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SAND CRISIS!?

Science

The drowning Mekong Delta

The existence of the Mekong Delta is threatened by anthropic drivers. Continuing unsustainable use of water
and sediment will result in the delta surface dropping by up to 2 m relative to sea level by 2100, drowning

most livelihoods and ecosystems in the delta. Measures to avoid this fate are known but need to be implemented
urgently across scales, sectors, and borders (see supplementary methods for data sources).
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Save the Mekong Delta from drowning
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We are running out of sand and
global demand could soar 45% by
2060

Demand for sand, a key building material, could skyrocket in the next 40 years, led
by development in Africa and Asia — but not if we reuse concrete and design more
lightweight buildings
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Increasing material efficiencies of buildings to
address the global sand crisis
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The drowning Mekong Delta

The existence of the Mekong Delta is threatened by anthropic drivers. Continuing unsustainable use of water
and sediment will result in the delta surface dropping by up to 2 m relative to sea level by 2100, drowning

most livelihoods and ecosystems in the delta. Measures to avoid this fate are known but need to be implemented
urgently across scales, sectors, and borders (see supplementary methods for data sources).
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The drowning Mekong Delta

The existence of the Mekong Delta is threatened by anthropic drivers. Continuing unsustainable use of water
and sediment will result in the delta surface dropping by up to 2 m relative to sea level by 2100, drowning
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Existing goals and agreements
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CLIMATE CHANGE CONFERENCE

COP21-CMP11

EU Green Deal and Taxonomy

- Climate change adaptation and
mitigation

- Circularity and reuse

- No pollution

- Biodiversity

- Water and marine quality

- The European
‘ Green Deal
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best way to counter the effect of climate change. motto’s of the Delta Program is “Soft where we can,
Nature is by far our most important ally” solid if necessary”.
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10 Strategic recommendations to avert a crisis
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UNEP: Sand and Sustainability
10 Strategic recommendations to avert a crisis

{7 REUTERS®  Wordv Businessv Legalv Marketsv ingvi v igations  More v Environment 50bn tonnes of sand and gravel
extracted each year, finds UN study

Environment

Sand crisis looms as world
population surges, U.N. warns

By Emma Farge

Photo by PatlfCapelli imp::lct. That is the crisis

“Het is niet mogelijk om 50 miljard ton zand aan het milieu te onttrekken zonder dat
dit gevolgen heeft voor het natuur en de samenleving.” Pascal Peduzzi, UNEP
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UNEP: Sand and Sustainability

10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable,

and responsible

1 Recognize sand as a strategic resource
2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future

4  Integrate policy & legal frameworks UN& | gg)
environment
programme

1972-2022

5 Create a mineral ownership and access framework
6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable,

and responsible

1 Recognize sand as a strategic resource
2 Include place-based perspectives for just sand transitions Overzicht en kaders

3 Enable a paradigm shift to a regenerative & circular future

4 Integrate policy & legal frameworks Beleid

5 Create a mineral ownership and access framework en regelgeving

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

Uitvoering
en implementatie

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable,

and responsible

1 Recognize sand as a strategic resource
2 Include place-based perspectives for just sand transitions

3 Enable a paradigm shift to a regenerative & circular future

Planning. Anticiperen
Rechtvaardigheid.
Innovatie.

4 Integrate policy & legal frameworks
5 Create a mineral ownership and access framework
6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable,

and responsible

1 Recognize sand as a strategic resource
2 Include place-based perspectives for just sand transitions

3 Enable a paradigm shift to a regenerative & circular future

4 Integrate policy & legal frameworks Verantwoorde zand-

5  Create a mineral ownership and access framework waardeketen bevorderen

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Globally most countries do not have a clear
estimate of their sand reserves

and responsible

1 Recognize sand as a strategic resource

Rotterdam o

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8  Promote resource efficiency & work towards circularity — [] [ Medium sand
D i D Coarse sand
9  Source responsibl e .
p y below seabed D Fiieis=mnd |:’ Gavel

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Dutch sand reserve inventory — Status DIS 3.0
and responsible e e

I Seismische lijn

1 Recognize sand as a strategic resource I i g o)

‘= = Doorgaande -20m NAP dieptelijn (2011)
DIS Zeeland Oplevergebied

| Bathymetrie 2019 (MSL)
:Value

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

M Rijkswaterstaat
PRy

——

Deltares

e W Kilometers

https://publicwiki.deltares.nl/display/BOK/Delfstoffen+Informatie+Systeem

8 Promote resource efficiency & work towards circularity

g
9 Source responsibly W
_Middelburg

*Q\
) Hushi;&

~
r

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses

Deltares YN®[g

GRID
programme 2'



https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpublicwiki.deltares.nl%2Fdisplay%2FBOK%2FDelfstoffen%2BInformatie%2BSysteem&data=05%7C01%7C%7C6e18e432a2a244b8a9bf08da492ed7eb%7C15f3fe0ed7124981bc7cfe949af215bb%7C0%7C0%7C637902762772353608%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=0Mtw7khHIt0vmN7hKh8tpnL6J73hsUrArMYFx5JzicM%3D&reserved=0

UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Dutch sand reserve inventory — Status DIS 3.0

and responsible

1 Recognize sand as a strategic resource

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity

9 Source responsibly “ i ; ’ | 599 Rijkswaterstaat

10 Restore ecosystems degraded by sand mining activities &

compensate remaining losses DE lIII res
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Dutch sand reserve inventory — Status DIS 3.0

and responsible

Winbare hoeveelheid 0 - 1 zand Winbare hoeveelheid 0 - 1 zand

DIS versie: 2.1 DIS versie: 3.0

1 Recognize Sand as a Strateglc resource {scenario B2, tot 12m - waterbodem j\L ‘scenario B2, tot 12m - waterbodem -—‘L

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses

Fany
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable,

and responsible

1 Recognize sand as a strategic resource

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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Dutch sand reserve inventory — Status DIS 3.0
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable,
and responsible

1 Recognize sand as a strategic resource

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity

9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses J717

e
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Sand use from land and marine sources
and responsible Sand Use Netherlands

1 Recognize sand as a strategic resource 140

2 Include place-based perspectives for just sand transitions 120

3 Enable a paradigm shift to a regenerative & circular future 100

4 Integrate policy & legal frameworks E 80

5 Create a mineral ownership and access framework % 60

&

6 Map, monitor and report sand resources 40

b o-12

]— ~25-30

} ~6-9

7 Establish best practices, national standards, & a coherent 20
international framework

0

8 Promote resource efficiency & work towards circularity 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018
m | and (building sand) mLand (ophoogzand) m | akes and rivers (ophoogzand)
9 Source reSponSibly mNorth Sea (ophoogzand) m North sea (coastal defence) North sea (land reclemation)
10 Restore ecosystems degraded by sand mining activities & *Op basis van data uit: “Monitoring bouwgrondstoffen 2017-2018” by H2H advise voor
compensate remaining losses Cascade, Vereniging van zand- en grindproducenten

Deltares UN®[g 21

GRID
programme 2’



UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

LERUELCEEURENIIANERECNEISSSINEINELICEN  The International Council for the Exploration of the Sea (ICES)

and responsible

Organisatie voor mariene wetenschap, die voorziet in de maatschappelijke
1 Recognize sand as a strategic resource behoefte aan onpartijdig onderzoek naar de staat en het duurzaam gebruik van
onze zeeén en oceanen.

2 Include place-based perspectives for just sand transitions NASHBEr ColifTes &, printit () send to =

3 Enable a paradigm shift to a regenerative & circular future
ICES is an intergovernmental organization with 20
. Member Countries.

4 Integrate policy & legal frameworks cous

elgium
Canada
Denmark
Estonia

Finland

France
Germany
Iceland

Ireland

L]
L]
.
.
L]
L]
L]
.
L]
* Latvia
L]
.
.
.
L]
.
L
.
L]
.

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

Lithuania

The Netherlands
Norway

Poland

Portugal

Russian Federation
Spain

Sweden

United Kingdom

United States of America

8 Promote resource efficiency & work towards circularity

9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses

Deltares UN®[g 22

GRID
programme 2'




UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Example: Kleirijperij en Breede Groene Dijk

and responsible

1 Recognize sand as a strategic resource

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity

9 Source responsibly

A ARCADIS o
10 Restore ecosystems degraded by sand mining activities & PRy viniscerie van Infrascrucesar en Mile h Boskalis
compensate remaining losses EEMSO dp s er.;Aas Deltares o
2(] o : e
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

LERUELCKEQNICSIINEREL NSV EIMEGIE  Supply chain responsibility. Know where your sand comes from.

and responsible Standards.
1 Recognize sand as a strategic resource e

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses

Deltares YN®[g

GRID
a
programme L. ]




UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Need more research to identify and mitigate
ecological impacts of sand extraction

and responsible

1 Recognize sand as a strategic resource

Operational Recommendations for Ecosystem-based Large-scale Sand Extraction
(OR ELSE) o P
nal

2 Include place-based perspectives for just sand transitions

3 Enable a paradigm shift to a regenerative & circular future

4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent

international framework ' v, D EHTmmS

8 Promote resource efficiency & work towards circularity

*Consortium: Stichting Wageningen Research, Technische Universiteit Delft,
) NIOZ - Koninklijk Nederlands Instituut voor Onderzoek der Zee, Wageningen
9 Source reSp0n3|b|y University & Research, Universiteit Twente, Universiteit Twente, Stichting De
Noordzee, Hogeschool Van Hall Larenstein, Deltares, Breda University of
Applied Sciences, Rijkswaterstaat Zee en Delta, Boskalis, Van Qord,

10 Restore ecosystems degraded by sand mining activities
& compensate remaining losses

Producentenorganisatie (PO) Texel, PO Wieringen, Nederlandse Vissersbond,

Geological Survey Netherlands, Ministerie van Landbouw Natuur en

Voedselkwaliteit, Digishape, North Sea Advisory Council, International Council

U N ‘;" for the Exploration of the Sea -Working Group on the Effects of Extraction of
DElta res environn;e;n g‘B“lD Marine Sediments on the Marine Ecosystem (ICES- WGEXT), KIMO Nederland 25
programme _I en Belgie.



UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, “Mitigation Hierarchy”
and responsible
1 Recognize sand as a strategic resource ’ Brealceven point Contribution > Net gain
2 Include place-based perspectives for just sand transitions g prodcted offset
% ? Restore
3  Enable a paradigm shift to a regenerative & circular future 4 i Mo netloss

4  Integrate policy & legal frameworks Aveld

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities
& compensate remaining losses
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UNEP: Sand and Sustainability
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, So a |arge part of the recommendations require

and responsible .. )
D Beneficial use of sediments

1 Recognize sand as a strategic resource

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities
& compensate remaining losses

UN (@ Het gebruik van natuurlijke of gebaggerde sedimenten in toepassingen
"N GRID die gunstig zijn voor en in harmonie zijn met de menselijke en natuurlijke
e a res environment

programme L. o] ontwikkeling.



Contact

A www.deltares.nl ¥ @deltares in linkedin.com/company/deltares

= Iinfo@deltares.nl @ @deltares f facebook.com/deltaresNL




What is sand'’s strategic importance?
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SAND AVAILABILITY
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Sand may be present but can we also extract it?

and responsible

1 Recognize sand as a strategic resource
2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future

4 Integrate policy & legal frameworks - —

VS.

Uitsluitingsgebieden voor korte termijn zandwinning
[aN| AN N

\ _,\:ﬁ%'

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

LR UEUCGCEE R NG ANEUEGEIQERIS VNS EIGELI A Cascade: “Het EIB (Economisch Instituut voor de Bouw) heeft uitgerekend
and responsible dat hergebruik van materiaal uit sloop voor maximaal 20% voorziet in de
vraag naar grondstoffen voor de (nieuw)bouw. Dit betekent dat ten minste
80% van de vraag ingevuld moet worden met primaire

2 Include place-based perspectives for just sand transitions (bouw)grondstoffen. ”

1 Recognize sand as a strategic resource

Materiaalstroom vrijkomend bij sloop en benodigd in
nieuwbouw (woning- en utiliteitsbouw, infrastructuur en
riool), jaarlijks gemiddelde*, midden scenario

3 Enable a paradigm shift to a regenerative & circular future

4 Integrate policy & legal frameworks 35
5 Create a mineral ownership and access framework 3 ]
: — [ | &=
6 Map, monitor and report sand resources g 2.5 -
7 Establish best practices, national standards, & a coherent £ . l
international framework @ 1,5
7]
8 Promote resource efficiency & work towards circularity 2 g
. ] .
9 Source responsibly 0,5 — — i =
. o 0
10 Restore ecosystems degraded by sand mining activities & Sloop Bouw  Sloop  Bouw  Sloop Bouw  Sloop  Bouw
compensate remaining losses 2018-2020 2021-2030 2031-2040 2041-2050
‘ Beton mAsfalt mBaksteen mKalkzandsteen © Staal mZandcement mOverig
U N ‘\i *De materiaalvolumen zijn op basis van tijdvakken van 10 jaar in kaart gebracht. Het jaarlijkse gemiddelde geeft hierdoor beperkt inzichi
De lta re S environm’e;n G in de geprognosticeerde hoeveelheid in een bepaald jaar. Dit kan hoger of lager liggen.

RID
G
programme EI



Ministerie van Infrastrucouur en Milieu
[ (g
Hanze en'Aa’s

EcosS hape

(.-/
—T

s groningen

'.."_

High turbi&ity in Eems-
Dollard

> 005ter7 N

e

118 supply of finej(salty)

sediments

Geefsweer.

Beneficial use in dike



http://www.provinciegroningen.nl/
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip3u_noLvMAhVCuxQKHQtUA4wQjRwIBw&url=http://nmfgroningen.nl/wie-zijn-wij/aangesloten-organisaties/stichting-groninger-landschap/&psig=AFQjCNH8opvRYP-EiX9qUYKi5Up3NioT1Q&ust=1462273843815758
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj7rYa4oLvMAhUDuhQKHbSEDdIQjRwIBw&url=http://www.hunzeenaas.nl/&psig=AFQjCNEJiLa97MsAoY71-XAjdnSqtlWUsA&ust=1462273768436524
http://www.groningen-seaports.com/en-us/home.aspx
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiT--ziwb3MAhWH7hoKHSYPAawQjRwIBw&url=https://www.participatiekaart.nl/schone-stranden/ministerie-im/&bvm=bv.121070826,d.d2s&psig=AFQjCNFDcVSFxQVYM2n5jHyYAYL0OEjSwA&ust=1462351434745702

UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Example: Kleirijperij en Breede Groene Dijk

and responsible

1 Recognize sand as a strategic resource

2 Include place-based perspectives for just sand transitions
3 Enable a paradigm shift to a regenerative & circular future
4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources

7 Establish best practices, national standards, & a coherent
international framework

8 Promote resource efficiency & work towards circularity
9 Source responsibly

10 Restore ecosystems degraded by sand mining activities &
compensate remaining losses
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UNEP: Sand and Sustainabillity
10 Strategic recommendations to avert a crisis

To make sand resource management just, sustainable, Example: Kleirijperij en Breede Groene Dijk

and responsible

1 Recognize sand as a strategic resource Miljoenen voor brede groene dijk

T A \
[ -
DAGBLAD:?
NOORDEN 1

2 Include place-based perspectives for just sand transitions

Een superstorm nabootsen
om een dijk met circulaire
Kklei te testen

3 Enable a paradigm shift to a regenerative & circular future

4 Integrate policy & legal frameworks

5 Create a mineral ownership and access framework

6 Map, monitor and report sand resources o B .
Hoe sterk is de dijk van gerijpte
klei in een superstorm?

7 Establish best practices, national standards, & a coherent ‘Kleirijperij’ zet slib om in klei voc

international framework

| Cobouw

8 Promote resource efficiency & work towards circularity

F .
DONDERDAG 5 APRIL 2018

9 Source responsibly

MARCADIS ¥
10 Restore ecosystems degraded by sand mining activities & inisterte van Infrastroctur en Milies A Boskalis
compensate remaining losses EEMSEIL Hum ent;s Deltares o
U N G DOLLARDE Ecosrgape Van Oord Wil KEvY
s | RID

Deltares - iowmen SRI :
HWBP #5300 5 o™ Y.

HazkoningDHy


http://www.provinciegroningen.nl/
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip3u_noLvMAhVCuxQKHQtUA4wQjRwIBw&url=http://nmfgroningen.nl/wie-zijn-wij/aangesloten-organisaties/stichting-groninger-landschap/&psig=AFQjCNH8opvRYP-EiX9qUYKi5Up3NioT1Q&ust=1462273843815758
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj7rYa4oLvMAhUDuhQKHbSEDdIQjRwIBw&url=http://www.hunzeenaas.nl/&psig=AFQjCNEJiLa97MsAoY71-XAjdnSqtlWUsA&ust=1462273768436524
http://www.groningen-seaports.com/en-us/home.aspx
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiT--ziwb3MAhWH7hoKHSYPAawQjRwIBw&url=https://www.participatiekaart.nl/schone-stranden/ministerie-im/&bvm=bv.121070826,d.d2s&psig=AFQjCNFDcVSFxQVYM2n5jHyYAYL0OEjSwA&ust=1462351434745702

