ControlofwaterpollutionintheNetherlands

Introduction
For many years a national effort has been
made by government, local authorities and
industry to combat water pollution.
In many disciplineswork hasbeen carried out
to solve the problems caused by the large
quantity of waste water, the complexity of
industrial activities and the many and varied
effects of pollutants.
Much further research isstill necessary to fill
the gap of knowledge with relation to the
effects of the waste products on the surface
waters and the methods for reducing the
quantities of the discharged substances to an
acceptable, harmless level.
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Central government isresponsible for the
management and quality of the major water
courses such as the rivers Rhine, Meuse and
Scheldt.
The provincial authorities are essentially
responsible for the remaining water courses,
but they may in turn delegate responsibility
to thewater control boards,ashasbeen done
inmost cases.Hie solefunction ofthe boards
isto manage surface waters and polders.
Furthermore, the water boards control the
purification plants as far asthe treatment of
municipal sewage isconcerned. To meet the
cost ofmeasures necessary for the abatement
and prevention of water pollution a levyis
imposed on those discharging pollutants
('polluter pays' principle).
Everyone discharging oxygen-consuming
substances has to pay acharge based on the
discharged quantity of inhabitant
equivalents.
The quantity of inhabitant equivalents is
calculated by using the formula:
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It isthe aim of this article toshow— in a
nutshell - the state ofaffairs and the progress
made with regard to the control of water
pollution in the Netherlands.
This article aims to describe
- Pollution of Surface Water Act;
- emission standards;
- sources of water pollution;
- sewerage and waste water purification and
sludge treatment;
- eutrophication;
- dredged materials, and
- international co-operation.
Some facts and figures have been inserted.
Readers, interested in these facts and figures
are referred to the Dutch 'Water Action
Programme 1980-1984', which describes the
principles and main outlineofnational policy
to maintain the quality of Dutch surface
waters.
Pollution of Surface Waters Act.
The legal framework for combatting water
pollution in the Netherlands isprovided by
the Pollution of Surface Waters Act, which
came into force on 1December 1970, and
the implementing regulations pursuant to it.
It was revised on 1 January 1982.
According to this Act it isprohibited to
discharge polluting or harmful substances
into surface water without a permit.
In addition the Act gives regulations with
reference to national policy tocontrol the
quality of the surface waters.
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Central government itself does not operate
waste water treatment plants.
The task of central government islimited by
law to 'passive' water quality management,
which implies that government involvement
isrestricted tograntingdischargepermits and
collecting levies.The total revenue from
levies isused to subsidize the local and
regional authorities and the industries
actuallyconstructing wastewater purification
plants. Grants are only given to the bodies
concerned, ifthedischargepermit imposesan
obligation to reduce an existing discharge.
Grants amount to 60 per cent of the investment costs of biological treatment plants and
90 per cent of the costsof physical-chemical
plants.
The percentages were fixed, bearing in mind
firstly that the costs before and after
sanitation should be kept rougly in balance
and secondly, that the variable costsof
physical-chemical treatment are generally
much higher than the equivalent costsof
biological purification.
Measures with regard to the development of
less polluting production methods and the
recycling of wastes can also be subsidized in
certain conditions.
There are 31water control boards in the
Netherlands. In 1984levies ranged from
21.50 guildersto8 6 - guildersper inhabitant
equivalent.
An important element of the Pollution of
Surface Waters Act isthe 'Water Action
Programme', which must be published every
five years by the Minister of Transport and
Public Works and the Minister of Housing,
Physical Planning and Environment.

In the Water Action Programme anoutlineis
given of the proposed policy in state waters
and of water pollution throughout the
Netherlands over afive year period.
In the Programme the motives and the
starting-points of the national strategy are
explained, the objectives of water quality
management are indicated and the directives
in relation to the limitation of discharges are
given. In addition, the developments in the
past period are evaluated and future measures
of sanitation are recommended. Attention is
paid to financial consequences aswell.
One of the new provisions of the revised
Pollution of Surface Waters Act isthe
introduction of a system of water quality
plans. All aspects of or related to water
quality control must be dealt with in these
plans, which must be drawn up once every
decade by the Minister of Transport and
Public Works for the state-managed waters
and bythe ProvincialExecutivesfor the other
waters.
Among other things the water quality plans
deal with the use of the surface waters, water
quality as it isat present and asitis required
to beinthefuture, aninventoryofdischarges,
measures to be taken and economic aspects.
The plans are set up more extensively than
most of the plans that had been produced so
far. The protection of public health,
ecosystems (flora and fauna) and the material
interests of human society were used asa
basisfor thewater qualitycontrolpolicy, that
isoutlined in the Water Action Programme
1980-1984. A reduction of the existing
pollution and aprevention ofnewpollution is
the prime objective of policy.
So-called black-listed substances and
grey-listed substances are distinguished.
This terminology originates from international consultations (a.o. EEC).
In an EC-directive (76/464/EEC) the criteria
for toxicity, bio-accumulation and persistency
are mentioned explicitly inconnection with
the summing upofcertain substancesinListI.
Meanwhile the semi-official expression
'black list' has found itsway into the
language. In addition to the black-list a
so-called 'grey-list' isknown (ListII),inwhich
the remaining harmful substances have been
summed up. Pollution by black-listed
substances isto be definitively terminated.
Since in practice zero-level can scarcely be
obtained it isrequired that these discharges
are reduced asmuch as possible by use of the
best technical means available.
By best technical means are meant
techniques, which bring about the largest
reduction of pollution and which have been
applied at least once in practice.
Grey-listed substances must be limited by
best practicable means and they are applied
inrelation tothewaterquality standards, that
are in force for the receiving surface water.
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Best practicable meansaretechniques,which
bring out the best results,having taken the
economic aspects into account aswell.
Aside from this, the policy isbased upon the
standstill principle. Regarding the discharges
of black-listed substances, this principle
implies that the total discharge of individual
pollutants in a particular area should not
increase. For grey-listed substances the
standstill principle iselaborated in the
meaning that the quality of acertain surface
water should not deteriorate significantly.
To realize these objectives a number of
measures are being taken and have already
been taken by government and industry.
The state of progress isillustrated in table I
and II.
TABLE I-Oxygen-consumingsubstances (millioni.e.).
1969 1975 1980 1985
domestic discharges
industrial discharges

12.5
33.0

13.3
19.7

13.8
14.3

14.2
9.7

total
eliminated in public
sewage works

45.5

33.0

28.1

23.9

5.5

8.7

12.8

19.5

40.0

24.3

15.3

4.4

level of oxvgen-consuming
substances in surface waters

TABLE II - Dischargesintonsper annum.
mercury
cadmium
zinc
chromium

1975
4.8
30
1,250
390

1980
0.85
15
660
140

1985
0.45
10
170
110

It isto be expected that between the date the
Pollution of Surface Waters Act came into
force (1970) and 1990 about 4.45 billion
guilders will have been invested by governmental authorities and 2.5 billion guilders by
industry.
Total annual costsamount in 1980to 1 billion
guilders and will amount to more than
1.7 billion guilders in 1990.This means that
the annual costs of water quality control
borne by both constitute 0.36 percent of the
gross national product (GNP) in 1980, and
will rise to 0.5 per cent of the GNP in 1990.
Emission standards
A large number of factors have to be taken
into account when the conditions under
which discharges of industrial effluent are
allowed are drawn up in a permit. They
include the nature and sizeof the production
process, the possibilities for processing the
waste products, thequestion ofwhether itisa
new discharge or an already existing one and
the quality objectives for the surface water
into which the effluents will be discharged.
In the framework of various international
agreements limit-values have been
established for dischargesofsome black-listed
substances, namely cadmium and mercury.
Nationally there are also activities to achieve
harmonisation of discharge permits.

The Co-ordinating Committee on the
execution of the Pollution of Surface Waters
Act has established aworking group to
prepare recommendations of the harmonisation of policy on permits for discharges of
non-oxygen consuming and toxic substances.
Up to now, the following branches of industry
have been considered:
—paint, lacquer and printing ink works;
—car repair shops and allied trades;
—pesticides formulating plants;
— laboratories;
—the metal industry, including the electroplating industry;
—graphic and photographic companies;
— hospitals;
—wood preserving plants;
—mushroom farms.
Recommendations have already been
published.
Effluent from residential areasand industries
together with urban run-off, is usually
collected in municipal sewerage systems and
carried to the site where itcan be treated and
discharged into surface waters with the least
problems.
The sewagethuscollected isgenerally treated
at a low rate biological treatment plant. The
following results are then achieved:
BODf
10 to 20 mg/1
N-Kjeldahl
10 to 20 mg/1
Settled solids
0.1 to 0.3 mg/1
Suspended solids
20 to 30 mg/1
Sources of water pollution
Water pollution iscaused byemissionsof
very different composition, coming from
varying sources.
The sources, can be divided intopoint sources
and non-point sources of water pollution.
Point sources are sources which can be
related to specific points of discharge. Meant
are industrial discharges,but alsoeffluents of
public sewage treatment plants.
The non-point sources are not easily
definable. As examplesofdiffuse sourcescan
be mentioned: atmospheric fallout (dry and
wet deposition), transport activities (traffic),
land runoff, erosion, corrosion, navigation,
recreation, percolating water. Though
discharges of domestic sewage in most cases
finally lead to a collected discharge at one
point, domestic sewage assuch isbecause of
the diffuse origin of the contaminants
reckoned among the category of diffuse
sources.
In view of the fact that since 1970,when the
Pollution of Surface Waters Act became
operative, important reductions of direct
discharges have been achieved, the contribution of the diffuse discharges has become
increasingly important. For the coming years
special attention willbe paid to this
contribution to water pollution.
Recently a beginning has been made in

quantifying diffuse sources.This investigation
will concern itself mainly with emissionsof
nutrients (phosphate, nitrate), heavy metals
and organic micro-pollutants.
The first rough results show for instance that
road-traffic isresponsible for relatively
important emissions of chromium, lead and
nickel. Wet deposition causes a considerable
emission of zinc.Few data are usually
available concerning diffuse emissionsof
organic micro-pollutants.
Because of the siting and construction of
sewerage systems and pipelines, and the
realization of waste water treatment plants
the quality of many surface waters in the
Netherlands has improved greatly.
This isvalid especially in regard to oxygenconsuming substances. Over the years the
centre of attention has been gradually
transferred to non-oxygen consuming
pollutants,such asnutrients andorganic-and
inorganic micro-pollutants.
Of these categories of pollutants knowledge
of the organic micro-pollutants isleast
developed. Not onlyisthegrowinginterestin
thiscategory ofrecent date,but there arealso
a great number of substances to be
considered: at least 1,500 substances bear
potential risks to water quality.
The existence of organic micro-pollutants in
the environment isconsidered a strong
threat. Adequate measures and a succesful
combatting of water pollution will not be
possible before the sources causing this
contamination are known.
Since 1976 the Governmental Institute of
Sewage and WasteWaterTreatment (RIZA)
in Lelystad has been inquiring into the
occurrence of organic micro-pollutants in
municipal and industrial waste waters.
Nevertheless a lack of knowledge existsin
regard to the sources, which became all the
more apparent when itwasshown that
regarding certain substances like pentachlorophenol the concentrations of the
receiving water were not in accordance with
known emission.
The quality ofthe surface waterindicatesthat
important sources are still unknown.
The Governmental Institute will intensify
research into the sources of organic micropollutants over the coming years. Among
other things attention will be paid to the
application of these substances and to the
generation of harmful by-products during
industrial processes.
Sewerage, wastewaterpurification and
sludge treatment
The water carriage system isthe basisof an
effective public health control and thecostof
the sewerage system isinmany cases greater
than that of the sewage treatment works.
In combined sewerage systems in the flat
areas which form the larger part of the
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Netherlands, deposition of sludge is often
unavoidable. Large amounts of sludge may
be discharged when the diluted sewage
begins to overflow.
From this point of view the principle in the
design of sewerage systems inthe Netherlands
wasborn. It isbased on thepointofview,that
in trying to prevent the pollution of surface
water the frequency of overflow operation is
more important than thedegree ofdilution or
the duration of overflow operation. The size
and nature of the receiving surface water
determine the acceptable frequency of
overflow operation.
For many years combined drainage was the
general rule, but over the decade there has
been an increasing preference for seperate
and intermediate systems.
Decreasing the overflow frequency not
always positively affects the quality of the
surface water. Restriction of the frequency is
often accomplished by enlarging the storage
capacity of sewer system by overdimensioning
of individual sewers, which leads to more
sludge settling during dry weather. During
storms this sludge will be resuspended and
many reach the surface waters through
stormwater overflows. So the overflow
frequency isnot necessarily acorrect design
criterion for a combined sewer system.
At least as important for the quality of the
surface water are the quality and quantity of
the storm water discharges. Therefore an
extensive data collecting programme has
been implemented in which qualities and
quantities of stormwater discharges are
determined with the ultimate goal to form a
pollution emission model to predict the
quantities, quality and frequency of stormwater discharges into surface waters.
In addition research isbeing carried out into
the relation of pollution emission and the
quality of the surface water, and the effect of
special provisions like storage tanks, swirl
combined sewer overflow regulator and
micro-strainers to pollution emission.
Waste water treatment has to be considered
as only one link of the chain of collection,
carriage, purification of waste water and
sludge treatment. The seperate linksof that
chain all need equal attention.
Sanitation ofan undesirable situation asks for
a well-balanced study of interests. Dutch
consulting engineers now have considerable
experience in siting and construction of
carriage systems,treatment plants,andin the
technology of sludge.The main considerations in making a choice are:
— efficiency;
—reliability and consistency:
— flexibility;
—environmental effects (the risk of noise
and smell nuisance);
—security;
— energy-balance;

—economics;
—experience:
—extent and skill of the labour needed;
—area required and
—physical planning.
The importance beingattached toeachof the
above-mentioned aspects depends on local
situations.
After the ultimate choice of the system has
been made the design-criteria can generally
be determined. It isnecessary to distinguish
between purification plants designed mainly
for domestic sewage - municipal sewage and plants which will have to deal with
industrial waste water.
The latter category requires extensive
investigation into the possibilities of
improvement of the production process,
previous to determination of the flow, the
nature and the composition of the sewage.
The effluent problem hastoberegarded asan
integral part of the production process and
not as a separate problem.
So, the steps to be taken by industry to curb
pollution can be divided into internal and
external measures.
Industry has to adopt this approach for
economic reasons also when planning an
industrial waste water purification plant; a
pilot plant for investigation of the most
appropriate method of treatment isgenerally
necessary.
Based on local circumstances awide range of
types of treatment plants have been realized.
Up to 01-01-1984 about 500 public
treatment projects were carried out.
In addition about 200 industrial treatment
plants were build. Municipal waste water is
normally purified by biological treatment.
Dividing the number of plants into activated
sludge plants and biological filtersshows,that
about 75 percent belongs to the activated
sludge-system, extended aeration plants
included, only 15 percent belongstothe filter
system. As for the remaining percentage we
have to distinguish between mechanical
treatment plants and two-stage biological
purification plants.
Worth mentioning isthe oxidation ditch
developed in 1953 by Dr. A. Pasveer of the
TNO Research Institute for Environmental
Hygiene. In the Netherlands 235 oxidation
ditches, in many different shapes, have been
realized for municipalwastewater treatment,
i.e. ± 60 percent of the total number of
mentioned activated sludgetreatment plants.
Most of the ditches were used for
communities of 15000 and less.
Over the years the application of the
oxidation ditch technology has progressed
from the treatment of municipal wastes to
industrial and agricultural wastes.
The need for new treatment plants for
municipal waste water will decrease during
the next decade.

Expenditure will be mainly on furbishing,
optimation and process intensification of
existing plants.
Weighing losses against profits will be of
greater inportance to management than
before.
Attention must be paid toenergy saving
processes and new techniques such as
production and use of digestion gas for
energy supply, reduction of environmental
inconveniences, automation and in this
context, the development of simpler and
more reliable instrumentation and control
systems.
Initiating and realizing this kind of
investigation isamong other things the
responsibility of the Foundation for Applied
Waste Water Research (STORA), ajoint
venture of all Dutch authorities incharge of
water quality management and waste water
treatment.
As for industries,difference ismade between
the so-called internal and external measures,
and between biological treatment and the
physical and chemical type.
The range of systems and techniques used
with regard tointernal and external industrial
measures isso wide and specialized, that it
will not be possible within the scope of this
article to deal with the wide selection of
processes involved. It concernsprocesseslike
precipitation, filtration, coagulationflocculation, flotation, adsorption, stripping,
ion-exchange, extraction, wet air oxidation
distillation, incineration etc.
Anaerobic biological processes are used on a
relatively large scale,particularly for the
treatment of concentrated organic wastes.
The system results in lesssurplus sludge than
the equivalent aerobic process and for
concentrated wastes it ispotentially cheaper.
The Agricultural University of Wageningen,
the 'NV Centrale Suiker Maatschappij'
(CSM) in Amsterdam,and the Technological
University of Delft played a leading role in
the development of anaerobic treatment
processes in the Netherlands. By now more
than 20 'upflow anaerobic sludge blanket'
reactors have been build.
With financial support from the government.
Gist-Brocades in Delft, known for its
preparation of baker's yeast and
manufacturer of alcohol, hasdeveloped a
new method of anaerobic waste water
treatment for the Netherlands.
A characteristic feature ofthismethod isthat
micro-organisms are attached to an inert
support medium, e.g. sand. The microorganisms are so firmly attached to the sand
that a high degree of turbulence can be
applied without the sludge getting detached
from the support medium. This makes it
possible to use upwards hydraulic ratesof
flow in fluidized bed systems.
The system has been successfully used on a
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pilot-plant scale. It has been shown that a
COD-conversion of 60 kgCOD/m 3 reactor
volume per day ispossible.
In the course of 1983 the construction ofa
full-scale plant at the factory site started; the
plant came into operation February 1984.
The problems, related to the processing and
the disposal of sewage sludge arewell known
all over the world.
The increase of the number of sewage
treatment plants hascontributed to this
problem. A possible additional increase may
result from phosphate removal in sewage
treatment plants.
It isscarcely possible to outline a general
programme onwhich the rightwayofsewage
sludge treatment canbebased. Unfortunately
no process exists that leads to better results
than all other processes.
The existing possibilities of treatment and
removal of sewage sludge are, roughly, using
sludge for agricultural purposes, or dumping
or incineration of dewatered sewage sludge.
Table III shows the situation concerning the
disposal of sewage sludge in the Netherlands
(1980).
The selection of the appropriate system of
sludge treatment isdecided largely by the
final destination of the sewage sludge.
In making this decision physical planning,
environmental aspects, reliability and
expenditure are to be considered.
Agricultural use of especially liquid sludge
has certain advantages:
—the direct re-use of organic material;
—the system isrelatively inexpensive;
—the flexibility at sufficient radius of action.
Agricultural use of this method islimited by
veterinary hygienic objections to the
application of sewage sludge on grassland
and environmental objections, becauseofthe
occurrence of heavy metals and other
hazardous substances in the sludge.
In order to ensure that sewage sludge is used
for agricultural purposes in a responsible
manner aguideline hasbeen drawn upbythe
Union of Water Boards for the use of liquid
sewage sludge on arable and grassland
(table IV).
Apart from sewage sludge, planners have to
take other wastes of biological origin into
account. Manure from intensive animal
breeding and compost from converted
domestic refuse also belong inthis category
of waste.
The presence of intensive animal breeding
will negatively affect the applicability of
liquid or dewatered sewage sludge for
TABLE 111 - Quantitiesof sludgedisposed. Methods

TABLE IV — Maximum permissibleconcentrationsof heavy
metals (milligramsper kilogram of dry matter).
zinc
copper
lead
chromium(Cr)
nickel
cadmium
mcrcurv
arsenic

(Zn)
(Cu)
(Pb)

2,000
600
500
SIK)

(Ni)
(Cd)
(Hg)
(As)

100
5
5
lil

Rate of application: sludge meeting thecriteria may be
applied toarableandgrassland,providingthat the following
maximum rates of application arecomplied with:
—arable land: two tonsof drymatter perhectare per year;
- grassland: one ton of dry matter per hectare per year.

agricultural purposes. Itstandstoreason that
discharge ofsewage sludgefor agicultural use
willbedifficult inareaswithamanuresurplus.
In some regions with adense population a
sludge treatment system resulting in ahigh
degree of reduction of sludge volume is
selected. An extreme reduction of volume is
obtained by incineration of sewage sludge.
Between the use of liquid sewage sludge for
agricultural purposes and the incineration of
sewage sludge there isa range of technical
possibilities for sludge treatment.
In fact, as in many other countries there isno
crystallized policywithrelation to production
and treatment of sewage sludge in The
Netherlands.
Mostly designers plan a solution for the
problem, that takesdevelopments inthisfield
into account so that future adaptation is
possible.
Eutrophication
An item of the water action programme of
The Netherlands, that has been discussed for
more than 15years but has only been solved
in a solitary case, is eutrophication.
Eutrophication iscaused bythechargeof the
receiving waters especially with phosphate
and nitrogen compounds - leading to an
excessive growth of algae and a strong
deterioration of the aquatic ecosystem.
In the Dutch shallow lakes(depth 1-5 metre)
the problemsofeutrophication are especially
an intensive growth of blue-algae and very
turbid water (Secchi disctransparency some
decimetres).
Reducing the discharge of phosphates into
the surface waters isgenerally considered to
be the most important measure for curbing
eutrophication. This point of view also holds
in regard to the Dutch situation.
A sufficient reduction of the phosphate-load
isoften extremely difficult in practice.
Substitution of phosphate in detergents and

ofsludgedisposal.
Methods of sludge disposal (percents)

Quantities of
sludge disposed
2.946,962 m'
228,554 tons ofdry matter

agriculture
53
35

public
greens

dumping

incineration

other
methods

25
26

16.5
34

0.5
1

5
4

dephosphating, are not enough if these
measures are only taken in the Netherlands.
The Netherlands are situated in the
downstream catchment-area of the rivers
Rhine and Meuse, rivers receivingthe sewage
of many tens of millionsof inhabitants.
These rivers have become rich in phosphate
and the water of the rivers isintensively used
for the water supply and for the flushing of
agrarian regions to reduce salinity of the soil.
The action programme on phosphate
reduction isfollowing twolinesof approach.
Firstly the authorities are working on the
gradual substitution of phosphate in
detergents and on legislation onthesubjectof
storage, processing and application of
manure for agricultural use. Secondly
investigation into possible solutions for the
problem of phosphate removal from waste
water by technical means in sewage
treatment plants being carried out.
Integral plans of combatting eutrophication
are being made for several selected
appropriate regional areas. Measures
suggested in such a plan may be
dephosphating of effluent, adaptations of
water management, removal of phosphate
from inletwater or dredging of sludge rich in
phosphate.
Within the International Rhine Commission
the necessity of reducing phosphate
concentration of the river Rhine will be
emphasized.
The investigation ismainly directed at
eutrophication control strategies in behalf of
appropriate regions. All possibilitiesof
improvement ofwaterquality arestudied and
after the execution of measures the
development of the quality isexactly
followed. Insight into the nature of the
problems and into the relations between, for
instance phosphate and algae-biomassis
being obtained by eutrophication surveys for
the Dutch lakes.The Drawing up of water
and phosphate balances by water bouards
forms an important base for research of
eutrophication.
Main objectives of the study are the
behaviour of blue-algea and the exchange of
phosphate between sediments and water.
Ecological modelling has an extremely
important integral function in the
investigation. Great importance is attached
to starting lake restoration projects.
The influence ofahighlyreduced phosphateload combined with flushing isbeing studied
in lake Veluwe since 1979.
Alongsides this project other investigations
of the same topic have been planned.
As mentioned above, increasing attention
was paid during the last decade to the
possibilities of restraining the flow of
phosphates in order to prevent eutrophication
of the receiving surface waters.
There isexperience with and research into
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phosphate-replacing agentsindetergents and
systems, suited for the removal of phosphate
from waste water.
Research has been carried out into the
behaviour of nitrilo-triacetic acid in a sewage
treatment plant. It can be concluded that
degradation of NTA isasewage treatment
plant proceeds normally, a high degree of
degradation was measured and no effects
were observed concerning mobilization of
heavy metals.
Extensive investigation has been carried out
into phosphate removal by adding chemicals
to the waste water in the treatment plant.
Research isbeing carried out into beneficial
and economic alternative methods of
dephosphating waste water, such as
phosphate removal in afluidized bed, and
biological phosphate removal.
Dredged materials
Shipping has always been important in the
Netherlands, this isdue to the fact that the
country issituated alongtheNorth Seaand to
the tact that the Netherlands are connected
with the most important industrial areasin
Europe via the riverswich run through the
country.
The rivers Rhine, Meuse, Eems and Scheldt
carry seaward material that waseroded inthe
upper courses, e.g. sludge. At high tide,
sludge from the sea iswashed into the rivers
and the seaport. The sludge willsettle down
on places,where there islittlecurrent suchas
harbour-basins and downstream branches of
the rivers.
To keep the harbours and the fairway
accessable to shipping the settled sludge has
to be removed regularly. The quantity of
sludge which isdredged out yearly from
harbours and the fairways amounts to
65 million cubic metres!
Up to some years ago the manner dredgedout sludge was stored was principally
determined by the method of dredging, the
expense and the possibilities for use of the
sludge.Generally sludgecomingfrom thesea
could be dumped intothesea.Dredging from
the rivers were mainly used for earthing up
grounds for the extension of towns or
agrarian destination.
Over the past years knowledge has been
gained concerning the quality of sludge.
Especially raw dredgings from the rivers and
some harbours were contaminated by
(heavy) metals.PCA andorganic halogenous
compounds like PCB,drins and HCB.
On account of this pollution, problems have
occurred increasingly as to the storage of
sludge. The number of possibilities for
dumping the sludge were drastically
restricted and higher standards were set.
The granting of a permit for the storage of
sludge from dredging nowadays depends on

the influence ofthestorage upon flora, fauna
and groundwater.
The problems of several storage-sites in the
western part of the country needed extensive
study. Research done into the effects of
dumping dredged materials in the
Oostvoornse Meer can be looked upon asa
model study of the geochemical processes
related to storage.
When investigating the effects of sludge
containing drins, dredged out from the first
Petroleumhaven near Rotterdam particular
attention was paid to the dredging-technics
and to the influence on the ground water.
Technical skill has greatly improved the last
few years. In the continual research into
dredging methods,one isalwaysawareof the
consequences to theenvironment. In another
case theeffect ofthesettleddredged materials
on the upper waterlayer of a pond, partially
filled with sludge isbeing studied.
Because of the strong pressure of the public
resistance against storing dredged materials
on landlocations and because of a tendency
to centralize storage of this kind of sludges,
the authorities are planning a location for
storage at the North Sea coast.The intention
isto dump about 10million cubic metres of
sludge yearly during aperiod of 15years
beginning in 1987.
Extensive studies because of an Environmental Impact Statement are being carried
out at thistime.Meanwhile further reduction
of harmful discharges takes place. Moreover
there are negotiations on limitation on
international level.
International co-operation
The Netherlands attaches great importance
to international co-operation on the
protection of the aquatic environment.
The Netherlands downstream position on
several international rivers (Rhine, Meuse
and Scheldt) has promoted this.These rivers
affect the aquatic environment of the
Netherlands, including the coastal waters.
Furthermore, the impact of international
agreements and standards on national water
management policy isgrowing.
For the Netherlands, the most relevant
multilateral fora are the European
Community (EC), the International
Commission on the Protection of the Rhine
against Pollution (ICPRP) and several
commissions on the protection of the marine
environment (e.g. the Oslo & Paris
Commissions).
Up to now, twelve EC-directives on the
protection of the aquatic environment have
been adopted. Four directives contain
standards for surface waters according to use
(drinking water, bathing water, fresh water
fish, shellfish). Three other directives
regulate mercury and cadmium discharges
and are covered by parent directive 76/464/

EEC on pollution caused by certain
dangerous substances discharged into the
aquatic environment of theCommunity. This
directive distinguishes two groups of
dangerous substances:
—very dangerous substances (List I);
- less dangerous substances (List II).
A list of 129 List Isubstances wasdrawn up
by the EC-Commission. This provisional list
serves as a basis for further activities by the
Community and isrecognized bythe member
States as a provisional basisfor the national
abatement of water pollution by these
substances. Participants inthe ICPRPare the
FRG, France, Luxemburg, the Netherlands,
Switzerland and the EC. In 1976, the
convention on the protection of the Rhine
against chemical pollution was concluded.
In practice, thisconvention iselaborated in
close connection withdirective 76/464/EEC.
Limit values for discharge of mercury and
cadmium have been adopted. Furthermore a
ban on the use polychloribated biphenyls
(PCB's) has been recommended.
The entry intoforce oftheconvention on the
protection of the Rhine against pollution by
chlorides (the 'salt convention') has been
considerably delayed. It is expected,
however, that in the course of 1984 this
convention will have been ratified byall
contracting parties. A convention against
thermal pollution (of the Rhine) isin
preparation.
With regard to the protection of the marine
environment, the Netherlands participates
notably inthecommissionsforthe elaboration
of the following conventions:
—the Paris convention (1974) for the
prevention of marine pollution from
land-based sources;
- the Oslo convention (1972) for the
prevention of marine pollution by dumping
from ships and aircraft;
- the global London Convention (1972) on
the prevention of marine pollution by
dumping of wastes and other matter;
—the global London convention (1973) for
the prevention of pollution from ships
(MARPOL).
The Paris convention iscomparable with
directive 76/464/EEC. The 1972 conventionsof Osloand London contain regulations
on dumping and incineration ofwastesatsea.
The MARPOL convention regulates
operational discharges from ships (e.g.oil
discharges from tankers).This convention
entered into force in October 1983.

• •

•

