our preferred 
source. 

We make an effort to keep the sources we use as clean as 
possible. And seek synergy between our duties and those of 
others. We focus our attention on our customers and try to 
meet their demands as closely as possible. We broaden our 
horizon. In short, we go resiliently forward. 

Lieve Declercq
Chairman of the Board, Vitens

Wolter Odding
Board Member

The less space we 
have, the more we 
need each other

Together we are strong
Preface
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The world in which we operate is continually changing. Technological develop-
ments happen in rapid succession. The call for sustainability and a healthy living 
environment can no longer be ignored. Our climate becomes more extreme. These 
physical developments affect the quality and availability of our sources. At the 
same time the economy is improving. Cities are growing and become more dense-
ly populated and crowded, whereas the population of rural areas is ageing and 
shrinking. How quickly this will happen and to what degree, we don’t know.

Various developments influ-
ence the demand for and 
availability of drinking water, 
but are difficult to predict. 
That uncertainty entails risks 
for an infrastructure that 
generally has a long techni-
cal lifetime. Our infrastruc-

Summary | 

We go for resilience

Our infrastructure must be able to  
react more quickly, as today we are  
already making choices for the long term

BASIS FUTURE STRATEGY TRANSLATION APPLICATION IMPLEMENTATION

Production site Engelse Werk, Zwolle. Water abstraction integrated with nature and recreation, in an urban environment.

The core elements from the Chapters  
Future and Strategy
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We need an infrastructure on which  
we can always rely. Therefore, we choose  
for resilience as our strategy

ture must be able to react more quickly, as today we are already taking decisions 
for the long term.

Not everything is uncertain. Also in the future, we will still have to provide a basic 
quantity of drinking water. We need an infrastructure on which we can always rely. 
We therefore choose for resilience as our strategy. With a resilient infrastructure, 
we will be able to deal with risks, in a balance with the environment. We obtain 
resilience by smartly combining robustness and flexibility. A robust infrastructure 
has a long lifetime and is hardly or not affected by changes. A flexible infrastruc-
ture makes that uncertain developments can be met, as it allows switching to 
other solutions rapidly and easily.

Instruments for resilience
We increase our resilience through the following leading principles:
• We operate integrally by taking into account other interests in the areas where 

we abstract groundwater. We see possibilities for increasing our resilience by 
creating synergy between social challenges and our activities.

• In service and communication, we focus on our customers and aim for a flaw-
less process; in one go and in time. In this, both quantity and quality of the 
drinking water are important.

• We develop more quickly and adaptively by refreshing administrative processes 
together with provinces and other authorities. We use the opportunities of new 
legislation and prepare for new chances on the basis of scenarios for the future. 

Only when it transpires that 
these will be necessary will 
we start their actual devel-
opment.
• We reduce the complexity 
of our infrastructure. We do 
so by reducing our depend-
ence on locally available 
sources and on the diversity 
of assets, and by simplifying 

the distribution of water. Standardisa-
tion and uniformity of processes and 
resources are essential. 
• Reducing the complexity allows us to 
make even better use of the oppor-
tunities offered by new technologies, 
models and methods for data analysis. 
Through data-driven operation and 
continuous monitoring we adequate-
ly anticipate changes in quality and 
quantity.
• Realising these principles asks for 
another way of operating and of devel-
oping ourselves as an organisation. We 
must be able to switch between differ-
ent levels of scale and different actors, 
to continually and optimally balance 
costs, performance and risks.

Experimental setup with Intelligent Pipeline Inspection Gauge (IPIG). IPIC is a foam slug, 
normally used for pipe cleaning (pipe pigging), that is equipped with lighting and measuring 
equipment. The slug is sent through the pipe to inspect its condition.
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Basis  |

24/7 reliable 
drinking water

Our core business and the basic principles that 
guide our functioning as a water company.

Definitions of area names

Distribution areas
The distribution area is the area 
in which we are legally entitled 
and obliged to provide drinking 
water. This is the assembly of 
all clusters.

Clusters
A cluster is an assembly of 
balance areas (areas that are 
fed directly by at least one 
production site) that are linked 
together to allow for a dynamic 
distribution of water. This is 
the level at which infrastructure 
planning takes place.

We are Vitens, a water company with over 5.6 million business and private cus-
tomers in our supply area. We want to provide these customers with high-quality 
drinking water for 24 hours per day, 7 days per week. Not only at present, but in 
25 years and 100 years as well.

For that we have at our disposal an extended water supply infrastructure, includ-
ing 117 abstraction areas (areas from which we abstract groundwater) and 96 
production sites (locations where we purify the water to drinking water standards). 
However, our drinking water infrastructure comprises more than just pipes and 
production sites. It comprises the sources, the protection areas and the entire 
system that is required to get the water from the sources to our customers.

Our distribution area and clusters

Our infrastructure in numbers*
96 production sites 
117 abstraction areas
49,000 km of water mains
330 million cubic metres of 
drinking water per year
5.6 million customers
8 clusters**
110 public shareholders
1,402 Vitens staff

        Clustergrenzen

1    Friesland
2    Overijssel-Noord
3    Overijssel-Zuid
4    Gelderland Achterhoek
5    Gelderland Rivierenland
6    Gelderland Veluwe
7    Utrecht
8    Flevoland

1

2

6

4
7

5

3

8

  *Figures from the 2015 annual report
**In this vision Utrecht A, B, C and D are 
considered a single cluster

1  Friesland
2  Overijssel-North
3  Overijssel-South
4  Gelderland Achterhoek
5  Gelderland Rivierenland
6  Gelderland Veluwe
7  Utrecht
8  Flevoland

Cluster boundaries
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We provide a basic need. For that reason, reliability of the drinking water we pro-
vide is always our priority; it is part of our statutory core task. We therefore ensure 
the quality and quantity in the entire drinking water process in the short and the 
long term. We also contribute to the protection of sources against pollution. All 
our activities must be related to our core task: providing reliable drinking water at 
any hour of the day, at acceptable cost.

A public enterprise
As a water company, we have a public responsibility. 
This is partly laid down by law. We are obliged to  
use rates that are cost-effective, transparent and non- 
discriminatory. We also consider activities related to the 
protection of sources, clear communication on choices, 
taking the customers’ wishes into account, and sharing 
our knowledge, as part of our public responsibility.

And it goes beyond that. Public responsibility is part of 
our character as a public enterprise that has provinces 
and municipalities as its shareholders. We don’t want to 
pass the cost we incur today onto future generations. We 
therefore carefully weigh our decisions, and intensively 
collaborate with the various stakeholders, to sustainably 
embed our infrastructure in the environment. 

Identity
We are more than just a public enterprise. ‘Fresh 
craftsmanship’, ‘ground-breaking’ and ‘relevant for the 
client’ are the three core qualities that have a central 
place in our DNA. This means that we have an eye for 
innovation and constructive cooperation. That we are 
ambitious and innovative, and continually strive to 
improve ourselves. And that we never lose sight of the 
wishes of the individual client, whether commercial of 
private. Together we feel the responsibility to comply 
with this.

All our activities must be 
related to our core task

We don’t want to pass 
the cost we incur today 
onto future generations

Some excerpts from the Water Supply Act  
and the Water Framework Directive

Water Supply Act
The owner of a water company must ensure the quality 
and sustainability of the production and distribution 
process, and of the supplied drinking water. The owner 
of a water company must contribute to the protection 
against pollution of the water supply sources in his 
distribution area. The owner of a water company must 
apply rates that are cost-effective, transparent and 
non-discriminatory.

Water Framework Directive
In compliance with the European Water Framework  
Directive, governing bodies are responsible for safe-
guarding the supply of drinking water for future gener-
ations. They indicate where water destined for public 
water supply may be abstracted. The basic issue is 
that it must always be possible to produce water that 
meets the criteria of the Water Framework Directive 
with the existing treatment plants. EU member states 
must also try and prevent any decline in quality, and 
reduce the required level of treatment in case this 
is too high. On the basis of the Environmental Man-
agement Act the provinces must assign groundwater 
protection areas, for which they set rules regarding the 
abstraction of drinking water. For instance, regarding 
which activities are, or are not, allowed in the area.
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Our infrastructure must be able to continually adapt itself to changes in society. 
Social, economic and physical trends determine how we develop, maintain and 
manage our infrastructure. In this chapter, we look ahead until the year 2040 for 
trends and developments that touch upon our drinking water infrastructure.

 

 Drinking water trends

Uncertain development of water demand
It is uncertain how the drinking water demand will develop in the next 25 years. 
This demand depends on many different factors, such as economy, demography, 
water-related behaviour, and technology. In addition, the development of the de-
mand differs per region: through urbanisation it is increasing in the cities, while de-
creasing in rural areas. This makes predicting the long-term water demand difficult. 

If the total drinking water demand develops proportionally to the last decades, 
a slight increase of three per cent may be expected until the year 2040. This is 
caused by population growth and a rise in the number of large commercial users. 
The prognoses are also based on social and socio-economic developments, result-
ing in a maximum and a minimum scenario. The maximum scenario corresponds 
with the Global Economy scenario (GE scenario) that is based on the ‘Welvaart 
en Leefomgeving’ (Prosperity and the Living Environment)* study. At the national 
level the GE scenario envisages a potential maximum growth of the drinking water 
demand by 30 per cent compared to the current level, over 25 years. On the 
other hand, shrinkage, both economically as well as in the number of inhabitants, 
may result in a reduction in water demand by around 20 per cent.
On the basis of our Drinking Water Prognosis we expect an increase in water  
demand in the clusters Veluwe, Utrecht, Overijssel-North and Flevoland. In  
Friesland and Achterhoek a reduction is demand expected, while demand will 
remain approximately the same in Overijssel-South and Rivierengebied.
 

Future  |

Cycles are quicker,  
the uncertainty larger

See Figure on p. 10

 Water supply trends

- Uncertain development of 
water demand

- Decline in consumption 
per person

 Physical and  
spatial trends

- Increasing spatial  
pressure

- Decline in groundwater 
quality

- Nature as part of society

- Climate change

Social 
trends

- Digitisation and  
availability of new  
technologies

- Deregulation, decentra-
lisation and the self- 
sustaining citizen

- Sustainability, circular 
economy

- More attention to health

Trends and developments until 2040

* The study ‘The Netherlands in 2030-2050: 
Two Reference Scenarios –Prosperity and the 
Living Environment Exploration for the Future’, 
WLO in short, has been carried out by PBL 
(Planning Bureau for the Living Environment) 
and CPB (Central Planning Bureau). In the 
Netherlands, it is used as the basis for many 
policy decisions in the area of the physical 
living environment.

Trends, developments, and expectations of 
our clients and stakeholders.
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Reduction in consumption per inhabitant
Compared to other developed countries the water 
consumption in the Netherlands is very low. From 
the year 1969 onward, the domestic consumption 
has declined from 190 to around 120 litres per 
person and per day dag. The main cause for this is 
that domestic appliances have become increasing-
ly more water-saving. Also campaigns and conser-
vation have resulted in a greater awareness related 
to water consumption. The larger water-footprint is 
currently not in domestic water consumption, but 
in water consumption for manufacturing products 
such as food, clothing, etc.

 Physical and spatial trends

Increasing spatial pressure
In and around cities the available space is be-
coming more restricted. This results in compe-
tition between various parties for the use of that 
space. In addition, the subsoil provides opportu-
nities for e.g. geothermal energy and heat-cold 
storage, which is desirable within the context of 
energy transition. Our drinking water infrastruc-
ture puts a large claim on space. This touches 
upon several policy areas. Different functions 
can enhance each other, for instance when water 
abstraction areas also obtain a recreational 
function. However, it may also result in tensions 
or conflicts between different interests, as may be 
the case with a social challenge such as energy 
transition. In protection areas, economic activi-
ties are allowed only under certain conditions, to 
prevent them from endangering the reliability of 
our drinking water. It becomes more difficult to 

embed the infrastructure within the environment in a balanced manner. In other 
words, the spatial pressure is increasing.

Decline in groundwater quality
Generally speaking, the groundwater quality in the Netherlands has declined in 
the past century, mainly as a result of human activity. Improved measuring tech-
niques enable us to find more different toxic substances and organic micro-pol-
lutants more often. As a result, we are forced to build expensive and advanced 
treatment plants, so as not to influence the quality of our drinking water adverse-
ly. Also in the future, we will have to deal partly with contaminated sources*, as 
the groundwater for the next 25 years is already on its way. Furthermore, we see a 
growing impact of surface water on the groundwater quality.
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See Figure on p. 14

See Figure on p. 11 and box on p. 12

* A number of covenants has already been 
entered into with provinces, to enhance the 
source quality, and systematic assessments 

are being carried out. 
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Benodigde zuivering ruw water

         Zeer eenvoudig

         Eenvoudig

         Gemiddeld

         Intensief

         Zeer intensief

         Overige waterwingebieden
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The Groundwater Quality map shows the quality of the groundwater on the basis of the required treatment. 
For this the following parameters have been used:
- Hardness and hardness trend 
- Chloride and chloride trend
- Trends in other treatment-sensitive elements, such as iron, manganese, ammonia, and methane
- Number of detected groups of organic micro-pollutants, and high concentrations of these
- Agriculture-related elements (heavy metals, nitrate, sulphate) in combination with hardness of the water

Groundwater Quality

Very simple

Simple

Average

Intensive

Very intensive

Other water abstraction areas

Required raw water treatment
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Mixing of surface water and groundwater
The Dutch waters are largely interconnected, as a result of which 
pollutants spread rapidly. On the one hand, mixing of groundwater and 
surface water may help in preventing water stress, on the other hand 
it introduces uncertainties in terms of water quality. The quality of the 
abstracted water is more difficult to predict, which also makes the 
required treatment less certain.

!

!

!(!(

!(

!

!
!

!

!

!

!(!

!(

!

!

!

!

!

!

!(

!(

!

!(

!(
!

!(

!(

!

!(

!(

!(

!

!(
!

!

!

!(

!!

!

!

!(

!(

!
!

!
!

!!(

!

!

!(

!(

!

!

!
!

!

!(

!(

! !

!

!!

!

!

!(

!

!

!

!(

!

!

!(
!

!

!

!

!

!

!(

!(
!(

!
!

!

!(

!(

!
!(

!

!(

!( !

!

!

!
!

!

!

!(

!

!

!

!

!

!

!

!(

!

!(

!

!(!(

!

!

!

!(

!(

!(

!(

!(

!

!

!

!

!(

!

!

!

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(!(

!(

!(

!(
!(

!(

!(

!(

 

!(          Wateraanvoerplan

Aandeel oppervlaktewater
infiltratie:

          N.v.t.

          Gering: 1

          Gering: 2

          Matig: 3

          Sterk: 4

          Sterkst: oeverinfiltraat
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Chemische puntverontreiniging:
          Geen potentieel risico

          Potentieel risico

          VOCL in winputten
          > drempelwaarde

          VOCL in winputten
          < grenswaarde

          Overige waterwingebieden

Maatregel:
          Van kracht

          Van kracht geweest

Urban soil pollutionMixing of surface water and groundwater

See Figure on p. 14

Urban soil pollution
In and around urban areas soil pollution 
occurs. In many cases this is originating from 
known soil pollution cases, and is caused by 
the presence of substances such as solvents 
and degreasers, which were often used by 
small-scale companies such as dry cleaners 
and garages. These contaminants continue 
to make themselves felt, as the groundwater 
has a long travel time. The exact travel time 
differs per type of abstraction and may go up 
to more than 100 years.

Causes of decline in groundwater quality

12 — Long-term vision on our infrastructure 2016-2040
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Small: 1
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High: 4

Highest: bank filtration
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No potential risk

Potential risk

VOCL in abstraction wells 
above threshold level

VOCL in abstraction wells 
below threshold level

Other water abstraction areas

Surface water infil-
tration component:

Measure:

Chemical point source pollution:

Water supply plan



Agriculture
In 60 per cent of our groundwater protection area, agriculture is the 
main economic function. The manure and pesticides that are used by 
farmers have a negative influence on the quality of the groundwater, 
which forced (and forces) us to install expensive treatment plants.  
Manure contains nitrate, a compound that is harmful to health and 
results in increased sulphate and heavy metals concentrations in  
the soil. In ten of our groundwater abstraction areas the standard for 
nitrate is exceeded. Conversion of nitrate from groundwater results  
in an increased hardness of the water. In 29 groundwater abstraction  
areas, the standard for hardness is exceeded, partly as a result of 
excess fertilisation*. Both types of standards being exceeded occur  
especially in the rivers area of Utrecht, in the Achterhoek and in 
Twente. 

Because of regulation since the eighties fertilisation has declined, but 
we still are experiencing trouble. Because of agriculture we have had 
to close or relocate water wells, abstract our groundwater from greater 
depth and extend water treatment plants. It is uncertain how develop-
ments in the future will be in this regard. Relinquishing milk quota has 
resulted in a rise in the production of manure. In addition, a stricter 
regulation at the European level has not yet resulted in a decrease in 
nitrate load.

*Increased hardness may also be the result of other causes than the  
  use of manure. 

(Veterinary) medicines and plant protection products
Remnants of (veterinary) medicines and plant protection products pose 
a risk for the quality of groundwater and for human health. The use of 
pesticides has strongly declined, but compounds are still being allowed 
that put too high a burden on the groundwater quality. In half of Vitens’ 
abstraction areas pesticides are encountered, notably metabolites, 
the signalling level of which is exceeded in 17 abstraction areas. Also, 
residues of veterinary medicines are encountered. Little information is 
available on their use, as in many cases trade secrets are involved.
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Soorten antropogene stoffen:
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Vermestingparameters:
          ––> grenswaarde

          ––> drempelwaarde

           Nikkel

           Nitraat

           Sulfaat

Hardheid (in mmol/L)
           0,3 - 1,0

           1,0 - 1,4

           1,4 - 2,0 (streefwaarde)

           2,0 - 3,0

           3,0 - 3,7

           Overige waterwingebieden

Excess fertilisation and hardness Anthropogenic substances in groundwater
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Limit

Threshold value

Nickel

Nitrate

Sulphate

Pesticides

Medicine residues

Other industrial substances

Volatile substances

Measured concentration 
exceeds Vitens limits

Investigated abstraction areas

(target value)

Other water abstraction areas

Fertilisation parameters:
Types of anthropogenic substances:

Hardness (in mmol/L):
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Nature as a part of society
Social awareness of the importance of diversity and nature is growing. This is  
not restricted to protected nature reserves; nature and biodiversity are increas-
ingly becoming a part of society as they are combined with other functions. In 
addition, smaller nature areas are interconnected through an ecological structure, 
so that the populations of individual species are not becoming too small. As a 
water company, we are expected to take into account the effects that our drinking 
water infrastructure has on nature and ecology, and vice versa. Our stakeholders 
consider this important as well.

Climate change
Higher precipitation, higher temperatures and higher evaporation: such are the 
predictions for the future. In the most extreme scenario the number of tropical 

days (temperature >25° C) will grow by 70 per cent, and the 
drought (precipitation shortage during the growing season)  
by 30 per cent.

Under the influence of climate change the quality of both 
groundwater and surface water will change. High temperatures 
and drought may result in a different chemical composition 
and higher (peak) concentrations of hardness-raising and 
polluting substances. In addition, the groundwater and surface 
water dynamics will change, as the water levels fluctuate 
between (extreme) high and (extreme) low more often. We 
may be confronted with flooding after heavy rain, notably in 
urban areas. The water demand may also be influenced as, for 
instance, peak demands per hour and per day will rise under 
the influence of extreme heat and drought.

 Social trends

Digitisation and availability of new technologies
Technology is developing lightning fast. Sensors, real-time communication 
through online clouds, big data, 3D-printing, robotisation and artificial intel-
ligence provide many opportunities to render our infrastructure smarter, more 
efficient end more transparent. We have at our disposal more data and models  
on the basis of which we can invest, manage and maintain. Treatment techniques 
improve continually. In addition, we are able to accurately monitor the entire 

A quarter of the groundwater that we extract 
at Hengelo has been on its way in the subsoil 

for 10 years. In Spannenburg this is 100 
years. The travel time of the groundwater may 

even be up to 100,000 years!

What do our stakeholders consider important? 

Cooperation with our stakeholders is increasingly impor-
tant. Also in the preparation of this vision document we 
collaborated with them. We talked to provinces, water 
boards, municipalities, ministries and social organisa-
tions, and had a study carried out on what they consider 
important regarding our infrastructure. The most important 
message: keep looking outward. Stakeholders ask us to 
have an eye for nature and environment, also when this 
has consequences for the water rate. And that we remain 
involved in spatial and economic developments, for in-
stance by participating in processes at the regional level.  

Groundwater travel time

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

0 1 10 100 1.000 10.000 100.000

Travel time in the subsoil (years)

Hengelo ’t Klooster

Average

Spannenburg

See Table on p. 15
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drinking water process. We can detect (new) elements more accurately and at 
lower concentrations. These developments bring new questions, for instance 
regarding privacy, skill requirements, and systems security. 

Deregulation, decentralisation and the self-sustaining citizen
Citizens increasingly take responsibility for their own living environment. We see 
the emergence of initiatives whereby citizens organise their own care, energy, 
maintenance of the public space and – to a lesser extent – water supply. This 
complex network society increasingly requires transparency regarding the choices 
we make, and publicly responsible behaviour of ourselves as a water company. 
Parallel to that, decision making takes more and more place at the regional and 
local levels. New relations grow between government bodies, the social midfield 
and the private sector, requiring local collaboration. Deregulation, for instance 
through the consolidation of laws, strengthens the need for local cooperation.

Increased sustainability  
and circular economy
Certain raw materials are not inexhaust-
ible. As a society we must, and want to, 
deal with them in an economical way. 
People and companies switch to alterna-
tive energy sources such as wind and solar 
energy. Sustainable means of transport 
such as electric cars and hydrogen oxide 
buses reduce the emission of CO2.  
Houses are constructed or rendered  
energy-neutral. And the economy is ren-
dered more and more circular: products 
are no longer written off after use, but 
recycled. These developments touch upon 
the water supply sector as well.

Home treatment plants render it possible 
to meet the own drinking water demand 
at a small-scale level. In addition to this 
an increasing number of so-called off-grid 
houses use untreated ‘grey’ water, for 
instance for flushing the toilet. There is  
a considerable group of clients that 
attaches a high priority to sustainability 
and the environment, and prefers that we 
abstract water in as circular and sustaina-
ble a manner as possible. 

Scenarios

Moderate – high Moderate – low Hot – high Hot – low

Temperature 
Average

+ 1,4 + 1 + 2,3 + 2

Precipitation
Average quantity

+ 2,5 + 4 + 5 + 5,5

No. of summer days 
Max. temperature 25 degrees or 
higher

+ 35 + 22 + 70 + 40

Evaporation
Potential evaporation (Makkink)

+ 7 + 4 + 11 + 4

Drought
Average highest precipitation 
shortage during growing season

+ 20 + 4,5 + 30 + 0,7

Climate scenarios KNMI until 2050 (in per cent)

Spannenburg water abstraction area
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More attention to health
The attention to health in society is growing. This is partly 
because we (can) measure more parameters increasingly 
better, through the use of newer technologies. We dis-
pose of more knowledge related to health risks, also with 
regard to the effect of specific substances on our health. 
For a large part of our clients, health and safety go above 
all. They would prefer what we call flawless water: water 
without environmentally foreign matter. We consider it a 
distinct possibility that drinking water of a higher quality 
will be demanded in the longer term (possibly triggered by 
stricter legal requirements). 

What do our customers want? 

KWR Watercycle Research Institute have carried out a 
qualitative and quantitative survey on how users experience 
drinking water. Two resulting client perspectives have a  
major impact on the required drinking water infrastructure.  

A large group of customers mostly identify themselves with 
the ‘we perspective’. Idealistic and with a high degree of 
trust in humanity and in (green) technology; that charac-
terises this type of client. Sustainable action and jointly 
working towards a durable system, for instance by recycling 
wastewater and conserving energy, come first. 

Another group of customers recognise themselves mostly  
in the ‘me perspective’. For them the drinking water quality 
must be as high as possible, as their own health is the most 
important thing there is. This group of clients worry about 
the question whether that quality can be ensured in the 
future.
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We do not know exactly how the economy will develop and how 
rapidly the population will grow or shrink. We also do not know 
to what extent developments such as the pursuit of sustain-
ability, the circular economy and technological advancement 
will persevere. That uncertainty, and the fact that develop-
ments take place more rapidly than before, entail risks for an 
infrastructure that generally has a long life span. Underground 
pipes sometimes last for more than a century. That is a  
good thing, as the implementation of our infrastructure often 
involves high costs. Nowadays, however, our infrastructure 
must be able to react more quickly.

Not everything is uncertain. In the long term as well, we will 
still have to provide a basic quantity of drinking water. We 
believe that abstracting and treating drinking water at home 
entails too few financial advantages, and too many health 
risks, to result in large-scale application by our customers. 
At all times we must have at our disposal the required basic 
volume of water. We need a basic infrastructure on which we 
can always rely. 

We choose for resilience. Being resilient means being able to deal with risks in 
balance with the environment. For that we require a robust infrastructure that can 
deal with changes without requiring adaptations. And on which we can rely at all 
times. At the same time, we also need an infrastructure that is flexible enough to 
react in time, in case of (unexpected) changes. The combination of robustness 
and flexibility creates resilience.

 Working integrally, in balance with the environment

We work in an integrated manner by taking into account other interests in the areas 
where we abstract groundwater. To that effect we invest in lasting relationships 
with (local) partners in the area, are open to combining functions and are looking 

Strategy and corresponding general 
strategic starting-points.

The combination of  
robustness and flexibility  
creates resilience

Characteristics of robustness  
and flexibility

A robust infrastructure has a long life span and  
is hardly or not subject to change. Robustness  
relates to a permanent, certain, stationary  
situation that is such that the impact of changes 
is as small as possible. Characteristics of robust-
ness are redundancy, tailor-made solutions, and  
sustainable combinations of functions.

A flexible infrastructure ensures that uncertain 
changes can be dealt with, as it allows quick and 
easy switching to other solutions. Characteristics  
of flexibility are uniformity, standardisation, 
reduced complexity, adaptiveness, and a relatively 
short life span. 

Solutions that render our infrastructure more 
flexible may also enhance its robustness – and 
vice versa. Combining both makes us resilient. 
In this, output is always the guiding aspect. We 
continually assess whether our drinking water 
infrastructure at any level of scale is sufficiently 
flexible and robust. 

Strategy  |

Resiliently ahead

Instruments for resilience

• Working integrally, in balance with the environment
• Quick and adaptive development, management and maintenance 
• Making use of new technology
• Focussing on the customer
• Reducing complexity
• Developing the organisation

Long-term vision on our infrastructure 2016-2040 — 17
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proactively for collaboration within the sphere of influence of our drinking water 
supply. We see possibilities for rendering our abstractions more robust by creating 
synergy between social challenges and our activities. From an early stage on, we 
participate in area-related processes, develop area-related knowledge and (finan-
cially) contribute to projects that help render our infrastructure more resilient. 

We aim at being in balance with the environment as much as possible. We enter 
into a dialogue with partners to minimise the effects of water abstraction on the 
water system. As much as possible, water abstraction is tuned to the local hydrol-
ogy. Where this is possible and effective, we use infiltration of locally available 
clean water. We consciously deal with scarce raw materials, and increase sustain-
ability* by, for instance:
Energy
- using green energy only;
- limiting energy consumption wherever possible;
- investing in local energy generation.
Use of raw materials
- preventing, reducing and reusing waste and residual materials;
- responsibly disposing of wastewater;
- actively looking for alternative destinations of our own waste products such  

as humic acid, lime and iron;
- giving tailor-made advice on water saving to large users/bulk consumers.

*based on ISO 14000

Water park, Zeist
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We aim at being  
in balance with the  
environment

See p. 20

 Quick and adaptive development, management and maintenance

We make an effort at developing 
new abstraction sites more quickly. 
We investigate where, together with 
other stakeholders, we can refresh 
administrative processes, so that 
new abstraction and production sites 
can be developed and expanded 
more quickly. We make maximum 
use of the opportunities provided 
by the Omgevingswet (Act on the 
Environment), with the intention 
that new and existing abstractions 
offer sufficient flexibility to deal 
with changing circumstances. We 
investigate where we may take over 
abstraction permits from industrial 
users, or may extend abstraction 
permits – in consultation with the 
provinces – to fit the demands of the 
industrial customer.

Drinking water infrastructure lends 
itself well to an adaptive approach, 
in view of the relative slow changes 
in quantity and required quality. 
In many cases investments may be 
postponed until the moment they 
are really needed, without running 
the risk of being overtaken by reality. 
We therefore take future scenarios 
as the basis for determining options, 
and prepare for these. Only when trend analyses show that they 
are necessary, do we proceed to actual implementation. For 
new construction, we take measures that allow us to expand or 
reduce the capacity when needed. It is also for this reason that 
we prefer building with uniform and modular elements, taking 
into account local circumstances. 

We manage and maintain our assets centrally when possible, 
and in a decentralised manner when necessary. We use technol-
ogy and data to do so quickly and adaptively. We decide on the 
maintenance strategy on the basis of strategic asset manage-
ment.

 Making use of new technology

In order to respond to changes in quality and quantity, and to realise a reliable 
distribution of water, we must have sufficient understanding of the condition and 
functioning of our drinking water infrastructure. As much as possible we therefore 
measure processes from the source to the client, so that we know when to take 
action. In this respect, we consider the development and implementation of new 
technologies, models and data analysis methods indispensable. We use sensors 
and predictive models, with which we can continuously monitor and proactively 
control the (desired) quality and quantity. Reducing complexity, one of the other 
instruments for resilience, is needed for effectively applying data-driven opera-
tion.

Learning from other infrastructures
Not only we, but other infrastructure managers as well, are facing the challenge 
of providing our networks with sufficient flexibility to react to changes in society 
in time. Vitens, therefore, cooperates with other infrastructure managers in this 
respect. Within the NGInfra knowledge institute, infrastructure managers share 
and develop the knowledge and skills that are required for future-proofing the 
infrastructure.
www.nginfra.nl

Automated container transport in the port of Rotterdam
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We move from controlling 
the technology to a self-
regulating technology

 Focus on the customer

Satisfied customers and stake-
holders come first in everything 
we do as a water company. 
We therefore focus on them in 
service and communication, 
and aim for a flawless process: 
in one go, and in time. We 
take into account various client 
desires and demands related to 
investments in infrastructure. 
We arrange for flexibility, for 
instance by arranging additional 
sources for commercial users, in 
consultation with the provinces,  
so that we can provide new 
(commercial) users with drinking 
water in time, and always be 
able to anticipate changing 
social requirements. 

 Reducing complexity

We have to do with a large 
diversity of assets and in 
some places with a large local 
dependency. That results in 
an increased complexity of our 
infrastructure. For a larger resil-
ience, it is necessary to reduce 
that complexity. 

We do not use the same pipes, 
codes, pumps and treatment 
systems everywhere. Partly 
this is because the water 
companies with which we have 
merged each used their own 
system. In addition, the layout 
of the infrastructure differs 
by locality. As a result of this, 
water is stored at different 
locations (with different pres-
sure zones) and re-pumped. 
The higher the number of 
pumping stages, the more 
complex the infrastructure 
will be. We therefore aim for 
uniformity and standardi-
sation. We also investigate 
whether by laying large(r) ring 
mains (transport infrastructure 

in the shape of a ring) the required number of reservoirs and pumps can be 
reduced and the flexibility in the transport infrastructure increased. Also 
clustering of several abstraction sites at a single production site is being 
used to increase the flexibility. For the cluster Gelderland-Achterhoek this is 
illustrated on page 21.

Water supply in a resilient infrastructure

At the system level
- Based on our entire distribution area (at the system level) there must be a suf-

ficient number of independent sources, the availability and quality of which is 
ensured for the long term.

- To render the entire system flexible and manageable, we work with self-sufficient 
clusters, each consisting of a minimum of two abstraction and production sites. 

- We periodically check (in the long-term vision on infrastructure) whether additional 
system- or cluster-transcending infrastructure is desirable, or that adjustment of 
cluster boundaries is required. To enhance flexibility, at the system level uniformity 
and standardisation are pursued regarding materials, methodology and usability.

At the cluster level
- As much as possible we control the water supply (production and distribution of 

water) per cluster. That implies that we strive for a situation in which each cluster 
has sufficient sources to meets its own water demand. Where this is not possible, 
we look for cluster-transcending solutions.

- Clusters are self-sufficient under disruptive conditions*. To that effect back-up 
facilities are available**. Options for arranging water supply outside the cluster 
are checked against the above-mentioned basic assumptions at the system level. 

- A cluster consists of several balance areas. To deal with a temporary break-down, 
under normal conditions back-up facilities are available within a balance area***. 
Because of this, balance areas are flexible building blocks within a cluster.

- In separate evaluation studies we determine how the supply of water takes place, 
and the manner in which each production site is used. In water distribution plans 
we make this operational.

- We reduce the complexity at the cluster level to enhance our flexibility.

At the plant level
The required use of each individual production site and the use of the transport 
infrastructure are translated from the level of balance areas into requirements for 
the individual plants.

    *The Wadden isles wish to become entirely self-sufficient. We support pilots in this respect, 
to thus render the infrastructure more resilient, but link this to the moment that the 
so-called Wadleiding transmission main must be replaced. 

  ** For this we have at our disposal emergency generators, (non-)operational reserves  
and measures for increasing the reliability of supply, such as ring mains and clustered 
abstraction areas feeding a single production site.

*** For instance, through the subdivision of treatment plants into units that can be individu-
ally isolated by valves, and redundant plant units, to allow maintenance to be carried out 
on individual units.
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Reducing complexity in practice.
A large proportion of these locations has a relatively small size. Clustering results 
in reducing the complexity, end thus in a higher resilience and lower cost. 

 Developing the organisation

A resilient infrastructure requires a different way of working and a development 
of ourselves as an organisation. Where traditionally we have worked in a robust 
and risk-avoiding manner, in the new organisation we will have to also be able to 
smartly combine robustness and flexibility. We must improve switching between 
different scale levels and stakeholders to continually balance costs, performance 
and risks. To that effect we must push the boundaries and collaborate more inten-
sively and effectively, both internally and externally. We must also be even more 
transparent about the choices we make, and the reasons why we make them. All 
activities will be related to the strategic targets that must be met. We will main-

New knowledge;  
new colleagues

Through technological innovation 
we are evolving from a craft-driven 
to a more data-driven organisa-
tion. This means that new and 
different knowledge is required 
within our organisation. A more 
flexible labour market provides 
chances for this, but challenges 
as well. In parallel to this effect 
we are confronted with the outflow 
of knowledge as the result of the 
retirement of colleagues. We safe-
guard the continuity of knowledge 
by already now investing in new 
personnel and in the transfer of 
co-workers to other posts.

See Figure on p. 22
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tain the implementation through the Plan-Do-Check-Act cycle. In addition, we 
will change from a craft-driven to a data-driven organisation, which requires new 
knowledge and skills.

Strategic asset management
For maintenance and investments related to our drinking water infrastructure 
we make a balance between performance, costs and risks; in other words, by 
applying strategic asset management. Not just at the moment the decision is 
being made, but during the entire life span of the infrastructure.

Regarding performance, the issue is to secure our core task. We primarily go for 
reliable drinking water at any moment of the day. We always comply with Euro-
pean and national legislation and regulations, and do not accept risks that would 
jeopardise this minimum performance level. We focus on the client, regarding 
both the quality and quantity of drinking water, operate in a publicly responsi-
ble manner, and dispose of sufficient resilience. In case we take decisions that 
enhance our resilience, we may accept manageable risks. We consider this as 
performance over and above the set minimum. We then balance the risks, costs 
and performance in relation to each other.

When we estimate the costs of a solution, we always take into account the total 
cost over the entire life span of the infrastructure, so from planning through  
demolition. We also take into account the new construction value and social 
opportunities (TOTEX).

We judge the risks for our drinking water infrastructure against performance and 
costs. Risks that endanger our reliability get the highest priority. A risk table 
shows the risks against which we shall and will protect our infrastructure. 

Strategic asset management

Performance
The required performance level

Costs
Costs we must pay

Risks
Risks we accept

We evolve from  
a craft-driven to  
a data-driven  
organisation
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Clean groundwater as the primary source
As a drinking water company, we depend on a sufficient number of clean  
and reliable sources for carrying out our core task. In that we take no risks.  
We therefore go for well-protected, clean groundwater as our primary source. 
These are our primary reasons:
- Clean groundwater has a constant temperature and quality. It is microbiologi-

cally stable.
- There is little risk of unexpected problems in quantity.
- The spread of sources over the distribution area is large, which reduces  

the risk of disruption and requires little transportation.
- Because of the above it is the least-cost source material.

When clean and well-protected groundwater is not an option, we are forced to 
accept a lower level of protection or a source that is less clean. We never select 
sources with unknown or unmanageable quality risks. In case of direct surface 
water abstraction, we always use impounding reservoirs or bank filtration to 
reduce the risks. Administrative boundaries, for example those relating to  
enterprises or government bodies, may never be a constraint for the selection 
of a new abstraction area. The table below indicates preferences based on 
quality aspects.

Translation  |

Resilient from 
source to client

Translating the strategy in the drinking 
water process, from source to client. 

Groundwater is available in sand layers with a 
high permeability. Clay layers on top of these 
provide sufficient protection.

Availability of groundwater Natural protection of groundwater

See p. 24

Verticale weerstand (c)

           Hoog (Kd >1500)

           Gemiddeld (750 < c < 1500)

           Laag (c < 750)

           Stad / bebouwde kom

Doorlaatvermogen (Kd)

           Hoog (Kd >1000)

           Gemiddeld (500 < Kd < 1000)

           Laag (Kd < 500)

           Stad / bebouwde kom
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Transmissivity (Kd) Vertical resistivity (c)
High (Kd  > 1000)

Average (500  < Kd < 1000)

Low (Kd < 500)

Urban/Built-up area

High (c > 1500)

Average (750 < c < 1500)

Low (c < 750)

Urban/Built-up area
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Maintaining and improving source quality
We have the duty to care for our sources. For that reason:
- we want to have full grip on the management of our water abstraction areas;
- we purchase strategically located land, so that we can act in a flexible manner 

in case new sources are required to meet a rise in demand;
- we call for more legal powers for the proper execution of our core task, such  

as the right of advice, declaration of no objection, and supervisory powers.

In addition, we consider it necessary as well as urgent to meet the targets  
prescribed in the Water Framework Directive. Our most important focus points 
for improving source quality and reducing the treatment level are:
- Ensuring a fitting protection of the source. Because of the long travel time 

of groundwater, pollutions make themselves felt even after years. For that 
reason, we must prevent pollutions from occurring.

- Reducing the negative influence caused by agriculture, notably regarding 
pesticides, veterinary medicine and manure. We do this by striving after 
appropriate regulation and cooperation (e.g. in pilots and covenants).

- Improving the quality of surface water. We do that by identifying and  
addressing pollutants, and applying an effective chain approach. We  
also counteract the influence of surface water in groundwater through  
hydrological measures.

- Focusing on partnerships with stakeholders in the water chain that result 
in a substantial improvement of the water quality and a cleaner source. We 
see those possibilities especially at the start of the drinking water chain, for 
instance by removing medicine residuals at the wastewater treatment plant, 
or removing leakages from the sewer system.

- Carrying out systematic evaluations of all sources, to determine which invest-
ments are required to enable a reduction of the treatment effort. This is laid 
down in area dossiers, which fall under the responsibility of the provinces.

Cooperating on a suitable spatial claim
The major social bottleneck for water supply is not the consumption of water, 
but the use of space. Our abstractions and reserves make heavy demands on 
space. We consider it important that these demands are balanced. Too small 
a demand jeopardises the continuity of water supply, whereas too large a de-
mand unnecessarily restricts other developments. In addition to the desired 
modernisation of source protection, and together with our stakeholders, we 
examine how the use of space can be effectively reduced.

Abstraction 
under thick 
clay layer

Abstracti-
on under 

moderately 
permeable 
clay layer

Phreatic 
abstraction

Bank filtration 
or surface water 
abstraction with 

reservoirs

Direct  
surface water 
abstraction

Clean natural environment

Agricultural/urban area without 
other pollution or influences from
surface water

Areas with clear influences from
surface water

Major chance of unknown or 
unmanageable risks

Preferred option
Second option
Only when no other options are available
Not an option

Source preference based on quality

See also p. 8

See also p. 26
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We see limited possibilities for further reducing the water 
consumption per inhabitant without introducing undesirable 
health risks, but do not avoid future market innovations 
that would result in a lower water consumption. We devote 
ourselves to restricting commercial water consumption to 
high-quality applications, direct commercial clients’ atten-
tion to the responsible use of drinking water, and follow a 
policy of discouraging fire-fighting connections. We keep 
water losses in the drinking water process as low as possi-
ble. Depending on how the water demand will be develop-
ing, we are open to effectively reducing the water demand 
jointly with our stakeholders.

Adapting to local dynamics
Existing abstractions in areas where few changes in land 
use are expected (low-dynamic areas) and under very 
thick impermeable clay layers are being used in a robust 
manner. High demands in terms of performance are made 
on these abstractions. That means that we make optimal 
use of these abstractions, but in such a way that they fit 
into the environment in a sustainable manner. We do so, 
for instance, by looking for combinations of functions, by 
realising an arrangement that fits into the local environ-
ment, and by matching water management and groundwater 
abstraction to each other. Existing abstractions and protec-
tion areas in regions with (more) rapid changes in land use 
are perhaps better suited to be used flexibly when the need 
arises. The performance demands on the arrangement of 
the abstraction sites are based on the importance of that 

The Leidsche Rijn abstraction and production units are integrated in a residential area.

  Natuur per km2

             0 - 50% natuur

             50% - 75% natuur

             75% - 100% natuur

Low-dynamic areas

See maps on p. 23
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specific abstraction for the distribution, and on the risks of external threats 
such as anthropogenic substances and the influence of surface water.

Flexible protection when possible
We want to set up the protection policy in 
such a way that we are protected against real 
risks. We are flexible where possible and strict 
where necessary, to guarantee the reliability 
of our drinking water. 4D protection areas in 
which, in addition to the three spatial dimen-
sions, also changes in time are taken into 
account, and ‘early-warning’ systems are a 
part of this. This applies to abstraction areas, 
groundwater protection areas and recharge 
areas. Flexible when possible, strict when 
necessary, means:
- When activities pose no risk, they are  
allowed. We support opportunities or measures 
that improve the quality of the source.
- Activities with manageable risks are allowed, 
provided that they are compensated by  
removing risks elsewhere around the  
abstraction site. 
- As long as other activities, such as the 
abstraction of shale gas or agricultural activ-
ities, are no threat to the implementation of 

our core task, we assume a neutral position. When developments entail 
unknown or unmanageable risks, the precaution principle applies. That 
means that we will do our best to prevent or restrict such developments, 
not just for the protection area, but for the entire infiltration area. We  
will do this by: actively influencing policy top-down, removing risks in  
a bottom-up manner, for instance by experimenting with other types of 
fertilisation together with farmers.

- Where developments are permitted that jeopardise our drinking water supply, 
we are forced to abandon the area (against financial compensation).

Reserves to be developed in time
In order to meet our supply obligation, we provide sufficient capacity and 
additional reserves in our drinking water infrastructure. These are located 
at different places in the infrastructure, and provide annual, daily or hourly 
capacity.

We maintain reserves in our abstraction licences to deal with changes for 
the next 10 years. These reserves may be used operationally as well as 
non-operationally. Operational reserves (OR) can be deployed quickly in 
cases of critical contamination, dry summers and new commercial cus-
tomers. This is directly available capacity, for which the same protection 
is applicable as for existing abstractions. With non-operational reserves 
(NOR) we can anticipate structural growth or forced closure of (a part of) 
the abstraction sites. This type of capacity is operational within 5 years. 
Their protection is therefore aimed at the prevention of risks for the longer 
term (more than 5 years). As is the case for other groundwater supply 
companies, both NOR and OR may not be lower than 10 per cent. We aim 
at arranging this per cluster.

Supplementary strategic reserves (ASVs in Dutch) must be able to 
accommodate unforeseen developments after 10 years, and national 
groundwater reserves (NGRs) are used to accommodate large-scale 
fundamental changes and disasters. As for these there is always a 

Water abstraction area, infiltration area,  
or groundwater protection area? 
The land directly around our water wells is the abstraction 
area. Inside this area the groundwater requires a maximum 
of 60 days to reach the filters of the wells. Within this area 
very strict rules apply for activities other than the produc-
tion of drinking water. The groundwater protection area is 
as a shell around the abstraction area. Also here, there are 
strict rules for other activities that might pose a danger to 
the supply of drinking water. The outer boundary of the area 
is formed by the line from where the groundwater requires a 
period of 25 years to reach the filters of the wells. The outer 
shell determines the infiltration area. This area is protected 
by a boundary from which the groundwater would require a 
period of 100 years or more to reach the filters of the wells. 
This is, however, a general classification, for which the rele-
vant Province determines the zones in its own way. 
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large degree of uncertainty, flexi-
bility is desired. That means that 
it shall be possible to develop stra-
tegic reserves in time and that no 
irreversible spatial developments 
(above and below ground) shall 
take place. The boundaries and 
protection level of NGRs must be 
such that they leave room for ASVs 
and for existing abstractions and 
operational reserves.

We are continuously in conversation 
with provinces on reserving space for 
ASVs. In this regard for us the GE- 
scenario (see Chapter ‘Future’) is 
guiding. Designating ASVs is a  
provincial competence. 

Appropriate treatment
- Natural treatment processes (aera-

tion and filtration), exchange treat-
ment (ion exchange) and removal 
treatment (activated carbon filtration, 
membrane filtration) are preferred 
over chemical treatment.

- Underground treatment is applied 
only if the process is manageable 
and quality risks are limited.

- As our clients attach a high priority 
to comfort, we do not chlorinate our 
drinking water*, provide water at a 
constant low temperature, and pre-
vent scaling as much as possible. 

- When necessary, we intensify treat-
ment. 

Monitoring the drinking water 
quality
The quality of the drinking water we 
supply depends on various factors 
that result from the abstraction, 
treatment and distribution process. 
We work with so-called barriers 
to guarantee the quality – a clean 
source as the first barrier, appropri-
ate treatment as the second, and 
preventing quality impairment during 
distribution as the third barrier. Sup-
plementary to source preference and 
appropriate treatment, we assess the 
quality or measures that improve that 
quality according to the following 
agreements:
- We monitor the quality using new 

technologies that enable us to detect 
more substances at lower concentra-
tions. In doing so we focus mainly on 
substances with (potential) toxico- * Unless in case of a calamity, when the disinfection policy enters into force.
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logical effects on humans. Using ‘early-warning’ systems and broad screening 
techniques we carefully keep track of the risks and take action when the signal-
ling value is exceeded.

- We carry out pilots so that we may eventually use data-driven monitoring and 
control. For that we use sensors that can monitor the drinking water quality 
everywhere and in real-time, and on the basis of this can predict the quality 
using models. We use this for pro-active communication with the client.

- Drinking water leaving a production site must be biologically and chemically 
stable. With that we mean that the quality is such that no multiplication of 
micro-organisms in the distribution network may occur and pipe materials 
may not be affected. That is laid down in the legally binding Drinkwaterbesluit 
(Drinking Water Decree) and in our own minimum boundary levels (which in 
several cases are somewhat stricter than the legal standard). We monitor the 
quality as well as possible, and use new technologies to improve this.

- In addition, we aim at minimising the number of particles (such as iron and 
manganese), to reduce the risk of sedimentation and thus of resuspension and 
brown water complaints, as much as possible.

- The threshold values indicate the quality that we aim for, and are guiding in 
our selection of new construction and renovation projects. 

- The supply of grey water, also called household water, by water supply compa-
nies is prohibited*. Only under strict conditions dispensation may be obtained, 
for instance for the use of rainwater and groundwater for flushing toilets 
through a collective installation. In spite of these exceptions we do not supply 
household water to clients, as we consider the risk of mixing drinking water and 
grey water too high.

Resilient piping system
Distribution and transmission systems that deliver water to our clients are a vital 
part of our infrastructure. We incorporate robustness and flexibility in our piping 
system. That is to say that we build in supply reliability, and minimise quality risks, 
but are also able to flexibly react to demands by third parties and changes in water 
demand. We do so through:
- Cooperation during mains laying 
Both the shallow and deep underground become increasingly crowded. Because 
of that, the risk of damage to water mans and cables has grown and there is less 
room for new assets. To reduce risks, we enter into a dialogue with our stake-
holders and fellow network managers at the local level. We are aware of the 
advantages of jointly laying pipes and cables and tuning the laying, replacement 
and remediation tasks to one another in terms of accessibility, inconvenience 
for the client, and costs. Where possible we provide flexibility in our planning, 
but replace only what needs to be replaced.
- Appropriate selection of materials
For each location we use the most appropriate pipe material, using data-driven 
risk profiles. Based on ease of handling, the relatively small risk of microbiologi-
cal aftergrowth, and minimal permeability, PVC is our first choice. For trans-
mission mains that have to withstand a higher tension or pressure at special 
locations, such as near a petrol station with the risk of contamination, we also 
use other materials.
- Using branched systems
Our design philosophy is based on designing distribution systems as branched 
systems where possible, to maintain a high flow velocity and prevent stagnant 
water. Thus, quality reduction caused by transport through the mains is kept to  
a minimum, allowing us to supply biologically stable drinking water.

Guaranteeing supply reliability
Our targets for supply reliability, also in case of calamities, are mentioned in 
the Drinkwaterwet (Water Supply Act)*.We are therefore continuously focussed 
on the technical performance of our production assets. For each type of mains 
– classified by functionality – we establish knowledge rules, for instance on the 

* Submitted on 13 August 2003 to Parlia-
ment by VROM (Ministry of Housing, Spatial 
Planning and the Environment) in a policy 
position paper.
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use of sensors. We make use of the opportunities of using sensors and monitor-
ing, and are aware that these will fundamentally change water distribution  
and quality control in the coming years. To monitor and improve technical  
performance, we measure so-called sub-standard supply minutes (OLM in 
Dutch). This parameter indicates interruptions in supply, to which we add  
indicators such as water quality, water pressure, client perception, and the 
impact of and communication on substandard situations.

By applying new techniques and data analysis we enhance our understand-
ing of the actual condition, life span and fail-factors of our assets. We use 
this knowledge to be able to carry out maintenance and replacement at the 
right moment, to save on cost, and to reduce and prevent inconvenience for 
our clients. The development of knowledge about the assets with the highest 
replacement value has the highest priority. When establishing these knowledge 
rules, we always take into account the total life span of the assets (Life Cycle 
Management).

Presence in mixed raw water:

Possibly, 
in time

Incidental Structural

> Threshold value

> Signalling value and < threshold value  
(toxicologically relevant)

> Signalling value and < threshold value (not 
toxicologically relevant); multiple substances

> Signalling value and < threshold value (not 
toxicologically relevant); single substance

> Threshold value and < signalling value

< Threshold value

< Threshold value (far below)

Overperformance

Desired situation

Preparatory measures needed

Immediate measures required

Understanding of pollution
Using improved measuring technologies, we detect more often and more different toxic substances and 
organic micro-pollutants in groundwater and drinking water. Also substances of which the risks for human 
health are insufficiently known. We therefore carry out research into potential pollutants that may pose a 
threat for health and for abstraction sites. Understanding medicine residuals and new activities in the sub-
soil as the result of energy transition have priority. 

Foreign substances: when do we take action?

Three quality values
Limit value
Level to which the drinking water quality must conform. Stricter than 
or equal to the standards of the legally binding Drinkwaterbesluit 
(Drinking Water Decree) 2011.
Threshold value
Water quality level that we aim for. This is somewhat stricter than 
the limit value. For new construction and renovation projects this 
value is guiding, provided that the costs involved are acceptable. 
These values have no legal status.
Signalling value
Value in between threshold value and limit value at which action is 
required.

* In case of failure of (a part of) the drinking 
water infrastructure it shall be possible to 
supply, within 24 hours, three-quarters of 
the maximum daily demand. This applies to 
connections or clusters of connections with 
a consumption equal to that of 2,000 house 
connections or more.
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Percentage per cluster

            minder dan 5%

            5% tot 10%

            10% tot 20%

            meer dan 20%

 
How in practice we interpret the strategy depends on the current situation and 
developments that we are facing. We follow how trends develop in time, and 
continually assess whether the solutions for today are still the correct ones for 
tomorrow. In the long-term vision we assess whether, as seen from the current 
situation, solutions that transcend the cluster level are required.

We observe that currently in the clusters Friesland, Overijssel (North and South) 
and Veluwe the standards for operational and non-operational reserves are not 
being met. The level is insufficient. A further growth in demand will result in 
a shortage in permitted abstraction capacity. In the same clusters we currently 
expect a rise in water demand. At the system level (and to some extent at the 
cluster level as well) we have formulated a number of possibilities for enhancing 
our resilience.

Two strategic cores
For absorbing potential growth and 
structural coverage problems, we have 
formulated potential solutions on the 
basis of four scenarios for the future. 
These have been checked for potential 
risks to determine whether they are 
sufficiently resilient. On the basis of 
this assessment we opt for the devel-
opment of two strategic cores for water 
supply that transcend the cluster level: 
Flevolint (Flevo ribbon) and IJsselval-
lei (IJssel valley). These are located 
centrally with respect to the designat-
ed growth regions and the regions with 
insufficient coverage. Because of this, 
they provide much flexibility. They can, 
moreover, be used in a robust manner. 
Other options that we are studying as 
potential supplement to the strategic 
cores are lateral moraines, deep  
abstractions and brackish water.

Application |

New abstraction options

Applying the strategy to current bottlenecks for which 
cluster-transcending solutions are required.

Percentage per cluster

            minder dan 5%

            5% tot 10%

            10% tot 20%

            meer dan 20%

Expected reserves 2020

Operational reserves Non-operational reserves

Operational reserves Non-operational reserves

Expected reserves 2040

Long-term vision on our infrastructure 2016-2040 — 31

Percentage per cluster

Percentage per cluster

under 5 per cent

5 – 10 per cent

10 – 20 per cent

over 20 per cent

under 5 per cent

5 – 10 per cent

10 – 20 per cent

over 20 per cent

BASIS FUTURE STRATEGY TRANSLATION APPLICATION IMPLEMENTATION



FLEVOLAND

NOORD-HOLLAND

GRONINGEN

DRENTHE

GELDERLAND

OVERIJSSEL

UTRECHT

NOORD-BRABANT

FRIESLAND

FLEVOLAND

NOORD-HOLLAND

GRONINGEN

DRENTHE

GELDERLAND

OVERIJSSEL

UTRECHT

NOORD-BRABANT

FRIESLAND

FLEVOLAND

NOORD-HOLLAND

GRONINGEN

DRENTHE

GELDERLAND

OVERIJSSEL

UTRECHT

NOORD-BRABANT

FRIESLAND

FLEVOLAND

NOORD-HOLLAND

GRONINGEN

DRENTHE

GELDERLAND

OVERIJSSEL

UTRECHT

NOORD-BRABANT

FRIESLAND

Clustergrens

Zelfvoorzienend

Verwachte groeigebieden

Verwachte onderdekking

Continueren huidige 
watervoorziening

IPL-locaties

Nieuwe winmogelijkheden

Stuwwallen

Strategisch Hart IJsselvallei

Strategisch Hart Flevolint

IJsselvallei
De IJssel loopt centraal door ons 
distributiegebied en bevat water aan het 
einde van het watersysteem. We zien 
mogelijkheden voor oevergrondwaterwin-
ningen langs de rivier. De bodempassage 
vergroot de kwaliteit ten opzichte van 
oppervlaktewater. Daarnaast is winning 
van diep grondwater mogelijk, waarbij 
slimme wintechnieken moeten worden 
ingezet om verzilting te voorkomen.

Hart Flevolint
In en dicht bij Flevoland kwelt water op 
van de Veluwe en de Utrechtse Heuvel-
rug. De provincie Flevoland heeft 
daarnaast diep grondwater gereserveerd 
voor drinkwater. Deze bronnen zijn goed 
beschermd en de bestaande Vitens-win-
ningen hebben uitbreidingspotentieel. 
Deze kunnen op de bestaande ringstruc-
tuur en/of op een nieuwe ringstructuur 
richting Amersfoort of Utrecht worden 
aangesloten. Daardoor zijn ze inzetbaar 
als oplossing voor groei in Utrecht én in 
Flevoland. 

Stuwwallen
Op de Sallandse en Utrechtse Heuvelrug 
en de Veluwe zijn veel mogelijkheden 
voor een duurzame wateronttrekking.  
De Veluwe kent een grote schone 
grondwatervoorraad die jaarlijks met 
bijna 500 miljoen m3 wordt aangevuld. 
De onttrekking van water uit de stuwwal-
len kan vooral langs de randen plaatsvin-
den, waardoor negatieve ecologische 
effecten afnemen en water aan het einde 
van het watersysteem wordt gebruikt. 

-
gen oppervlaktewater kunnen negatieve 
ecologische effecten verder worden 
verminderd. Dit wordt momenteel op een 
aantal plaatsen op de Veluwe gedaan,  
en de mogelijkheden om dit verder uit te 
breiden worden onderzocht.

Diepe winningen en brak water
In bijna ons hele distributiegebied hebben 
we te maken met brak water in de diepe 
ondergrond. Dit is grondwater met een 
licht verhoogde concentratie zout, maar 
zonder antropogene invloeden. We 
kampen hierdoor met winningen met een 
te hoog zoutgehalte. Door het gebruik 
van slimme wintechnieken kan het zoete 
water, dat zich dicht bij het brakke water 
bevindt, duurzaam worden gewonnen. 
Waar mogelijk en noodzakelijk maken we 
gebruik van deze wintechnieken. 
Daarnaast zien we potentie voor het 
winnen van brak water. Voor het 
restproduct brijn (ingedikt zout) dat 
vrijkomt bij het produceren van drinkwa-
ter uit brak water is echter nog geen 
betaalbare herbestemming. Daardoor is 
dit nu nog geen haalbare oplossing, maar 
we onderzoeken hoe we de afzet van 
brijn rendabel kunnen maken, zodat we 
deze wintechniek in de toekomst kunnen 
toepassen.
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Lateral moraines

The Sallandse and Utrechtse Heuvelrug (hills ranges) and the Veluwe 
offer many opportunities for a sustainable water abstraction. The Veluwe 
comprises a large clean groundwater reserve which is being replenished by 
almost 500 million cubic metres annually. The abstraction of water from 
lateral moraines can take place especially along the boundaries, so that 
negative ecological effects are reduced and water is used at the end of 
the water system. Through the infiltration of clean and locally available 
surface water, adverse ecological effects can be further reduced. This is 
currently being done at several locations on the Veluwe, and possibilities 
for further extension are being studied.

Deep abstractions and brackish water

In virtually our entire distribution area we find brackish deep groundwater. 
This is groundwater with a slightly raised salinity, but without anthropogenic 
influences. We therefore have to deal with abstractions of which the salinity 
is too high. Through the utilisation of smart abstraction techniques, the sweet 
water close to the brackish water can be abstracted in a durable manner. 
Where possible and necessary, we use these abstraction techniques. In addi-
tion, we see a potential for abstracting brackish water. For the brine (a highly 
concentrated salt solution) that is being generated in this process no afford-
able destination has yet been found, however. Therefore, this is no feasible 
option yet, but we are studying ways to render the marketing of brine profit-
able, so that we may use this abstraction technique in the future.

Heart Flevolint  
(Flevo ribbon)

In and close to Flevoland, 
seepage water from the Veluwe 
and Utrechtse Heuvelrug comes 
to the surface. In addition, 
the Province of Flevoland has 
reserved deep groundwater for 
drinking water. These sourc-
es are well-protected and the 
existing Vitens abstractions have 
a potential for expansion. They 
can be linked to the existing ring 
structure or to a new ring struc-
ture in the direction of Amers-
foort or Utrecht. For that reason, 
they can be used for growth in 
Utrecht as well as Flevoland. IJsselvallei  

(IJssel valley)

The IJssel river runs through the 
centre of our distribution area and 
contains water at the end of the 
water system. We envisage opportu-
nities for bank filtration along the 
river. The passage of water through 
the soil enhances its quality as 
compared to surface water. In 
addition, the abstraction of (deep) 
groundwater is possible, where-
by for deep abstractions smart 
technologies must be applied to 
prevent salinization.

New abstraction possibilities and strategic cores
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This long-term vision on infrastructure contains a general strat-
egy (See Chapter ‘Resiliently ahead’) and cluster-transcending 
solutions (See Chapter ‘New abstraction options’). Both result in 
activities and targets for the years to come. This chapter contains 
the agenda until the next long-term vision (or reassessment) in 
the year 2020. 

Resilience in the organisation
Resilience arises by smartly combining flexibility and robust-
ness. For this we apply the following instruments: working in an 
integrated manner, developing quickly and adaptively, utilising 
new technology, focusing on the client, reducing complexity, and 
developing the organisation. In the year 2020:
- infrastructure plans will have been prepared for all clusters, 

indicating how resilience is being interpreted and what this 
means for the required performance of the infrastructure;

- the concept of resilience will have been further elaborated into 
work processes for design and construction, asset management 
and operational processes;

- resilience and the corresponding translation into practice will 
be guiding both internal and external activities;

- the required development of the organisation will have been 
accomplished.

Knowledge agenda
We consider developing new knowledge and recording existing 
knowledge an important, perpetual task. Not only in the coming 
years, but also thereafter. Ideally, we develop knowledge in cooperation with other 
knowledge institutes, cooperation partners and stakeholders. Guiding themes in 
the knowledge agenda are reliability, resilience, client focus and public respon-
sibility; the pillars of the required performance level (See paragraph ‘Strategic 
asset management’). On the agenda are:

Guaranteeing the reliability of drinking water supply, both in quantity and in quality.
- We have a better insight into the risks, costs and required performance of all 

individual process steps, from (protection of) the source to the client.
- We have a better insight into the risks of new activities, below and above ground 

(such as shale gas), and know how to properly protect our sources against these. 
- We have increased our knowledge on new technologies and model analysis 

methods, know how to make optimal use of these technologies and methods, 
and translate this into practice.

- The results of measures and (model) analyses are being used and visible in 
required or accomplished performance of the various process steps.

Enhancing the resilience of the entire drinking water infrastructure. 
- We have a more profound knowledge of the current technical and financial  

condition of the various components of our physical infrastructure. For critical 
parts we know which (remaining) life span to expect, and are able to translate 
this into asset management strategies.

- Using new technology, we can control processes for water distribution, quality 
control, leak detection, failure reporting and water consumption. We use this 
knowledge also for working with a greater focus on the client.  

Implementation  |

Agenda and actions
The action points that will be on the agenda until 
the next long-term vision or reassessment in 2020.
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- We know how to use the drinking water infrastructure in a flexible and robust 
manner, and investigate publicly appropriate hydrological and spatial strategies.

- We have a better insight into social and economic development, such as the 
transition into a circular economy and its consequences for our drinking water 
infrastructure.

 
Transcending the clusters 
In the year 2020 we wish to have succeeded in the following:
- IJssel valley
The options for abstracting river bank filtrate and deep groundwater have been 
investigated and agreed upon with the Provinces of Overijssel and Gelderland.
- Flevolint (Flevo ribbon)
The potential of existing abstractions and reservations is known, and agreements 
have been made with the Provinces of Gelderland, Utrecht and Flevoland on their 
deployment.
- Lateral moraines
The options for additional water abstractions have been investigated and  
discussed with the provinces concerned.
- Deep groundwater abstractions and brackish water
Methods for the durable abstraction of sweet water in siltation-sensitive areas 
are being further developed and applied. Studies have been carried out on the 
possibilities for utilising brackish water in an effective and durable manner, and 
for marketing the residual product, brine.
 

Production site Harderwijk
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