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Some facts about the Netherlands
Drinking water in the Netherlands
Drinking water and Delft

Drinking water research themes
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water consumption Enschede, Saturday, July 4, 1998
during soccer match Holland - Argentina : 2 - 1
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*Discovery by Christiaan Nentwigh
1690

*Applied widely by the VOC between
1691 till 1707

«Statistics by Johann Hudde showed
succes (9% death rate instead of
13%)

*After the death of Hudde, the new
administraters discontinued

*The English reinvented the wheel in
1785 S N




Dutch drinking water: principles
and practices
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Total volume:1.2 x 10° m3/jaar

Sources
e Groundwater: 2/3
e Surface water: 1/3

Treatment

e Groundwater: aeration and
sand filtration

e Surface water: very extensive
treatment

Distribution
e no chlorine!
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1. Focus on public health...
2. Large publicly owned private companies...
3. With joined efforts for research and communication

1800 1850 1500 1550 2000
C Ty : . )
¥ Eholera Ll = From 225 in 1938 down fo {1 wafer compa-
Morialiy per 100,000 perzon in the Nefhansnds nies in 2006, and still merging [TU Deiff)
by dnnking waler related dizeazes [RIVM]
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Amount per 100,000 residents % not supplied
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groundwater
surface water

= Infiltration wat
Source protection * bank ground

Safe groundwater when available...
Or artificial groundwater...

Or surface water with multiple barriers for micro-
organisms, pollutants and nutrients...

..’.....

*\ o

S

Source protection
Enforcing environmental protection laws in Europe
Early warning aleng Rhine and Meuse
Large reservoirs o overcome confaminaton waves

Source Number of | Abstraction
locations illicm
aro 2 709
T >

Reliable treatment
Self-purification in resenvirs
Diouble filtraton systems
Absomption and oxidation processes ;
Safe water even during a faiure I'. e T
Three water reservoirs in Biesbosch National Park
Multiple barmers in drinking wafter producfion from
surface walter
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Waterbedrijven eisen
verbod lozen bentazon

Van onze versaggeelster  Consument dan 10tot 20 centmeer voor

DEN HAAG — Er is onenigheid ont. €0 kubieke meter water betalen.
staan tussen de waterledingbedrijven  De wetteljke norm voor de aanwezig-
en het kabinet over de aanpak van de heid van pesicidenis .1 microgram per

eden ch h . { bentaon lter leidingwater. Die norm is door alle
- . em:sce : or EC-landen onderschreven op grond van
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Rapid sand fitration

Activaled carbon fltrakion
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Rapid sand filtration

Activated carbon filtration

: =
Sedimentation e H35004
Anti-scalant
Rapid sand filtration
Concentrate

Clear water reservoir

Activated carbon fillration

UV for disinfection at Andijk (PWN 2005)

Micrastraining
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1. High quality water without
RILCIER e

2. And with a low hardness...

3. So the customers drink water
from the tap

Less lead, copper and zinc Less phosphate Betier soap while showering Savings on washing powder
Mo risky home filters Less househoid waste water Betber taste Savings on home-fiters
Less metals in waste sludge Betfier appearance (tea) Sawings on scaling
Less scaling in hot water Crerall lower costs

The benefifts of soft drinking wafer are recognized in the Dufch drinking water reqguiafionz

Methedands Raly  Belglum  France  Gemnany  United
States

Consumption of batfled wafer (Bofled waler reporter 2005/
VEWIN 2008)



1. No leakage...

2. Reliable systems...
3. Stimulate water saving...

B substandard supply
O nomal supply

Drinking water supply with 99,9932%
uptime [T Deiff 2005)

E

Hossehold eoraumgtion (1)

real 1570 predichion real 2004
2000

B Snower | bt W Todet fushing
O Dishwasiing B Clottes washing
O Washssand M Cooting, drinking
O Ctrers

Waler zaving in howseholds (Vakaniiecwrsus
1873, VEWIN 2004)

1 fimwe dagl)

Froofdeligh brais houdedk werbruk

Figuur & -
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High quality water supply
e No waterborne diseases
e No chlorine
« No pesticides
e No hard water
* NoO corrosion and metals
«.nNo leakage
%, N© need for home filters
e ..NO need for bottled water
 No wasting of water
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Cursus
s

Delft University of Technology

--e:_’i.eoDelft ==

Gezondheiditechnisk

wi | delft hydraulics

P. J. de Moel
J. Q. J. C. Verberk
J. C. van Dijk

L .
klwa Crown Prince Willem-Alexander
—“ during a guest lecture at TU

The 1% lecture (1937) . -
fupein Partner for progress Delft

Celebrating the completion of design course PhD graduation of Jasper Verberk (2005)



. Founded in 1842
. Eight faculties PR\ 1
. 14 BSc programmes
. 38 MSc programmes
. 13,000 students

. Academic staff of 2,100 (including 200
professors)

. 85 PhD dissertations annually
. 4,000+ annual publications in scientific journals
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l years
Under- |

BSc TU Delft
graduate study

BSc foreign 3

, J
Selected by admission committees

Post graduate

study
L L ¥
TopTech PD Eng PhD
Executive .............. B e e e e e e e e e e e e e e e e eeTate T e 2
Education
................... A
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Aerospace Engineering 1681

|
Applied Earth Sciences 244 [_]
Applied Physics 569 [ ]
Architecture, Urban Planning and Housing 2987 |
Chemical and Biochemical Engineering 304 [__]
Materials Science 43 [
Civil Engineering 1460 |
Electrical Engineering 501 [ ]
Geodetic Engineering 33 [
Industrial Design Engineering 1690 |
Life Science and Technology 228 [
Mechanical Engineering 1445 |
Marine Technology 313 [ 1
Systems Engineering and Policy Analyses 843 |
Technical Mathematics 200 [
Technical Informatics 968 |
Sustainable Moleculair Science & Techn. 54 O
0 500 1000 1500 2000 2500 3000
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o All students do their Masters
e 2 courses in BSc
e 3 courses in MSc
» Course on theory and experiments
(36 hours of lectures, 5 days of
experiments Y=
* Course on design (2 weeks)
e Course on distribution systems
* Research thesis at water company

a7 e i e— — —
R e R — -
. = .

 Similar programme for wastewater and |4
sewerage systems
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75t MSc graduate in
drinking water (1991-2006)

Gert-Jan Schers (1991)

Gertjan Scher Jan Leen van der Vies
tobert Willemsa
Idsart Dijkstia an Winkelen

Caral Aeyelts Averink

-Jan Schoterman

Mireille Beumer
Jan Timmer Marc Eikens
gina Marti Ortiz Edgardo Valeriana

Jenne van der Velde

1998
1593

Ellen van Duikeren
Roe! Bronda
Patrick van der

Jan-Dik Verdel
Weren de Vet

ir. J.C. va

Steven Oterdoom

Martin de Kaning

Siebe van

Bonne Hijlkema
Alex van der Helm *
Jaroen K

Bram Matijn

Johan Boe!

René van der Aa
Johannes Vijlbrief
Ignaz Worm ?

Anton van Rosmalan

Maaike Glastra
Pepijn Koenders
Colette de Roo
Michal Bretvald

2002

04
2004
2004
2005
2005
2005
2005
2005
2006
2006

06

A;»-.

First Chinese MSc graduates
on drinking water

Dijk:

Guy Heijnen

an R
Michiel van der Meulen
Christiaan Kivit
Maarten Lut
Menno
Jan-Hendril
Anke Grafte
Sharleen Alberga
Leo Meijer
Diavid de Ridder
Qing Wang
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 Unwanted organic micropollutants
* Biological stability/Legionella
« Water quality in the distribution system

 Modelling
 New technologies and tools
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What is the effectiveness of our
treatment barriers to deal with
unwanted polar organic micropollutants
and how can we improve on this?

Pharmaceuticals

Others

Individual

Concentration
compounds

Oestron

Bisphenol A

Phtalates
Alkylphenolethoxylates
Ibuprofen
Sulfamethoxazole
Carbamazapine
lopamidol

Clofibric acid
Amidotrizoic acid
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Putch Innevation and Reseakrchn Consortitm

ONFEMENCING SURSLANCES)

(=

~diglyme

b ibupro
\ prozac
3 NDMA

Hans van Dijk (hoogleraar drinkwater TU Delft) 'i"u Delft



Is it possible to prevent the growth
of Legionella in water installations [
Groundwater supply

by improving the biological NS SR
stability of the drinking water and

the piping materials?
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Biofilm Corrosmn
formation &
sloughing

Regular \o° Precipitation &

deposition & flocculation
resuspention

O

© J.H.G. Vreeburg
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