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Glossary

ASA
CN
DCBD
DCNA

Economic Affairs
FAD
GIS
HYD
IAC
IBA
IM
IMARES
IMO
LCM
MER
MPA
NIOZ
Ppm
PSSA
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SCF
SPAW
St.
STENAPA
STINAPA
VWM
WD
WGS84
WUR
WVL
ZD
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Applied Science Associates, company that supplies oil spill
modelling services worldwide
Caribbean Netherlands: Bonaire, St. Eustatius and Saba
Dutch Caribbean Biodiversity Database
Dutch Caribbean Nature Alliance: an umbrella organisation that
works together with the nature organisations in the Caribbean
Netherlands and the other Caribbean islands that are part of the
Kingdom of the Netherlands
Ministry of Economic Affairs
Fish Aggregation Device
Geographical Information System
Department of Hydrography, part of the Ministry of Defence
Inter-American Convention for the Protection and Conservation of
Sea Turtles
Important Bird Area
Ministry of Infrastructure and the Environment
Institute for Marine Resources & Ecosystem Studies, part of WUR
International Maritime Organization
National Coordination Commission for Environmental Pollution
Water (of Rijkswaterstaat)
Environmental Impact Assessment
Marine Protected Area
Royal Netherlands Institute for Marine Research
Parts per million
Particularly Sensitive Sea Area
Rijkswaterstaat (Dutch Directorate General for Public Works and
Water Management)
Saba Conservation Foundation
Specially Protected Areas and Wildlife
Saint
St Eustatius National Parks
Bonaire National Parks Foundation
Rijkswaterstaat Transport and Water Management
Rijkswaterstaat Water Department
World Geodetic System 1984
Wageningen University & Research
Rijkswaterstaat Water, Transport and Living Environment
Rijkswaterstaat Sea & Delta, formerly Department North Sea and
Department Zeeland (Dienst Noordzee en Dienst Zeeland)
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Summary

This report contains an explanation of the vulnerability charts that were drawn up
for the Caribbean Netherlands (the islands of Bonaire, Sint Eustatius and Saba) in
the event of an oil spill.
Since 10-10-2010, Rijkswaterstaat has been responsible for managing maritime
incidents in the waters around the Caribbean Netherlands.
Combatting oil spills
In order to properly combat oil spills and to ensure that the requisite crisis management tasks are implemented efficiently, it is important to know what is in the
area, which methods can be applied, and which areas have a higher priority than
others. Moreover, some areas are protected by legislation.
The information in this report is intended for use by the incident response organisation as part of RWS’s control of oil spills in the Caribbean Netherlands. Together with
the ‘Detergents Decision Tree’ that has already been developed, the information can
be used pragmatically during an oil spill in order to intervene quickly and prevent as
much damage as possible.
Vulnerable areas
In the charts of all three islands in the Caribbean Netherlands, and separately for
the Saba Bank, an overview of vulnerable areas has been compiled. The overview
also specifies extra-sensitive areas in the various seasons.
Vulnerability is expressed in colours so that it can be seen quickly where the vulnerable areas are located. When the shapefiles of the vulnerable areas are opened in a
GIS program, the status and the origin of the areas are also displayed. This clearly
shows that particularly the shallower waters around the islands and the area of the
Saba Bank are the most vulnerable. Elsewhere, the islands are surrounded by very
deep seas.
There are still many unknown factors, such as the exact locations of coral and seagrass areas. It is important that the information is kept up-to-date at Rijkswaterstaat and that any new information is added. It is therefore also important to appoint a data owner.
Guide to this report
This report is structured in the following way: first, the background is described by
way of an introduction to the project, followed by the legal basis; then the reasons
why an area is vulnerable during an oil spill and how that can be managed are
stated, followed by the results in the form of vulnerability charts, and lastly, the
recommended follow-up steps.
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1

Background/Introduction

1.1

Situation and problem formulation
Since 10 October 2010, Rijkswaterstaat has been responsible for the maritime incident response organisation in the waters around the Caribbean Netherlands (the
islands of Bonaire, Sint Eustatius and Saba), in accordance with the Maritime Management Act for the Islands of Bonaire, Sint Eustatius and Saba (Wet Maritime Beheer BES). In this region, the main maritime risks are collisions involving ships (particularly cruise ships and tankers) and large-scale oil pollution (at sea, on the coast
and on vulnerable coral reefs). Since 10 October 2010, Rijkswaterstaat has been
working together with the islands to bring about well-organised and professional
incident management at sea.
Combatting oil pollution is aimed at protecting vulnerable marine areas. On the
North Sea, these areas include the coast, the Wadden Sea and the Zeeland Delta. In
the Caribbean Netherlands, they include the coastal areas (also marine parks) of the
three islands, the Saba Bank and the ‘Lac’ and ‘Klein Bonaire’ natural areas near
Bonaire. These are vulnerable coral areas that recover very slowly after damage or
pollution (source: letter from Rijkswaterstaat to the Ministry of Infrastructure and
the Environment, RWS/SDG-2012/1546/130558, autumn 2012). To prevent damage, it must be clear which technique for combatting oil spills can be used at which
location. In these coral areas, diving tourism is an important source of income for
the islands.
In early 2013, Rijkswaterstaat approved a ‘Detergents Decision Tree’ (see Appendix
6.5) for the use of detergents in the waters of the Caribbean Netherlands1. The vulnerable areas to which the decision tree refers are not yet available as usable charts
(GIS shapefiles) for the model to be used during a maritime incident to predict the
probable course of an oil spill. Moreover, there may be further data available to
underpin the selection of these vulnerable areas, such as habitat areas for fish and
birds, beaches for sea turtles and seagrass areas.

1.2

Objective
The objective is to draw up a recommendation to underpin and/or improve a decision tree for the deployment of operational resources, which can then be incorporated into the operational management plan by:
-

mapping out, in cooperation with GIS experts, the vulnerable areas, which
includes indicating the exact locations, in order to create usable charts;

-

indicating why particular areas are vulnerable at particular times, specifying
the legal basis, and determining whether the various vulnerable areas can
be assigned priority;

1

Use of detergents in the Caribbean Netherlands:
Only at locations where the waters are more than 60 metres deep and no closer than one
kilometre from the coast.
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-

1.3

exploring how the Ministry of Economic Affairs and the region view the vulnerable areas and, where relevant, providing the requisite legal harmonisation.

Definition of the term vulnerability in this report
The term vulnerability is usually defined in scientific ecological terms as:

vu ln erability =

exp osure * sensitivity
resilience

This report does not use one particular legal or scientific definition of ecological vulnerability.
This report is based on the concept of vulnerability as a consequence of oil pollution.
There are different types of oil pollution:
a. ‘Above’/’on’ the water surface: a floating layer of oil on the water
b. ‘Under’ the water surface: the oil that disperses in the water column due to
oil cleanup measures can precipitate on the seabed.

An area is vulnerable when
the oil pollution has significant negative impact on
the ecosystem
This report describes why an area is vulnerable, based on what that area contains −
for example, coral reefs.
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2

Legal substantiation of vulnerable areas

In the Caribbean Netherlands, the environment is protected by various laws. The
locations indicated as vulnerable in this report include a number of these protected
areas, which are protected nationally and/or internationally.
The following sequence of stipulations and conventions is maintained in proportion
to the importance of protected areas in the legislation, starting with those areas
with the most significance. These stipulations and conventions relate to the general
protection of species and vulnerable areas. They do not specify any guidelines for
combatting oil pollution.

2.1

Ramsar
The Ramsar Convention is an international agreement pertaining to wetlands
(swamps) of international significance, particularly as a habitat for waterfowl. The
aim of this convention is ‘the conservation and wise use of all wetlands through local, regional and national actions and international cooperation, as a contribution
towards achieving sustainable development throughout the world’.
The parties that have signed the Ramsar Convention are obliged to demarcate wetlands of international significance on an ecological, botanical, zoological, limnological
or hydrological level, where their importance as a habitat for waterfowl has priority.
These areas are generally called ‘Ramsar areas’ (source: Wikipedia/Ramsar Convention) and are very rigorously protected in the Caribbean Netherlands.
The following areas on Bonaire fall under the Ramsar Convention.
Island

Name

Surface area
(hectares)

Coordinates

Bonaire

De Slagbaai

90

12º16’N
068º25’W

Bonaire

Het Gotomeer

150

12º14’N
068º22’W

Bonaire

Het Lac

700

12º06’N
068º14’W

Bonaire

Het Pekelmeer

400

12º02’N
068º19’W

Bonaire

Island of Klein
Bonaire &
adjacent sea

600

12º10’N
068º19’W

Remark

Inland water − that is, in an
MPA

‘External water’, the surrounding sea to a depth of 60m is
part of the MPA

On St. Eustatius and Saba, no Ramsar areas have been designated.
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2.2

Particularly Sensitive Sea Area (PSSA): the Saba Bank
Since 2012, the Saba Bank has been included on the list of PSSAs. A PSSA is part of
the International Maritime Organization (IMO). The area is designated for special protection through the action of IMO due to its significance/importance for recognised ecological, social-economic or scientific reasons.
When an area is approved as a particularly sensitive sea area, specific measures can
be taken to restrict maritime activities in that area. In the case of the Saba Bank,
these measures include a general anchoring ban and a sailing ban for ships heavier
than 300 gigatonnes.

2.3

Cartagena Convention – Specially Protected Areas and Wildlife (SPAW)
Protocol and the Oil Spill Protocol
The Convention for the Protection and Development of the Marine Environment in
the Wider Caribbean Region is a legally binding environmental convention for
the Caribbean area. The agreement and the protocols comprise a legal obligation,
based on the fact the participating governments undertake to jointly or individually
protect, develop and manage their coastal and marine resources.
One of the components of this Convention is the SPAW protocol, which relates to
specially protected areas and wildlife in the wider Caribbean region. The aim of the
protocol is to protect rare and vulnerable ecosystems and habitats, and therefore
also the endangered species (such as whales, dolphins and turtles) in those ecosystems. The protocol helps the governments in the region to preserve their coastal
ecosystems. The Bonaire Marine Park and the Saba-bank National Marine Park are
listed under the SPAW.
The Cartagena Convention also includes the Oil Spill Protocol. This is the Protocol for
regional cooperation in preventing and combatting oil spills in the wider Caribbean
region (source: Nature Policy Plan for the Caribbean Netherlands 2013-2017 from
the Ministry of Economic Affairs). This protocol has been passed into legislation, but
it does not include declarations about vulnerable areas. It states that countries must
help each other in the event of an oil spill.

2.4

Inter-American Convention for the Protection of Sea Turtles (IAC)
The Convention focuses on the protection, conservation and recovery of sea turtles
and their habitats. It covers both the territorial waters and the beaches where the
sea turtles nest (source: Nature policy plan Caribbean Netherlands 2013-2017, from
the Ministry of Economic Affairs). Sea turtles in the Caribbean Netherlands are all
protected in accordance with the IAC. There has been a significant reduction in the
number of animals killed for their meat and shells. However, coastal development
and the loss of nesting beaches, pollution and the fishing industry still pose a threat
to the turtles. The participating countries in the Convention, including the Netherlands, have pledged to actively protect the animals (source: IMARES, and website
Wageningen UR: http://www.wageningenur.nl/and/project/Sea turtles-ofCaribbean-Netherlands-.htm).
Klein Bonaire (Bonaire) and Zeelandia beach (St. Eustatius) are listed as index
beaches under the IAC: these are important beaches for reporting and monitoring
on turtles as they are the most important nesting beaches.
Page 11 of 36
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2.5

Marine Protected Area (MPA)
Marine Protected Areas (MPAs) are recognised on a national level by the State and
in the legislation. They are not based on international agreements.
All of the islands have a Marine Protected Area. In all the Marine Protected Areas
around the islands, locations have been designated in which boats are not permitted
to anchor.
Bonaire: Bonaire National Marine Park (and Washington Slagbaai National Park).
This MPA includes the sea around Bonaire and Klein Bonaire from the highwater mark to a depth of 60 metres. The park comprises 2,600 hectares
of coral reef, seagrass and mangrove vegetation. The Lac lagoon is also
part of the underwater park (source: STINAPA). To the west of Bonaire,
there are many diving locations that can be accessed from the beach or by
boat.
Saba:

The Saba National Marine Park.
The marine reserve consists of 1,300 hectares around the entire coast of
the island of Saba to a depth of 60 metres. There are several coral reefs
in the area.

Sint Eustatius: The Sint Eustatius National Marine Park.
The park covers 27.5 km² and its deepest point is 30 metres (source:
STENAPA). It comprises three types of coral reef that have formed on volcanic substratum. It consists mainly of coral and sponges.
On each island, the Marine Protected Area is managed by its own non-governmental
nature organisation with a mandate from the relevant Public Body: St Eustatius
National Parks (STENAPA), Bonaire National Parks Foundation (STINAPA Bonaire),
Nature Conservation Committee (official government advisory committee) and Saba
Conservation Foundation (SCF). The Dutch Caribbean Nature Alliance (DCNA) is an
umbrella organisation that works together with the nature organisations in the Caribbean Netherlands but also with the other Caribbean countries and islands that are
part of the Kingdom of the Netherlands.

2.6

Important Bird Area (IBA)
The IBA program is a worldwide initiative of BirdLife International and its aim is
to designate and protect a network of key areas that are crucial for the protection of
bird species. The main threats to the bird species in the Caribbean Netherlands are
erosion and loss of habitat.
Important Bird Areas include both offshore and onshore areas. In the Caribbean
Netherlands, the IBAs have no legal status; they are more of an indication because
too little is still known about the areas. However, on some islands – such as on Bonaire − the IBAs have been converted into conservation areas that are included in
the island Spatial Development plan.
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2.7

Conclusion
By designating the Marine Protected Areas (MPAs) and the Saba Bank as areas that
are vulnerable to oil pollution and the measures taken to combat that pollution, all
the other legal stipulations in the area of nature apply. This chapter therefore further underpins the vulnerable areas identified in the Detergents Decision Tree.
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3

Temporal distribution

In addition to the classification of areas that are permanently classed as vulnerable,
a classification has also been made on the basis of the seasons. The information in
this chapter originates from different sources, such as DCNA, the Dutch Caribbean
Biodiversity Database (DCBD), the Ministry of Economic Affairs, and IMARES.

3.1

Coral spawning
In the Detergents Decision Tree drawn up by the National Coordination Commission
for the Environmental Pollution of Water of Rijkswaterstaat (LCM), September and
October are the months in which the coral spawns. In this report, that average period has been extended following enquiries and research into a number of different
sources. Coral actually has several (two to three) spawning moments in the Caribbean (after the full moon in August, September and October), depending on the
type of coral2. The larvae develop from larvae into polyps and then into a coral colony. The period before and after the coral settles, which lasts from a few days to a
week, is a very sensitive period. The minimal period during which coral is extra vulnerable runs from mid-August up to and including the first week of November. Every year, quite accurate forecasts are published about when which coral is
expected to spawn. Those up-to-date forecasts are taken into account by LCM when
they issue recommendations for combatting oil pollution in the event of an oil spill.

3.2

Fish spawning areas
On the North Sea, reasonably permanent spawning areas can be identified on the
basis of the seabed structure. The circumstances are different in the Caribbean.
There, the young fish of many fish species mature in the mangroves or on the reef
itself. The eggs are laid in the mangroves (protected inland waters) because of the
shelter and food resources that the root structures provide. Some species of fish
propagate in the open sea, such as tuna, sailfish, marlin, sharks, etc. For many of
these fish species, it is (still) not known where and how they spawn due to the lack
of sufficient data3.
Therefore, except for the information about the spawning areas in the protected
inland waters, there is not much more specific information available other than what
is contained in the Detergents Decision Tree. In terms of the aspect of fish, the
whole year is approximately equally vulnerable.

3.3

Sea turtles
Sea turtles mainly nest mainly on the beaches of St. Eustatius and Bonaire. On St.
Eustatius, for example, they lay their eggs on Zeelandia Beach between March and
2

For the coral spawning it should be noted that this specifically involves coral species that are
most important to the coral reef structure, Montastrea spp. (star coral) and Acropora spp.
(Elkhorn and Staghorn coral).
3
For some islands and fish species spawning periods are known: December to February. For
example, fishermen have knowledge about where to find which fish species and where they
spawn.
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October. On Bonaire, they can be found at Klein Bonaire, No Name Beach and on
many of the other beaches. At these locations, the laying season is from early April
up to and including December (depending on the species). Saba has no sea turtles
because it has no sandy beaches, but around the island, as in Bonaire and St.
Eustatius, sea turtles can be found in the water.
Besides the period during which the sea turtles come on land to lay their eggs, it
takes approximately 60 days before the eggs hatch.
The vulnerable period for St. Eustatius is therefore from March up to and including
December, and for Bonaire from early April to March4. These periods cover most of
the year, so in terms of the aspect of sea turtles the beaches are equally
vulnerable practically all year round.

3.4

Conclusion
MPAs and the Saba Bank are extra vulnerable during the coral spawning season,
which is from mid-August up to and including the first week of November. This very
vulnerable period is displayed on a separate set of charts with seasonal sensitivity.
The period that applies as extra sensitive in the vulnerable areas in this report runs
from mid-August up to and including the first week of November.
The vulnerable areas indicated in the Detergents Decision Tree are specified in more
detail here in terms of the time lines. Furthermore, this report focuses on why and
when those areas must be given extra protection, and where exactly they are located.

4
In 2012, nesting turtles were spotted from March up to and including January even though
the season mainly runs to December. This seems to be changing. (Source: DCNA).
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4

Vulnerability charts

The results of the research into vulnerable areas around the islands in the Caribbean
Netherlands are displayed in section 4.2. Appendix 6.3 includes an explanation of
the results and the choices, as well as an interpretation of the chart materials. Section 4.1 begins with an explanation of the charts and the legends. The charts are
digitally available in shapefiles, and will soon be loaded into the ‘Geoweb’ passwordprotected (Internet) application, a web viewer for GIS charts that was specially developed for RWS5.

4.1

Explanation of legend and charts

In the charts, a distinction is made between the following layers/properties:
-

-

-

-

land and sea border (the Saba Bank is not land but an atoll under quite
shallow water);
vulnerable areas (which can be reduced in the digital version to the origin:
MPAs, IBAs, PSSA, etc.);
sea depths;
60 metres depth/contour: based on the borders of MPAs and, where unknown, an approximation by interpolating other depth lines compiled from
the nautical chart;
1km/ 1000m border measured from the coastline. A requirement defined in
the framework of the Detergents Decision Tree (see Appendix 6.4);
vulnerability in colours:
o moderately vulnerable (yellow);
o vulnerable (orange);
o extra vulnerable (red);
distinction according to seasons:
o on the basic chart, the vulnerable areas are the MPAs, the Saba
Bank and the inland waters with a connection to the sea. The moderately vulnerable areas are the IBAs (there is still too little information available about the important bird areas, but the area comprises a larger surface area than an MPA and is therefore displayed);
o on the seasonal chart (mid-August up to and including the first
week of November), the areas with a large amount of coral (MPAs,
Saba Bank), and the inland waters where fish spawn, as well as areas where sea turtles lay their eggs, are indicated as extra vulnerable;
the Saba Bank is shaded because it is an underwater area and not an island;
a list of beaches where sea turtles lay their eggs. The list is practically complete. The names of the locations are included in the digital shapefile;
several locations with coral and seagrass. These are not comprehensive,
however, because there was still no data available for these areas. There is
much more coral and seagrass than indicated on the charts in this report.

5

The link to Geoweb with the corresponding password is available from RWS (email address:
DNZ-WSMu_North Sea@rws.nl)
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Please note:
to the south of St. Eustatius, there is another shallow marine area (<60m)
that has not been specified in detail. According to the guidelines for combatting oil pollution in the decision tree (see footnote 1), the deployment of detergents will have to be taken into account here.
the sources are displayed in brackets: the RWS nautical chart or the DCNA
website. The shaded part in the legend is the part where the DCNA and Geoweb data correspond. On Geoweb, the vulnerable areas for Bonaire were
missing and were therefore taken over from the DCNA website.
4.2

Charts
The charts for each of the three islands and the Saba Bank are displayed on the
following pages.
Each chart is then divided into the following:
1) the normal situation;
2) the seasonal situation, with extra vulnerability.
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4.2.1

Bonaire

*Basic chart: second week of November to mid-August
(for an explanation, please refer to Chapter 3)
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*Season: mid-August up to and including the first week of November
(for an explanation, please refer to Chapter 3)
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4.2.2

Saba Bank

*Basic chart: second week of November to mid-August
(for an explanation, please refer to Chapter 3)

*Season: mid-August up to and including the first week of November
(for an explanation, please refer to Chapter 3)

Page 20 of 36

COMBATTING OIL POLLUTION AND VULNERABLE AREAS | December 2013

4.2.3

Saba

*Basic chart: second week of November to mid-August
(for an explanation, please refer to Chapter 3)

*Season: mid-August up to and including the first week of November
(for an explanation, please refer to Chapter 3)
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4.2.4

St. Eustatius

*Basic chart: second week of November to mid-August
(for an explanation, please refer to Chapter 3)

*Season: mid-August up to and including the first week of November
(for an explanation, please refer to Chapter 3)

6

6

In the shapefiles and in Geoweb, the entire 60m depth line can be examined for St.
Eustatius.
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5

What next?

The charts show which areas are vulnerable and why, and during which periods. In
the meantime, more and more information is becoming available. At the start of this
trainee project, the expectation was that the update of the Dutch Caribbean Biodiversity Database (DCBD) (see Appendix 6.1) would be online by the spring and that
the stochastic calculations for the ASA models (see Appendix 6.2) would be ready in
June. Both have been delayed, however, so it was not possible to include them in
the results.

5.1

5.2

Ongoing developments
-

In the autumn of 2013, an expedition to the Saba bank commissioned by
the Ministry of Economic Affairs will study coral health and algal cover. This
will enhance RWS’s knowledge of the area and may be important for granting and enforcing permits in the future, as well as for crisis management. In
general, in the Caribbean Netherlands there is still very little information
about what (in terms of nature) is located where in the sea.

-

Wageningen University & Research (WUR) is currently conducting a study
into the consequences in the vertical water column when detergents are
used in the Caribbean (Prof. Tinka Murk and Sophie Vonk). The results have
yet to be published.

-

The potential exposure to a floating oil slick at sea depends on the seasons
– that is, wind direction and strength, and ocean currents. These factors are
included in a study being conducted by ASA. The results of the stochastic
calculations in the study can give an insight into the probability of how oil
moves in particular areas during particular seasons. The results of this study
are expected to be available in late 2013. The National Coordination Commission for Environmental Pollution Water of Rijkswaterstaat (LCM) is aware
of the dominant ocean currents between Saba and St Eustatius.

-

Sea mammals: in 2014, the Ministry of Economic Affairs will designate sea
mammal reserves in cooperation with the French government. The vulnerability of sea mammals to oil pollution and measures to combat that oil pollution are not within the scope of this report. Research is currently being
carried out into the migratory routes of sea mammals. This is another component that can be taken into account in the future when combatting oil pollution.

Recommendations
-

When dealing with a maritime incident involving oil, it is important to combine the knowledge of the vulnerable areas, the Detergents Decision Tree,
and the calculations of the ASA model for the best possible comparative assessment in order to combat possible oil pollution.

-

While charting vulnerable areas, it was found that the exchange of the most
up-to-date data between the Ministry of Economic Affairs and RWS can be
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very useful in helping to protect vulnerable areas. WUR Alterra, commissioned by the Ministry of Economic Affairs, is currently updating the DCBD
database and would like to include all the available publishable data. We
recommend setting up a system in order to create a regular update for vulnerable areas: a moment of contact with Economic Affairs/DCBD.
-

Every ten years, the Department of Hydrography (HYD) measures the water
depths in particular areas in the Caribbean Netherlands. The resulting sets
of measurements do not cover the entire area. New depth measurements
should always be incorporated into the charts.

-

Now that increasingly more information is becoming available, somebody
should be appointed as the data owner/contact person for that data. And
when new information and data becomes available it should be recorded and
kept up-to-date. This had already been recommended in the study ‘Information Supply Caribbean Netherlands’ (Aline te Linde, 2013). We recommend
the appointment of a data owner for the Caribbean Netherlands at Rijkswaterstaat (Sea and Delta).

-

More communication:
o

With Public Entities: they have shown interest to become involved
and would like accessibility to those data, as part of their contingency planning. For example involving Erik Boman, monitoring officer for data management at St. Eustatius , and Frank van Slobbe.

o

With other islands of the Kingdom: explore the possibilities for a response action plan for all six islands. RWS is only responsible for CN.

-

Coastal habitats have different levels of sensitivity to and recovery from oil
incidents. The scope of this project did not include the type of coast: sand
versus rubble versus rocks. The coastal habitats of the islands are roughly
known to RWS. We recommend that this be included as a separate layer in
the charts, because it is an important part of the possible options for combatting oil pollution.

-

This report focuses on the ecological aspects of vulnerability. There are also
other facets of vulnerability, such as the socio-economic aspects. It may be
useful to include these aspects in the shapefiles in the future – for example,
diving areas, water intake locations, pollution by ships and yachts in ports,
beaches, hotels, etc.

-

There are also a number of other detailed charts available:
o

7

For the coastal area of Bonaire, the Royal Netherlands Institute for
Marine Research (NIOZ) drew up charts in 1985: ‘Atlas of the Living
Reefs of Curacao and Bonaire’. This year, IMARES will repeat this
study for the Policy Support Projects of the Ministry of Economic Affairs to discover what has changed after almost 30 years7.

http://www.dcnanature.org/bo-projects/
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-

o

For St. Eustatius, an environmental impact assessment was conducted by Royal Haskoning during the permit procedure for NuStar
in 2011/2012. This assessment includes a detailed chart of the seabed, but only for that part where the NuStar terminal is located. All
the relevant documents (the environmental impact assessment and
additional studies) are available at RWS.

o

For St. Eustatius, IMARES drew up a Marine Habitat Map in 2012.
This map describes the seabed on the same level as in the environmental impact assessment for NuStar (coral types, seagrass, sandy
bottom, dead coral, etc).

o

It may be useful to include information from the Dutch Caribbean
Biodiversity Database (DCBD) in RWS’s vulnerability charts. As soon
as this data is publicly available, it is recommended that it is included in Geoweb. Then one of the options might be to assign vulnerability values to coral, seagrass, turtles, etc., depending on further research.

Use of terms: in relation to combating oil pollution in the sea, the
word “dispersants” should be used. All the documents of RWS on this
topic, including this one and for example the “Detergents Decision Tree”
should be changed into “Dispersants Decision Tree”. Detergents can be used
for cleaning oil on rocks, but is not the right term for what is used in the
sea.
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6

Appendices

6.1

Dutch Caribbean Biodiversity Database (DCBD)
The Dutch Caribbean Biodiversity Database (DCBD) was set up to monitor data related to natural phenomena. Commissioned by the Ministry of Economic Affairs, in
late July 2013 it published the most up-to-date charts of the islands in the Caribbean Netherlands in an open-source format, available to everybody on the Internet.
This also includes charts with layers that display the seagrass areas and the locations of coral reefs and similar features; the charts also contain ‘where what can be
found’ information. It was not yet possible to produce the charts in this report on
that detailed level.

6.2

ASA model
This is the oil distribution model created by ASA (ASA: Applied Science Associates, a
company that supplies oil spill modelling services worldwide). The model can be
enhanced with up-to-date data on ocean current and weather conditions and is used
when responding to maritime incidents such as oil spills.
In addition, the National Coordination Commission for Environmental Pollution Water
of Rijkswaterstaat (LCM) has commissioned a calculation with this model to estimate
the spread of an oil spill based on stochastic calculations and historical data. The
ASA model can be used to indicate whether it is likely that an island will be hit by an
oil slick: it estimates the route along which the oil will flow. The prediction (whether
the island will be hit by an oil slick) becomes more accurate as the oil slick gets
closer to the island. If the use of detergent is no longer possible (because the oil
slick is too close to the coast), forecast updates continue to be important so that
possible affected areas can be made ready for the oil slick. The stochastic calculations of the ASA model are due to be ready by late 2013.

6.3

Explanation of the results and the interpretation of the chart materials
-

Chosen detailed level: World Geodetic System 1984 (WGS 84) was chosen
as a reference system. This is the reference system that is already being
used at Rijkswaterstaat Zee en Delta (Sea and Delta) for GIS8 data files for
the Caribbean Netherlands and also for the shapefiles that DCNA has published on its website. The data that has been surveyed is available in this
system. By taking over this data, it ensures that it is compatible (and exchangeable) with the data and files at RWS.

The following components were included when the charts were being compiled:
-

Locations ‘vulnerable areas’ as indicated in Geoweb (a web viewer developed by Grontmij for RWS); these have been compared and where necessary adapted to the borders of the MPAs as published on the DCNA website

8

A geographical information system (usually abbreviated to GIS) is an information system
with which (spatial) data or information about geographical objects – called ‘geo-information’ –
can be stored , managed, processed, analysed, integrated and presented (source:
Wikipedia//Geographical_information system).
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during the data survey (April up to and including June 2013). The shaded
part around the islands in the legend is the part where the DCNA and Geoweb data correspond. On Geoweb, no vulnerable areas were specified for
Bonaire, so these were taken from the DCNA website.
-

Transition/borders between coast/land as displayed in Geoweb.

-

Depth lines in the sea, where known and indicated in Geoweb, and the 60m
depth line as an approximation, interpolated by Grontmij.

-

Individual charts of Bonaire, Saba and Sint Eustatius with the vulnerable areas.

-

The Saba Bank as a Particularly Sensitive Sea Area (PSSA) in a chart in
which Saba and Sint Eustatius are displayed.

-

In addition to the charts that are applicable the whole year round (the ‘basic
charts’), there is also one set of charts with season-related sensitivity − that
is, vulnerable areas that are extra vulnerable in a particular season.

Components that were not included while compiling the charts but which can play a
role in the crisis management and prediction of an oil incident:
-

data that is still being developed or that has not yet been published:
o

Stochastic analysis for the ASA model (expected in late 2013): an oil
distribution model that is used to calculate where the oil is likely to
flow. The ASA model itself is already operational;

o

In late July 2013, the Dutch Caribbean Biodiversity Database
(DCBD) plans to publish shapefiles with the most up-to-date charts;

-

anchoring areas, restrictions for shipping, water intake locations, etc.: this
report only specifies the vulnerable areas, but the use of ‘layers’ in GIS programs does mean that this data can be made visible and combined;

-

Location(s) FAD (Fish Aggregation Device) in Sint Eustatius: this project focuses primarily on ecological vulnerability. The FAD is important in that it is
attracting fish for the fishing industry. If fish are encountered in this area, it
is to the detriment of the fishing industry.
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6.4

Oil and detergents
On the water, an oil spill may cause a huge slick that can wash up onto the coast,
onto rocks and beaches. Furthermore, foraging birds may unknowingly dive into the
slick (IBAs). If mechanical measures cannot be taken in time to protect a vulnerable
area, the option of dispersing the oil slick can be taken into consideration.
The dispersion of oil

The dispersion process
There are three ways in which oil can be dispersed:
- natural dispersion, under the influence of natural processes such as wave energy
- mechanical dispersion, by mechanically mixing the oil in water
- chemical dispersion, by adding detergents.
An oil slick on the water surface is exposed to various natural processes. Under the influence
of wave energy, the oil and the water are mixed. Then part of the oil dissolves in the water,
while the natural dispersion of drops of oil in the water may also occur. The use of detergents
on the oil slick results in a faster and stronger degree of dispersion.
The dispersion process can be described in two steps: primary dispersion is the splitting of the
oil into drops that disperse in the water column. This first process can take several hours. The
secondary dispersion is the distribution of the drops of oil over a large volume of water
through diffusion, turbulence and variations in current in the water. This second process can
take one or more days (Bonn Agreement, 1998).
Properties of detergents
Detergents can be classified on the basis of three generations and three types. It is mainly the
third-generation, type-3 detergents, that are currently used internationally to combat oil pollution (Bonn Agreement, 1998). When Rijkswaterstaat decides to deploy detergents in accordance with the Detergents Decision Tree, then only the third-generation detergents are permitted, both in the North Sea and in the Caribbean Netherlands. These detergents have been
improved in terms of their effectiveness and toxicity. The detergents that can be used to combat oil pollution consist of two or three surface-active substances and a solvent (glycolether or
water). The active ingredients in the detergents are the surface-active substances. The molecules of these substances are made up of a hydrophilic and a lipophilic component. Due to this
dual property, the molecules are on the interface between oil and water and in that way reduce the surface tension. Besides the above-mentioned surface-tension-reducing effect, the
use of detergents also has a repellent effect between drops of oil that have formed. (Source:
TNO report: Proposal for an assessment procedure for the deployment of detergents in combatting calamitous oil spills, 2004).

The document ‘Detergents Decision Tree Caribbean Netherlands version 23-012013’ drawn up by the National Coordination Commission for Environmental Pollution Water of Rijkswaterstaat (LCM) maintains a minimum water depth of 60 metres for the Caribbean Netherlands before any detergents may be deployed (see
Appendix 6.5). Two of the three MPAs also maintain 60 metres as a boundary line,
except for St. Eustatius. A depth of 60 metres was opted for in the decision tree
because of the steepness of the seabed and the possible vulnerability of the coral
reefs. A certain safety margin has been built into this figure. Based on the data from
a scenario analysis yet to be implemented (see Appendix 8.3), it is hoped that by
the end of 2013 it can be determined whether it will be possible to define this
boundary more strictly. In addition to the criterion of 60 metres, it is also important
to maintain a certain distance from the coast (shallow zone). The Detergents Decision Tree maintains a distance of 1000 metres from the coastline. This is important
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in order to prevent oil treated with detergent from still reaching the coast later and
further dispersing there in the most vulnerable zone.
The term ‘vulnerable’ is used here in two ways: on the water and in the water.
In short, the detergents work in such a way that the oil is absorbed into the water
column. In the North Sea, 10 ppm (parts per million) and higher are maintained as
a toxic concentration at a depth of 20 metres. At a minimum depth of 60 metres,
which is applied around the islands in the Caribbean Netherlands, that concentration
will be lower. Research is currently being conducted in the Caribbean by Wageningen UR into the deployment and impact of detergents in the vertical water column.
We recommend that this research is followed up and that the results are processed
in the Detergents Decision Tree in due course. One of the considerations in the
study is that in shallow sea areas it may be better for an oil slick to continue floating
on the surface or to reach the coast9 than for dispersed oil to precipitate on the seabed. Very little is known about parts of the sea that are deeper than 60 metres. If
oil has dispersed sufficiently there, it is assumed it will cause little damage in the
sea because it will be very diluted there. It depends on the particular situation, but
a disaster similar to that with the Deep Water Horizon is very unlikely; there, the oil
came from the seabed, and it involved amounts that were unusually large for the
Caribbean Netherlands.
Please Note: MPAs and the Saba Bank include coral that is very sensitive to disruption by pollution in the sea and on the seabed. The existing decision tree takes this
into account.

9

Depending on the situation and on the substratum.
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6.5

Detergents Decision Tree
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6.6

Collaboration
This report was compiled with the collaboration of:
Name + organisation
Aline te Linde, Twynstra Gudde
Edwin Foekema, IMARES
Joost Lahr, Alterra
Marieke de Lange, Alterra
Ronald van Lanen, Grontmij
Astrid Hilgers and Hayo Haanstra,
Ministry of Economic Affairs
Bert van Munster, RWS WVL
Boris Teunis, RWS WD
Diana Slijkerman and
Erik Meesters, IMARES
Dick Knoester, RWS
Jan Kool, RWS
Janneke Bos, RWS
Paul Beurskens, Grontmij
Paul Hoetjes, Economic Affairs
Paul Westerbeek, DCNA
Peter Verweij, WUR
Serge Rotteveel, RWS VWM
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Description
Making CN’s information need transparent
Sensitivity charts for Detergents on the North
Sea

Nature policy employees for the Caribbean
Netherlands
Oil distribution model, operational realisation
The Caribbean Netherlands
Content-related knowledge of the Caribbean
Netherlands ecology
Area management, information about detergents, report on detergents and the North Sea
Decision tree/ operational/ information from
travel reports
Marine charts. Soil manager CN + NZ. Improving soil and water charts
Working on Geoweb for RWS and created the
charts
Content-related information and familiar with
areas. On Bonaire
Nature information related to the Caribbean
Netherlands
DCBD
Oil distribution model, operational realisation

