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Summary

1 Introduction
In October 1991 the Conseil Interparlementaire Consultatif du Benelux/Raadgevende 
Interparlementaire Beneluxraad published a report on the river Scheldt (water policy, 
functions and water quality). In 1992 the member countries of the Economic Commission 
for Europe (ECE) signed the United Nations Helsinki convention on international water 
management of border crossing river systems. The Scheldt and Meuse riparian states 
started negotiations on a water treaty in 1993. The water management administrations 
have initiated the International Scheldt Group (ISG), This interim progress report is the 
account of the ISG activities in 1993.

The ISG objectives in 1993 were:________________________________________________

* A joint inventory of available dató on water management organization, communal 
and industrial water pollution, water quality, waste water treatment efforts and 
investments in the Scheldt basin.___________________________ _________________

* The setup of an information database and presentation system for the Scheldt basin 
(Scheldt-GIS)-   -___

* The data collection and analysis to make recommendations on the establishment of
ah integrated management approach in the Scheldt basin. _____________________

* To build on the present working relationships between the water management 
administrations in the Scheldt basin.

The participating water management administrations are:
- Agence de l’Eau Artois-Picardie (North-France)
- Direction Générale des Ressources Naturelles et de l’Environnement (Wallonia)
- Administration des Ressources Naturelles et de l’Environnement (Brussels)
- Vlaamse Milieumaatschappij (Flanders)
- Instituut voor Natuurbehoud (Flanders)
- Rijkswaterstaat, Directie Zeeland (The Netherlands)
- Rijkswaterstaat, Rijksinstituut voor Kust en Zee (The Netherlands)
- Centrum voor Estuariene en Mariene Ecologie (CEMO)

2 Description of the study area
The river Scheldt takes its rise in North-France, nearby Gouy-le-Catelet, just north of 
Saint-Quentin. The river, which is about 350 km long, flows through France, Wallonia, 
Flanders and the Netherlands and debouches in the North Sea between Vlissingen and 
Breskens. Downstream of Gent the estuarine part is situated (length: 160 
Km); this part consists of a fresh water, a brackish and a salt water zone.
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The Scheldt basin, as studied in this project, has the following borders:
- the North Sea and the river Yser basin in the west;
- the coastal river basins in the southwest;
- the basins of the rivers Meuse and Rhine in the southwest, the east and the north,

The Scheldt and the tributaries are lowland river systems. Characteristics of these river 
systems are low current velocities and meandering. Water management administrations 
canalized large parts of the watercourses for shipping purposes and the surface water 
distribution. More than 250 locks and sluices form artificial junctions between water
courses. The river Scheldt basin includes several canals that flow in or out the basin.
The total surface of the Scheldt basin is 23,000 km2 divided among France (33%, 
Wallonia (19%), Brussels (1%), Flanders (63%) and the Netherlands (4%). Eleven 
millions people live in the basin.
In the Scheldt basin the authorities and water management organizations use several 
hydrographic and administrative divisions. Within the division in hydrographic subbasins, 
as used by the Vlaamse Milieumaatschappij, the emphasis lies on the river Scheldt and 
her main tributaries:

- Haut-Escaut/Boven-Schelde
- Lys/Leie
- Dendre/Dender
- Senne/Zenne
- Dyle/Dijle
- Demer
- Nete
- Boven-Zeeschelde
- Beneden-Zeeschelde
- Kanaal Gent-Temeuzen
- Westerschelde

The authorities and water management organizations also use divisions in administrative 
area. These areas are:

- the zones E l, E2 and E3 (North-France);
- the Brussels Region (Brussels);
- the intercommunales IPALLE, IDEA and IBW (Wallonia);
- the AWP-II basins (Flanders);
- the waterschappen WS20 till WS25 (The Netherlands^.

There is hardly any information available on the water distribution in the Scheldt basin. 
There is no or little communication between the administrations that collect hydrographic 
data of the river Scheldt and its tributaries. There are big differences between summer 
and winter periods. In dry, summer periods surface water of the rivers Lys and Scheldt is 
diverted to the coastal area since 1971. Consequently, the mean annual flow rates of the
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Haut-Escaut and the Lys are lower since then. Approximately 65% of the surface water in 
the Scheldt basin upstream from Gent ís diverted to the Nordi Sea via canals. Fresh water 
is essential for the "survival" of the Scheldt estuary with the fresh- , brackish and salt 
intertidal areas. If more fresh water will be diverted, the Scheldt estuary will salt.
The high number of habitants, the high degree of industrialization and the agricultural use 
of a big part of the area mean a considerable burden to the aquatic ecosystems in the 
Scheldt basin. The water quality management problems are comparable in the different 
parts of the Scheldt basin:

* low groundwater and surface water levels_______

* pollution o f ground* and surface water

* insufficient waste water treatment infrastructure

* the management of transboundary watercourses

* sediptent contamination

Generally, from source to mouth the emphasis of the problems shifts from the surface 
water tot the bottom sediment. In the Scheldt estuary the main specific problems are:

♦ the physi^morphbldgícai disturban because óf the dj^edgiflg actlvi

♦ the erosion of tidal flats and shores : ______

♦ the reduction of the fresh water stream to the estuary

3 W ater quality management organization

3.1 France
In France nine ministries carry out different aspects of environmental protection and 
management. The Ministry of Environmental Affairs coordinates the activities of the 
different ministries. This ministry has not a large decentralized apparatus. Therefore, it is 
partly dependant on the civil servants of the other ministries.
The regions, the departments and the municipalities play also roles in the water manage 
ment organization. Because the responsibilities on water management are divided over 
many administrations, the coordination of the activities is a complex matter.
The basin approach with the Basin Committees on the one hand (water policy) and the 
Basin Water Agencies (executive tasks) on the other hand is a good step in the direction 
of an integrated water management approach. Because all kinds of groups of interests 
participate in the river basin contracts, these contracts could also be a good basis for an 
integrated management approach.
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The civil servants that are responsible for the environmental permitting, are also respon
sible for the control tasks. There are too less inspectors to control the discharge permit 
prescriptions. The administrations involved are responsible for both environmental 
permitting and the stimulation of the industrial and agricultural development.
The industrial water pollution tax rates are based on discharged amounts which are 
calculated (production processes).
Compared with the Fifth Action Programme, the Agence de l’Eau Artois-Picardie doubled 
its budget. Approximately 230 millions ECU’s will be invested in the Scheldt basin 
between 1992 and 1996.

3.2 Brussels
The Administration des Ressources naturelles et de l’Environnement is responsible for the 
technical and administrative aspects of water management, including environmental 
permitting and monitoring of surface and groundwater quality. The Brussels Instituut voor 
Milieubeheer develops the water policiy for the Brussels Region.
Since the 1th of November a new integrated environmental permit system is in force, 
based on the Flemish VLAREM-regulation.
A tax system for industrial discharges is in force since the end of 1993. Due to the big 
number of small industries it is impossible for the Brussels water management administra
tion to control these all regularly. The bigger companies have to monitor their own waste 
water streams: a system of self-control,
Between 1992 and two thousand, 500 millions ECU’s will be invested in water quality 
management. The Brussels Region planned two waste water treatment plants, with a total 
design-capacity of 1,500,000 habitant-equivalents. This capacity will be sufficient for the 
communal waste water treatment of the one million habitants in the Brussels Region. The 
overcapacity will be used for the treatment of industrial waste water (500,000 pollution- 
equivalents).

3.3 Wallonia
In Wallonia one large ministry integrates different aspects of environmental management, 
including water quality policy and management. Until 1996 the Direction of Natural 
Sources and the Environment makes an annual report about the condition of the environ
ment. The 1995 report will describe the water quality, the water management organization 
and the industrial sectors.
The "Decree concerning the protection of surface water against pollution" gives the 
regimentation on environmental permitting. This regimentation is based on the European 
Union guidelines and includes general and sectoral waste water discharge standards. The 
individual industrial discharge permits do not include technical prescriptions for pollution 
prevention and waste water treatment. There is no systematic organization of permit 
control activities. The start of a new industry requires a discharge permit, including the 
strongest standards. Due to the bad social-economic circumstances, it is more difficult to 
change the discharge conditions for existing companies,
The present tax system for the discharges of communal and industrial waste water is 
based on BOD and COD.
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In the period 1992-1996 the Wallonian Region will invest 239 millions ECU’s in the 
building of waste water treatment plants and collector networks in the Scheldt basin.

3.4 Flanders
The Departement voor Leefmilieu en Infrastructuur (Department of Environmental Affairs 
and Infrastructure) of the Flemish Region, has the administrative and technical responsibi
lity for the water quality management in Flanders. The Vlaamse Milieumaatschappij 
(VMM) is responsible for the waste water treatment policy in Flanders. AQUAFIN 
exploits and improves existing waste water treatment plants and collector networks. 
AQUAFIN also builds and exploits new waste water treatment infrastructure. The 
principle of the basin committees is a good example of the integrated water management 
approach.
The environmental permitting in Flanders is mainly based on the "Law on the protection 
of surface waters against pollution" and the Flemish Environmental Permitting Regimenta
tion (VLAREM). There is an insufficient organization on the environmental permitting 
and control activities. Since 1991 there is publicity of environmental permits.
In Flanders all waste water discharge categories have to pay a tax. A distinguishment is 
made between citizens and industries that use small consumption water amounts (less than 
500 m3 a year), and citizens and industries that use large consumption water 
amounts (more than 500 m3 a year). The tax rate for the "small users" is based on the 
measured water consumption. The tax rate for the "large users" is based on the dischar
ged pollution amounts. Therefore, the Vlaamse Milieumaatschappij analyses the industrial 
waste water streams. In 1991 the VMM analysed the waste water streams of one thousand 
industries in Flanders. If analysis data are not available, the VMM estimates the number 
of pollution-equivalents, based on the production processes.
The Flemish Executive invests 1096 millions ECU’s in new waste water treatment infra
structure in the period 1991-1999. In the period 1991-1994 the hydrographic subbasins of 
the Boven-Schelde, Dender, Leie, Nete and Demer have the highest priority.

3.5 The Netherlands
The water management (qualitatively and quantitatively) of the national watercourses like 
the Westerschelde is the task of the Rijkswaterstaat. The Third National Policies Docu
ment on Water Management (NW3; 1989) describes the guidelines of the Dutch water 
management. The Evaluation Document on Water Management (1993) shows the first 
results of the NW3, and includes additional measures and financial investments until 
1998.
In the Netherlands the water management is based on an integrated approach to establish 
sustainable functioning water systems in a way that the interests of all the users of the 
water systems can be respected: today and tomorrow. Therefore, Rijkswaterstaat takes 
measures on:
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* the pollution prevention and reduction

* the sanitation of contaminated sediments

* the management and development of intertidal areas and banks

* the general water systems restoration and thé water distribution

One instrument is the target group policy. This means that governmental administrations 
and industries can draw up convenants and intention declarations to tackle environmental 
problems by a joint, coordinated approach. Water quality and emission aspects are part of 
these agreements.
An example of the integrated water system approach is the Policy Document for the 
Westerschelde (1991). This document includes an integrated water management program
me especially for the Westerschelde.
The Law on the Pollution of Surface Waters (WVO; 1970) contains the legislation 
framework on the environmental permitting. So-called General Governmental Measures 
(Algemene Maatregelen van Bestuur; AMvB’s) and ministerial regulations work out the 
guidelines of this law. The Law Environmental Management (Wet Milieubeheer; 1992) is 
the new Dutch law that will integrate all environmental laws in future.
The civil servants of Rijkswaterstaat and the Inspectors of Environmental Hygiene and the 
Environmental Police control the WVO permit prescriptions. There is a WVO contact 
team that carries out routine control activities and an annual control action. The contact 
team inventories the number of offenders of the WVO. Between 10 and 20% of the 
industries offend the WVO.
Each person, organization or industry that discharge waste water to surface water or a 
sewage system has to pay a tax. The tax rate is based on the amounts of discharged 
oxygen substances and heavy metals in a management area and the costs that the 
managers have to make. The tax system includes two principles: "the polluter pays" and 
the "interest-payment-influence."
In the period 1993-1996 Rijkswaterstaat Division Zeeland will invest 19.8 millions ECU’s 
in the Westerschelde. Until 1998 Rijkswaterstaat will evaluate and improve the financial 
water management organization in the Netherlands. Therefore in 1990 and 1991 the 
Research Committee Water Management Finance System (=  Committee Zevenbergen) 
analysed the major bottle-necks and did proposals for the improvement of the financial 
organization.

4 Scheldt-GIS
In 1993 the National Institute for Coastal and Marine Management of the Dutch Rijkswa
terstaat has setup the Scheldt-GIS. ISG uses the Scheldt-GIS as a medium for the data 
storage, linkage, analysis and presentation. The participants collect the data and decide 
which questions should be answered by means of the Scheldt-GIS.
The participants also will decide the future objectives and products of the Scheldt-GIS. If
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the participants choose one option, the financial consequences have to be discussed. Each 
administration should think about the advantages of a Scheldt-GIS in relation with its 
activities and in relation with an integrated water management approach in the river 
Scheldt basin.

The possible 1994 options are:

1 One administration makes only a database and takes care of the updating of the 
database. The ISG participants get the database and will make their own 
products and applications.

2 The Scheldt-GIS is used as a database. The ISG participants define the products 
like reports, maps and tables. One administration manages the system and 
delivers the products,

3 The Scheldt-GIS is used as a database. The ISG participants define the products 
like reports, maps, tables and
(pc-)applications. One administration manages the system and delivers the 
products and applications.

4 The Schêldt-GIS is introduced at the participating administrations. Each 
administration defines and makes its own products and applications, besides the 
joint products and applications. One administration takes care of the updating 
of the databases and the deliverance of joint products and applications,

5 Emissions in the Scheldt basin

5.1 Waste water treatment plants
If the Scheldt riparian states carry out their investments programmes, in 2000 the average 
available design-capacity in the whole Scheldt basin could be sufficient to treat the waste 
waters of the eleven millions habitants (biodegradable substances). This conclusion can 
only be drawn if no industries will be connected to the communal waste water treatment 
plants and if the total treatment infrastructure (including sewage systems and collector 
networks) will be sufficient. If some industries stay connected to the communal waste 
water treatment plants, the required design-capacity is much higher.
Until 1991 in all riparian states the emphasis lied on the treatment of biodegradable 
substances. Between 1992 and 2000 investments will also be made on denitriphication and 
déphosphatation.

5.1.1 North-France
In the French part of the Scheldt basin (area E l, E2 and E3) there are 136 waste water 
treatment plants available with a total design-capacity of 3,358,400 habitant-equivalents 
(situation 1991). This capacity could be sufficient to treat 88% of the communal waste
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water. Especially in area E3 (la Lys et la Deule) there is a lack of waste water treatment 
plants. Due to insufficient investments in the collector networks the equipment can not be 
used completely. As a result in 1990 only 46% of the communal pollution was elimina
ted.
In the period 1992-1996 the total design-capacity in the French part of the Scheldt basin 
will increase with approximately 900,000 habitant-equivalents. Until 1991 the emphasis 
has lied on the treatment of organic and suspended matter. Therefore the majority of the 
available waste water treatment plants has not the equipment for the elimination of 
nitrogen and phosphorus. One of the main problems is that some industries are also 
connected to the communal waste water treatment plants. Accidental discharges and 
strong fluctuations in the influent can cause damage and disfunctioning of treatment 
plants.
In the period 1985-1993 the mean treatment percentages for the parameters MO, MA an 
MeS (treatment plants with a design-capacity > 10,000 habitant-equivalents) were 
respectively 75%, 40% and 87%.
In the periods 1972-1981 and 1987-1991 the French government made large investments 
on waste water treatment infrastructure. In the period 1992-1996 the empasis lies on the 
development and exploitation of sewage systems, the connection of house-holdings to 
sewage systems, the expansion of the available design-capacity and denitriphication and 
déphosphatation.

5.1.2 Brussels
At this moment there are no communal waste water treatment plants in the Brussels 
Region. Therefore the waste waste water of the householdings is not treated, although 
more than 95% of the habitants have been connected to a sewage system. In 2000 two 
treatment plants will be operational with a total design-capacity of 1,500,000 habitant- 
equivalents. This capacity will be sufficient to treat both communal (1,000,000 habitant- 
equivalents) and industrial (±  500,000 pollution-equivalents) waste water.

5.1.3 Wallonia
In the Wallonian part of the Scheldt basin there are 57 waste water treatment plants 
available with a total design-capacity of 992,475 habitant-equivalents (situation 1991). 
This capacity could be sufficient for the treatment of 91.7% of the communal waste 
water.
In the period 1992-1996 the design-capacity will increase with 661,400 habitant-equiva
lents. The available design-capcity in 1996 in the area IBW and IDEA could be sufficient 
for the communal waste water treatment. In the IPALLE area more equipment will be 
required.
Until 1991 the emphasis has lied on the treatment of biodegradable substances. At none of 
the operational treatment plants the technical equipment is available for denitriphication 
and/or déphosphatation. One of the main problems is the connection of industries to 
communal waste water treatment plants.
In the periods 1972-1976 and 1982-1986 the Wallonian government made large invest
ments in waste water treatment infrastructure, in the period 1992-1996 investments will

i o



be made in the building and adaptation of treatment plants and collector networks. A 
number of small plants will be replaced by bigger ones. At four plants the technical 
equipment will be installed for the denitriphication and/or déphosphatation.

5.1.4 Flanders
In the Flemish part of the Scheldt basin 87 communal waste water treatment plants are 
operational with a total design-capacity of 3,222,960 habitant-equivalents (situation 1991). 
Iliis capacity could be sufficient for 62.6% of the required capacity. At 46 plants 
industrial waste water is also treated. The mean sewage percentage is 76%. Due to a lack 
of collector networks only 21% of the communal waste water is treated.
In the period 1991-1994 the design-capacity will increase with 976,635 habitant-equiva
lents. The availble capacity in 1995 could be sufficient for 81.3% of the required design- 
capacity. At 12 of the planned treatment plants denitriphication and/or déphosphatation 
equipment will be installed.
In the period 1989-1991 the mean treatment efficiencies of BOD, COD, NH4+, P-total, 
Cr, Cu, Pb, Ni, Ag, Zn, Hg and Cd respectively were 85%, 74%, 45%, 48%, 36%, 
33%, 46%, 11%, 18%, 45%, 5% and 12%.

5.1.5 Hie Netherlands
In the Dutch part of the Scheldt basin there are 24 communal waste water treatment plants 
available with a total design-capacity of 966,600 habitant-equivalents (situation 1991). 
This capacity is sufficient to treat the waste water of the 598,935 habitant-equivalents. 
The mean sewage percentage is 93%. The over-capacity is sufficient to treat both 
communal and industrial waste water. There are no planned treatment plants in the Dutch 
part of the Scheldt basin.
The mean treatment percentages of the parameters BOD, N-total and P-total (period 1990- 
1992) of the treatment plants around the Westerschelde were respectively 95-98%, 26- 
79% and 44-86%.
In the periods 1967-1971 and 1982-1991 large investments were made on the waste water 
treatment infrastructure. Until 1998 the emphasis ties on the optimatization of the 
available plants and the denitriphication and déphosphatation activities.

5.2 Industrial emission sources
Within the inventory the emphasis lies on the industries that are responsible for 90% of 
the emissions in a management area. One of the objectives is to make a distinguishment 
between industrial and communal discharged amounts. The available information gives 
only a first, global impression. No information is available on the relations between 
emissions and water quality.

5.2.1 North-France
In North-France the discharged amounts are calculated, based on production process 
tables for the different industrial sectors.
The Agence de l’Eau provided data (1990) on the parameters MO (=  (COD + 2BOD)/3)
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and MA (=  organic nitrogen + ammonia nitrogen). Respectively 166 and 108 industries 
cause 90% of the average discharged amounts of MA and MO (108,349 kg/day and 
12,245 kg/day). Eighty percent of the amounts is discharged in area E3 (la Lys et la 
Deule). In this area cities like Tourcoing, Roubaix and Lille are situated.
No information is available on the discharged amounts by treatment plants.

5.2.2 Brussels
No information is available on the of the industrial emissions in the Brussels Region.

5.2.3 Wallonia
The Direction Générale des Ressources Naturelles et de l'Environnement makes an 
inventory of the main emission sources. This inventory includes the parameters of the 
black and grey European Union lists. Relations between discharges and water quality will 
also be studied. The DGRNE asked the industries to make a survey of the historical and 
present discharge situation. Prognoses until 1996 will be made. No information is 
available on the discharged amounts by communal waste water treatment plants.

5.2.4 Flanders
In 1991 the Vlaamse Milieumaatschappij started with the emission monitoring program
me. At 1,225 of the 4,000 industries the VMM took waste water samples. The monitored 
parameters are: flow rate, COD, BOD, SM, N-total, P-total, Ag, As, Cd, Cr, Cu, Hg, 
Ni, Pb and Zn.
The 1991 inventory gives only a first global impression of the discharged amounts.
The VMM will improve the monitoring programme.

5.2.5 The Netherlands
The survey includes industries around the Westerschelde and the Kanaal Gent-Temeuzen 
that have to report discharge data to Rijkswaterstaat Division Zeeland. The data of these 
industries are stored in the WIER database. Rijkswaterstaat compares the provided data 
with the results of its own monitoring activities and makes an annual emission report. The 
data are used as input for the S AWES model (=  System Analysis WESterschelde).
The Volkerak/Zoommeer and its catchment area are also part of the study area. The 
influence of the Volkerak/Zoommeer catchment area is monitored at the outlet of the 
Batshe Spuikanaal to the Westerschelde.

6. W ater quality monitoring in the Scheldt basin
The basis water quality objectives of Flanders and the Netherlands and the category I ob
jectives of France are the most severe water quality standards in the Scheldt basin. 
Therefore these will be used to describe the water quality, it should be emphasized that 
these objectives refer to a minimum ecological water quality level (1).
From the parameters which are part of the North Sea Action Programme, only phospho
rus and nitrogen are monitored in all Scheldt riparian states (1). The parameters which are 
monitored in all Scheldt riparian states are: P04-P, P-tot, SM, dissolved oxygen, BODj,
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NH4-N, Kj-N, N02-N, N03-N and conductivity. No information is available about the 
monitoring programme in the Brussels Region.

In the French part of the Scheldt basin (area E l, E2 and E3) 87 water quality monitoring 
localities have been selected. Thirteen parameters were monitored regularly (6 or 12 
times a year) in 1990 and 1991: pH, conductivity, SM, BOD, COD, dissolved oxygen, 
oxygen saturation percentage, NH4-N, N02-N, N03-N, Kj-N, P04P and P-tot. Although 
toxic substances are part of the tax system, heavy metals and organic micropollutants 
have not been included in the water quality monitoring programme.

In the Wallonian part of the Scheldt basin 26 localities have been selected. The number of 
monitored parameters per locality depends on the water quality objectives of the monito
red watercourse.
Generally the parameters are monitored five times a year. There are three stations at the 
Wallonian-French border: Haut-Escaut at Bléharies, l ’Espierres at Leers-Nord and la Lys 
at Wameton. At these stations the parameters are monitored twelve times a year.
In la Haine an automatic monitoring station will be operational in 1994 (frequency: once 
per two months).

ISG selected 82 monitoring localities of the the physical-chemical monitoring programme 
of the Vlaamse Milieumaatschappij. At the majority of the localities the VMM monitors a 
set of basic (general) parameters with a frequency of 8-10 times a year: temperature, 
dissolved oxygen concentration, COD, NH3N, N02N, N03N, P04P, chloride, conducti
vity, P-total and pH. For a selected number of localities the parameters BOD, Kj-N, 
sulphates and SM are added. The VMM monitors heavy metals only at localities in the 
vicinity of industrial discharges and in the vicinity of the country borders. The monitoring 
programme of the VMM is a relatively new one and still in development.

ISG selected 19 monitoring localities in the Dutch part of the Scheldt basin. The Dutch 
routine monitoring programme includes the PARCOM parameters. The monitoring 
frequency is twelve times a year at almost all localities. At the Dutch-Belgian border the 
monitoring frequency is 24 times a year. In general there is a shift from chemical to 
biological monitoring. Since January 1993 the activities of the physical-chemical and the 
biological monitoring programmes are fully integrated.

It would be a good thing to monitor continuously at the Dutch-Belgian border (Schaar van 
Ouden Doei). At this locality the improvement of the water quality as a result of the 
investments in waste water treatment infrastructure could possibly be monitored in the 
forthcoming years.

The average oxygen concentrations in the Lys, the Scheldt (from the French-Wallonian 
border to the Flentish-Dutch border), the Zenne and the Kanaal Gent-Temeuzen were 
very low (<  5 mg/1) both in 1990 and 1991. The situation in the Demer was better in 
1991: at four localities (from Lessines to just downstream of Aalst) the oxygen concen
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tratíon changed from <  5 to >  5 mg/1. River Scheldt tributaries like the Scarpe, the 
Spiere, the Zwalm, the Dorpsloop, the Rupel, the Barbierbeek and the Grote Schijn have 
an average oxygen concentration below 5 mg/1.

In general the BOD contents in the Scheldt basin are very high. In the rivers Scheldt 
(from source to the Flemish-Dutch border), the Lys, the major parts of the Scarpe, the 
Dender, the Zenne, the Spiere, the Demer, the Dijle and the Nete localities are found 
where the BOD contents are between the 6 and 500 mg/1.

Except in the Scheldt estuary, almost no efforts are made on the inventory and sanitation 
of contaminated water bottoms. Prof, dr. Wollast provided information on the use of 
sediments as monitoring tool for studies of sediments.

7. ISG objectives and activities in 1994
During the last meeting of ISG in 1993 the participants agreed on the 1994 objectives and 
actions.

The ISG objectives in 1994 are:
mmmmmsmmmmmmmmmmmmmmmmtmmmmam

1
U

i hC' collection ̂ analysis* prcsoniAuoii und ÇmuIlhiuOI) <ot cwjccpHit̂
mttâ management, emissions, water «¿My, Sediment qwtâty, water distant-

Tne updaung ana expansion of the seheldMitst an mtortnanon oatabanKana 
presentation system for the Scheidt basin.

3 The collection of information that is needed for dio both IJPE projecta on the 
setup of a water management decision supporting system,

4 The advice of polity makers in the river Scheidt riparim stateaand the Europe
an Unio». Advice: recommendations on
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In 1994 ISG will give the highest priority to the following activities:

1 The inventory of communal and industrial emission sources is continued. The 
inventory is extended with diffuse emission sources and extreme events.
The emphasis will lie on the relations between emission sources and water 
duality.
Recommendations will be made on the inventory methods and the analysis of 
the data.

2 A proposal is made on the setup of a small intercalibration programme and a 
joint water quality monitoring programme. Similarities and différences in the 
sampling and analysis methods are summarized. Monitoring localities are 
seleced and the monitored parameters and freqency ate discussed.

3 The effects of investments and measures in thé Scheldt basin will be studied 
more in detail. A comparison of instruments and tax systems wil be made. The 
environmental efficicency of investments, measures and instruments will be 
studied.

4 A workgroup of information specialists will inventory the possibilities for the 
implementation of a Scheldt-GIS at the water management administrations in 
the Scheldt riparian states. The advantages and disadvantages of the possible 
future objectives and activities (like the distribution of information) will be 
discussed.

5 Thé description of the water quality will be extended with maps of the parame
ters of the North Sea Actions Programme (1990, 1991 and 1992).

6 A inventory will be made oftbe quality, policy, management and sanitation 
efforts of contaminated sediments. A list is made of involved administrations 
and research institutes.

7 A special workgroup will make a  Description of the Ecology of the Scheldt 
basin (DES).
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1. Introduction

1.1 Background
In October 1991 the Conseil Interparlementaire Consultatif du Benelux/Raadgevende 
Interparlementaire Beneluxraad has published a report on the river Scheldt. This report 
contains an evaluation of the water policy, the functions and the water quality.

The three main conclusions of the report are:

1 There is a coihprehensive political apparatus of environmental affairs and laws 
arid plans on water management in each of the river Scheldt riparian states. 
The differences in the organization and functioning of water ihanagement are 
considerable, especially among the Belgian regions (Wallonia, Brussels : and

2 ' ■ The water quality of the river Scheldt and the main tributaries is very bad. 
Although the concentrations of several parameters decreased in the early 
eighties the water quality did not improve since then.

3 ■ Speaking on ecological terms the river Scheldt is injured heavily. Only some 
upstream parts of the river and the western part of the estuary contain high 
ecological values.

One recommendation of the report is the setup of a public information network concer
ning water management and the effects of human interventions in the Scheldt basin. The 
first step should be the extension of contacts between Flanders and the Netherlands to 
France, Wallonia and Brussels. The second step should be the establishment of a connec
tion among the water management organizations in the Scheldt basin, both on administra
tive and financial terms. Water management organizations should study the possibilities 
for the setup of an international Scheldt commission.

Since the last twenty years France, Belgium and the Netherlands are discussing the 
possibilities for international cooperation in cleaning up the rivers and canals in the 
Scheldt basin. In 1992 member countries of the Economic Commission for Europe (ECE) 
have signed the Helsinki convention of the United Nations. This treaty is a starting-point 
for closer contacts between the water management administrations in the Scheldt basin. It 
could be the basis for the setup of an international Scheldt commission. In 1993 the 
riparian states have started negotiations over water treaties for the rivers Scheldt and 
Meuse. Water management administrations have initiated the International Scheldt Group 
(ISG). This interim progress report is the account of the ISG activities in 1993.
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1.2 ISG objectives 1993

The main ISG objectives of 1993 are:

1 A joint inventory of available data on water management organization, cpmmu- 
nal and industrial water pollution, water quality and waste water treatment 
efforts and investments in the Scheldt basin.

2 The setup of an information database and presentation system for the Scheldt 
basin (Scheldt-GIS).

3 The data collection and analysis in order to matee recommendations on the 
establishment of an integrated water management approach in the Scheldt basin.

4 To build on the present working relationships between thé: water ihanagement 
administrations in the Scheldt basin.

1.3 Participating administrations
The chairman of the project is Prof. Dr. C.H.R. Heip, director of the Centrum voor 
Mariene en Estuariene Ecologie (CEMO; Centre for Estuarine and Marine Ecology). The 
CEMO is part of the Nederlands Instituut voor Oecologisch Onderzoek (NIOO; Nether
lands Ecological Research Institute). Rijkswaterstaat directie Zeeland (the Division 
Zeeland of the Netherlands Directorate-General for Transport, Public Works and Water 
Management) runs the project management. In the first months of the project the Dienst 
Water (Water Division) of the Belgian federal Instituut voor Hygiëne en Epidemiologie 
(IHE; Institute of Hygiene and Epidemiology) in Brussels, participated. In 1993 the 
servants of this division have been divided between the Vlaamse Milieumaatschappij 
(VMM; Flemish Environmental Agency) and the Ministère de la Région Wallonne/Direc
tion Générale des Ressources naturelles et de l’Environnement (Ministry of the Wallonian 
Region/Direction of Natural Sources and the Environment). Therefore, the IHE no longer 
participates. The present participating administrations of the three Scheldt riparian states 
are:

* Agence de VEau Artois-Picardie (France)
Based on the Water Act of 1964 France is divided into six hydrographic basins. In each 
basin there is a Comité de Bassin (Basin Committee) and a Agences de l’Eau de Bassin 
(Basin Water Agency). The Basin Commitee is responsible for the water policy strategy 
in the basin and the information of the ministers involved in water management. The 
Basin Water Agency is responsible for the execution of the water management in the 
basin. The French part of the Scheldt basin is totally situated in the basin Artois-Picardie. 
Therfore the Agence de l’Eau Artois-Picardie participates in ISG.
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The Agence de l’Eau Artois-Picardie has four departmens:

' Ressources en Eau (Water Scnirces)

*■ interventions Pollution (Pollution Reduction)

* Secretariat Général (General Secretariat)x

The Water Sources Department is responsible for the drinking-water distribution strategy 
in the basin Artois-Picardie and the protection of water sources. The Pollution Reduction 
Department is responsible for the technical assistence and financement of investments in 
"the battle against pollution".

* Ministère de la Région Wallonne (Wallonia)
The Executif Régional Wallon (Cabinet of the Wallonian Region) has two large admini
strations: the Ministère de la Région Wallonne (Ministry of the Wallonian Region) and 
the Ministère Wallon de TEquipment et du Transport (Ministry of Equipment and 
Transport). The Ministère de la Région Wallonne is divided into six general directions. 
The Direction Générale des Ressources Naturelles et de l’Environnement (the Direction of 
Natural Sources and the Environment; DGRNE) participates in ISG. The DGRNE has 
five divisions:

* la Division des Pollutions Industrielles (Industrial Pollution Division) __________

The tasks of the Water Division are:

; - Production; distribution and transport óf Water land water quality control. .

- Waste Water treatment; and environihehtal permitting.. ' ;  . ; , , :, „ '

- Management of non-sltipipaible watercourses and their banks.

- The establishment and collection of tax rates (industrial and communal waste water 
discharges). : ■ 1 > V  V ,  ■ '

- Protection and control of pfareatic nappes and captures.  '
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Within the Water Division the Surface Water Direction is one of the major departments. 
This department is responsible for the management of the water quality model PEGASE, 
the authorisation of waste water discharges, the adjudgement of water quality objectives 
and the appointment of sensible and vulnerable area (application of EC directive).

The tasks of the Industrial Pollution Division are:

>  Monitoírjjtg i arid: of arid.

- The data management of control activities. :  '

- The management of the service SOS Pollution. ; .

* Ministère de la Région de Bruxelles-capitale (Brussels)
The Administration des Ressources naturelles et de l’Environnement (Administration of 
Natural Sources and the Environment) is responsible for the technical and administrative 
aspects of water management, including discharge permits and the monitoring of surface 
and groundwater quality. This administration participates in ISG.

* Vlaamse Milieumaatschappij (VMM, Flanders)
The Vlaamse Milieumaatschappij (VMM) participates in ISG. This administration has the 
following tasks:

'í for industrial and communal
* discháj% es¿^^ ;: ';:v: ': • ; ■ • 1 1 -  ̂ ̂ : ?

* The setup o f the General Waste Water Treatment Programmes ( »  Algemeen
, Waterauivertngi programma’s; AWP*s), ■ :-i:■ v;!-:; : l l ■ r i : ; ' ; - 1-:.- '  ̂ J  ■:

* The setup of the investments programmes on the building and exploitation of waste
?. water treatment works. , . v ;!. 1 v. ■ ::,,i ;j 'b\ ^ ^ ■:. V1'

: • *The esflmadrid 1 Í r;; ■

\ * The advisement of AMINAL with regards to the application o f the Flemish......
y : ■ :v : ■ I'1 ■■ ■ j. i'■ ■ '

* The aimual publication of theresult&of the monitotfagprograrnn^

» The setup o f annual load balances per hydrograpttiç subbariny '■;, ' ■ ■1 ! ■ ' ' ' ' V " "

* Instituut voor Natuurbehoud (IN, Flanders)
The Instituut voor Natuurbehoud (Institute of Nature Conservation) is a scientific institute 
which carries out research on nature conservation and natural resources management and 
development, especially in the field of aquatic ecology. It also advises policy-making 
bodies in Flanders. This institute has two divisions: Landscape Ecology (Landschapseco
logie) and Nature Development (Natuurontwikkeling).
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The major research activities at the moment are:

terfowl in the 2^^hel<|e.Tile

The inventory of breeding birds

monitoring in the Zeescbdde*

The IN participates in several Scheldt estuary management projects (OOSTWEST; ISG; 
Technical Scheldt Commission and so on) and gives advisement and education. The IN 
will setup the Description of the Ecology of the Scheldt basin (DBS), a second ISG- 
project.

*  Rijkswaterstaat, Division Zeeland (RWS-ZLD; the Netherlands)
The Ministerie van Verkeer en Waterstaat (Ministry of Transport,-Public Works.and. . 
Water Management), just like any other Dutch ministry, has a minister and a secretary- 
general. The secretary-general is the chief-directorof several , directorates, services, direc-' 
torate-generals and institutes. One directorate-general is the Rijkswaterstaat The president 
of the Rijkswaterstaat is the directeur-generaal (director-general). The Rijkswaterstaat has 
eleven regional divisions, one for each province and one for the North-Sea. The Rijkswa
terstaat also has six specialized services.
The Divison Zeeland manages the Westerschelde. Therefore the Afdeling Integraal 
Waterbeheer mi Planvorming (AXW; Integrated Water Management and Planning 
Department) of this division participates in ISG.

*  Rijkswaterstaat, Rÿksinstituut voor Kust en Zee (RWS-RIKZ; the Netherlands)
Two of the specialized services of Rijkswaterstaat are the RIZA and the RIKZ. The 
Rijksinstituut voor Integraal Zoetwaterbeheer en Afvalwaterbehandeling (Institute for 
Inland Water Management and Waste Water Treatment; RIZA) is involved with the 
freshwater ecosystems and the waste water treatment technology.
The Rijksinstituut voor Kust en Zee (National Institute for Coastal and Marine Manage
ment; RIKZ) is responsible for the supplying of scientific knowledge and advisement in 
relation to a sustainable use of estuaries, coastal and marine ecosystems (1) and the 
protection against overflows by the North Sea (2). This institute develops and manages 
the transfer of know-how from scientific institutes to water management administrations. 
It organizes information systems and the water management data infrastructure. The 
knowledge is also available for other Dutch ministries. RIKZ is responsible for the setup 
of the Scheldt-GIS in the ISG project.

23



The appendix 1.1 is a list of addresses of the ISG participants and persons involved with 
the interim progress report 1993.

1,4 Reader
The chapter 2 gives a description of the study area including the river Scheldt, the main 
tributaries and canals. The paragraph 2.1 shows an overall description of the Scheldt 
basin (topography, hydrographic subbasins, administrative areas, population densities). 
The paragraph 2.2 contains an detailed overview of the hydrograpliic subbasins and the 
administrative area. The overview includes lists of tributaries and canals that debouch into 
these rivers. The paragraph 2.3 gives a list of the in- and outcoming canals in the Scheldt 
basin. The paragraph 2.4 describes the available information on water distribution.
The main water management problems in the Scheldt basin are described in the paragraph 
2.5.
In the chapter three the water quality management organization, the environmental 
permitting the environmental tax systems and the investments in the period 1992-2000 of 
North-France, Wallonia, Brussels, Flanders and the Netherlands are compared and 
discussed.
The chapter 4 explains the Scheldt-GIS, a Geographical Information System (GIS), which 
is setup covering the whole Scheldt basin. The chapter gives the objectives and future 
possibilities.
The chapter 5 shows a first global inventory of communal and industrial emission 
sources. The emphasis lies on the waste water treatment infrastructure in the river Scheldt 
riparian states.
The chapter 6 compares the setup and the results of the water quality monitoring 
programmes. A start is made with the description of the water quality (02 and BOD in 
1990 and 1991).
In the chapter 7 the conclusions of the first project year are given and discussed. This 
chapter shows the 1994 objectives and activities.
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2. Description of the study area

2.1 The Scheldt basin
In fact there are five small sources of the river Scheldt. These sources flow together at 
the Mont Saint-Martin nearby Gouy-le-Catelet, just north of Saint-Quentin. The Mont 
Saint-Martin is part of the so-called "ridge of Artesia" (±12 0  meters above sea-level). 
The ridge of Artesia is a geological formation which mainly consist of lime-stone rock. 
Infiltrating rain-water forms groundwater sources from which several brook sources 
spring.
At the source of the river Scheldt visiters can read the following poem:

Revivat Scaidis Revivat Seótdts
Schelde, Escaut, source limpide et critalline.
Kristalheldere bron. Bénie dana ton destin.
Gezegend iß uw bestemming. Jaillisant d’une terre sainte.
Ophorrelend uiteen heiligegrond. Tu irrigues et enrichis la noble Belgique,
Bevloeit «b Verrijkt gij edele België. Et embrassant nombre villes renommées.
En kussende vele en beroemde steden. 
Treedt gij: met grootse tred. 
Inhetrijkderwaternimfen.

Tu entres h grandes enjambées, 
Dans le domaine des nymphes.

The river, which is about 350 km long, flows through France, Wallonia, Flanders and the 
Netherlands and debouches in the North Sea between Vlissingen and Breskens. The fall 
between the source and the mouth is only 100 meters.
The Scheldt and her tributaries are lowland river systems. Characteristics of these river 
systems are low current velocities and meandering. Large parts of the watercourses have 
been canalized for shipping purposes and the distribution of surface water. More than 250 
locks and sluices form artificial junctions between watercourses. Upstream from Gent 138 
km of the river Scheldt has been canalized: 60 km of the French part, 78 km of the 
Belgian part.
The estuarine part, where either the river as the tidal influence is present, lies downstre
am of Gent. Over a length of 160 km this part of the Scheldt consists of a fresh water 
zone, a brackish water zone and a salt water zone. The Westerschelde is the part of the 
estuary between the Belgian-Dutch border and the mouth between Vlissingen and 
Breskens.
The figure 2.1 is a topographic map map of the Scheldt basin. It shows the river Scheldt, 
the tributaries and the main in- and outcoming canals.

The Scheldt basin, as studied in this project, is bordered as follows:
- in the west by the North-Sea and the catchment area of the river Yser;
- in the southwest by coastal river catchment area;
- in the southeast, the east and the north by the catchment area of the rivers Meuse and 
Rhine.
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2.2 Hydrographie subbasins in the Scheldt basin
The authorities and water management administrations use several divisions of the Scheldt 
basin. Within the division in hydrographic subbasins, as made by the Vlaamse Milieu
maatschappij, the emphasis lies on the river Scheldt and her main tributaries. The 
hydrographic subbasins are:

- Haut-Escaut/Boven-Schelde;
- Lys/Leie;
- Dendre/Dender;
- Senne/Zenne;
- Dyle/Dijle;
- Demer;
- Nete;
- Boven-Zeeschelde;
- Beneden-Zeeschelde;
- Kanaal Gent-Temeuzen;
- Westerschelde.

The figure 2.2 is a map of the hydrographic subbasins in the Scheldt basin.
Authorities and water management administrations also use divisions in administrative 
areas. These areas are:

- North-France: the zones (les secteurs) E l, E2 and E3;
- The Brussels Region;
- Wallonia: the management area of the intercommunales IP ALLE, IBW and IDEA;
- Flanders: the AWP-II basins;
- The Netherlands: the management area of the waterschappen.

The figure 2.3 is a map of the administrative area in the Scheldt basin.

The appendix 2.1 shows the surfaces of the hydrographic subbasins and the numbers of 
habitants in the Scheldt basin. The total surface of the Scheldt basin is 23,000 km2. The 
Scheldt basin lies in France (33%), Belgium (63%) and the Netherlands (4%). In Belgium 
43% out of the 63% lies in Flanders, 19% in Wallonia and 1% in Brussels. Eleven 
million people live in the catchment area. The appendix 2.2 gives the population densities 
in the administrative area of the Scheldt basin. The figure 2.4 is a map which shows the 
population densities in the administrative area.
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2.2.1 Haut-Escaut/Boven-Schelde
The surface of the Upper-Scheldt subbasin is 6,088 km2, divided among France (65%), 
Wallonia (25%) and Flanders (10%). This subbasin includes six administrative area;

E l and Ë2 5ÏÎ •', ; : ; '-i í i:;

Ikút-Bscaut ánd Halne

:Zwalm

In the subbasin 1,906,193 habitants live. The table A of appendix 2.3 gives the 
tributaries/canals that débouché in the Upper-Scheldt. Although the tributaries le Rhieu de 
I’Haie and la Rhosnes débouché in the Upper-Scheldt in Flanders, the major parts of these 
watercourses lie in Wallonia. The main transboundary tributaries in this subbasin are la 
Haine and l’Espierre.
Big cities in this subbasin are Cambrai, Denain, Valenciennes, Arras and Douai (France), 
Mons and La Louvrière, Tournai and Mouscron (Wallonia), Oudenaarde (Flanders).
Due to canalization activities the connections of many meanders to the Upper Scheldt 
have been broken. Most of these old meanders are used as ñsh pounds.

TRANSBOUNDARY TRIBUTARIES: LA HAINE AND L'ESPIERRE 

La Haine
The source o f the river Haine lies in the management area of the intercommunale IDEA (Wallonia). The 
NouveUe Haine, a canal, lies next to the river Haine and transports waste water from industrial area like 
Tertre and Ghlin-Badour. The Haine and the NouveUe Haine débouché in the Haut-Escaut via le Canal du 
Mons.
The Haine subbasin includes cities like La Louvrière, Mons and St. Ghislain. Two hundred thousands 
inhabitants live in the Haine subbasin. The Canal Mons-Condé connects the Haine, via the Canal PéronnesL '
and the Canai du Centre, to respectively the Dender subbasin and the Senne subbasin. The tributaries of the 
river Haine are, from source to mouth: le Rieu de la Princesse, le Rieu des Estinnes, la Trouille and 
l ’Anneau.

L ’E spitm
The source of the Spiere lies in North-France. Roubaix, Tourcoing and Lille form one industrial 
agglomeration; the waste water of this area is discharged to the Spiere. The Spiere is a small river (mean 
flow rate of 1-2 tn3/s). The waste water of Mouscron is also discharged to the Spiere. South of the Spiere 
the Canal de Roubaix is situated; the flow rate of this canal is very low. The Flemish part of the Canai de 
Roubaix is named as Spierekanaal,
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2.2.2 Lys/Leie
The surface of this subbasin contains 4,305 km2, divided among North-France (70%), 
Wallonia (1%) and Flanders (29%).

This subbasin includes five administrative area:

:̂ ;parf--:p0-LPAiJLE' íi-Vi ÍS

;í : J, .. j : ' ::: : v’ÿ-: -i
S iäiliSj ̂  ¡ : ■ f-". ÍÍ- Leie tot Afleidingskannaal

Leie/Afleidkgskanaal/Ringvaart

In the subbasin 3,211,183 habitants live. The river head of the Lys is situated in Lisbourg 
(North-France) at a height of 100 m. The river follows her natural course until Aire-sur- 
la-Lys. Downstream this city the Lys is fully canalized. From Armentières to Wervik the 
Lys is the border between France and Belgium (over a length of 15 km). From Wervik to 
Gent the Lys flows through Flanders. A considerable part of the water of the Lys is 
diverted to the North Sea (le Canal Valenciennes-Dunkirk, Afleidingskanaal van de Leie 
naar Zeebrugge, Kanaal Gent-Oostende) and the Kanaal Gent-Temeuzen. In Gent the 
Ringvaart connects the canals and the Lys with eachother and the river Scheldt. The 
length of the Lys is 192 km; 84 km is situated in North-France, 108 km in Flanders. In 
the table B of appendix 2.3 the tributaries/canals that débouché in the river Lys are 
summarized.
Big cities in this basin are Lens, Béthune, Lille, Roubaix, Tourcoing, Hazebrouck, 
Kortrijk and Roeselare.

2.2.3 Dendre/Dender
The surface of this subbasin is 1,386 km2, divided between Wallonia (49%) and Flanders 
(51%). This subbasin includes three administrative basins:

| a part of IPALLE Dender I

jAWP-nbasin Mark |

The Dender is situated in the provinces of Henegouwen, East-Flanders and Brabant. In 
the Dender subbasin 443,996 habitants live.
The sources of la Dendre orientale and la Dendre occidentale lie in the Wallonian part of 
this subbasin. In Ath both rivers come together and flow further as the river Dender.
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Besides the mouth of the Dender there is the Nieuwe Dender that debouches also in the 
Scheldt. In the table C of appendix 2.3 the tributaries/canals that débouché in the river 
Dender are summarized.
The source and the mouth of la Marcq (Mark) lie in Wallonia; the major parts of this 
watercourse lie in the Flemish Region.
Big cities in this subbasin are Ath, Lessines, Geraardsbergen, Ninove, Aalst and 
Dendermonde.

2.2*4 Senne/Zenne
The surface of this subbasin is 1,171 km2, divided among Wallonia (49%), Brussels 
(14%) and Flanders (37%). This subbasin includes three administrative areas:

a part of IBW la Senne

the Brussels Region la Senne

AWP-II basin 30 la Senne

In the Zenne subbasin 1,512,402 habitants live. The Zenne starts in Wallonia, flows 
through the Brussels Region and debouches into the Dijle in the Flemish Region. The 
table D of appendix 2.3 shows the tributaries that débouché in the Zenne. La Hain, la 
Thines and la Samme débouché into la Senette before this river flows into the Zenne. 
Big cities in this basin are Soignies, Halle, the agglomeration Brussel and Mechelen.

2.2.5 Dyle/Dÿle
The surface of this subbasin contains 1,265 km2, divided between Wallonia (47%) and 
Flanders (53%). This subbasin includes three administrative area:

a part of IBW la Dyle

AWP-n basin 31 Boven-Dijle

AWP-II basin 32 Beneden-Dijle

In the Dijle subbasin 502,435 habitants live. The source of the Dijle is situated in 
Houtain-Le-Val (in the Wallonian part of the province Brabant) at a height of 145 m 
above sea-level. The Dijle debouches into the Rupel in Flanders after collecting the water 
of the Demer and the Zenne. The length of the river is 90 km. The table E of appendix
2.3 gives the tributaries/canals that débouché in the Dijle.
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2.2.6 Deiner
The surface of this subbasin is 2,188 km2, divided between Wallonia (17%) and Flanders 
(83%). The subbasin includes in five administrative basins:

a part of IBW La Gette

AWP-n basiri 26 Boven-Demer

AWP-n basin 27 Gete

AWP-II basin 28 Velp

AWP-n basin 29 Beneden-Demer

In the subbasin 712,655 habitants live, The Demer starts in Flanders (Tongeren) and 
debouches into the Dijle at Rotselaar. The total length of the Demer is 80 km. The fall 
between source and mouth is 30 m. The Demer and her tributaries lie in two provinces, 
the central and southern part of the Limburg and the eastern part of Brabant.
La Petite Gette and la Grande Gette start in Wallonia and come together in Flanders in 
the municipality of Zoutleeuw. The Gete collects water from the Velpe before debouching 
into the Demer. The Demer is a "rainriver" more than it is a "sourceriver". Due to the 
irregular flow rates the Demer is not very suitable for shipping. Big cities in this subbasin 
are Hasselt, Aarschot and Tongeren.
The table F of appendix 2.3 shows the tributaries/canals that débouché in the Demer.

2,2.7 Nete
The surface of this basin is 1,560 km2, totally situated in Flanders. The subbasin includes 
two administrative area:

AWP-II basin 24 Kleine Nete

AWP-II basin 25 Grote Nete

In the Nete subbasin live 534,000 habitants. The source of the Kleine Nete lies in the 
municipality Mol, at the south-west side of the Kempense hills at a height of 25 meter. 
The hills form the natural border between basins of the Kleine Nete and the Grote Nete. 
The length of the Kleine Nete is 50.25 km.
The source of the Grote Nete is situated on the south-west side of the Kempense hills. 
Downstream of Berlaar the tidal influence is present. In Lier the Grote Nete and the 
Kleine Nete come together in the Beneden Nete. The Beneden Nete is the connection 
between the Grote Nete and the Kleine Nete and the Rupel, The Beneden Nete has a 
length of 13 km. The table G of appendix 2.3 gives the tributaries/canals that débouché in 
the Grote Nete and the Kleine Nete.
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2.2.8 Boven-Zeeschelde
The surface of this subbasin is 1,007 km2, totally situated in Flanders (between Gent and 
Rupelmonde). This subbasin includes seven administrative basins:

B qven-Z eeschelde/Iinkeroever

B oven-Z eeschelde/rech teroever

A ^ r l í :b ¿ in : 3 3 '. V liet

" ; r ’I Z eeschelde/m iddendeêV rechteroever

A W P Í b ¿ u  35 ■ ; R üpel

A W P*£ basin  36 i Z eeschelde/m iddendéei/linkeroever

A W P -II basin  41 , D urine

In the subbasin 475,000 habitants live. The table H of appendix 2.3 gives the 
tributaries/canals that débouché into the Upper Sea-Scheldt.

2.2.9 Beneden-Zeeschelde
This subbasin includes six administrative basins:

AV^~IIbasin9 Polder ten noorden van de Moervaart
A WP-n basin 37 Beneden-Zeeschelde/linkeroever

Schijn

':> ^ rö :p s ih # ':; v":" iyfri Í . S / '  ï
AWP-II basin 40  ̂Polder ten ; ■
AWP-H basin 45 Mark èn Kleine Aa

In this subbasin 878,300 habitants live. The table I of appendix 2.3 gives the 
tributaries/canals that débouché in the Beneden Zeeschelde.
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2.2.10 Kanaal Gent-Terneuzen
This subbasin includes three administrative area:

The table J of appendix 2.3 gives the tributaries that débouché in the Kanaal Gent- 
Temeuzen.

2.2.11 Westerschelde subbasin
The surface of this subbasin is 2,871 km2. The subbasin includes five administrative area, 
all in the Netherlands:

Ä O  ' ÿ M É - V Li Waterschap Nooid- en Zuid-Beveland f
■■t o t : ' Sí
WS22 Waterschap Het Vrije van Sluis

WS24 , ■;* Waterschap *t Hulster Ambacht

The Hoogheemraadschap West-Brabant includes several waterschappen. In this subbasin 
428,235 habitants live. The table K of appendix 2.3 gives the canals that debouce in the 
Westerschelde.

2.3 Canals in the Scheldt basin
The appendix 2.4 gives an overview of the canals in the Scheldt basin. The canals that 
flow in the Scheldt basin are:

- Canal du Centre;
- Albertkanaal;
- Schelde-Rijn verbinding;
- Bath se S pui kanaal;
- Kanaal door Zuid-Beveiand.
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The canals that flow out the Scheldt basin are:

- Canal de St. Quentin;
- Canal du nord;
- Canal de Neuffossé;
- Kanaal Gent-Oostende;
- Afleidingskanaal van de Leie;

The Canal à Grand Gabarit connects the basins of the Haut-Escaut, the Lys, the Deule, 
the Scarpe and the Aa. The canals that are part of these canal network are:

- Canal de la Sensée;
- Canal de la Deule;
- Canal d’Aire;
- Canal de Neuffossé .

2.4 Water distribution in the Scheldt basin
The administrations which collect hydrographic data of the river Scheldt and her 
tributaries are:

- Central Hydrological Service (Service Hydrologique Centralisateur;
SHC). This service monitors flow rates under the responsibility of the Regional 
Navigation Division (Direction Régionale de la Navigation),

- The Départemental Institute of Hygiène (Provinciaal Instituut voor Hygiëne; PIH).

- The Marine Navigation Service of Antwerp (Antwerpse Zeediensten; AZ).

There is no or little communication between these administrations about the monitoring 
activities and the used methods concerning flow rates. The appendix 2.5 gives an 
overview of the flow rates monitoring localities in the Scheldt basin in the period 1950- 
1992.
The fow rates of the watercourses in the French part of the Scheldt basin are not 
wellknown. In 1990 the SHC has started a study on the hydrographic situation of the 
French watercourses. The SHC also studies the effects of the Canal à Grand Gabarit.
In dry, summer periods surface water of the rivers Lys and Scheldt is diverted to the 
coastal area since 1971. Consequently the mean annual flow rates of the Upper-Scheldt 
and the Lys are lower since 1971. Compared to the period 1961-1970, the mean annual 
flow rate of the Upper-Scheldt at Condé in the period 1971-1980 decreased with 30%, In 
1989 (extreme dry year) the mean annual flow rate of the Upper-Scheldt at Condé was 
extremely low (5.7 m3/s).
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As a result of the surface water divertation in summer periods, the mean annual flow rate 
in the Sea-Scheldt at Merelbeke fluctuated heavily between 1972 and 1986. River Scheldt 
water is also used to feed canals like the Kanaal Kortrijk-Bossuit and the Canal Péronnes. 
Downstream of Schelle water of the rivers Rhine and Meuse reaches the Sea-Scheldt via 
the Albertkanaal.
In the period 1949-1960 the Dender received rain water (91.5%) and sourcewater (8.5%). 
The flow rate of the Dender strongly depends on the atmospheric deposition and the 
groundwaterlevel. Water of the river Maas reaches the Demer via the Albertkanaal.
The water of the Zenne derives from natural sources (rainwater, groundwater, sources), 
waste water sources (industrial and communal) and canalwater.
In Charleroi the river Sambre feeds the Canal Charleroi-Bruxelles-Willebroek. Upstream 
of the Brussels agglomeration water from the Zenne is diverted to the Canal Charleroi- 
Bruxelles. Downstream of the Brussels agglomeration water from the Willebroekkanaal is 
diverted to the Zenne.
Real sources are lacking in the Kleine Nete subbasin and the Grote Nete subbasin. The 
watercourses receive most of their water from groundwater layers. The fluctuations in the 
groundwaterlevel (low in dry periods, high in moisty periods) cause large fluctuations of 
the flow rate of the Grote Nete. Especially the upper part of the river and the smaller 
brooks dry up in extremely dry summer seasons.
The figure 2.5 shows the flow rates in the river Scheldt in the period 1961-1990. As the 
figure shows the mean flow rate of the Rupel is bigger than the mean flow rate of the 
river Scheldt upstream from Rupelmonde, although the surface of the Scheldt catchment 
area upstream of Rupelmonde is twice as large as the surface of the Rupel catchment 
area. This is the consequence of the divertation of Scheldt and Lys water by canals to the 
North Sea: ±  65% of the Scheldt catchment area water upstream of Ghent (!). It should 
be emphasized that fresh water is essential for the "survival" of the Scheldt-estuary with 
her flesh water intertidal area. If more fresh water will be diverted, the Scheldt-estuary 
will salt.

2.5 Water management problems in the Scheldt basin
The high number of habitants, the high degree of industrialisation and the agricultural use 
of a big part of the area mean a considerable burden to the river ecosystem.

In the French part of the Scheldt basin the main problems are:
- low surface water levels (especially in Lys and Haut-Escaut) in diry, summer periods;
- low groundwater levels;
- pollution of ground- and surfacewater;
- insufficient waste water treatment infrastructure;
- management of transboundary watercourses (Haine, Spierre).



Flow rates in the Scheldt basin 
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Figure 2.5  Flow rates in the Scheldt basin in the period 1961-1990.
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In the Brussels Region the main problems are:
- pollution of surface water (especially the Senne);
- insufficient waste water treatment infrastructure;
- management of transboundary watercourses (Senne).

The main problems in Wallonia are:
- pollution of surface water;
- insufficient waste water treatment infrastructure;
- management of transboundary watercourses (Haine, Senne, Dyle, Demer).

The main problems in Flanders are:
- pollution of surface water;
- insufficient waste water treatment infrastructure;
- lack of knowledge (flow rates, relations between discharges and water quality, small 

watercourses);
- pollution of the harbour of Antwerpen;
- management of transboundary watercourses (Zenne, Zwarte Spierebeek, Kanaal Gent- 

Temeuzen, Dender en Dijle).

The main problems in the Netherlands are:
- transboundary water pollution (Schelde, Kanaal Gent-Temeuzen)
- sediment contamination;
- physical-morphologic disturbance (dredging activities);
- diminishment of fresh water stream to the estuary;
- erosion of tidal flats and shores.

Generally, from source to mouth the emphasis of the problems shifts from the surface 
water to the bottom sediment.
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3. Water quality management organization

3.1 North-France

3.1.1 Organization
The Water Act of 1964 (Loi no. 64-1245 du 16 décembre 1964, rélative au régime et la 
répartition des eaux et à la lutte contre leur pollution) is the main basis of the water 
quality management organization in France. This act describes the organization and the 
competencies of the water management administrations (water quality and water quantity). 
The main objective is the pollution reduction of the French surface waters. The water 
quality objectives of the European Union have to be met.

According to this act the government has the following competencies:

Tlte prohibition of waste water discharges (including poluting substances) by means of 
environmental permitting. ______ ______

The adjudgement of Water quality objectives to surface waters. r ;
 ¡Wm'mim'lii ii*ii i;'.i!*■ m....................... .   mi ji'l.i i ¡ 11 ¡ 11 l.i 11; ¡ 111 j  .ih.m'i.i l,i II,ill i lli.ili.i i.i.i H

The setup of a tax sy stem for extractions and ; pollution of ground- add surface
water.________ .    t \ ^ ■ 1 ' ' J

The regulation of the selling and distribution of products that can cause water 
and/or groundwater pollution.

The act also gives regulations on:
- the building and exploitation of locks and sluices;
- the division of watercourses in navigable and non-navigable, public and private;
- the appointment of investigation servants;
- the surface and groundwater extractions.

The other laws on which the water quality management is based are:

- Loi d’Orientation foncière (1967);
- Décret Sur les rejets et déversements (1973);
- Loi relative à la récupération et à l’élimination des déchets (1975);
- Loi sur la protection de la nature (1976);
- Loi sur les installations classées (1976);
- Loi rélative à la décentralisation (1982);
- Loi sur la pêche (1984);
- Circulaires sur les contrats de rivière (1981; 1985).
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The governmental organization includes six levels: the National Government (l’Etat), the 
Regions (les Régiones), the Departments (les Départements), the Districts (les Arrondisse
ments), the Cantons (les Cantons) and the Municipals (les Communes). The districts and 
and the cantons have no water quality management competences.
Each ministry has a large network of civil servants at its disposal, spread over the whole 
country and divided among directions and services. The Ministry of Environmental 
Affairs (le Ministère de l’Environnement) collects data on the condition of the 
environment and carries out the legislation on the protection of the environment. This 
ministry has only a small number of civil servants. Civil servants of nine other ministries, 
that are also involved in water quality management work partially for this ministry. There 
is an Interministrial Water Mission (Mission Interministérielle de l’Eau) for the 
coordination of the measures taken by the different ministries and the development of the 
water policies. The Ministry of Environmental Affairs takes care of the secretariat of this 
mission.

Within the Ministry of Environmental Affairs, the Water and Pollution Prevention 
Direction (le Direction de l’Eau et de la Prévention des Pollutions) is responsible for the 
water quality management. This direction includes the Water Service (Service de l’Eau) 
and the Industrial Service (Service de l’Environnement Industriel). The Water Service 
manages the water quality knowledge. It advises the Intèrministrial Water Mission and 
coordinates the activities of the Basin Water Agencies (which will be discussed further 
on). The Industrial Service coordinates the activities related to the Environmental 
Permitting Act (see paragraph 3.1.2),
Finally there is a National Water Committee (Comité National de l’Eau) in which 
proportional delegations of users, departments, municipalities and the national government 
participate. This committee takes the most important decisions on water policy and 
advises national and regional governments.

Besides the deconcentrated national government the regions, the departments and the 
municipalities play roles in the water quality management organization. The Regional 
Parliament (Conseil Régional) develops the regional policies, including water 
management. The Regional Parliament supports river basin contract projects and can 
adjust regional nature areas like the "Parc Naturel Régional de la Plaine de la Scarpe et 
de l’Escaut".
The Départemental Parliament (Conseil Général) gives advise and/or money for water 
quality management projects. One of the priorities is the building of sewage systems in 
rural areas. This parliament also determines water quality objectives. The municipalities 
are responsible for the building and exploitation of the sewage systems and the 
management of non-navigable watercourses.
The regional prefect (Préfet de Région) and the départemental prefect (Préfet de 
Département) represent the national government respectively in the regions and 
departments. The regional prefet is chairman of the Technical Water Commission (Comité 
technique de l’Eau). The départemental prefect is responsible for the police-tasks related
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to water management and several outdoor services of the national government. Both the 
regions and the departments participate in the river basin contracts.

The main important outdoor services of the region (responsible for operational aspects of 
water management) are:
- Regional water management service (Service Régional de l’Aménagement des Eaux; 

SRAE);
- Regional delegation on architecture and the environment (Délégation Régionale à 

l’Architecture et à l’Environnement; DRAE);
- Regional equipment direction (Direction Régionale de 1’Equipment; DRE);
- Regional direction of hygiene and social affairs (Direction Régionale des Affaires 

Sanitaires et Sociales; DRASS);
- Regional direction of industry and research (Direction Régionale de l’Industrie et de la 

Recherge; DRIR).

Based on the Water Act of 1964 Prance is divided into six hydrographic basins. In each 
basin there is a Basin Committee (Comité de Bassin) and a Basin Water Agency (Agence 
de l’Eau de Bassin). The Basin Committees are responsible for the water policy strategy 
in the basin and the information to the ministers involved in water management. The 
Basin Water Agencies are responsible for the water quality management execution in the 
basin. It is a financial autonomous administration. The Agencies invest their receipts 
totally in water quality management. The committee boards of the Agencies include 
representatives of the central government, local authorities and users of water supplies. 
The Ministry of Environmental Affairs contrails functioning of the Agencies. In each 
basin there is a representative of this ministry (Déléque de Bassin).
The French part of the Scheldt basin lies totally in the basin Artois-Picardie. Therefore 
the Basin Water Agency Artois-Picardie participates in ISG. The Sixth Action Programme 
1992-1996 (le Sixième Programme d’interventions 1992-1996) gives the objectives and 
activities of this agency.

3.1.2 Environmental permitting
The Water Act and the Environmental Permitting Act of 1976 (Loi no. 76-663 du 19 
juillet 1976, Rélative aux installations classées pour la protection de l’environnement) 
contain the waste water discharges permits regulation. The table 3.1 shows a comparison 
of this two acts.
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Table 3.1 Water Act and Environmental Permitting Act,

Water Act
1964 1976

Communal waste water discharges require a permit. Industrial waste water discharges require an 
integrated environmental permit.

Division in small and big communal waste water 
discharges (for small discharges there is no permit 
required).

Division into "installations classées" (license 
required) and "installations à déclaration" (menti
oning duty).

Criteria for permit issuing and control. -

Discharge permit prescriptions are based on the 
water quality objectivess of the receiving 
watercourses.

Discharge permit prescriptions are based on the 
water quality objectives of the receiving 
watercourses.

Envrionmental permitting by the départemental 
prefect. Preparation by the "Direction Départe
mentale de l ’Agriculture (DDA)* of the Ministry of 
Agriculture and the *Direction Départementale de 
l ’Equipment et du Logement (DDE)' of the Ministry 
of Transport.

Environmental permitting by the départemental 
prefect, Preparation by the "Inspection des 
Installations Qassées (IIC)"t part of the regional 
"Direction de la Recherge, de VIndustrie et de 
l ’Environnement (DRIRE)' of the Ministry of 
Industry.

Environmental permit control by DDA and DDE. Environmental permit control by HC:
300 inspectors. System of selfcontrol: industries 
monitor their own waste water. Incidentally the 
inspectors monitor the industrial waste water to 
check the provided figures.

Publicity of permits, permit prescriptions and 
analysis figures.

Publicity of permits, permit prescriptions and 
analysis figures.

The outdoor control of watercourses (water police) is the task of several outdoor services
that are under the jurisdiction of different ministries:
- Marine Service (Service Maritime; SM): river mouths (national watercourses);
- Service of navigable watercourses (Service des Voies Navigables): navigable, 

national watercourses;
- Direction Départementale de l’Equipment (DDE): non-navigable, national waters and 

regional waters in urban areas;
- Direction Départementale de TAgriculture et de la Forêt (DDAF): regional 

watercourses in rural areas.
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3.1.3 Environmental tax system

In the basin Artois-Picardie there are taxes on:

* The extraction of g:roupdwater.

* The nett? eonsump ion of surfaçe ?/ater.
im.-r mpm 
' ' ’-l , r' ’!

* The extraction Of Siirface water. ■ ' i ‘ 1 !■ L " L .'r 1 l,h ' . 1 ■ . ' .H 1 /'

* The pollution of ground- and/or surface water.

In general the tax rates are the highest in geographical area where the extraction, 
consumption and pollution of water are the largest (“ the area with the highest 
coefficients). In these area the water supplies are very vulnerable. That is why a 
substantial amount of the receipts of the taxes is invested in activities in these zones. The 
most vulnerable area are called the "champs captant irremplaçable". The basin Artois- 
Picardie contains about 30 of these area.
The table 3.2 gives the geographical area and the coefficients for the different tax 
categories. Títere are no coefficients for the tax on surface water extractions because this 
is a relatively new tax and 96% of the water sources are groundwater supplies (!). The 
higher the coefficient the higher the rate of the tax will be.

Table 3.2 Geographical area and coefficients for the different tax categories.

Taxcategorie

. '■ i., .'vi:-. -■ ' -1 H’:- ■. : :  '

No extracti- 
ons/consump- ' 
tion/pollution

Basis coeffic- 
lent

Medium coef
ficient

ïlig K  coeffic
ie n t

Groundwater
extraction

c  (1.0)
small extractions

B (1.5)
area with vulnera
ble groundwater 
supplies

A (2.5) 
area with the 
"champs captant 
irremplaçable"

Netto consumption 
of surface water

I (0.0)
no or very little 
netto consumption

H (1.0)
low degree of netto 
consumption

0(1.7)
high degree of 
netto consumption

Water pollution E (1.0)
low degree of
pollution

D (1.3)
high degree of 
pollution

The tax rate on the (netto) consumption of surface water is based on the volumes of 
extractions between 1/6 and 31/10 ("drought period").
The surface water extraction tax is a relatively new one. The rate is based on the total
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extracted amounts in the basin Artois-Picardie during one year. No distinghuisment in 
area is made.
The tax on the water pollution by householdings is based on the number of inhabitants in 
a municipality and the amounts of drinking-water consumption. The tax rate in Douai is 
about 4 French francs per m3.
The tax on the water pollution by industries is based on the mean daily production in the 
month of maximum activity. The calculations are based on the production processes. In 
this tax-system the parameters suspended matter, oxidizable substances (MO), inhibitors 
(MI), reduced nitrogen-combinations (NR; organic and ammonia nitrogen), phosphorus 
(total: organic and mineral P), soluble salts, adsorbable organohalo,genes (AOX), heavy 
metals and oxydized nitrogen-combinations (NO; nitrites and nitrates) are included.
MO is defined as (COD +  2BOD3)/3. The soluble salts are calculated as (conductivity x 
flow rate). The included heavy metals are: As, Cd, Cr, Cu, Hg, Ni, Pb and Zn. The 
amounts are calculated as the weights of the metals x multiply coefficients: As (10), Cd 
(50), Cr (1), Cu (5), Hg (50), Ni (5), Pb (10), Zn (1).
The table 3.3 shows the basis rates of the different tax categories over the period 1992- 
1996.

Table 3.3 Basis rates of taxes in the French part of the Scheldt basin.

1993 1995 1996
Extractions (FF/m3)

Groundwater 0,107 0,112 0,118 0,124 0,130

Surface water 0,010 0,010 0,010 0,010 0,010

Netto consumption 0,217 0,228 0,239 0,251 0,264

Pollution

MeS (FF/kg) 126 134 142 150 159

MO (FF/kg) 252 267 283 300 318

NR (FF/kg) 143 151 160 170 180

NO (FF/kg) - - - - -

MI (FF/kg equitox) 4.6S8 4.969 5.267 5.583 5.918

P (FF/kg) 675 716 758 804 852

AOX (FF/kg) - - - - ■
METOX (FF/kg) - - - - -

MEOOTOX - - - - -

Soluble salts (FF; MHO/cm 
Xm5)

2.000 2.000 2.000 2.000 2.000
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3.1,4 Investments 1992-1996
The Sixth Actions Programme of the Basin Water Agency is very ambitious: 2770 and 
265 millions of French francs will be invested respectively in the reduction of groundwa
ter and surface water pollution (la lutte contre la pollution) and the protection and 
exploitation of water sources (amélioration des ressources en eau). Compared with the 
Fifth Action Programme this means an increasment of the total budget with 112%. The 
budget is available for the whole basin Artois-Picardie, including the Scheldt basin.
At about 50% (=  1518 millions of French francs) will be invested in the Scheldt basin. 
The activities will be financed with the receipts of the taxes, the repayment of loans and 
advances and various sources. The figure 3.1 gives an overview of the estimated receipts 
of the sixth programme. The appendix 3.1 shows the measures of the Sixth Actions 
Programme of the Basin Water Agency Artois-Picardie 1992-1996.

Figure 3.1 The estimated receipts of the Agence de l’Eau Artois-Picardie in the period
1992-1996. Total: 459 millions ECU. Plusminus 50% (230 millions ECU) of the 
receipts will be invested in the Scheldt basin.

Estimated receipts 1992-1996
Total: 459 millions ECU

VnrkiuB source» (3.0%)

Water extraction toxa» (19.0%)

Repayment loans/advances (7.0%)

Water pollution toxa* (71.0%)
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The figure 3.2 shows the evolution of the total investments in waste water treatment 
equipment in the Basin Artois-Picardie, including these of the Basin Water Agency. The 
share of the Basin Water Agency is 40% of the total investments. The data have been 
corrected for the devaluation of the French franc. At the end of the 70’s and the 
beginning of the 80’s the investments declined due to changing economic conditions. 
Since 1982 the investments increase considerably.

Investments evolution Artois-Picardie 
Waste water treatment infrastructure

u.u_«
I
I
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Figure 3.2 Evolution of the investments in the basin Artois-Picardie (period: 1967-1996). 
Investments: waste water treatment plants, collector networks and sewage 
systems. The share of the Agence de l’Eau Artois-Picardie is 40%.
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3.2 Brussels

3.2.1 Organization
The Administration des Ressources naturelles et de l’Environnement (Administration of 
Natural Sources and the Environment) is responsible for the technical and administrative 
aspects of water management, including discharge permits and monitoring of surface and 
groundwater quality. The Brussels Instituut voor Milieubeheer develops the water policy 
for the Brussels Region.

3.2.2 Environmental permitting
Since the 1th of november 1993 a new integrated environmental permit system is in force. 
This system is based on the Flemish VLAREM-regulation.

3.2.3 Environmental tax system
A tax system on industrial discharges is in force since the end of 1993. The included 
parameters are:

* BOD
♦COEI 
♦ suspended matter

vĵ ; ' =;> . y i"'’' ’=;; ^
♦phospopous 
» some heavy metals and chlorine-solvents

Due to the big number of small industries it is impossible for the Brussels water 
management administration to control these all regularly. The bigger companies have to 
monitor their own waste water streams: a system of self-control.

3.2.4 Investments 1992-2000
The cabinet of Didier Gosuin, Minister of Environmental Affairs, has made an 
investments programme till 1996. The main lines of this programme are: the expansion of 
waste water treatment equipment (waste water treatment plants and collectors), storm 
lagoons, and the consolidation of the banks of the river Zenne.

Two waste water treatment plants are planned in the Brussels Region:
- Brussels-South: in the border area between Anderlecht and Vorst (where the Zenne 

enters the Brussels Region). Forty percent of the waste water from the Brussels Region 
will be treated at this plant The dimensions of this plant (five times the flow rate at dry 
weather) will make it possible to treat a part of the rainwater too.
Design-capacity: 4,000,000 habitant-equivalents. No tertiair equipment.
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- Brussels-North: in the border area between Neder-Over-Heembeek and Haren (where 
the Zenne leaves the Brussels Region). Sixty percent of the waste water from the 
Brussels Region will be treated at this plant. Design-capacity: 1,100,000 habitant- 
equivalents. The possibilities for tertiär equipment are still studied.

It has to be emphasized that only the waste water of the Brussels Region will be treated at 
this two installations, not the water of the river Zenne that enters the Brussels Region.
The total design-capacity of the two plants is 1,500,000 habitant-equivalents. 1,000,000 
habitant-equivalents will be used for the treatment of the communal waste water produced 
by the 1,000,000 habitants. The remaining capacity will be used for the treatment of 
industrial waste water (5,000,000 pollution-equivalents).

Storm lagoons will collect the rainwater that can not be removed via the sewage systems 
in extremely wet periods. As a result the chance that floods appear locally during heavy 
weather will be diminished. Because of the bad conditions of the banks of the river 
Zenne, parts of this river (the so-called risk-zones) will be arched over. Some other 
instable parts will be protected by the construction of dam boards.

Between 1992 and 1996 160 millions ECU will be invested in the Brussels Region. In the 
period 1996-2000 340 millions ECU will be invested in water quality management.

3.3 Wallonia

3.3.1 Organization
The Ministry of the Wallonian Region has the aministrative and technical water 
management responsibilities. The Direction of Natural Sources and the Environment of 
this ministry is in charge with the water quality aspects of all surface waters and the 
quantitative aspects of non-navigable watercourses of the first category.
The Ministry of Equipment and Transport is responsible for the quantitative aspects of the 
navigable watercourses. The provinces have the responsibility for the quantitative 
management of the non-navigable watercourses of the second category, unless these 
watercourses are under the jurisdiction of the polderboards (les wateringues). The polder- 
boards are responsible for tile quantitative management of non-navigable watercourses of 
the second, third and fourth category.
The municipalities manage the sewage systems and are in charge with quantitative aspects 
of non-navigable watercourses of the third and fourth category.
The Ministry of the Wallonian Region has ordered the so-called intercommunales to build 
and exploit the waste water treatment infrastructure and to give advisement on 
environmental permitting for industies that discharge waste water to sewage systems. The 
intercommunales are financially fully dependent on the Ministry of the Wallonian Region. 
In Wallonia there are 8 intercommunales. Three of them are situated in the Scheldt basin 
(IDEA, IPALLE and IBW).
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Since October 1985 there is a water management advise committee (Commission 
wallonne pour la protection des eaux de surface contre la pollution). In this committee 
représentants of several organisations (from industries to fishermen) take place. The 
committee gives advise to the Wallonian Executive.

The water management in Wallonia is mainly based on the following national laws and 
royal decisions and the regional decrees and decisions:

National laws and royal decisions; ,'y '

- ^ w  ori the protection of surface waters against pollution (1971);
- Royal Decision concerning a general réglementation on the waste water discharges in 

normal surface waters» public sewage networks and artificial draining-routes 
(03/08/1976); . ' ’

- Royal Decision concerning a revision of the general réglementation of (he Royal 
Decision of 03/08/1976; in this decision 57 sectorial standards are laid down

; (12/07/1985);
- Royal Decision concerning the destination of general water quality objectives for
■ '• ' ■ ■.. :h

shellfish-water (17/02/1984) and drinking water (25/09/1984);
- Royal Decision concerning the destination of basis water quality objectives on the 

watercourses of the public hydrographic networks (04/11/1987) ;
: - Several Rdÿal Dedsiohs oh thb destination of sectorial discharge prescriptions (1985- 

1990),

Regional Decrees and decisions;
- Decree concerning the protection of surface waters against poUution (07/1Q/1985); ;

■ ' surface waters (20/07/1989); 'J '■•■■■ <\■■ •.
- Decree concerning taxes on communal and industrial discharges (30/04/1990);
- Decree concerning the exploitation and protection of surface waters that are used for 

the production of drinking-water (30/04/1990), ; ______

In the period 1993-1996 the Direction of Natural Sources and the Environment will have 
to make an annual report about the condition of the environment (l’Etat de 
l’Environnement Wallon). In the 1995 report the water quality, the water quality 
management organization and the industrial sector will be described.
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3.3.2 Environmental permitting
The "Decree concerning the protection of surface waters against pollution" gives the 
réglementation on environmental permitting. This réglementation is based on the EU 
guide-lines and includes general and sectorial waste water discharge standards.
A waste water discharge permit has to contain the following aspects:

* maximum admissable concentrations (individual parameters)

■, * monitoring prescriptions (parameters and;frequencies) ; ; | v *i

V *: water quaU^ objectives of receiving watercourses ; ■1 ' ; ■ ' , ■'! ■ - ' '! ; ■: - ■

* maximum admissable daily flow rate

The individual permits do not include technical prescriptions for pollution prevention and 
waste water treatment. The licensees have to meet the prescription objectives, but they 
are free to choose the technical equipment by themselves.
It is not obliged to include all the polluting substances of a waste water stream 
in the discharge permit. Pollution indicators and parameters that are part of the general 
and sectorial discharge regulations have to be included in the permits. The presence of 
parameters in a waste water stream, which have not been mentioned in a permit, is 
allowed as long as the discharged amounts are no problem in relation to die quality 
objectives of the receiving watercourse. The presence of toxic and other dangerous 
substances which are mentioned in the European regulations (lists I and II of the 
European guideline CE/76/464) is prohibited, unless explicit permission is issued.
The sectorial approach means that all industries of the same sector have to meet the same 
discharge prescriptions independent of the production scale, used technologies and the age 
of the used technologies in the individual industries.
In order to meet the quality objectives of the watercourses in a hydrographic subbasin, the 
discharge permits have to be compared. The presence of other industries in the 
neighbourhood, the self-purification capacity of the receiving watercourses, the presence 
of protected zones and so on have to be considered of in the decision making and the 
permit prescriptions.
A request for a discharge permit have to be sent by means of a registered letter to the 
Ministry of the Wailonian Region. The Ministry has a maximum of eight months to 
prepare the permit. The proposed permit has to be signed by the Minister responsible for 
water management affairs.
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Three divisions of the Direction of Natural Sources and the Environment carry out the 
control of industrial discharges:

- the Industrial Pollution Division;
- the Water Division;
- the Discharges Division (taxes regulation).

There is no systematic organization of the control activities of these divisions. The 
cooperation between these divisions will be improved. The information collected from the 
system of industrial self-control will be verified more intensively.

If a new industry wants to start, a discharge permit is required including the strongest 
standards. Due to the bad social-economic circumstances it is more difficult to change the 
discharge conditions for existing companies.

3.3.3 Environmental tax system
The present tax system for the discharge of communal and industrial waste water is based 
on BOD and COD. The tax rate for industrial discharges is 8.26 ECU per pollution- 
equivalent. The tax rate for communal discharges is based on the water consumption 
amounts (0.18 ECU per m3).

3.3.4 Investments 1992-1996
In order to meet the objectives of international agreements the Wallonian Region will 
invest 239 millions ECU in the building of waste water treatment plants and collector 
networks in the Scheldt basin between 1992 and 1996. As a result the design-capacity will 
increase with 661,400 inhabitant-equivalents.
The figure 3.3 gives an overview of the investments (waste water treatment plants and 
collector networks) per hydrographic subbasin. The appendix 3.2 gives a detailed 
overview of the investments per hydrographic subbasin.
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Figure 3.3 Investments per hydrographic subbasin in the Wallonian Region (period: 1992- 
1996). Investments: waste water treatment plants and collector networks.
Total: 239 millions ECU.
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3.4 Flanders

3 .44  Organization
The water management administrations in Flanders use a division in navigable and non- 
navigable watercourses. Navigable watercourses are economical important transport routes 
that also have an drainage function. The non-navigable watercourses are the smaller ones. 
These are divided in three categories, from the source (category 3), via the middle parts 
(category 2) to the mouth (category 1).

The Department of Environmental Affairs and Infrastructure, one of the six departments 
of the Flemish Region, has the administrative and technical responsibility for the water 
management in Flanders.
The Administration Environment, Nature and Social Climate (AMINAL), under the 
jurisdiction of this department, is in charge with the water management strategy, the 
qualitative aspects of the operational water management of the navigable watercourses and 
the qualitative and quantitative aspects of the operational water management of the non- 
navigable watercourses of the first category.
The Administration Waterinfrastructure and Marine Affairs, under the jurisdiction of the 
same department, is responsible for the quantitative aspects of the operational water 
management of the navigable watercourses.
The provinces are in charge with the management and maintenance of the non-navigable 
water-courses of the second category.
The polderboards/watedngues carry out the quantitative management of the watercourses 
of the second and third category. The polderboards are responsible for the maintenance of 
the dikes and the regulation of the inland water levels. Wateringues are in charge with the 
regulation and protection of suitable conditions for agriculture and hygiene.
The municipalities build and exploit the sewage systems and carry out the operational 
management for non-navigable watercourses of the third category.

Besides these administrations several so-called "paragovernmental institutes" exist with 
their own tasks and objectives. One of these is the Flemish Environment Agency (VMM), 
operational since January 1991. The VMM is in force with the following general tasks:
- the setup and exploitation of monitoring programmes for industrial and communal 

discharges, water quality and the quality of the air;
- the setup of the General Waste Water Treatment Programmes (=  Algemeen 

Waterzuiverings Programma’s; AWP’s);
- the setup of the investment programmes on the building and exploitation of new 

purification works;
- the estimation of the tax rates and the collecting of the taxes on water pollution;
- the advisement of AMINAL with regards to the application of the Flemish 

Environmental Permitting Regulation (VLAREM);
- the annual publication of the results of the monitoring programmes;
- the setup of annual load balances per hydrographic basin.
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The head-direction in Aalst coordinates the activities and is responsible for the waste 
water treatment policy in Flanders. Since the 1th of January 1994, AQUAFIN exploits 
and improves existing waste water treatment plants, pumping-plants, collectors and 
pressure-pipelines. AQUAFIN also build and exploit new waste water treatment plants.

Besides the national laws and royal decisions (as described in paragraph 3.3.2) the water 
management in Flanders is based on the following decrees and royal decisions:

- Decree concerning the management of waste substances (1981);
-  Decision of the Flemish Executive oh the destination of water quality objectives for

:■ all sutfatfe wafew o f the hydrographic networks and the adjudgement o f  die water ■ ■, j  
V :■ quality objetives drinking-water, swimmihg-wafef, f i Ä  shellfish-

water (21/10/1987); ■ ' ■
Derision of the Flemish Executive for the reconstruction of the Ministry of.the. 
Flemish Region (31/07/1990);

» Decree concerning the Administrative Policy (12/12/1990)* in Which the new 
organization of thé Flemish water management administrations is described;

- Decree concerning the revision of the tax system on waste water discharges 
(21/12/1990); -■;, '

- Decree concerning the set up of the MINA-fund (23/01/1991); -
- Decision of the Flemish Executive concerning the set up of the MINA-counsil 

(29/04/1991); y ̂  ;.¿;W -  V ^ÿ.: - : • - ^
- Decision of the Hènüsh Exécutive concemwg environment^

: (06/02/1991)._____________________________  ■■ ' '

3.4.2 Environmental permitting
The environmental permitting policy is mainly based on the Law on the protection of 
surface waters against pollution (1971). In principle if an industrie wants to discharge 
waste water it will have to obtain a discharge permit. The general and sectorial standards 
are the basis of the permit prescriptions. Discharge standards have been made for 51 
industrial sectors. Since the 1th of September 1991 the Flemish Environmental Permitting 
Rgelementation (VLAREM) is in force. In VLAREM a big number of improvements has 
been made:

- Except the buildiog-permit permits concerning air, water and land pollution are 
part of one new integrated environmental permit.

- The discharge prescriptions depend on the water quality objectives of the receiving 
watercourses,

- The juridical foundations has been improved, All data are accesible to the citizens. 
Dictation is possible for social groups and individual citizens. The issued environmental 
permits are claimable at the municipalities by the citizens, with retrospective legislati
on. Important papers concerning environmental permitting can be obtained. 
Environmental Protection organizations have requisition rights since the end of 1992.
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- If a industrie has been connected to a collector that is not yet connected to a 
waste water treatment plant, than the industrie has to meet the discharge standards for 
industries that are connected to a treatment plant.

The environmental permitting and the permit prescriptions control are tasks of the 
AMINAL, respectively of the Direction Environmental Licences and the Direction 
Environmental Inspection. The VMM gives advise on environmental permitting and 
permit prescriptions control. Therefore the VMM participates in specialized committees.

3,4.3 Environmental tax system
A tax has to be paid for all categories of waste water discharges. This means that not 
only individual citizens or householdings and industries which are connected to a sewage 
system, but also industries which discharge their waste water directly to a watercourse, 
have to pay a tax.
In the tax system a distinguishment is made between persons/industries that use small 
amounts of water (less than 500 m3 a year) and persons/industries that use large amounts 
of water (more than 500 m3 a year).
The water consumption of the two million persons/industries that use small amounts is 
measured; for every 40 m3 one pollution equivalent is calculated. Per pollution equivalent 
14 ECU have to be paid. The minimum annual tax rate is 14 ECU (individuals). The tax 
rate for householdings depends on the number of children. Two measures have been taken 
to lighten the financial burdens:
- the first 30 m3 (about the annual water consumption of an individual) is tax free;
- from the third child a discount of 5.7 ECU per child is calculated.
For the users of large water amounts the tax rate depends on the discharged pollution 
amounts. The definition of a pollution equivalent is based on the flow and the discharged 
oxygen demanding substances, heavy metals, nitrogen and phosphorus.

In order to calculate the number of pollution equivalents the data of the drinking-water 
production companies and the analysis data of the waste water streams are used. Analysis 
data are not available for the major part of the industries. In order to estimate the number 
of pollution equivalents of these industries calculation coefficients are used. These 
coefficients are based on the production process or the water consumption.
Industries that discharge directly to a surface water have to meet both the basis water 
quality objectives and the sectorial discharge prescriptions (which are less severe). 
Therefore a transition period is in force until the end of 1995 during which a reduction of 
the tax rate can be obtained.
The receipts of the taxes on waste water discharges were 0.11 and 0.14 milliard Belgian 
francs in respectively 1991 and 1992. The share of the users of small water amounts and 
large water amounts was respectively 45 and 55%.
In order to fulfil the principle "the polluter pays" the tax rate should be equal to the 
discharged pollution amount, A direct connection is made for the users of small water
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amounts. For the industries the measurements of the waste water streams are the basis for 
the calculation of the tax rate. The waste water is only analyzed at 1000 industries; at 
about 3000 industries no analysis takes place at this moment, although this is a part of the 
permits.

3.4.4 Investments 1991-1999
The figure 2.4 gives the investments of the Flemish Executive in the period 1991-1999.
In the period 1991-1994 513 millions ECU will be invested in new waste water treatment 
infrastructure (treatment plants, collector networks, pump-stations and sewage systems). 
In the period 1995-1999 583 millions ECU will be invested.

The AWP-II basins that have the highest priority are:

AWP-ti 10 Kluizen '

AWP-II 16 Leie tot aan Afleidingskanaal

AWP-II 18 Bender

AWB-II22

AWP-II 25 íííS .^i:
AWP-II 26 Boven-Demer
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3.5 The Netherlands

3.5.1 Organization
The Dutch government divides the surface waters in national and regional watercourses. 
The national watercourses pass the regional borders and form the major navigation routes 
between the main ports and industrial areas. They include ecological valuable areas and 
migration routes for animals like fishes, although several locks and sluices form barriers. 
The national waters are rivers (like Rijn and Maas), canals, the North Sea and the 
Wadden Sea and the sea-arms (like the Westerschelde). The water management 
(qualitatively and quantitatively) of the national watercourses is the task of the Rijkswater
staat. The regional Directorate Zeeland has the responsibilty for the water management of 
the Westerschelde.
The water quality management of the regional watercourses is the task of the provinces. 
Each province has a provincial water management department. Together with the 
waterschappen and the municipalities this department carries out the water management 
(quantitative and qualitative aspects). The waterschappen build and exploit the waste 
water treatment plants, maintain the dikes and regulate the water quantity in the 
provinces. The municipalities manage the harbours, channels and the sewage systems.

The water management (national watercourses) is divided in three categories:___________

- quantitative maniement, which is mainly regulated in tbs Law oti 
tiie Organization o f the Waterstaat (Waterstaatswee 1900) and tite Law on Water 
Management (Wet op de waterhuishouding; 1989); .■ 

« qualitative water management as regulated in the ¿aw on the M otion of Surface 
waters (Wet Verontreiniging Oppervlaktewateren; 1970); 

* groundwater management, as regulated in the Groundwater Law (Grondwaterwet; 
quantitative aspfects) and the Law on the bottom protection (Wet Bodembescherming; 
1987; qualitative matters).

The water management (regional watercourses) is based on the provincial water 
management programmes and the water management programmes of the waterschappen.

Policy documents
The Third National Policies Document on Water Management (Derde Nota 
Waterhuishouding; NW3, 1989) describes the guide-lines of the Dutch water 
management. This document, which is titled as "Water for today and tomorrow", the 
water management gives the objectives for the period 1990-1994. At the end of 1993 
Rijkswaterstaat published an evaluation document; Evaluation Document on Water 
Management (Evaluatie Nota Water 1993). in this document the first results o f the NW3 
are described. The progresses and the bottle-necks are summarized. The document 
includes additional measures and financial investments for 1994-1998. In 1998 the Fourth 
National Policies Document on Water Management (NW4) will he published.
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The objectives of the NW3 are translated in the Management Programme for the National 
Waters (Beheersplan voor de Rijkswateren; 1993). This programme describes the 
measures and financial investments for the period 1992-1996. Each regional division of 
Rijkswaterstaat has to make a regional translation of this national programme. The 
Management Programme for the National Waters in Zeeland, the action programme 1993- 
1996 of the Directorate Zeeland (Regionota Zeeuwse Rijkswateren 1993-1996) has been 
published in December 1993.

In the Netherlands the water management is based on an integrated approach. This means 
that a watersystem (like the Westerschelde) is considered as an unity of surface water, 
bottom sediment and the banks. A watersystem can be described by means of fysical, 
chemical and biological characteristics. The integrated management approach is chosen to 
establish sustainable functioning water systems in a way that the interests of all the users 
of the water systems can be respected: today and tomorrow. Therefore measures will 
have to be taken on the water pollution prevention and reduction, the sanitation of 
polluted bottom sediments, the management and development of intertidal areas and 
banks, the general recovery of watersystems (for example by means of active biological 
management) and the water distribution.

The final objectives of the water management organization (NW3) are:

- thebordersofthe management areas of the waterschappen will be the same as -the 
borders of the natural, hydrographic units;

* quantitative, qualitative and navigation aspects of surface Waters will be managed by

watercourses by the waterschappen;
- the instruments in order to establish an integrated water management will be

4 will be replaced by a new law
on integrated water management;

 ̂ tfid -finájióiiiEU ic>i^ani^tión iis fully based ón an integrated water system approach :■

One of the instruments is the target group policy. This means that governmental 
administrations and industries can draw up convenants and intention declarations to tackle 
environmental problems by a joint, coordinated approach. Water quality and emission 
aspects are part of these agreements.
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An good example of the integrated water system approach is the Policy Document for the 
Westerschelde (Beleidsplan voor de Westerschelde; 1991). This document is subscribed 
by:

- the Ministry of Transport, Public Works and Water Management (Rijkswaterstaat 
Division Zeeland);

- the Ministry of Environmental Affairs (VROM);
- the Ministry of Agriculture, Nature Conservation and Fishery (LNV);
- the Ministry of Economical Affairs (HZ);
- the Province Zeeland;
- the waterschappen and the municipalities around the Westerschelde.

The document includes an integrated water management programme especially for the 
Westerschelde.

3.5.2 Environmental permitting
The Law on the Pollution of Surface Waters (WVO; 1970) contains only the legislation 
framework on the water pollution prevention and reduction. The national government 
works out the guide-lines of this law by means of the so-called General Governmental 
Measures (Algemene Maatregelen van Bestuur; AMvB’s) or ministrial regulations. The 
provinces can do the same by means of provincial regulations. Waterschappen may also 
make regulations, but only under the jurisdiction of Rijkswaterstaat and the provincial 
waterstaat. The provincial regulations have to be approved of by the Minister of 
Transport, Public Works and Water Management.

In the WVO surface water is defined as:

Every water body unity, which has a border surface with the bottom and an open 
border surface with the atmosphere, and which is present continuously or during a big 
part of the year* ■1,,, ^

This law is not concerning groundwater, water in sewage systems, discharges of radio
active substances (as regulated in the Nuclear Power Act) and discharges at the North-Sea 
(as regulated in the Law on the Pollution of the Sea Water).
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The main guide-lines of these legislation are:

1. All direct waste water discharges to a surface water require a permit. The permits 
are issued by the water manager. In case of the national waters by Rijkswaterstaat, 
in case of the regional waters by the provincial department of water management or 
the waterschappen. The Institute for Inland Water Management and Waste Water 
Treatment (RIZA) advises the water managers.
Indirect discharges, via sewage systems or waste water treatment plants require no 
permit. The managers of the final discharge points of the sewage networks or waste 
water treatment plants need a discharge permit. They can settle down prescriptions 
for this kind of discharges. In general, these prescriptions are noted down in 
municipal sewage system or discharge regulations, Indirect discharges of substances 
which are part of an AMvB and substances deriving from discharge sources which 
are part of an AMvB also require a permit. _________

2. A discharge permit includes prescriptions for the composition of the waste water 
stream. The permit standards are partly based on the EÜ-guidelÍne 76/464, Because 
of the fact only a few substances are included in this EU-guideline the permit 
standards are also based on the Rhine Action Programme and the North Sea Action 
Programme._____________________________' ________ __________________

3. The civil servants of Rijkswaterstaat and the Inspectors of Environmental Hygiene 
and the Environmental police control the permit prescriptions. There is a WVO 
contact team that carries out routine control activities and an annual control action. 
The contact team inventories the number of offenders. Between the 10 and 20% of 
the industries offend the WVO._________________________ ___________________

4. A tax can be introduced on the discharge of certain substances. The receipts have 
to be spent on the water pollution reduction. The tax rate is partly based on the 
required financial means in a management area. A part of the receipts flows back to 
the industries and the waterschappen for the financement of waste water treatment 
efforts.

5. The Law on Environmental Management (Wet Milieubeheer; 1992) includes the 
procedures on participation and the appealment against convictions with respect to 
requests for environmental permits and changements in the permit precriptions. This 
law also regulates the Environmental Impact Report procedure and the publicity of 
figures. The Law Environmental Management is the new Dutch law in which 
almost all environmental laws have been or will be integrated in future. The old 
Law of General Rules on Environmental Hygiene (Wet Algemene Bepalingen 
Milieuhygiëne; WABM) has been replaced by this new law.
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Since March 1993 it is possible to set general rules for discharges to surface waters or, 
for certain caregories, to sewage systems by means of a AMvB. These general rules can 
replace or exist beside the permits. This instrument is used to regulate homogenous 
discharge groups in order to reduce the governmental investments. Two advantages of 
this instrument are that the procedure is easier and that the treatment of more or less 
equal dischargers is the same. The main disadvantage is that individual treatment is not 
possible anymore. On the other hand water managers can get the authority to settle down 
more severe objectives for certain parts of a permit. The instrument will be used for 
discharges by or from:

- dentist practices;
- glasshorticultural companies;
- diffuse spreaded buildings;
- bottom sanitation projects;
- direct discharges from watersports centres;
- "gritstraleo” and preservation works._____________  ___ ________________

At this moment there is a delay in the environmental permitting. The ministries of 
Transport and Public Works (VW) and the Housing of people, Town and Country 
Planning and Environmental Affairs (VROM) will coordinate their activities more 
intensively. At the end of 1994 the problems will be solved.

3.5.3 Environmental tax system
The tax system on waste water discharges is based on two principles:

1. The polluter pays as noted down in the Law on the Pollution of the Surface Waters. 
This law regulates the tax on the surface water pollution. All polluting substances 
could be part of the WVO-tax.
However, only oxygen demanding substances and heavy metals are part of the tax. 
Each person, organisation or industrie that discharge waste water to a surface water or 
a sewage system has to pay a WVO-tax. The tax rate is based on the amounts of 
discharged oxygen substances and heavy metals. In 1991 respectively 60% and 40% of 
the WVO-receipts of Rijkswaterstaat derived from the regional water managers and the 
industries.

2. Interest-payment-influence as noted down in the Law on the Organization of the 
Waterschappen. Persons, organizations or industries that have interest in clean water 
have to pay for the waste water treatment efforts. On the other hand they also have to 
get influence on the decisions. Therefore, starting in 1994, the habitants of a 
management area can vote representatives for the government of the waterschappen by 
elections every four year.
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The tax rate in a management area is based on the produced amount of pollution in a 
certain area (expressed as the number of habitant-equivalents) and the costs that the 
managers have to make. A householding has to pay for 3 or 3.5 habitant-equivalents a 
year; a single person for 1 habitant-equivalent a year. The term habitant-equivalent gives 
an impression of the amount of biodgradable substances that is produced by a human 
being in a certain time-period: 1 inhabitant-equivalent -  1.11 x (BOD +  4.57 x KjN). 
The factor 1.11 is based on a daily flow rate of 150 liter.

improvement o f the financial water mangement organization.
In 1990 and 1991 the Research Committee Water Management Financement System 
(=  Committee Zevenbergen) analysed the advantages and disadvantages of the present 
financial water management organization in the Netherlands. This committee summarized 
the major bottl-necks and did proposals for the improvement of the financial organization.

Four important bottle-necks are:

1 The present waste water discharge tax sysem only includes a small part of the 
polluting substances.

2 The Causers of water pollution can not be forced to pay for historical and 
bordercrossing pollution.

3 Measures on the establishment of the integrated water management approach can 
not be financed from the taxes on surface water pollution.

4 ' The pollution deriving from diffuse sources (navigation, agriculture; nön- 
connected householdings, sewage water overflows) is not a part of the present 
tax-system.

Navigation activities
The navigation activities cross the borders of the different water quality management 
areas; these activities are partly international. The professional and recreative shipping 
cause an annual pollution of ±  150,000 habitant-equivalents. At the short term, a WVO- 
tax will not be introduced for the shipping activities because of the practical complications 
(high acceptance costs, the set up of a registration duty and the lack of a control 
organization).

Agricultural sources
Agricultural sources are responsible for the pollution of surface waters with nutrients and 
chemical substances. The committee has proposed the introduction of a WVO-tax of 0.5 
habitant-equivalents per hectare, based on a minimum amount of pollution. Due to other 
environmental investments that landfarmers will have to make this tax will not be 
introduced on the short term.
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Sewage water overflows
The sewage water overflows are another problem, due to a lack of sufficient sewage 
systems. The Dutch government has made a policy document on sewage systems. Spread 
over a period of 10-15 years 4587 millions ECU will be invested in the construction, the 
maintenance and improvement of sewage systems. A WVO-tax could possibly be 
introduced for municipalities that carry out too less measures on the water pollution 
reduction.

Water consumption tax
The possibilities for the establishment of a tax system based on the water consumption 
amounts have been studied. The idea is that if people would have to pay for the amounts 
of consumption water that they use, they would use less water. The growth of the 
drinking-water consumption will have to be stopped for several reasons:
- groundwater levels descend and as a consequence natural areas dry up;
- the use of chemical substances in the drinking-water production;
- the amounts of waste sludge increase;
- more natural areas have to be used to fulfil the water consumption needs of the Dutch 

population.
However the committee has advised the Duth government not to introduce such tax- 
system on the short term, because of practical problems (especially high investment 
costs). On the other hand the Dutch government has made an action programme on the 
water consumption reduction. The discussion on the introduction of a water consumption 
tax is still going on.

Water quality tax
Principally the WVO tax system is meant to finance measures on the water pollution 
reduction. An integrated water management approach means that also more general 
measures have to be taken which are not directly related to water pollution, like active 
biological management, development and protection of river banks and so on. Therefore 
the committee has proposed to establish a water quality tax based on the Law on the 
Organization of the Waterschappen. This tax should be used to finance 5-10% of the 
investments of the regional watermanagers.

As a result of the proposals of the Committee Zevenbergen the following measures will 
be carried out in the period 1994-1998: ___

1 Organohalogene substances will be part of the WVO-tax per the 1th of January 
1995. These substances cause extra costs for water management (sediment 
pollution) and cause eco-toxicological effects;

2 Effluent discharges deriving from waste water treatment plants, which are mainly 
managed by the waterschappen, will be partly exempt from the WVO-tax with 
15% in 1994, 30% in 1995 and 50% from 1996.
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3 Possibilities will be studied for the jhcludement of diffuse sources in the WVO 
, tax.

■4'.'' Concerning diffuse pollution (agricultural sources) possibilities for the ' ' : ' 
application of mineral book-keeping io relation to water management will be 
discussed. Farmers in the Netherlands have to make a mineral book-keeping

5 Per the 1th of January 1994 legal charges will have to be paid on the issuing of 
environmental permits which are based on the WVO,

ii&i Waterschappen have the possibility to introduce a water quality tax in order to 
finance measures which are not directly related to water pollution.

7 The Law on Bottom Protection will be extended with a regulation concerning the 
financement of water bottom sanitation projects.

8

11 ,, 1 1,',1T... * i--
A stimulation regulation for industries will bo introduced. If an industry 
introduces treatment measures a tax rate reduction (heavy metala and organic 
halogenes) can be obtained for 1993, 1994 and 1995.

3.5 Investments 1993-1996
The table 3.4 gives the planned financial investments of Rijkswaterstaat Zeeland over the 
period 1993-1996.

Table 3.4 Financial investments integrated water management 1993-1996 (in millions of 
Dutch guilders).

A rtic le Description 1995 1996 Total
050601 Prevention and 

combatment of calamities
0.14 0.09 0.05 0.0 0.28

051500 Prevention and reduction 
of pollution (WVO)

3.49 6.65 6.42 1.51 18.07

1 052101 Banks and intertidal 
areas/recoverage of water 
systems

3.76 5.60 4.95 3.07 19.7

052201 Sanitation of polluted 
water bottoms

0.78 1.01 1.97 2.48 6.24

TotaH 8.17 14.16 13.39 7.06 44.29

In the period 1993-1996 44 millions ECU will be invested in integrated water 
management by Rijkswaterstaat Zeeland. At about 45% (19.8 millions ECU) will be 
invested in the Westerschelde.

To give an impression of the exploitation costs and the investments of a waterschap in the 
Westerschelde area the figures of the Waterschap De Drie Ambachten (WS23) for the 
period 1990-1995 are given in the table 3.5.
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Table 3.5 Financial figures of the Waterschap De Drie Ambachten (1990-1995),

Treatment plant Exploitation
costs
(in millions
Dntdt
guilders)

Investments 1990-1995 On millions Dot

Description 90 91 92 n 94 95
De Dríe Ambachten 1.911) BuikUnf 199W 

jnvcamcoti
10.32 0.16 - -

Hui« 0.51 1) iwMtmeoU 0.04 0,10 0,1* . 0.16 0.32

KJowteraode 0.21 1) iovejtmeati - - 0.00
*

0.03 0.03 0.2«

B n t k e m 0.402) mVMtmaiü - . ■ 0.000 - 0,09

OoAbiui 0.46 2) investment! 2.092 0.31
9

0.46 0.006 - 0.09

Groede 0.07 2) Inveamenti - - - 0.006 ■ .

RetmKfcement 0.18 2) inveamenti - - 0.121 1J76 1.376

Nieuwvlict-Bud 0.02 2) ttnovUion 1993 - * - X - -

Total-* 3.76 12.454 0.4
2

0.2
05

0.331 0.157 2.162

1) Figures exploitation costs 1992 exclusive pumping-stations and prusure pipelines,
2) Figures exploitation costs 1991 exclusive pumping-stations and pressure pipelines.

3.6 Short analysis water management Scheldt basin
In this paragraph some strong and weak aspects of the water management organization in 
the Scheldt riparian states are summarized, based on the collected information, reports 
about the river Scheldt and the workshop in Namur (2 and 3 June 1993). The appendix
2.1 gives an overview of the ministries and administrations that are involved in the 
strategical and operational water management (quantitative and qualitative aspects). In 
France and the Netherlands the watercourses are divided in national and regional waters. 
In the Netherlands the national waters are navigable watercourses; the regional 
watercourses include both navigable and non-navigable watercourses. In France the 
national waters include both navigable and non-navigable watercourses; the regional 
waters are non-navigable watercourses.
In Flanders and Wallonia the watercourses are divided between navigable and non- 
navigable watercourses.
Compared to Brussels, Wallonia, Flanders and the Netherlands the number of ministries 
and administrations involved in water management in North-France is much bigger.
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3,6.1 North-France

Strong aspects
Since 1991 there ís a "mature" Ministry of Environmental Affairs: it is no longer a 
kind of Parliamentary Undersecretariat, On the other hand this ministry is partly 
dependant on the civil servants of the other ministries; this ministry has not a large 
decentralized apparatus. The idea of one big ministry in which different aspects of 
environmental management, including water quality policy and management, are 
integrated is a good one,_________

The basin approach with the Basin Committees on one hand (water policy) and the Ba
sin Water Agences (executive tasks) on the other hand is a good step in the direction 
of an integrated water management approach. In 1992 the organization of making 
planis and programmes has been changed. The Basin Committees will get more influ
ence; Together with the Regional Parliament and the Départemental Parliament the 
Basin Committees will have fo write a "directive water management schedule (Schéma 
directeur d’ Aménagement). This plan will give the guidelines of watermanagement 
in a river basin, the water quality objectives and the activities to meet these objectives 
in a river basin,

» » i n .j l . w m i . MHWf l . HMlf l  i            H .p .............. 1 I ...................................................................................................................................................

The financial autonomous status of the Basin Water. Agencies, The receipts of the 
taxes are mainly invested in waste water treatment measures and do not disappear in 
"invisible" investments of other (governmental) administrations.____________ _______

Compared with the Fifth Action Programme, the budget of the Basin Water Agency 
Artois-Picafdie is doubled. Plusminus 230 millions ECU will be invested in the 
Scheldt basin between 1992 and 1996»   , ■ ■ ■ ■

The policy of the river basin contracts (la politique de contrat de rivière) could be a 
good basis for an integrated management approach.

Weak aspects:__________________________________________________
The responsibilities on water management are divided over a big number of 
governmental administrations. The coordination of the activities is a complex matter.

The civil servants that are responsible for the environmental permitting are also res
ponsible for the control tasks. There are too less inspectors to control the discharge 
permits prescriptions.
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The Direction de la Recherge, de l’Industrie et de l'Environnement (DRIRE), part of 
the Ministry of Industry is responsible for the issuing of environmental permits as well 
as for the stimulation of industrial development. On the other hand, since two years 
DRIRE has been divided between the Ministry of Industry and the Ministry of 
Environmental Affairs.

The Direction Départementale de l’Agriculture (DDA), part of the Ministry of 
Agriculture, is responsible for the issuing of environmental permits as well as for the 
stimulation of agricultural production.

The tax rates for industrial water pollution are based On amounts of discharged 
substances which are calculated (production processes). It would be better to base the 
tax rates on the monitored discharged amounts in waste water streams.

3.6.2 Brussels

Strong aspects; ' ' ______
The presence of a water quality improvement investments programme for the period 
1992-2000. In 2000 two waste water treatment plants will be operational with a total 
design-capacity of 1,500,000 habitant-equivalents. This capacity will be sufficient to 
treat both communal (1,000,000 habitant-equivalents) and industrial (±  500,000 
pollution-equivalents) waste water.___________________ ___ ____________________

The introduction of a tax system on the surface water pollution, industries will have to 
pay for discharged amounts of BOD, COD, suspended matter, nitrogen , phosphorus, 
heavy metals and chlorine-solvents, . :

Weak aspects;

The lack of information on the organization of the water management in Brussels^ For 
example the role of the Brussels Instituut voor Milieubeheer (BIM) is still unclear.
The lack of information on the organization Of environmental permitting.

3.6.3 Wallonia

Strong a s p e c t s ; _______________________
The strengthening of the water management organization and the increasment in 
investments on water management. Between 1992 and 1996 239 millions ECU will be 
invested in waste water treatment infrastructure. __________

The concentration of water management affairs within one ministry. The idea of one 
big ministry in which different aspects of environmental management, including water 
quality policy and management, are integrated is a good one.
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Weak aspects: ________ ___________________  , _______

The individual industrial discharge permits do not include technical prescriptions for 
pollution prevention and waste Water treatment, The licensees have to meet the 
prescription objectives, but they ate free to chooses the technical equipment,

The control of industrial discharge permits is carried out by three divisions of the 
Direction of Natural Sources and the Environment. There is no systematic 
organization of the control activitiesof thèse divisions.

3.6.4 Flanders

Strong a sp e c ts : .
 ...M";| ! Ï-!' 1 ! ■' J1'........   Ml ...................... . | ........    ' ,1 I I   ¡■■‘*»1»! lili I........I......................  1........., ...... .

The investments in water management are enlarged. For example 22,313 millions of 
Belgian francs will be invested in new purification works (purification plants, 
collectors, and sewage systems) between 1991 and 1995.

The Flemish Environmental Permits Regulation (VLAREM): one integrated 
environmental permit concerning air, water and land pollution. ,

The publicity of environmental permits since 1991. ______

The principle of the basin committees: these (IO) committees, in which all groups of 
interest participate, give advisement on the data collection and management and on 
water management affairs. Within a few years the committees will act as formal 
advise groups.________ _____

Weak aspects:___________________________________________________________

The tax rates on water pollution are too low (14 ECU per pollution-equivalent; a 
family with two children pays 46-69 ECU a year)._____________________________

There is too little information available about the relations between discharges and 
water quality.

The present manpower on water management is insufficient to establish an integrated 
water management approach._______________________________________________

An insufficient organization on the issuing and control of environmental permits.
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3.6.5 The Netherlands

Strong aspects; ____________ ■______ • _____
Tlie integrated water management approach (more or less comparable With the 
approach of the basincommittees and the principle of the river basin contract. For 
each water system there is an governmental committee inwhichRijkswaterstaat, 
provinces, waterschappen and municipalities participate. For the Westerschelde there 
is the Westerschelde Deliberation Group. This group, made the Westem-Scheldt Policy 
Plan (Beleidsplan Westerschelde). This plan gives objectives and an action 
programme. _________________    '

The standards and objectives of the Third National Document on Water Policies are 
stronger than the EU-directives.
...................................... ; - ' r T ' r  y r  : --------------------   , n - r ~i 11 m 11 11 r r i-r —• i - 1111 " i  .....................m i  n  n  r i  - —  i  i ,.i m i n i m i  n  ; .................... ; ; ...................; ...........

There is a continuous dialogue between involved water managers, The waterschappen 
are working together in the Union of Waterschappen (Unie van Waterschappen), The 
provinces work together in the Interprovincial Deliberation Group (Interprovinciaal 
Overleg), The municipalities have organized themselves in the Union of Dutch 
municipalities (Vereniging van Nederlandse Gemeenten). The municipalities around 
the Westerschelde are coordinating the water management activities in the 
Westerschelde Municipality Group. Only the municipality Temeuzen is not 
participating in this group. ______ ■ .. , ■; ; •' ' '■. y ' 1 ., ' "■■■ '

Much knowledge is available about the structure and functioning of water systems.

The regulations on the environmetal permits are integrated in one law: the Law on 
Environmental Affairs (Wet Milieubeheer),______________________

The Netherlands has a strong water management organization. In the period 1993« 
1996 19.7 millions ECU will be invested in the Westerschelde by Rijkswaterstaat.
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Weak aspects;_________________________________________________________

There are several laws on environmental affairs. Three ministries are involved in 
environmental management: the Ministry of Transport, Public Works and Water 
Management, the Ministry of
Agriculture, Nature Conservation and Fisheries and the Ministry Of Housing, Land 
Development and Environmental Affairs. Different aspects of water management 
(groundwater, surface water, quantitative and qualitative management) are handled by 
different administrations. The integration of the environmental management, including 
water management, is difficult. A first step in the right direction has; been made by the 
first version of the Law on Environmental Management. In this law all environmental 
laws will be integrated, except the Law on the Pollution of Surface Waters and the 
Law on Water Management._________________________________________________

Not all users pay equally for the usage of surface water and water systems. Especially 
agriculture and shipping contribute less._______________________________________

Procedures like the Environmental Impact Rapportage take too much time.__________

Tlie present manpower is strong but asks much time for a good coordination.________

Sustainable development is a difficult principle to give concrete form to .____________

Issuing: and contrtol of WVO permits are divided among different administrations.
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4. Scheldt-GIS

4.1 Introduction
One of the ISG objectives is the setup and management of a Geographical Information 
System (GIS) especially for the Scheldt basin: a Scheldt-GIS. The Rijksinstituut voor kust 
en Zee of the Dutch Rijkswaterstaat has built the first parts of this GIS during the first 
project year. The GIS is used as a medium for the storage, linkage, analysis and 
presentation of data which are collected by the participants. At the plenary meetings the 
participants decide which kind of data should be put in the Scheldt-GIS and which 
questions should be answered by means of the GIS.

Thé feàsfr of fre Scheldt-GIS is equal accesibility and m y accès to the data. ;;î

4.2 GIS-definition and objectives
A Geographical Information System is a database filled with all kinds of data which have 
a geographic component. The database is managed and used by means of a computer 
system. By means of the geographic components the data can be related to eachother and 
to other external databases. The information can be presented on maps,
The GIS products can help the water managers and the policy makers in making decisions 
and chosing strategies. Environmental impacts of measures can be made visible, relations 
between emissions and water quality, differences between area, hydrographic subbasins 
and rivers can made clear and so on.
In this report some examples are presented like a map of the Scheldt basin, which shows 
the operational and planned waste water treatment plants and their design-capacities (see 
chapter 5).

The main Scheldt-GIS objectives are:

'.V / The storage, management and updating of water quality management information 
in a Scheldt basin database.

2 The information distribution among the ISG participants.

The analysis and linkuage of the available data.

;4$-: The presentation of data and analyses results by means of maps and progress 
reports. ;

5 ;■ The setup of GIS applications that can be used by the ISG participants. ,
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4.3 Framework of Scheldt-GIS 
The components of the Scheldt-GIS are:

* hardware
* software
> geographic database '
* thematic dàtahasie ■'

:: * users-mterface ■
* output data and/or anlysing resets

4.3.1 Hardware/software
The ISG data are stored in the HP-9000 computer of the Rijksinstituut voor Kust en Zee. 
This computer includes the software programme ARC/INFO. The data are stored and 
managed by means of this ARC/INFO geographical information system. Besides the setup 
and management of the database RIKZ will make an application which shows the water 
manager the available data and the analysis and presentation possibilities. This and other 
applications are designed by means of ARC/INFO macro’s.

4.3.2 Geographic and thematic databases
The geographic database contains all relevant topographic figures of the study area. The 
ISG participants use different methods to project the earth surface on a map. The 
Netherlands use a stereographic projection. Flanders uses the Lambert (I) projection 
method which is a conic projection. North-France uses the Lambert (H) projection 
method. In order to obtain an uniform database all coordinates are translated in UTM 
cartographic projection coordinates. UTM (Universal Transverse Mercator) is a global 
projection system between 84° north and 84° south of the equator. The UTM zone 31 
encloses the area between 0.00° and 6.00° eastern latitude and 48.00° and 56.00° 
northern latitude. The UTM projection is an international used standardization method. 
The whole Scheldt basin is situated in the UTM zone 31.
The thematic data are stored in table format. These data are related to topographic data. 
The thematical data consist of descriptions and values of parameters. The appendix 4.1 
gives an idea of the ISG data model.
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Within the databases the data items have an ISG code, according to the following codation 
system:

North-France

Wallpnia 10012000

Flanders 2001-3000 ,

The Netherlands 3001-4000 .

Brussels

It is possible to store more environmental data when the Scheldt-GIS is extended to an 
overall information system. If the contents of the database is increasing one of the options 
is the usage of an external database for thematic or non-geographic data.

4.3.3 Output/results
The users have to define the products of the Scheldt-GIS. This report contains some 
examples. Dependent on the wishes of the participants and the investments that will be 
made, there are several options like:

iii; : 'w ä  takes care of the updating of the ,:;i 
database. The ISG participants get the database and will make there own 
products and applications.

2 . The Scheldt-GIS is used as a databank. The ISG participants define the 
products like reports, maps and tables. One administration manages the system 
and delivers the products.

'3 ' The Scheldt-GIS is used as a databank. The ISQ participants defme the 
products like réports, maps an tables and (pc-) applications. One administration 
manages the system and delivers the products and applications.

Thë $cheldt-GIS is introduced at the participating administrations, Each 
administration can defines and makes its own products and applications, besides 
the joint products and applications. One administration takes care of the 
updating of the databases and the deliverance of joint products and applications.

4.4 Scheldt-GIS 1994
The participants will have to decide about the objectives and products of the Scheldt-GIS 
in 1994 and further. If one of the four options will be chosen the financial consequences 
will have to be discussed. Each administration should think about the advantages of a 
Scheldt-GIS in relation with its activities and in relation with the establishment of an 
integrated water management approach in the river Scheldt basin.
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5. Emissions in the Scheldt basin

5.1 Introduction
A detailed inventory of the different emission sources categories is necessary to describe 
the relations between emissions and water quality. In the Netherlands, Rijkswaterstaat 
Division Zeeland (RWS-ZLD) and the National Institute for Coastal and Marine 
Management (RIKZ) run a project in which emission sources and surface water quality 
are linked. The main objective of this project is to study the consequences of emission 
reduction measures for parameter concentrations, discharges and physical, chemical and 
biological processes in the Scheldt-estuary. The most important instrument within this 
project is the water quality model for the Scheldt estuary, named as the SAWES model. 
A distinguishment is made in five categories:

* communal ; emission sources

* industrial emission sources

* polder water ' ■, v

* atmospheric deposition

* outlet Of canals

In 1993 a start has been made with the collection of figures on communal and industrial 
emission sources. This chapter gives an overview of the available data.

5.2 Waste water treatment plants
The first step in river system restoration is the treatment of communal and industrial 
waste waters. This paragraph gives an overview of the available and planned communal 
waste water treatment infrastructure in the Scheldt riparian states. The figure 5.1 is a map 
of the Scheldt basin which shows the available and planned waste water treatment plants. 
Although the total design-capacity in the French part of the Scheldt basin will increase 
with ±  900,000 habitant-equivalents (period 1992-1996), no detailed figures are available 
on the planned locations.

The figure 5.2 shows the communal waste water treatment balance of the Scheldt basin in 
1991. If France, Wallonia and Brussels carry out their investments programmes, in 2000 
the design-capacity could be sufficient to treat the waste water of all the habitants. In 
Flanders at the end of 1994 the available capacity could be sufficient for 83,1% of the 
required design-capacity. In the Netherlands the present available design-capacity is 
sufficient.
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¡Communal waste water treatment
Scheldt basin (1991)

I ~ T 1 f ‘   r-----------
North-France Wallonla Bruxelles Flanders The Netherlands Total

Country

Available (1991) m  Planned (1992-2000) gggg Still required

Figure 5.2 The communal waste water treatment balance of the Scheldt basin (situation 
1991). If the still required capacity part is negative, it means that there is an 
over-capacity.

In 2000 in the whole Scheldt basin the average available design-capacity could be 
sufficient to treat the waste waters of housholdings (biodegradable substances). This 
conlusion can only be drawn if there are no industries connected to the communal waste 
water treatment plants and if the total treatment infrastructure (including sewage systems 
and collector networks) is sufficient. If some industries stay connected to the communal 
waste water treatment plants the required design-capacity is much higher.
Until 1991 in all riparian states the emphasis lied on the treatment of biodegradable 
substances. Between 1992 and 2000 investments will also be made on denitriphication and 
déphosphatation.
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5.2.1 North-France
In the French part of the Scheldt basin (les secteurs E l, E2 and E3) there are 136 waste 
water treatment plants available with a total design-capacity of 3,358,400 habitant- 
equivalents. The appendix 5.1 is an overview of these treatment plants.
The figure 5.3 shows the available treatment plants and the required design-capacity in 
the area E l +  E2 (Haut-Escaut +  S carpe) and E3 (Lys). The figures of this inventory 
show that the available design-capacity (1991) could be sufficient for the treatment of 
88% of the waste water from the 3,833,199 habitants. Especially in E3 there is a lack of 
waste water treatment plants. Due to insufficient investments in the collector networks the 
equipment can not be used completely. As a result in 1990 only 46% of the communal 
pollution was eliminated.

Communal waste water treatment 
North-France (1991)

-3 .5

-3

--2 .5

■ - - 1 .8

-0 .5

#  plants m  Available (1991) ^  Required

Figure 5.3 Communal waste water treatment balance of the French part of the Scheldt
basin (situation 1991).

N \\

E1+E 2 (Escaut +  Seorp«) E3 (Lys) Total

Secteur

75

(M
SI

io
na

)

D
es

ig
n-

ca
pa

ci
ty

 
(h 

.e
.)



Based on the presentation method of the Agence de l’Eau Artois-Picardie, there are five 
size categories: __________________________________________

i
n
in plante wiíh a des^n^pacity of >  10,000 ánd <  50,00Gh.e. ■ ■
IV plants with a design-capacity of à: 50,000 and < 100,000 hé.
v plants with a design-capacity of & 100,000 he.

The figure 5.4 shows the treatment plant size distribution (situation 1991). The majority 
of the treatment plants are small (categories I, n  and III), especially located in zone El 
(Upper-Scheldt).

0-5000 5000-10000 10000-50000 50000-100000 >100000
Stcteur

BBB #  planta ^ 1  Avmüabl« (1991)

Figure 5,4  Waste water treatment plant size distribution in the French part of the Scheldt
basin (situation 1991).
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The figure 5.5 shows the evolution in the available and planned design-capacity in the 
French part of the Scheldt basin. The total design-capacity is given for the periods 1967- 
1971, 1972-1976, 1977-1981, 1982-1986, 1987-1991 and 1992-1996. These periods are 
related to the investment programs of the Agence de l’Eau Artois-Picardie. The available 
design-capacity is the design-capacity that is available at the beginning of the period. The 
planned design-capacity is the capacity which has been built during the period.
In the periods 1972-1976, 1977-1981 and 1987-1991 the French government made large 
investments. In the period 1992-1996 the emphasis lies on the development and 
exploitation of sewage systems, the connection of house-holdings to sewage systems, the 
expansion of d» available derign-capadty and dcnitriph ktrio« and dophog hniittaa.

Communal waste water treatment
North-France 1967-1998

fequlrtd
Period

g g g  Available m  Planned

Figure 5.5 Evolution of the available and planned design-capacity in the French part of
the Scheldt basin (period: 1967-1996).
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Until 1991 the emphasis has lied on the treatment of organic and suspended matter. 
Therefore the majority of the available waste water treatment plants has not the equipment 
for the elimination of nitrogen and phosphorus. One of the main problems is that some 
industries are also connected to the communal waste water treatment plants. Accidental 
discharges and strong fluctuations in the influent can cause damage and disfunctioning of 
treatment plants.

The figure 5.6 shows the mean treatment efficiencies of suspended matter (MeS), organic 
matter (MO) and reduced nitrogen (MA = organic +  ammonia nitrogen) over Áte period 
1985-1992. MO is defined as (COD +  2BOD5)/3. The appendix 5.2 gives the mean 
treatment efficiencies and the standard deviations per season. The figures are related to 
treatment plants with a design-capacity of more than 10,000 habitant-equivalents.
The mean treatment efficiencies for respectively MO, MA and MeS are 75%, 40% and 
87%. The ranges for respectively MO, MA and MeS are 28-95%, 15-94% and 63-98%.
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87/8885/86 86/87 90/01 91/9289/90
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Figure 5,6  Mean treatment efficiencies of waste water treatment plants in North-France
(period 1985-1992). Parameters: MO, MA and MeS. Only treatment plants with
a design-capacity > 10,000 habitant-equivalents are included.
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5.2.2 WaUonia
In the Wallonian part of the Scheldt basin there are 57 waste water treatment plants 
available with a total design-capacity of 992,475 habitant-equivalents. This capacity could 
be sufficient for the treatment of 91.7% of the communal waste water. The appendix 5.3 
is an overview of all waste water treatment plants in the administrative area IBW (Senne, 
Dijle and Demer), IDEA (Haine and Senne) and IP ALLE (Haut-Escaut, Lys and Dendre).

The figure 5.7 shows the available design-capacity (1991), the planned design-capacity 
(1992-1996) and the required design-capacity in each administrative area. The available 
design-capacity in 1996 in the area IBW and IDEA could be sufficient for the treatment 
of the communal waste water. In the IP ALLE area more equipment will be required. One 
of the main problems is the connection of industries to communal waste water treatment 
plants. At none of the operational treatment plants the technical equipment is available for 
denitrification and/or déphosphatation.

WWW \

IBW IDEA IPALLE

Intercommunale
Total

Available (1991) Planned (1992-1996) Still required

Figur* S. 7 Waste water treatment balance in the Wallonian part of the Scheldt basin
(situation 1991). A negative still required part means that there is an over
capacity.
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The figure 5.8 shows the treatment plant size distribution (situation 1991). The majority 
of the plants (81 %) are small (plants with a design-capacity between 0 and 5,000 habitant- 
equivalents), especially located in the zones IBW and IPALLE.
The figure 5.9 shows the evolution of the available and planned design-capacity in the 
Wallonian part of the Scheldt basin. In the periods 1972-1976 and 1982-1986 the 
Wallonian government made large investments.
In the period 1992-1996, 239 millions ECU will be invested in the building and 
adaptation of treatment plants and collectors. As a result the design-capacity will increase 
with 661,400 habitant-equivalents. A number of small plants will be replaced by bigger 
ones. At four treatment plants the technical equipment will be installed to denitriphicate 
and/or dephosphatate. The appendix 5.4 gives an overview of the planned waste water 
treatment equipment and adaptations.

0-9000 9000-10000 1000040000 9000^100000 >100000
Intercommunale

Available (1991) Planned (1992-1996)

Figure 5.8  Waste water treatment plant size distribution in the Wallonian part of the
Scheldt basin (situation 1991).
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Figure 5.9  Evolution of the available and planned waste water treatment plants in the 
Wallonian part of the Scheldt basin (period 1967-1996).

5.2.3 Brussels
At this moment there are no communal waste water treatment plants in the Brussels 
Region. Therefore the waste water of the householdings in the Brussels region is not 
treated, although more than 95% of the habitants have been connected to a sewage 
system. In 2000 two treatment plants will be operational with a total design-capacity of 
1,500,000 habitant-equivalents. This capacity will be sufficient to treat both communal 
(1,000,000 habitant-equivalents) and industrial (±  500,000 pollution-equivalents) waste 
water.
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5.2.4 Flanders
In the Flemish part of the Scheldt basin (the selected AWP-II basins) 87 communal waste 
water treatment plants are operational with a total design-capacity of 3,218,960 habitant- 
equivalents. This capacity could be sufficient for 62.4% of the required capacity. At 46 
treatment plants industrial waste water is also treated. Therefore the design-capacity is not 
only available for the treatment of communal waste water. The apjiendix 5.5 is an 
overview of all waste water treatment plants in the Flemish part of the Scheldt basin.
The appendix 5.6 gives an overview of the treatment characteristics in the hydrographic 
subbasins in Flanders.

The figure 5.10 shows the available design-capacity (1991), the planned design-capacity 
(1992-1994) and the required design-capacity per hydrographic subhasta.

i

0

-0

Bo-Scheide Laie Dender Ze noa Di|te Demar Nata Bo-Z«tS Be-Zee S KGT
Hydrographic aubbwin

BBB Available (1991) B  (1991-1994) S S  8tm »«M rad

Figure 5,10 Communal waste water treatment balance in the Flemish part of the Scheldt
basin. A negative still required capacity part means that there is an over
capacity.
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The figure 5.11 shows the mean sewage percentage and the mean waste water treatment 
percentage (expressed as the percentage of the habitants that are connected to a sewage 
system) per hydrographic subbasin.
The figure 5.12 shows the required design-capacity (if 1 habitant = 1 habitant-equivalent) 
and the number of habitant-equivalents that is treated (situation 1991).

Communal waste water treatment
Flanders (1991)

Bo-Scheld« L#» Ctonder Zenne Dljle D«m*r Note Bo ZaaS Ba-ZaaS KGT
Hydrographic aubbasin

Sewage % (1991) T reatm ent*  (1991)

Figure 5.11 Communal waste water treatment characteristics per hydrographic subbasin 
in the Flemish part of the Scheldt basin (situation 1991). The waste water 
treatment percentage is defined as the percentage of the habitants that are 
connected to a sewage system.
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Communal waste water treatment
Flanders (1991)
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Figure S. 12 Required design-capacity and the number of habitant-equivalents that are 
treated per hydrographic subbasin in the Flemish part of the Scheldt basin.

The mean sewage percentage in this area is 76%. Due to a lack of collector networks 
only 21% of the waste water produced by the 5,160,500 habitants is treated (situation 
1991). In the Nete and the Beneden-Zeeschelde subbasins there is an overcapacity. At the 
end of the investments programme 1991-1994 the available capacity could be sufficient 
for 81.3% of the required capacity.
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The figure 5.13 shows the waste water treatment plant size distribution (1991).
The majority of the plants (81%) are small (categories I, II and III).
The figure 5.14 shows the evolution in the available and planned design-capacity in the 
Flemish part of the Scheldt basin.

Treatment plant size distribution 
Flanders (situation 1991)

0-5000 >100000SOQO-10QQO 10000-90000 90000-100000
Treatment plant size (h.e.)

Available (1991) Planned (1991-1994)

Figure 5.13 Waste water treatment plant size distribution in the Flemish part of the
Scheldt basin.
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Communal waste water treatment
Flanders (1967-1994)

Required
Tim* p*rk>d ‘

Available ■ ■  Ptannad

Figure 5,14 Evolution in the available and planned design-capacity in the Flemish part of 
the Scheldt basin.

The appendix 5.7 gives an overview of the planned waste water treatment plants in the 
period 1991-1994. A total number of 49 plants is planned; at 12 of these the treatment 
equipment will be installed for denitriphication and/or déphosphatation. The design- 
capacity will increase with 976,635 habitant-equivalents.
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The Flemish Executive makes an annual investments programme based on the General 
Waste Water Treatment Programmes. AQUAFIN has to setup and execute technical plans 
concerning new treatment infrastructure. For each AWP-II basin or a part of such basin a 
technical plan has to be made. The VMM, AMINAL and the basin committees discuss 
these technical plans. If the Minister of Environmental Affairs agrees with the plans 
Aquafin can execute these.
In the period 1991-1994 six AWP-basins have the highest priority:

AWP-H 18 Dender

AWP-II 22 Boven-Schelde

AWP I I 24 ' . Kleine Nete

AWP-II 25 Grote Nete

AWP-II 26 Boven-Demer

AWPrIT27 Beneden-Demer

In a short time period a big number of treatment plants will have to be designed and 
built. The choise of the treatment technology depends on the design-capacity and the 
water quality objectives for the effluents receiving watercourses.
The standard values of BOD, COD and SM are independant of the design-capacity of a 
treatment plant. The standard values of N and P are more severe for bigger treatment 
plants.
If a big part of the waste water in the influent derives from industrial sources more 
advanced technologies have to be used. For example: the major part of the influent of the 
treatment plant Waregem (60%) will be waste water from the textile industries. In order 
to destruct the complex biological components advanced technology will have to be used. 
As a consequence the investments costs and the exploitation costs will be very high.
The appendix 5.8 summarizes the available information on treatment efficiencies.

The efficiencies are calculated for the parameters COD, BOD, SM, Kjeldahl-nitrogen, 
COD/BOD, NH4+ and total-P (1989, 1990, 1991) and N03-, N02-, As, Cr, Cu, Pb, 
Ni, Ag, Zn, Hg and Cd (1990, 1991). The figures 5.15 and 5.16 show the mean 
treatment efficiencies for the period 1989-1991.
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Figure 5.15 Treatment efficiencies of waste water treatment plants in Flanders (period
1989-1991). Parameters: BOD, COD, SM, Kj-N, NH4 and P-total.
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Figure 5.16 Treatment efficiencies of waste water treatment plants in Flanders (period
1990-1991). Parameters: Cr, Cu, Pb, Ni, Ag and Zn.
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5.2.5 The Netherlands
In the Dutch part of the Scheldt basin there are 24 communal waste water treatment plants 
available with a total design-capacity of 966,600 habitant-equivalents (1991). This 
capacity is sufficient to treat the waste water of the 543,944 habitants. The mean sewage 
percentage is 93%. The appendix 5.9 is an overview of all waste water treatment plants 
in the Dutch part of the Scheldt basin.
The figure 5.17 shows the available and the required design-capacity (1991) in the 
management area of the Waterschappen.
The figure 5.18 shows the treatment plant size distribution.
The figure 5.19 shows the evolution in the available and planned design-capacity in the 
Dutch part of the Scheldt bann.

Communal waste water treatment 
The Netherlands (1991)

Ü
S.

?
o

m

wsao WS23 WS24
WS21 WS23

Waterschap

Total
WSSB

I I Available (1991)4882 stifl required

Figur* 5.17 Communal waste water treatment balance of the Dutch part of the Scheldt
basin (Westerschelde subbasin; situation 1991). A negative still required 
capacity part means that there is an over-capacity.
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Figura 5.J8 Waste water treatment plant size distribution in the Dutch part of the Scheldt 
basin (situation 1991).
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Figure 5.19  Evolution of the available and planned design-capacity in the Dutch part of
the Scheldt basin (period: 1967-1996).
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The majority of the plants are small ones (0-50,000 h.e,). Some industries are also 
connected to a treatment plant. Especially at the treatment plants Walcheren and Hulst 
there is an overcapacity in order to treat the extra waste water amounts deriving from 
tourists in summer periods.

There are no planned treatment plants in the Dutch part of the Scheldt basin. Until 1998 
the emphasis lies on the optimalization of the available plants and on dentrification and 
déphosphatation activities.

The choise of the treatment technology depends on the size of the treatment plant. The 
effluent standards are related to the size of a treatment plant. They are mainly based on 
EC guideline 91/271 concerning the treatment of urban waste water and are the same for 
all purification plants in the Netherlands. The table 5.1 gives an overview of these 
standards. In general the standards are in force for available and planned treatment plants. 
In case of nitrogen and phosphorus the standards are in force for the planned plants. For 
the existing plants the nitrogen standards (N-tot) have to be met before 1998; the 
phosphorus standards (P-tot) before 1995.

Table S .l  Effluent standards Dutch waste water purification plants.

Barariietef !'k Maximum effluent 
concentration (mg/1)

Rendement In total 
management area (%) * ):

BODjm 20 90

COD 100 75

P-tot (in P; 1) 1 SO

P-tot (in P; 2) 2 80

N-tot (in N; 3) 10 75

N-tot (in N; 4) 15 75

NH4-N (in N) 10 75

SM 30 -
'he design-capacities are based on a average charge of i>4 g BOD per i.e. per day.1

1) Purification plants with a design-capacity fe 100,000 i.e.
2) Purification plants with a design-capacity < 100,000 i.e.
3) Purification plants with a design-capacity < 20,000 i.e.
4) Purification plants with a design-capaciyty & 20,000 i.e.
*) A water manager has to reach an average efficiency percentage for the whole management area. This means 
that not at every treatment plant the standard has to be met.
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The appendix 5.10 gives an overview of the treatment efficiencies of the individual
treatment plants. As the figures show there are no problems with BOD and COD.

The Dutch objectives concerning nitrogen and phosphorus are:

- a emission reduction (householdings, industries and agriculture) to the
surface waters with 75 and 70% of respectively phospihór and nitrogen (final objec
tive);

- a reduction percentage between 1985 ánd 1995 of 50% for both phosphor and
,nitrogen (interimobjective).' ' 1 | -,, ■ ; ' '

In the table 5.2 the mean effluent concentrations and the treatment efficiencies of P-iot 
and N-tot are given for the period 1990-1992. Column 2 gives the overstep percentages of 
the 1998 objective (N-tot); column 4 shows how far away the 75% management area 
reduction objective (1998) is, calculated as 100 - ((mean treatment efficiency/75) x 100)) 
%. Column 6 gives the overstep percentages of the 1995 ojective (P-tot). Column 8 
shows how far away the 80% management area reduction objective (1995) is, calculated 
as 100 - ((mean treatment efficiency/80) x 100)) %.
For example the treatment efficiency (P-tot) at the purification plant Willem Annapolder 
has to increase with 40% in order to meet the 1995 objective. It has to be emphasized 
that if a water manager exploits more than one plant he can take measures at only one 
plant in order to meet the 75 and 80% management area reduction objectives.
As this table shows the 1995 and 1998 objectives are already met at the treatment plant 
Kloosterzande (the negative values). The Waterschap Noord- en Zuid-Beveland has the 
technical possibilities to meet the reduction objectives for N and P by adaptations of the 
treatment plant Willem Annapolder. The Waterschap Het Hulster Ambacht will adaptate 
the treatment plant Hulst in order to meet the 75 % reduction objective for the whole 
management area before the end of 1995. No adaptations are necessary at the purification 
plant Kloosterzande (the 1995 and 1998 objectives are already met).
The Waterschap Walcheren will start with déphosphatation at 1995. It also prepares 
denitriphication plans. The Hoogheemraadschap West-Brabant will start with 
déphosphatation in 1995. It has not been a decision yet on denitrification activities. The 
Waterschap De Drie Ambachten will start with déphosphatation in 1995.
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Table S.2 Mean treatment efficiencies (N-tot, P-tot) in the period 1990-1992.

Treatment plant K ín
effluent
(mg/1)

% Treatment
effieciency
<*>

4 - Pia
effluent
(mg/1)

6 Treatment
effiectency
<*>

«

Waarde 13.5 35 61.9 21 3.6 80 49.8 38

Willem
Annapolder

26.7 167 55.4 69 7.1 255 48 40

Walcheren 42.4 324 26.4 65 3 200 62 21.5

Groede 21.8 45 68.7 7.4 4.1 105 57.7 28

Oostburg 22.8 52 44.3 41 3.1 55 55.3 30.9

Breslcens 29 93 42 44 3.3 65 60.3 19.6

Retranchement 28.9 189 35.7 54.4 4.4 120 48.7 39.2

Nieuwvliet Bad 60.4 302.
7

47 37.3 4.6 130 48.7 39.2

De Dríe 
Ambachten

23.1 131 34 54.7 4.9 145 43.7 45.4

Kloosterzande 10.6 -30 79.3 -5 1.4 -30 86 -8

Hulst 25.5 155 50.7 32.4 3.5 75 64.3 19.6

Bath 25
BB-—— _ bsb

150
sbbsW

46.3 38.3 3.5 250 57.7 27.9

4: 100 - ((mean treatment effieciency/75) x 100)) % 
6: overstep percentage of the 1995 objective (P-tot) 
8: 100- ((mean treatment efficiency/80) x 100)) %
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5.3 Industrial emission sources
This paragraph gives an overview of the available information on industrial emission 
sources. The emphasis lies on industries which are responsible for 90% of the emissions 
in a management area.

5.3.1 North-France
This subparagraph shows an overview of the industrial emissons (MO and MA) in the 
area E l, E2 and E3. The figures represent the situation in 1990. MO is defined as (COD 
+  2BODs)/3. MA is defined as organic nitrogen +  ammonia nitrogen.
The discharged amounts in North-France are calculated, not measured. The calculations 
are based on production process tables for the different industrial sectors.

The table 5.3 gives an first, global impression of 90% of the avarage daily discharged 
amounts of MA and MO in the zones E l, E2 and E3 (1990). It should be emphasized 
that several industries are connected to a waste water treatm ent plant: therefore the 
discharged amounts to surface waters could propably be less.

Table 5.3 Industrial discharge amounts (MA and MO) in the zones E l, E2 and E3 (1990)

I

......................Tt....... ?....

» Dbduu-ged 
«mount MA

,.....,

% of total 
discharged 

.WO0Uid>MA, .

tt IDfectargftd
.«wountM O
(S /d a j)

% «rto t» i I 
dbebittted t 

-'«Moto* M O '1

El 37 10,070 9 31 862
7

E2 40 11,530 11 27 1,571 13

E3 89 86,749 80 58 9,812 80

Total (El +  E2 + 
E3)

166 108,349 100 116 12,245 100

n = number of industr es

The figure 5.20 shows the discharged amounts MO in the area E l, E2 and E3. The figure 
5.21 shows the discharged amounts MA in the area E l, E2 and E3,

In total 607 industries, that discharge MO and/or MA, lie in the administrative area E l, 
E2 and E3. The total average discharged amounts of MA and Mo are respectively 120.3 
tons/day and 13.6 tons/day. Respectively 166 and 108 industries cause 90% of the 
average discharged amounts of MA and MO (108,349 kg/day and 12,245 kg/day). Eighty 
percent of the amounts is discharged in area E3 (la Lys et la Deûle). In this area cities 
like Tourcoing, Roubaix and Lille are situated.
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Figure 5.20 Industrial d ischarges o f  M O  in Ute French part o f  the Scheld t basin  (situation 
1990).

I i ,# industries g g g  MA (1990)
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Figure 5.21 Industrial discharges of MA in the French part of the Scheldt basin (situation
1990).
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The information only gives a global impression of the situation in North-France. 
More detailed information is required about industries that are connected to waste water 
treatment plants, the charge figures of the treatment plants, the treatment technology at 
the industries themselves, the discharge permit prescriptions, the standards for the 
different industrial sectors and so on.

5.3.2 Wallonia
During a ISG workshop at Namur the Direction Générale des Ressources Naturelles et de 
l’Environnment (DGRNE; Ministère de la Région Wallone) provid<¡d detailed information 
on the emission reduction policy. This direction gave an overview of the future actions 
for emission reduction in die industrial area of Tertre and Ghlin-Badour. These area are 
siduated in the management area of the intercommunale IDEA.
In Wallonia the international agreements form the main basis of the emission reduction 
policies. The control of industrial point sources and the contamination of the sediments 
are considered as the main future problems.
The DGRNE makes an inventory of the main emission sources. This inventory includes 
the parameters of the black and grey EU lists. Relations between discharges and water 
quality will also be studied. The DGRNE asked the industries to make a survey of the 
historical and present discharge situation. Prognoses for the future (till 1996) will be 
made. The inventory will be finished in 1994. The number of cokeplants has decreased 
over the last few years.

5.3.3 Brussels
There is no detailed information available on industrial discharges in the Brussels Region.

5.3.4 Flanders
In 1991 the VMM started with the emission monitoring programmes. This programme 
concerns discharges to sewage systems (indirectly to surface waters) and surface waters. 
At 1,225 localities in Flanders samples are taken. Depending on the available 
infrastructure (measuring-flumes) flow rate proportional samples or "schepmonsters" are 
taken. At each locality samples are taken during an average of three days.
The monitored parameters are: _____  _____________

* flow rate
......... ........................ ' 1

* Cd
* COD * Cr
* BOD * Cu
* SM * Hg
* N-total * Ni
* P-total * Pb
* Ag * Zn
* As
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Historical, present and future situation of the intlsutrial zones ofTertre and Ghlin-Badour

The urban waste water treatment plautof Wasmuël (design-capacity: 400,000 habitant-cquivalents) is 
operational since 1969, In principle, this plant treats the oxygen demanding substances (BOD and.COD) in 
the waste water trom the householdmgs around and in Wasmuël. Due to the changing economic conditions 
in the seventies (crisis in 1974/1975) only 160,000 inhabitams-equivalents were connected to the treatment 
plant. This means that only 40% of the design-capacity is exploited.
An important problem is that several industries are also connected to the treatment plant. As a result not 
only amounts of COD and BOD but also considerable amounts of nitrogen are part of the; influent stream of 
the plant, The! exploitation costs are excessive due to the under-usage of the design-capacity and the low 
investments of the industries.
In the period 1976-1979 alt industries in the zones of Tertre and Ghlm-Badour obtained discharge permits 
for the connection to the public sewage systems, These permits have an unrestricted validity and are still in 
force now.
To illustrate the present problems of the treatment plant in Wasmuël; 7000 kg a day of total nitrogen are 
treated at the plant (Tertre + AKZO in Ohlin-Badour + urban waste water). Only 2300 kg (33%) Can be 
eliminated at the plant!
The Ministère de la Région Wallonne has decided that the original destination of the treatment plant of 
Wasmuël should be protected. The plant has been developped io the first place to treat communal waste 
water streams (BOD + COD), not to eliminate nitrogen, The new policy is to "force" the industries to make 
a choise between discharges to a sewage system or surfaces directly to a surfacewater. The permits will be 
revised, Including, stronger standards;
If an industrie wants to stay connected to the traetment plant in Wasmuël It will have to introduce a system 
óf self-treatment in order to; reduce the total amount of nitrogen in its waste Water streams (the ratio BOD/N 
will have to be higher than 15).
AKZO (Ghlin), Crompton, Carcoke and New Carbochim (Tertre) have decided to stay connected to 
Wasmuël. Remira, Sçdema and Reilly Chemicals have decided to discharge directly to a surface water.
In the sixties an amount of 40,000 kg N/day (industrial discharges) was allowed. The 199S objective is an 
amount of 1800 kg: N/day; the 2000 objective is an amount of 1000 kg N/day.
No direct financial support will be given to industries unless new technologies will be introduced (subsidy 
with a maximum of 25% Of the poste!).__________________

Some notes have to made at the emission monitoring programme of the VMM:

I . Onlÿ industries are included that are monitored by the VMM.
2, Not all monitored industries have measurmg-flumes, Therefore flow rates can 

not be measured at these industries and therefore the discharged amounts can not 
be calculated. The totalized values for the AWP-II basins show a first inclomplete 
picture of the industrial emissions.

3, In future the discharged amounts for the not monitored industries will be calculated 
by means of the figures provided by these industries.

4, It has to be emphasized that the industries with the highest concentrations not a 
priori are the biggest polluters. The degree of pollution depends on both the flow 
rates and the parameter concentrations.
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The figure 5.22 shows the discharged amounts BOD in the hydrographic subbasins 
(industries and waste water treatment plants; 1991). The figure 5.23 shows the discharged 
amounts COD in the hydrographic subbasins (industries and waste water treatment plants; 
1991). The figure 5.24 shows the discharged amounts N-total in the hydrographic 
subbasins (industries and waste water treatment plants; 1991).

Communal and industrial emissions
Flanders (BOD; 1991)

Boven-Sûhâlciô Dender Qi|iô Mete Be-ZooS
Lets Zen ne Derner Bo-ZeeS KGT

Hydrographic subbasin

! I Treatment plants f//À  Industries

Figure 5.22 Communal and industrial discharged amounts BOD per hydrographic 
subbasin in Flanders (1991).
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Figur* 5.23 Communal and industrial discharged amounts COD per hydrographic 
subbasin in Flanders (1991).
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One of the main objectives of the VMM is to make clear the relations between emission 
sources and water quality. Heavy metals and PAH’s should be the priority substances.
For Flanders there is a lack of knowledge about these relations. Especially the PAH’s are 
a big problem; there is little knowledge about these substances. Concerning 
denitriphication and déphosphatation the objectives of the EU-directives and the NAP will 
be worked out for both communal and industrial emission sources.

5.3.5 The Netherlands
This survey includes industries around the Westerschelde and the Kanaal Gent-Temeuzen 
that have to report discharge data to Rijkswaterstaat Directorate Zeeland. The figures of 
these industries are stored in the WIER database. Rijkswaterstaat compares the provided 
ñgures with the results of its own monitoring activities and makes an annual emission 
report. The data are used as input for the SAWES model (SAWES = System Analysis 
WESterschelde). Within the SAWES model the Scheldt estuary between Rupelmonde and 
Vlissingen is divided in 14 area. The figure 5.25 gives an overview of these area. The 
area 6 till 14 are situated in the Westerschelde.

/s^Haneweert

Temeuzen

figure 5.25 Division of the Scheldt estuary as used in the SAWES model.
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There are four discharge categories concerning the Westerschelde. The table 5.4 shows 
the industries and the waste water treatment plants in these categories.

Table 5.4 Communal and industrial emission sources Westerschelde

Direct industrial discharges: Indirect industrial discharges:
* Meyer Frozen Foods BV
* General Electrics Plastics
* SVZ Baarland
* Oostrom’s conservenfabriek
* ACZC
* Broomchemie BV
* Engelhard BV
* Hydro Agri Sluiskil BV
* DOW Benelux BV
* Stortplaats Koegorspolder
* Cerestar Benelux BV
* Pechiney Nederland NV
* Atochem Vlissingen BV
* Hoechst Holland NV
* Total Raffinaderij Nederland NV
* Martens en Zn. Vlissingen
* PZEM Centrales Borssele N.V.
* Industry Moerdijk (treated)
* Industry West-Brabant (treated)

Direct communal discharges: Indirect communal discharges:
* RWZI Waarde * RWZI Willem-Annapolder
* RWZI Bath * RWZI Groede
* RWZI De Drie Ambachten * RWZI Oostburg
* RWZI Walcheren * RWZI Breskens
* RWZI Ossendrecht * RWZI Retranchement
* RWZI Putte * RWZI Nieuwvliet bad

* RWZI Kloosterzande
* RWZI Hulst

Two industries discharge directly to the Kanaal Gent-Temeuzen: Zuid Chemie BV and 
Glasfabriek Sas van Gent BV.
The Volkerak/Zoommeer and its catchment area are also part of the study area. Therefore 
the waste water treatment plants and industries in this area are included too. The table 5.5 
gives the industries and treatment plants around the Volkerak/Zoomeer. The influence of 
the Volkerak/Zoommeer catchment area is monitored at the outlet of the Bathse 
Spuikanaal to the Westerschelde.
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Table 5.5 Industries and waste water treatment plants Volkerak/Zoommeer.

Direct industrial discharges: Indirect indutrial discharges:
* Industries (untreated)
* Industries (treated)

Direct communal discharges:
* RWZI Dinteloord
* RWZI Ooltgensplaat
* RWZI Oude Tonge
* RWZI Tholen

Indirect communal discharges:
* RWZI Baarle-Nassau
* RWZI Chaam
* RWZI Etten-Leur
* RWZI Halsteren
* RWZI Lepelstraat
* RWZI Nieuw-Vosmeer
* RWZI Rucphen
* RWZI St. WiUebrord
* RWZI Zegge

The appendix 5.11 gives an overview of the industries around the Westerschelde and the 
Kanaal Gent-Temeuzen.
The figure 5.26 gives the discharged amounts COD and Kj-N (direct industrial and 
communal discharges; 1991) to the Westerschelde.
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6. Water quality monitoring in the Scheldt basin

6.1 Introduction
This chapter gives an overview of the water quality objectives and the water quality 
monitoring programmes in the Scheldt basin. The first results of the Scheldt-GIS (oxygen 
concentrations and BOD contents in 1990 and 1991) are shown. The emphasis in this 
report lies on the physical-chemical water quality. An ecological workgroup will 
inventory and describe the ecological water quality and values in the Scheldt basin. This 
workgroup starts in 1994.

6.2 Water quality objectives
In the period 1975-1979 the European Union laid down EC guidelines concerning water 
quality objectives for swimming-water (76/160), drinking-water (75/440), fishing-water 
(78/659) and shellfish-water. Only the guideline concerning drinking-water has been 
revised once (79/689). France, Flanders and the Netherlands defined an ecological 
minimum objective for surface waters, named as basis water quality. The basis water 
quality objectives in Flanders and the Netherlands are, for almost all parameters, more 
severe than the objectives for swimming-water, fishing-water and shellfish-water. There 
are three drinking-water quality objective categories: A l, A2 and A3. Only the
objectives for some parameters ín the AÍ category are more severe than those of the basis 
water quality. In France there are four water quality objective categories. Category III 
includes the basis water quality objectives. Category I is comparable with the Flemish and 
Dutch basis water quality objectives. Therefore the basis water quality objectives of 
Flanders and the Netherlands and the category I objectives of France are used in this 
report to describe the water quality in the Scheldt basin.

The inventory includes the parameters which are part of the polluting substances list of 
the North Sea Action Programme. This list is extended with parameters of the Rhine 
Action Programme (RAP) and some general parameters which are monitored in the 
Scheldt basin.

The figure 6.1 shows the water quality objectives for the river Scheldt and the main 
tributaries. In the appendix 6.1 the parameters which are part of the North-Sea Action 
Programme and the Rhine Action Programme are summarized. This appendix also gives 
the parameters which are monitored in all Scheldt riparian states. In appendix 6.2 the 
basis water quality objectives of Flanders and the Netherlands and the French category I 
are shown. The appendix 6.3 gives an overview of the parameters that are monitored in 
each Scheldt riparian state.
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6.3 Monitoring programmes
This paragraph gives an overview of the immission monitoring programmes of France, 
Wallonia, Brussels, Flanders and the Netherlands. To meet one of the main objectives of 
this project a start has been made with a description of the water quality of the main 
watercourses in the Scheldt catchment. The participants made a first selection of the water 
quality monitoring localities in their part of the Scheldt catchment area. Localities have 
been selected which are:

- part of thé |)fe»nt monitoring prog^me$;
- situated upstream or downstream discharge locations (communal and industrial

* sitoated in the mouth and j ust upstream and ; : 
tributaries;

- situated at the borders of the hydrographic aubbasitis;.....
- situated at the borders of the administrative area;
- situated in the neighbourhood of locks and sluices;

These criteria have been chosen in order to make clear the relations between emissions 
(discharges) and immissions (water quality). The figure 6.2 shows the ISG selected water 
quality monitoring localities in the Scheldt basin. The ISG codes 1 till'87 are the French 
localities; 1001 till 1026 the Wallonian localities; 2001 till 2082 «ire the Flemish localities 
and 4001 till 4019 the Dutch localities.

6.3.1 North-France
In the French part of the Scheldt basin (zones E l, E2 and E3) there are 87 water quality 
monitoring localities. Twelve of these localities are situated in the river Scheldt, six in the 
river Scarpe and nine in the river Lys. In 1990 the number of localities was 84; in 1991 
85. The localities 001225 (la Marque at Tourmignies) and 076100 (l’Escebrieux at Flers- 
En-Escebrieux) were excluded in 1991; the localities 019000, 019100 (L’Escaut Canalisée 
at Mortagne-Du-Nord and Warcoing) and 051100 (1’Espierre at Spiere) were added. The 
appendix 6.4 gives an overview of the water quality monitoring localities (surface water 
and bottom sediment).
In 1990 12 parameters were regulary monitored with a frequency of six or twelve times.
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These parameters are:

* pH
* conductivity (/¿S/cm)
* suspended matter (mg/1)
* BOD (mg/1)
* 0 0 0  (mg/1)
* 0 2 (mg/1)
* oxygen saturation percentage (%)
* NH4-N (mg/1)
* N02-N (mg/I)
♦•NQ3-N (mg/1)
* Kjeldahl nitrogen (mg/1)
* orthó-F (mg/1)

P-total was only monitored at five localities: in the river Scheldt just downstream of 
Cambrai and Valenciennes, in the Scarpe just upstream of Douai, in the Lys upstream of 
Aire-sur-la-Lys and at the border between France and Wallonia. In 1991 the same 
parameters were monitored regulary with a frequency of six or twelve times; P-tot was 
also monitored regulary at more localities (71). Although toxic substances are part of the 
tax system, heavy metals and organic micropollutants have not been included in the water 
quality monitoring programme.

6.3.2 Wallonia
The Industrial Pollution Division (la Division des Pollutions industrielles), part of the 
Environmental Department (la Direction des Ressources naturelles et de l’Environnement 
de la Région wallone) manages the water quality monitoring programme in the Wallonian 
Région. The physical-chemical monitoring programme has been carried out by the 
Institute of Hygiene and Epidemiology until April 1993. One hundred localities were 
included in this programme; 26 of those were situated in the Scheldt basin. The appendix
6.5 gives an overview of the water quality monitoring localities in the Wallonian part of 
the Scheldt basin (1990/1991). The number of monitored parameters per locality depends 
on the water quality objectives of the watercourses.
Generally the parameters are monitored five times a year. There are three stations at the 
border with France: 360 (the Scheldt at Bléharies), 580 (l’Espierres at Leers-North) and 
670 (the Lys at Wameton). At these stations the parameters are monitored twelve times a 
year.
In the Haine an automatic monitoring station will be operational in 1994 (frequency: once 
per two months).
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6.3.3 Brussels
In Brussels the Administration of Natural Ressources and the Environment is responsible 
for the set up of the water quality monitoring programme, the sampling and the manage
ment of the results.

6.3.4 Flanders
The Water Service under the jurisdiction of the Flemish Environment Agency is res
ponsible for the management of the routine water quality monitonng programmes in the 
Flemish Region. There are two complementary programmes, namely a physical-chemical 
one and a biological one. The results of the physical-chemical programme give a 
"snapshot impression" of the actual water quality at the monitored localities.
The results of the biological programme give a "flashback” of the water quality at the 
monitored localities. The used Belgian Biotic Index gives an integrated view of the 
physical, chemical and biotic conditions over a certain period.

The objectives of the physical-chemical monitoring programme are:___________________

- the regularly measurement of the values of the parameters which are part of 
the surface water quality standards;

- to give an overview of the water quality in Flanders by means of indices and 
water quality classes;

- to make a çompari^n between the measured values and the: water quaUty stán- „ 
dards;

- the calculation and publication of the annual (communal and industrial) 
discharges in each AWP-II basin.

In 1991 950 localities were part of the physical-chemical monitoring programme; 1100 
localities of the biological monitoring programme. The criteria for the selection of the 
localities are:

- upstream and downstream of important industrial discharges, effluent dischar
ges o f waste water treatment plants/collector networks ánd the mouth of important 
tributaries;

- at the borders of the hydrographic subbasins and the AWP-II basins;
- the legal determined functions of the watercourses;
- at the borders with France, Wallonia, Brussels and the Netherlands;
- in the near vicinity of limnimeters (in order to calculate annual discharges).
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At all 950 localities a set of basic (general) parameters is monitored:

* water temperature OQ
* dissolved oxygen concentration (mg/1)
* chemical oxygen demand (COD in mg/1)
*NH3-N<mgN/l)
* N02-N (mg N/l)
*N03-N(mg/I)

■ * o*f (mg Pay
* chloride (mg/1)
♦conductivity
* pH

For a selected number of localities the parameters biochemical oxygen demand (BOD in 
mg/1), Kjeldahl-nitrogen (Kj-N in mg N/l), sulphates (mg/1) and suspended matter (mg/1) 
are added. Heavy metals (Cd, Cr, Hg, Cu, Zn, Ni, As and Pb) are monitored only at 
localities in the vicinity of industrial discharges and in the vicinity of the country borders. 
The monitoring frequency is 8-10 times a year for the majority of the localities.

Strong and the weak aspects of the physical-chemical monitoring programme are:

Strong aspects
- there is one asministration involved in the exploitation of the programme;
- the high density of monitoring localities (950) in order to get a first overview of the 

water quality of all watercourses in Flanders;
^•thejtipp tih iM  hidtibdhta/v gN  • ;*$  Î: i* ' ¿

Weak aspects
- the small number of monitored parameters (the basis quality of surface waters 

as defined in Flanders contains standards for 54 parameters. At the water 
quality monitoring localities only a selected number of parameters is analyzed 
due to the big number of localities and the financial aspects involved. The 
emphasis lies on the oxygen economy and the presence of nutrients;

- a lack of information on discharges of several parameters;
- a lack of flow rate measurements;
- the monitoring freqency of 8-10 times a year is insufficient.___________________
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The monitoring programme of the VMM is a relatively new one and therefore still in 
development. The main objective of the present programme is to make a first inventory of 
the situation of the watercourses in Flanders. In future less localities will be monitored 
more freqentty, including a bigger number of parameters in order to study the situation of 
the watercourses more in detail. Finally a detailed inventory of problem substances will 
be made.
The number of localities that are part of the physical-chemical monitoring programme will 
be diminished from 950 to 300; the monitoring frequency will increase from eight times a 
year to twelve or 24 times a year. One of the objectives is to monitor weekly at the 
Dutch-Belgium border (Schaar van Ouden Doei). The monitoring of organic micropollu
tants will be a essential part of the routine programme. The number of localities that are 
part of the biological programme will increase from 1100 to 1400; the frequency will stay 
at one time a year (bigger watercourses).
The setup of a big databank is prepared in which water quality and emission data will be 
integrated. The setup of permanent monitoring stations in the Maas, the Schelde and the 
Kanaal Gent-Temeuzen is part of the negotiations between Belgium and the Netherlands.

The Flemish Environment Agency has made a selection of 82 water quality monitoring 
localities that are situated in the Scheldt catchment. The appendix 6.6 gives an overview 
of these localities.

6.3.5 The Netherlands
Two specialized services of Rijkswaterstaat, namely the RIKZ and the Governmental 
Institute for Inland Water Management and Waste Water Treatment (RWS-RIZA), 
manage the physical-chemical water quality monitoring programmes. These programmes 
include surface water, suspended matter and bottom sediment. There are also biological 
monitoring programmes. Since 1993 the activities of the physical-chemical and the biolo
gical monitoring programmes are fully integrated.

The objectives of the physical-chemical monitoring programmes aie:

- the measurement of the •‘actual* water quality;
- the comparison of the monitoring results with the water quality standards;
- the studying of changes in surfhoe water quality-in both time and space;
- the calculation of the annual discharges of polluting substances by means of flow 

rates and water

The RIKZ carries out the water quality monitoring programmes in the Westerschelde, are 
The appendix 6.7 gives an overview of the selected monitoring localities in the Wester- 
schelde. Three localities in the Kanaal Gent-Temeuzen and two localities in the North Sea 
are also included.
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The criteria for the parameter selection in the Scheldt estuary are:

- the so-called PARCQM parameters: black and grey list sub-stances (based on 
international agreements);

- parameters from the third Policy Document on Water Management in the Nether
lands;

- for the SAWES model (System Analysis WEstem-Scheldt) the parameters with the 
highest concentrations and discharged amounts have been selected.

The strong and weak aspects of the physical-chemical monitoring programme are:

Strong aspects:
- a small number of localities where more than 60 parameters are monitored combined 

with a  number o f  localities where less parameters áre monitored ;
- for a number of parameters the concentrations in bottom sediment and/or suspended 

matter are aiso monitored;
 ̂ a general shift from chemical to biological monitoring;

- the parameters related to suspended matter are monitored by sampling and : analyzing
the suspended matter using a centrifugation technique; _________ ______________

Weak aspects:
- different authorities carry out monitoring programmes;
- the water quality data are not yet easily accessible for the water 

managers: the data are available 3 till 4 months after sampling;
- due to the large water management organization the time period between monitoring

and the publication of the results is too long;
- the working out of biological samples takes a long time;
- at the moment it is not possible to monitor continously at the Dqtch-Belgian border 

(Schaar van Ouden Doei)._________________________________________________

6,4 Water quality in the Scheldt basin (1990 and 1991)
In the first project year a start has been made with a description of the water quality in 
the Scheldt basin in 1990 and 1991. The maps in this report show some of the possibili
ties of the Scheldt-GIS.

6.4.1 Oxygen concentrations
The processes concerning the oxygen economy of surface waters are very well described 
in the Scheldt report of the Interparliamental Benelux Counsil (October 1991). The figure
6.3 shows the the average oxygen concentrations in 1990. The figure 6.4 shows the 
average oxygen concentrations in 1991. The size of a circle is proportional with the 
absolute value. A pink coloured circle means that the average oxygen concentration was
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under the 5 mg/1 standard. A light blue coloured circle means that the average oxygen 
concentration was above the 5 mg/1 standard.

As the figures show the average oxygen concentrations in the Lys, the Scheldt (from the 
French-Wallonian border to the Flemish-Dutch border), the Zenne and the Kanaal Gent- 
Temeuzen were very low (<  5 mg/1) in both 1990 and 1991. The situation in the Demer 
was better in 1991: at four localities (from Lessines to just downstream of Aalst) the 
oxygen concentration changed from < 5 to > 5 mg/1.
The average situation is very bad in the Belgian part of the river Scheldt. Tributaries like 
the Scarpe, the Spiere, the Zwalm, the Dorpsloop, the Rupel, the Barbierbeek and the 
Grote Schijn have an average concentration below 5 mg/1.

6.4.2 BOD contents
The figure 6.4 shows the average BOD contents in the Scheldt basin in 1990. The figure
6.5 shows the average BOD contents in the Scheldt basin in 1991. The size of a circle is 
proportional with the absolute value. A light blue coloured circle means that the average 
BOD content was between 0 and 6 mg/1 (low charge with oxygen demanding substances). 
A pink coloured circle means that the average BOD content was between 6 mg/1 and 500 
mg/1 (high charge of oxygen demanding substances).
The figures show that the BOD contents in the Scheldt basin are very high. In the river 
Scheldt (from source to the Flemish-Dutch border), the Lys, the major parts of the 
Scarpe, the Dender, the Zenne, the Spiere, the Demer, the Dijle and the Nete localities 
are found where the BOD contents are between the 6 and 500 mg/1. In the river Dender 
the BOD contents in 1991 where lower at all monitoring localities.
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7. Conclusions» discussion and future activities

7.1 Introduction
The setup of the International Scheldt Group is the consequence of informal movements 
of the water managers in the Scheldt riparian states onwards a closer cooperation. The 
first project year has shown that France, Brussels, Wallonia, Flanders and the Nether
lands all have the willingness to work together and to tune their activities. The joint main 
objective is the improvement of the water quality in the river Scheldt basin. Although 
there is still a long way to go, a first step in the right direction has been made. Especially 
the workshop in Namur showed that the water management organization in all Scheldt 
riparian states is changing and that large investments on waste water treatment infrastruc
ture are made.

This report is the result of the first project year. The emphasis lied on the collection and 
comparison of available data concerning water quality management organization, 
industrial and communal waste water discharges and water quality. The information is far 
from complete. Therefore ISG continues its acitivities in 1994. In the next paragraphs 
conclusion are drawn and recommendations are made on the continuation of the project.

7.2 Description of the study area
The authorities and water management organizations use several divisions of the Scheldt 
basin. Within the division in hydrographic subbasins, as made by the Vlaamse Milieum
aatschappij, the emphasis lies on the river Scheldt and her main tributaries. The authori
ties and water management organizations also use divisions in administrative areas.
The division in hydrographic subbasins is useful to get a first global overview of the main 
rivers in the Scheldt basin and the management problems. The divisions in administrative 
area is useful to get a more detailed insight in the country or region bounded problems. 
Many canals are situated in the river Scheldt basin or flow in and out the basin. Big parts 
of the Scheldt and her tributaries have been canalized and are shippable. There are many 
locks, sluices and artificial junctions between natural watercourses and canals.
There is hardly any information available on the hydrographic situation in the Scheldt 
basin. There is no or little communication between the administrations that collect 
hydrographic data of the river Scheldt and its tributaries. There are big differences 
between summer and winter periods. In dry, summer periods surface water of the rivers 
Lys and Scheldt is diverted to the coastal area since 1971. Consequently, the mean annual 
flow rates of the Upper-Scheldt and the Lys are lower since then. Approximately 65 % of 
the surface water in the Scheldt basin upstream from Gent is diverted to the North Sea via 
canals. Fresh water is essential for the "survival" of the Scheldt-estuary with the fresh- , 
brackish and salt intertidal area. If more fresh water will be diverted, the Scheldt-estuary 
will salt.
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The high number of habitants (eleven millions), the high degree of industrialisation and 
the agricultural use of a big part of the area mean a considerable burden to the aquatic 
ecosystems in the Scheldt basin. The water management problems are comparable in the 
different parts of the Scheldt basin:

* low groundwater and surface water levels
* pollution of ground* and surface water :
* insufficient fraste water treatment infrastructure
* the management of trans^und^
* sediment contamination

Generally, from source to mouth the emphasis of the problems shifts from the surface 
water tot the bottom sediment. In the Scheldt estuary the main specific problems are:

t o t h e  estuary .

7.3 Water quality management organization

7.3.1 France
In France nine ministries are involved with different aspects of environmental protection 
and management. The Ministry of Environmental Affairs coordinates the activities of the 
different ministries. This ministry has not a large decentralized apparatus. Therefore it is 
partly dependant on the civil servants of the other ministries.
The regions, the departments and the municipalities play also roles in the water manage
ment organization. Because the responsibilities on water management are divided over 
many administrations, the coordination of the activities is a complex matter.
The basin approach with the Basin Committees on the one hand (water policy) and the 
Basin Water Agencies (executive tasks) on the other hand is a good step in the direction 
of an integrated water management approach. The policy of the river basin contracts 
could also be a good basis for an integrated management approach: all kinds of groups of 
interest participate in these contracts.
The civil servants that are responsible for the environmental permitting, are also responsi
ble for the control tasks. There are too less inspectors to control the discharge permit
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prescriptions. The administrations involved are responsible for environmental permitting 
as well as for the stimulation of the industrial and agricultural development.
The tax rates for industrial water pollution are based on discharged amounts which are 
calculated (production processes). It would be better to base the rates on the monitored 
discharged amounts in waste water streams.
Compared with the Fifth Action Programme, the Agence de 1’Eau Artois-Picardie doubles 
its budget. Approximately 230 millions ECU’s will be invested in the Scheldt basin 
between 1992 and 1996.

7.3.2 Brussels
The Administration des Ressources naturelles et de l’Environnement is responsible for the 
technical and administrative aspects of water management, including discharge permits 
and monitoring of surface and groundwater quality. The Brussels Instituut voor Milieube
heer develops the water policiy for the Brussels Region.
Since the 1th of November a new integrated environmental permit system is in force,
based on the Flemish VLAREM-regulation,
A tax system for industrial discharges is in force since the end of 1993. Due to the big 
number of small industries it is impossible for the Brussels water management administra
tion to control these all regularly. The bigger companies have to monitor their own waste
water streams: a system of self-control.
Between 1992 and 2000, 500 millions ECU’s will be invested in water quality manage
ment. The Brussels Region planned two waste water treatment plants, with a total design- 
capacity of 1,500,000 habitant-equivalents. This capacity will be sufficient for the 
treatment of the waste waters from the 1,000,000 habitants in the Brussels Region. The 
over-capacity will be used for the treatment of industrial waste water (500,000 habitant- 
equivalents).

7.3.3 Wallonia
In Wallonia there is one large ministry in which differents apecta of environmental 
management, including water quality policy and management, are integrated. Until 1996 
the Direction of Natural Sources and the Environment makes an annual report about the 
condition of the environment. In the 1995 report the water quality, the water quality 
management organization and the industrial sectors will be described.
The "Decree concerning the protection of surface water against pollution" gives the 
regimentation on environmental permitting. This regimentation is based on the EU 
guidelines and includes general and sectoral waste water discharge standards. The 
individual industrial discharge permits do not include technical prescriptions for pollution 
prevention and waste water treatment, There is no systematic organization of permit 
control activities. If a new industry wants to start, a discharge permit is required 
including the strongest standards. Due to the bad social-economic circumstances, it is
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more difficult to change the discharge conditions for existing comnpanies.
The present tax system for the discharges of communal and industrial waste water is 
based on BOD and COD,
In the period 1992-1996 the Wallonian Region invests 239 millions ECU’s in the building 
of waste water tratment plants and collector networks in the Scheldt basin.

7.3.4 Flanders
The Department of Environmental Affairs and Infrastructure, one of the six departments 
of the Flemish Region, has the the administrative and technical responsibility for the 
water quality management in Flanders. The Vlaamse Milieumaatschappij (VMM) is 
responsible for the waste water treatment policy in Flanders. AQUAFIN exploits and 
improves existing waste water treatment plants and collector networks. AQUAFIN also 
build and exploit new waste water treatment infrastructure. The principle of the basin 
committees is a good example of the integrated water management approach.
The environmental permitting in Flanders is mainly based on the "Law on the protection 
of surface waters against pollution" and the Flemish Environmental Permitting Regimen
tation (VLAREM). There is an insufficient organization on the environmental permitting 
and control activities. Since 1991 there is publicity of environmental permits.
In Flanders a tax has to be paid for all waste water discharge categories. In the tax 
system a distinguishment is made between citizens or industries that use small consumpti
on water amounts (less than 500 m3 a year), and citizens or industries that use large con
sumption water amounts (more than 500 m3 a year). The tax rate for the "small users" is 
basal on the measured water consumption. The tax rate for the "large users" is based on 
the discharged pollution amounts. Therefore the waste water streams of the industries are 
analysed. In 1991 at only 1000 of the 4000 industries in Flanders the waste water streams 
were analysed. If analysis data are not available, the number of pollution-equivalents is 
estimated, based on the production processes.
The Flemish Executive will invest 1096 millions ECU’s in new waste water treatment 
infrastructure in the period 1991-1999. In the period 1991-1994 the hydrographic 
subbasins of the Boven-Schelde, Dender, Leie, Nete and Demer have the highest priority.

7.3.5 The Netherlands
The water management (qualitatively and quantitatively) of the national watercourses like 
the Westerschelde is the task of the Rijkswaterstaat. The Third National Policies Docu
ment on Water Management (NW3; 1989) describes the guidelines of the Dutch water 
management. The Evaluation Document on Water Management (1993) shows the first 
results of the NW3, and includes additional measures and financial investments until 
1998.
In the Netherlands the water management is based on an integrated approach to establish 
sustainable functioning water systems in a way that the interests of all the users of the 
water systems can be respected: today and tomorrow. Therefore measures are taken on
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the pollution prevention and reduction, the sanitaion of contaminated sediments, the 
management and development of intertidal area and banks, the general restoration of 
water systems and the water distribution.
One instrument is the target group poticy. This means that governmental administrations 
and industries can draw up convenants and intention declarations to tackle environmental 
problems by a joint, coordinated approach. Water quality and emission aspects are part of 
these agreements.
An example of the integrated water system approach is the Policy Document for the 
Westerschelde (1991). This document includes an integrated water management program
me especially for the Westerschelde.
The Law on the Pollution of Surface Waters (WVO; 1970) contains the legislation 
framework on the environmental permitting. The guidelines of this law are worked out 
more in detail by the so-called General Governmental Measures (Algemene Maatrgelen 
van Bestuur; AMvB’s) or ministrial regulations. The Law Environmental Management 
(Wet Milieubeheer; 1992) is the new Dutch law which will integrate all environmental 
laws.
The civil servants of Rijkswaterstaat and the Inspectors of Environmental Hygiene and the 
Environmental Police control the WVO permit prescriptions. There is a WVO contact 
team that carries out routine control activities and an annual control action. The contact 
team inventories the number of offenders of the WVO. Between the 10 and 20% of the 
industries offend the WVO.
Each person, organization or industry that discharge waste water to a surface water or a 
sewage system has to pay a tax. The tax rate is based on the amounts of discharged 
oxygen substances and heavy metals in a management area and the costs that the 
managers have to make. The tax system includes two principles: "the polluter pays" and 
the "interst-payment-influence".
In the period 1993-1996 Rijkswaterstaat Division Zeeland will invest 19,8 millions ECU 
in the Westerschelde. Until 1998 the financial water management organization in the 
Netherlands will be evaluated and improved. Therefore in 1990 and 1991 the Research 
Committee Water Management Financement System (=  Committee Zevenbergen) 
analysed the major bottle-necks and did proposals for the improvement of the financial 
organization.

7.4 Scheldt-GIS
In 1993 the National Institute for Coastal and Marine Management of the Dutch Rijkswa
terstaat has setup the Scheldt-GIS. The Scheldt-GIS is used as a medium for the storage, 
linkage, analysis and presentation of data which are collected by the participants. At the 
plenary meetings the participants decide which kind of data should be put in the Scheldt- 
GIS and which questions will be should be answered by means of the Scheldt-GIS.
The participants will have to decide about the objectives and products of the Scheldt-GIS 
in 1994 and further. If one of the following options will be chosen, the financial conse
quences will have to be discussed. Each administration should think about the advantages
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of a Scheldt-GIS in realation with its activities and in relation with the establishment of an 
integrated water management approach in the river Scheldt basin.

The]jossible 1994 options are:

1 One administration makes only a database and takes care of the updating of the 
database. The I$G participants get the database and will make there own 
products and applications.

2. The Scheldt-GIS is used as a databank. The ISG participants define the pro
ducts like reports, maps and tables. One administration manages the system and 
delivers the products. ., ■ ■■ ivv; ■, ■
The Spheldt-GIS is used as a databank. The ISG participants define the pro
ducts like reports, maps an tables and (pc*) applications. One administration 

i manages the system and delivers the piquets and ¿pplii^tiÄ
4 The Scheldt-GIS is introduced at the participating administrations. Each 

administration can defines and makes its own! products and applications, besides 
the joint products and applications, One administration takes care of the 
updating of the databases and the deliverance of joint products and applications.

7.5 Emissions in the Scheldt basin

7.5.1 Waste water treatment plants
If the Scheldt riparian states carry out their investments programmes, in 2000 the average 
available design-capacity in the whole Scheldt basin could be sufficient to treat the waste 
waters of the eleven millions of habitants (biodegradable substances). This conclusion can 
only be drawn if no industries will be connected to the communal waste water treatment 
plants and if the total treatment infrastructure (including sewage systems and collector 
networks) will be sufficient. If some industries stay connected to the communal waste 
water treatment plants the required design-capacity is much higher.
Until 1991 in all riparian states the emphasis lied on the treatment of biodegradable 
substances. Between 1992 and 2000 investments will also be mnade on denitriphication 
and déphosphatation.
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7.5,1.1 North-France
In the French part of the Scheldt basin (area E l, E2 and E3) there are 136 waste water 
treatment plants available with a total design-capacity of 3,358,400 habitant-equivalents 
(situation 1991). This capacity could be sufficient for treatment of 88% of the communal 
waste water. Especially in area E3 (la Lys et la Deule) there is a lack of waste water 
treatment plants. Due to insufficient investments in the collector networks the equipment 
can not be used completely. As a result in 1990 only 46% of the communal pollution was 
eliminated.
In the period 1992-1996 the total design-capacity in the French part of the Scheldt basin 
will increase with plusminus 900,000 habitant-equivalents.
Until 1991 the emphasis has lied on the treatment of organic and suspended matter. 
Therefore the majority of the available waste water treatment plants has not the equipment 
for the elimination of nitrogen and phosphorus. One of the main problems is that some 
industries are also connected to the communal waste water treatment plants. Accidental 
discharges and strong fluctuations in the influent can cause damage and disfunctioning of 
treatment plants,
In the period 1985-1993 the mean treatment percentages for the parameters MO, MA an 
MeS (treatment plants with a design-capacity > 10,000 habitant-equivalents) were 
respectively 75%, 40% and 87%.
In the periods 1972-1981 and 1987-1991 the French government made large investments 
on waste water treatment infrastructure. In the period 1992-1996 the empasis lies on the 
development and exploitation of sewage systems, the connection of house-holdings to 
sewage systems, the expansion of the available design-capacity and denitriphication and 
déphosphatation.

7.5.1.2 Brussels
At this moment there are no communal waste waater treatment plants in the Brussels 
Region. Therefore the waste waste water of the householdings is not treated, although 
more than 95% of the habitants have been connected to a sewage system. In 2000 two 
treatment plants will be operational with a total design-capacity of 1,500,000 habitant- 
equivalents. This capacity will be sufficient to treat both communal (1,000,000 habitant- 
equivalents) and industrial (±  500,000 habitant-equivalents) waste water.

7.5.1,3 WaUonia
In the Wallonian part of the Scheldt basin there are 57 waste water treatment plants 
available with a total design-capacity of 992,475 habitant-equivalents (situation 1991). 
This capacity could be sufficient for the treatment of 91.7% of the communal waste 
water.
In the period 1992-1996 the design-capacity will increase with 661,400 habitant-equiva
lents. The available design-capcity in 1996 in the area IBW and IDEA could be sufficient 
for the communal waste water
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treatment. In the IPALLE area more equipment will be required.
Until 1991 the emphasis has lied on the treatment of biodegradable substances. At none of 
the operational treatment plants the technical equipment is available for denitriphication 
and/or déphosphatation.
One of the main problems is the connection of industries to communal waste water 
treatment plants.
In the periods 1972-1976 and 1982-1986 the Wallonian government made large invest
ments in waste water treatment infrastructure.
In the period 1992-1996 investments will be made in the building and adaptation of 
treatment plants and collector networks. A number of small plants will be replaced by 
bigger ones. At four plants the technical equipment will be built for the denitriphication 
and/or déphosphatation.

7.5.1.4 Flanders
In the Flemish part of the Scheldt basin 87 communal waste water treatment plants are 
operational with a total design-capacity of 3,222,960 habitant-equivalents (situation 1991). 
This capacity could be sufficient for 62.6% of the required capacity. At 46 plants 
industrial waste water is also treated. The mean sewage percentage is 76%. Due to a lack 
of collector networks only 21 % of the communal waste water is treated.
In the period 1991-1994 the design-capacity will increase with 976,635 habitant-equiva
lents. The availble capacity in 1995 could be sufficient for 81.3% of the required design- 
capacity. At 12 of the planned treatment plants denitriphication and/or déphosphatation 
equipment will be installed.
In the period 1989-1991 the mean treatment efficiencies of BOD, COD, NH4+, P-total, 
Cr, Cu, Pb, Ni, Ag, Zn, Hg and Cd respectively were 85%, 74%, 45%, 48%, 36%, 
33%, 46%, 11%, 18%, 45%, 5% and 12%.

7.5.1.5 The Netherlands
In the Dutch part of the Scheldt basin there are 24 communal waste water treatment plants 
available with a total design-capacity of 966,600 habitant-equivalents (situation 1991). 
This capacity is sufficient to treat the waste water of the 598,935 habitant-equivalents. 
The mean sewage percentage is 93%. The over-capacity is sufficient to treat both 
communal and industrial waste water. There are no planned treatment plants in the Dutch 
part of the Scheldt basin.
The mean treatment percentages of the parameters BOD, N-total and P-total (period 1990- 
1992) of the treatment plants around the Westerschelde were respectively 95-98%, 26- 
79% and 44-86%.
In the periods 1967-1971 and 1982-1991 large investments were made on the waste water 
treatment infrastructure. Until 1998 the emphasis lies on the optimalization of the 
available plants and the denitriphication and déphosphatation activities.
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7.5,2 Industrial emission sources
Within the inventory the emphasis lies on the industries that are responsible for 90% of 
the emissions in a management area. One of the objectives is to make a distinguishment 
between industrial and communal discharged amounts. The available information gives 
only a first, global impression. No information is available on the relations between 
emissions and water quality.

7.5.2.1 North-France
In North-France the discharged amounts are calculated, based on production process 
tables for the different industrial sectors.
Figures (1990) have been provided of the parameters MO (=  (COD +  2BOD)/3) and 
MA (=  organic nitrogen +  ammonia nitrogen). Respectively 166 and 108 industries 
cause 90% of the average discharged
amounts of MA and MO (108,349 kg/day and 12,245 kg/day). Eighty percent of the 
amounts is discharged in area E3 (la Lys et la Deule).
In this area cities like Tourcoing, Roubaix and Lille are situated.
No information is available on the discharged amounts by treatment plants.

7.5.2.2 Brussels
No information is available on the of the industrial emissions in the Brussels Region.

7.5.2.3 WaUonia
The Direction Générale des Ressources Naturelles et de l’Environnement makes an 
inventory of the main emission sources. This inventory includes the parameters of the 
black and grey EU lists. Relations between discharges and water quality will also be 
studied. The DGRNE asked the industries to make a survey of the historical and present 
discharge situation. Prognoses until 1996 will be made. No information is available on the 
discharged amounts by communal waste water treatment plants.

7.5.2.4 Flanders
In 1991 the Vlaamse Milieumaatschappij started with the emission monitoring program
me. At 1,225 of the 4,000 industries waste water samples were taken. The monitored 
parameters are: flow rate, COD, BOD, SM, N-total, P-total, Ag, As, Cd, Cr, Cu, Hg, 
Ni, Pb and Zn.
The 1991 inventory gives only a first global impression of the discharged amounts. Until 
2000 the monitoring programme will be improved.

7.5.2.5 The Netherlands
The survey includes industries around the Westerschelde and the Kanaal Gent-Temeuzen 
that have to report discharge data to Rijkswaterstaat Division Zeeland. The figures of 
these industries are stored in the WIER database. Rijkswaterstaat compares the provided 
figures with the results of its own monitoring activities and makes an annual emission 
report. The data are used as input for the SAWES model.
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The Volkerak/Zoommeer and its catchment area are also part of the study area. The 
influence of the Volkerak/Zoommeer catchment area is monitored at the outlet of the 
Batshe Spuikanaal to the Westerschelde.

7.6 Water quality monitoring in the Scheldt basin

7.6.1 Monitroing programmes and objectives
The basis water quality objectives of Flanders and the Netherlands and the category I ob
jectives of France are the most severe water quality standards in the Scheldt catchment. 
Therefore these will be used to describe the water quality, it should be emphasized that 
these objectives are refer to a minimum ecological water quality level (!).
The appendix 6.1 shows that from the parameters which are part of the North Sea Action 
Programme, only phosphorus and nitrogen are monitored in all Scheldt riparian states (I). 
The parameters which are monitored in all Scheldt riparian states are (see the appendix 
6.3): P04-P, P-tot, SM, dissolved oxygen, BODs, NH4-N, Kj-N, N02-N, N03-N and 
conductivity. No information is available about the monitoring programme in the Brussels 
Region.

In the French part of the Scheldt basin (area E l, E2 and E3) 87 water quality monitoring 
localities have been selected. Thirteen parameters were monitored regularly (6 or 12 
times a year) in 1990 and 1991: pH, conductivity, SM, BOD, COD, dissolved oxygen, 
oxygen saturation percentage, NH4-N, N02-N, N03-N, Kj-N, P04P and P-tot. Although 
toxic substances are part of the tax system, heavy metals and organic micropollutants 
have not been included in the water quality monitoring programme until this moment.

In the Wallonian part of the Scheldt basin 26 localities have been selected. The number of 
monitored parameters per locality depends on the water quality objectives of the monito
red watercourse.
Generally the parameters are monitored five times a year. There are three stations at the 
Wallonian-French border: Haut-Escaut at
Bléharies, TEspierres at Leers-Nord and la Lys at Wameton. At these stations the 
parameters are monitored twelve times a year.
In la Haine an automatic monitoring station will be operational in 1994 (frequency: once 
per two months).

In the Flemish part of the basin 82 monitoring localities of the the physical-chemical 
monitoring programme of the Vlaamse Milieumaatschappij have been selected. At the 
majority of the localities a set of basic (general) parameters is monitored with a frequency 
of 8-10 times a year: temperature, dissolved oxygen concentration, COD, NH3N, N02N, 
N03N, P04P, chloride, conductivity, P-total and pH. For a selected number of localities 
the parameters BOD, Kj-N, sulphates and SM are added. Heavy metals are monitored 
only at localities in the vicinity of industrial discharges and in the vicinity of the country 
borders. The monitoring programme of the VMM is a relatively new one and still in 
development.
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In the Dutch part of the Scheldt basin 19 monitoring localities have been selected. The 
Dutch routine monitoring programme includes the PARCOM parameters. The monitoring 
frequency is twelve times a year at almost all localities. At the Dutch-Belgian border the 
monitoring frequency is 24 times a year. In general there is a shift from chemical to 
biological monitoring. Since January 1993 the activities of the physical-chemical and the 
biological monitoring programmes are fully integrated.
It would be a good thing to monitor continuously at the Dutch-Belgian border (Schaar van 
Ouden Doei). At this locality the improvement of the water quality as a result of the 
investments in waste water treatment infrastructure could possibly be monitored in the 
forthcoming years.

7.6,2 Water quaUty (1990 and 1991)
The average oxygen concentrations in the Lys, the Scheldt (from the French-Wallonian 
border to the Flemish-Dutch border), the Zenne and the Kanaal Gent-Temeuzen were 
very low (<  5 mg/1) both in 1990 and 1991. The situation in the Demer was better in 
1991: at four localities (from Lessines to just downstream of Aalst) the oxygen concen
tration changed from < 5 to > 5 mg/1. River Scheldt tributaries like the Scarpe, the 
Spiere, the Zwalm, the Dorpsloop, the Rupel, the Barbierbeek and the Grote Schijn have 
an average oxygen concentration below 5 mg/1.

In general the BOD contents in the Scheldt catchment are very high. In the rivers Scheldt 
(from source to the Flemish-Dutch border), the Lys, the major parts of the Scarpe, the 
Dender, the Zenne, the Spiere, the Demer, the Dijle and the Nete localities are found 
where die BOD contents are between the 6 and 500 mg/1.

Except in the Scheldt estuary, almost no efforts are made on the inventory and sanitation 
of contaminated water bottoms. Prof. dr. Wollast has written a notice on the relations 
between contaminated sediments and surface water quality. The appendix 7.1 contains this 
notice.
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7.7 ISG objectives and activities in 1994
During the last meeting of ISG in 1993 the participants agreed on the 1994 objectives and 
actions.

The ISG objectives in 1994 are:

"1 ; The collection, analysis, presentation and distribution of irifortnatioh concerning : 
water management, emissions, Water quality, sédiment quality  ̂watef distribu
tion, ecology and investments.
The updating and expansion of the Scbeldt-GIS: an information databank and 
presentation system for the Scheldt

The collection of information that is needed for the both LITE projects on the

The advice of policy makers in the river Scheldt riparian states and the Europe
an Union Advice: recommendations on the setup of an international cooperati
on of water management administrations based on the collected information.

In 1994 ISG will give the highest priority to the following activities:..

The inventory of communal and industrial emission sources is continued. The 
inventory is extended with diffuse emission sources and extreme events*
The emphasis will tie on the relations between emission sources and water 
quality.
Recommendations will be made on the inventory methods and the analysis of

A proposal is made on the setup of a small mtercalibration programme and a 
joint water quality monitoring programme. Similarities and differences in the 
sampling and analysis methods are summamed. Monitoring localities are 
seleced and the monitored parameters and freqency are discussed.

T-;,v The effects of investments and measures in theSchddt basin will be studied 
more in detail. A comparison of instruments and tax systems wíl tie made. The I 
environmental efficiöency of ihyestents, measures and instruments Will be ; ,:i; | 
studied. v ; ' T '  ' " T ' -  ! , . ' V  > ? : : V
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4 A workgroup of information specialists will inventory the possibilities for the 
implementation of a Seheldt-GlS at the water management administrations in-, :j 
the Scheldt riparian states. The advantages and disadvantages of the possible 
future objectives and activities (like the distribution of information) will be

^discussed............. ■ v ^ 1̂: XÍ:i í: '■ v ̂  'i i  ̂ ’l
5 the description of the water quality will be extended with maps of tine parame» 

m  Of the North tiea Actions Program m e (1090, *991 and 1992),
t i A inventory will be made ofthe quality* policy, management and sanitation 

efforts of contaminated sediments. A list is made of involved administrations

7 A special workgroup will matse a Description of the Ecology of the Scheldt 
basin (DBS).
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Topographic map of the Scheldt basin ISG 1993
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ISG 1993Administrative area in the Scheldt basin
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Waste water treatment plants in the Scheldt basin ISG 1993

1
Legend

(«potaze *  capacity h.e.) 

•iwtuiK plauta futur» plant a

• o < 5000 h.«.

« O 5000 9999 L e

© o 10000 - 49999 L e

• O 50000 - 99999 L e

• o > 100000 L e



Water quality objectives in the Scheldt basin ISG 1993
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ISG 1993Water quality monitoring localities in the Scheldt basin
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02-concentrations 1990 in the Scheldt basin ISG 1993
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BOD-contents 1990 in the Scheldt basin
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: A p p en d ix  1 1  •
trf habitants of the bydrographk mbbarins

in teftm ^ S ch eh h Ó roop l^

sobbasok
;3 Í- ïï/ü:, "-:ï 0 ; :i; : ' ''''rtTintrnffTr »

.ymmÊrnï B odoni Ifc e N rtiA iih T u t« n a t a » :Ä*:$ieä«*iendB" v H a d  j

HjuH-Escaa/Bov entscheide 3,965 1,543 580 - - 6,088 1,199,016 517,677 189400 - - 1,906,193

LyuTjñe 2,794 44 1,467 " - 4,305 2,634,183 -*) 577,000 - - 3411.183

Deaäte/Denda - 677 709 - - U 86 - 106,966 337,000 - - 443,966

Same/Zeme - 574 435 162 - 1,171 - 185,402 327,000 1,000.000 - 1.512,402

Dyk/Dgle * 615 650 - • 1,265 - 165,435 337,000 - - 502,«5

D a n - 395 1,793 - - 2,188 - 106,255 606,400 - * 712,655

Nete - - 1,560 * * 1460 - - 534,000 - - 534,000

Grote Nete + Smaden Nete - - 7S8 - - 866 - - 290,000 * - 290,000

Wane Nete - * m * - 813 - - 244,000 - - 244,000

Hovea ZcntrhrUe (between 
Gem xnd Rupcbnandc)

1,007 1,007 475,000 475,000

Beneden ZcetcMdc 
(between RupehnomV «nd 
Dutcb-Belgun borda)

1,854 1,854 964400 964400 j

K n u l Gent-Temauen - - 474 - 194 668 - - 297400 - 54435 351,835 I

Wedencbelde (between 
border md VHrongen)

2415 2415 580475 580,275 1

Total-». *459 4,848'.V 10,529 ; 2,709 ;;äöot ;; 3,833.199 \pBÊÏp3$';:

*) The number of habitants in the French part of the Lys subbasin includes also the number of habitants in die (small) WaQoman part of die Lys subbasin.



Appendix 2 3
Population densftie»oflMlniiiiisti«ive «reas

liegend;
Population density categories Chattan&knt*}
£ 0 €  x < 300 
H  100 £  x < 300 
m  300 á l <  500
IV 500 £  X < 3000
V X >  1000 International Scheldt Groop (1993)

Hydrographic subbasin A didtiandye u « t Population density 
(hahhants/km2) v ;

Haut-Eaciut/Bovco-Schelde E l, E2 302 m
Pun of IDEA and IPALLE 
(Haut-Eacam and Huae)

336 m

AWP-H22 326 m
AWP-H 23 329 m

Ly v'l-cic E3 *) 943 IV

Awp-n io 162 n
Awp-n 16 503 IV

AWP-n 17 294 n

D codrc/D eoder put of JPALLE 158 n

AWP-H18 541 IV

AWP-H19 169 n

Samc/Zeane part of IB W 323 m
Brands Regioc 6173 V

AWP-H 30 755 IV

D yk/D ijle part of IB W 296 n

AWP-H 31 570 IV

u



Appendix 1 2
Population densföes of administrative areas

Legend:
Population density categories (habitants/km2)
I O ü K  10Ô 
n  too ^  s < 300
ID 300 Í K  500
IV 500 S  K  1000
V X >  1000 International Scheldt Group <1993)

Hydrographie subbasin Administrative area Population density 
(habitants/kml)

Pentity category

AWP-H 32 472 m

Demer ptrt of IBW 269 H
AWP-H 26 424 HI

AWP-H27 267 H

AWP-n 28 172 H

AWP-H 29 323 m

Grote Neíe + Beneden Nete AWP-H 25 383 HI

Kleine Nete AWP-H 24 304 m

Boven-ZeescheWc (between Gent sad Rupelmoode) A w p-n 20 495 HI

A w p-n 2 i 308 HI

AWP-H 33 490 HI

AWP-n 34 7« IV

AWP-H 35 896 IV

AWP-H 36 741 IV

AWP-H 45 180 H

Beaedea-Zeeschelde (between Rupetmonde tmd 
Dutch-Belgíum border)

AWP-H 9 347 m
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Appendix 23
Population densities of administrative areas

Legend:
Population density categories (habitants/km2)
I  0 s; x <  100 
n  loo ^  s  <  300
3H 300 £  X  < 500
IV 500 Ä s  <  10Ó0
V X >  1000 International Scheldt Group (1903)

Hydrographic subbasin Administrative area Population density 
(habitants/km2)

Density category

AWP-H 37 288 n
AWP-H 38 1420 V

AW P-n 39 530 IV

AW P-n 40 1480 V

AW P-n 41 435 ni

KanaaJ Gcnt-Terocuzen AW P-n 8 154 n
AWP-H 12 686 IV

WS23 282 n

Wcatcrschcldc (between border and V im ingen) WS20 166 n
WS21 595 IV

WS24 42 i

WS25 187 n
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|T r t b o * ^ ^  '•;..
I  r ;. : ;: ' ’;: North-France WaUonia Flanders

I  Administrative
e'tf««fca#"

E l, E2 IPALLE, IDEA AWP-n 22 
AWP-H 23

1 5 t ë r t e * . ^ V .  ; 3,965 1,543 580

1,199,01« 517,677 189,500

: itfbatatrfca/caxtak • le Canai de la Sensée le Canai Péronnes Spierkanaal

la Sensée Rivière Grote Spierebeek/Zwarte 
Spierebeek

l’Erclin Kanaal Bossuit-Kortrijk

la Selle le Rhieu de l'Haie

l'Ecaillon la Rhosnes

la Rhone Ile Rijtgracht

la Haine (via le Canai du 
Mons)

Oude Schelde (Kerkhove)

la Nouvelle Haine (via le 
Canai du Mons)

Nederbeek/Zijpte

le Canai du Jard Molenbeek (Oudenaarde)

LaScarpe Markebeek

^  :-:V5,̂ ;J™*:î -.'■•'■■’'if-'̂ i'" :l:‘‘' Riedekensbeek

p a n Spouwwateibeek

Zwalm

Stampkotbeek

Oude Schelde (Meilegem)
|;':'!;' y ' ^

Wallebeek

Oude Schelde (Kriephoek)

Molenbeek (Merelbeke)

Moerbeek/Coupure

Oude Schelde /Doornhammeke 
(De Pinte)

Zwartekobensbeek

180-10» ■ Oude Schelde-Zonneput (Oent)
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Appeadfc
Trihifaulesfcanafe th at débouché in the river ÍLys/Lefc.

1...........— .........
Cauntry/regio* Waltoni«

E3 IPALLE Awp-n io
AWP-H 16 
AWP-H 17

Sur*** 0M*> 2,794 44 1,467

Number e f  habtotnto 2,634,183 - 577,000 J

La Laquelle Le Canal de la DeAle *) Oeluwse Beek |

"i;""; "" ■ La Melde- Du-P as-De- 
Calais

Douwebeek *) La Becque de NeuviUe/ I 
Gaverbeek fl

La Rivière de Busnes Kortekeerbeek *) Lauwsebeek fl

f e l R :Î%fTÎïi Le Canal de la Bourre La Haute Planche *) Neerbeek 1

I  ....... La Clarence/La Nave Markebeek I

I . La Lawe Canal Bossuit-Kortrijk I

La Becque de 
Steenwerck

Heulebeek |

i- ■ : ■ , ■' .■". v ' ' ' ■' '''•■ Gaverbeek fl

Vaaroewijkbeek I

Plaatse Beek |

: \ ’■ ■ ' ;"v' Mandel fl

Zouwbeek

Göttern

Tichelbeek/Gaverbeek

r ' . . ;
Kattebeek 1

:
Astene fl

Petegemse Beek |

Kalebeek |

Rosdambeek 1

Lieve 1
iese tributaries dehouche in the Lys at the French-Wallonianborder.
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Apj*a<fix2,3/C
s :'í î: :':̂ h r:íí >f.:íí : ;:;Ÿ->:̂ ' ;-i v̂ ŷ :̂v;V.:- Ä ■'i; v

y f^ ^ ; : } ^ y T :U  '},i »:, j" ■ ;’:■: 0 !• ‘¿M. .̂V: ii-)s à -'?:'!?-
AdOl)*tar*Uve basins IP ALLE AWP-H 18 

AWP-H 19

677 709

Xhrt>W *<t fcihttoafÉ 106,966 337,000

La Sille Molenbeek (öeraardßbergen)

Le Rieu de Trimpont Molenbeek (3x in Ninove)

La Rivifcre d’Ancre Bellebeek

La Mare«] Wildebeek

i ■ Molenbeek (2x in Aalst)

, Molenbeek (Erpe-Mere)

: Molenbeek (Dendermonde) g

Steenbeek I
I ?■ Vondelbeek I

¿W M iO xZ Sm
Trihotarhe/ranak thai ‘MummíIhi fai ifnt flifgaah

Waltoni* Äruwefc ...i« i aW»oei»
Adato)‘Ktottàt* jbastoÿ m w AWP-H 30

Surface Oan1) 574 435 162

185,402 1,000,000 327,000

Trlbutartes/canal« La Brainette La Wolluwe Molenbeek-Aabeek

LaSenette
.....
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^ P l i ï iÉ i i iÉ  y;
jii& ffiQ 'ó ! H l, '!l‘| » ftf*l» !1l1,1 ' ' ' tw  0 f \\\ ■■■

BW AWP-H 31 
AWP-n 32

615 650

165,435 337,000

L’Orne La Lasaea

La Thyle Vaalbeek

Le Train Ijsse

Nethen *) Leigracht

Molenbeek

Voer

Blauwputbeek

Vunt

Leibeek (Leuven)

Demer

Leibeek (Boortm eerbeek)

Molenbeek/Weesbeek

Barebeek

Platte Beek

Vrouwvliet

Canai Leuven-Mechelen
watercmrseendsupinthé^bijleattíieWalloiiian/Flemishbordéñ
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Ag$«Mlbt3*3/l'
Tiflittfwfiwfrwnli liui dtboutkc b  the : J)|ftÜKi

row AWP-H 26 
AWP-n 27 
AWP-n 28 
AWP-n 29

395 1,793

NmttlÉt dtlUAlHWtt■ • w T f f f lW W J W K v W r i J m W f f f l r a W f f w
i' i l i ü  ’ li l i  !  !  W i W i W * ! « . » . .

106,255 606,400

Munsterbeek/Molenbeek

Roosterbeek

Mangelbeek

Herk

Ge te

Zwarte Beek

Begijnenbeek

Zwart Water

Laar beek

Grote Motte

Winge
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WWÍ............  , ; I
i;N ^ -  ̂ :¿Ü -j^; ;. ! ..... ', ; |

Country/regioa ■■■;,;.■ y .- ï- l
Stufte« (kraft 1,560

Marttftoif’ -nt fc«hfenn>« 534,000

-Stófcfewtów • i*} y .y y ’i*::: ;Biv ï  ï':.i' :í  < $ y  " '. -{¡i

fï)rifcWftWflWiilMWM<fe Kleine Hoofdgracht/Balengracht Achterste Nete

Asbeek Voorste Nete

Heiloop Desselse Nete/Weerbeekse 
Nete/Zwarte Nete

Zeeploop/Rosselaarloop Klein Neetje

Molae Neet Wamp

Hezemeerloop Bankloop

Grote Laak Kneutersloop

Varendonkse Loop AA I

Steenkensbeek

Kai starloop/Molenbeek/ 
Herseltse Loop

T' :::. Bruggeneindse Laak

: . .  . -  ■ Bergebeek -
Goorloop

Wimp

Gestelsebeek

m*im Berlaarse Laak
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AWP-H 20 I 
Awp-n 2i i  
AWP-n 33 1 
Awp-n 34 g 
AWP-n 3S 1 
AWP-n 36 I 
AWP-n 41 1

: V V 1,007

tâw À er tftaib ito ite 475,000

j:; ::;:i, ]x£- Lys (Gent)

Ledebeek (Destelbergen)

Dam sloot/Mostbeek (Destelbergen)
Í 0 :|É | ! ;íí ¿:; ■-;P \? ■! y:i £  il $ ä  : : ; ?.':ÏÏ' Molenbeek (Melle)

Molenbeek (Wetteren)

Maanbeek (Laarne) |

Oude Schelde (Wichelen)

Molenbeek (Wichelen)

Donkmeer (Berlar e)
' . . . .
Nieuwe Dender (Dendermonde)

Dender (Dendermonde)

Dorpsloop (Sint-Amands)

Beek Mariekerke (Bonum)

Durme (Hamme)

^ ñ '^ W  £ Oude Schelde (Bornem)

Kragewiel (Bonum)

WÊ̂ Êâ̂
Kupei
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■ ,' . I

AWP-n 9 1 
AWP-n 37 1 
AWP-n 38 1 
AWP-n 39 1 
AWP-n 40 D 
AWP-n 45

1,854

: i ’^ ; :  ; . 964,300

Grote Struiabeek (Hemiksem) |

Barbierbeek (Kruibeke) i
Grote Leigracht (Antwerpen) B

Holle Beek (Antwerpen) 1

b , . . , . . . . _ . ..............“

Schijn (Antwerpen)

Melaelebeek (Mechelen)

..............................................  .................1
: Appentât 2.3/J I 
lV ltlllflT fciffiW illfih#^lH H ^^ f l W ' l f r t T f t f t R V ' f f i f 1i' p '^ W - r ^ ^ I W s .^ W f l .^ W Ï T  : d T^i“  “  T- •”  t -«* ̂ V. I * 1  N... * ' 1.-, • .,  . .  :■. >.. < :..........  .1 »V I >-• ' ..................  "  '  ,' »

:, ^ÉttA¿*tiwí|tó|á ' '. * - i •* '  >: ftoittd«» < Tfc» W ûwtÈm fa 1
: AAtiÉnMrröve Imainii: AWP-H 8 

AWP-n 12
WS23

474 194

297,300 54,535 1

t tf b o ta r k s /^  :• ' Ringvaart (Gent)

Nieuwe Moervaart (Gent)

Molenvaardeken (Evergem)

Avrijevaart (Evergem) I
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^NMtorl*iMl»

1 AdtadaMnitfv* iNNdtoa WS20, WS21, WS22, WS24, WS25
'«  K X L ^ S U jÉ tfA ^  1 ”  ™ . I i iV 'V i '!  • 2,515

Mfiiinfait oC'luibibuttR 580,275

xnpoatt̂ ACiwiW' Bath «e Spuifcanaal

Kanaal door Zuid-Beveland

Kanaal Gent-Terneuzen

Kanaal door Walcheren
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Appendjbt 2,4
Canals in theScheldtbasia

...I

Canai Description mit 1
or inside the Scheldt |  
basin) I

Canai de St. Quentin Connection between Haut-Escaut and die Meuse. out

Canal du Nord Connection between Haut-Escaut and the river basins of die Somme and Seine. out

Canal de la Sensée Connection between basins of Haut-Escaut and Scarpe. Connected to Canal de la Deule, 
river Scarpe, Canal du Nord and river Haut-Escant.

inside I

Canal de la Deule Connection between the basins of Scarpe and Deule. inside

Canal de Roubaix Connection between Haut-Escaut and Deule. inside

Canal d’Aire Connection between Canal de la Deule, the Deule and the Lys. inside |

Canal de Neuffossé Connection between Canai d ’Aire, die river Aa and the coastal zone (Calais, Dunkerque) ont g

La Nouvelle Haine (=  Canal de la Haine) Connection between die river Haine and die Haut-Escaut. La Nouvelle Haine debouches 
in die Haut-Escaut via die Canal Mons-Condé.

inside |

Canal Mons-Condé Connection between Haut-Escaut and la Nouvelle Hcuneßa Haine. inside p

Canal du Centre Connection between die Sombre, the Canai Charleroi-Bruxelles and die Canal Pénmnes. in g

Canal Blaton-Ath Connection between Canal Péronnes and la Dendre. inside ||

Canal Charleroi-Bruxelles Connection between the Rüpel and the Sombre via die Canai du Centre. Downstream of 
Bruxelles die name of this canal is Kanaal van Willebroek.

inride 1

Kanaal Bossuit-Kortrijk Connection between die Boven-Schelde en the Leie. inride ||
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Appendix 2.4
f  anak in the Scheldt basin

International Scheldt Group (1993)

Canai Description flow  tfirection (¡n, oat 
or inside the Scheldt 
basin)

Kanaal Gent naar Oostende Connection between Boven-Schelde and die North Sea (at Oostende). out

Afleidingskanaal van de Leie Connection between Boven-Schelde and the Nordi Sea (at Zeebmgge). out

Ringvaart Gent Connection between Boven-Schelde, Leie, Kanaal Gent-Temeuzen and Kanaal Gent- 
Oostende.

inside

Kanaal Gent-Temeuzen Connection between Boven-Schelde, Leie and Wetterscheide. inside

Moervaart Connection between Durme and Kanaal Gent-Temeuzen. inside

Albertkanaal Connection between Meuse and Beneden Zeeschelde (Antwerpen) ida Grate and Kleine 
Nete and Demer.

in

Netekanaal Connection between Beneden Nete and Albertkanaal. inside

Schelde-Rijn verbinding Connection between Rhine and Scheldt. in

Batshe Spnikanaal Connection between Zoommeer and Westerschelde. in

Kanaal door Zuid-Beveland Connection between Oosterschelde and Westerschelde. in

Kanaal door Walcheren Connection between Veerse Meer and Westerschelde.
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Appendix 2,5
-j-M J . II 1~* i |h -i'f-t M t-Ljí. IÄ & & » ¿M l h  ̂ X .

m ~ tm  ¿ i

lÄSM 9S» 1966-1969 1986-1989 . . » 9 0 - 0 » • - •: ; ! ;

9 î 15 'AS'. : * * J9-I-' 2 1 -:.4 S ' »1 pfcjï:; #ï ;; ï ^ ü ** 33 ; «? '■99'

HAUT-
ESCAUr/BOVEN-
SCHELDE

La Seüe at Nayelle sur 
Escaut (F)

X X  X X  X X  X X  X X  X X  X X  X X  X X X X X X X X X X X

L ’Ecaiüon at Thiara (F) X  X X  X X  X X  X X  X X  X X  X X  X X  X X X X X X X X X X X

La Rhonelle at Aulnoy
(F)

X X  X X  X X  X X  X X  X X  X X  X X  X X  X X X X X X X X X

Condé (F) X X  X X  X X  X X  X X  X X  X X  X X  X X  X X  X X  X X  X

La Haine at St. Aybert
<F)

X X  X X  X X  X X  X X  X X

L ’Hogneau at Ihivencelle
m

X  X X  X X  X X  X X X X X X X X X X X

Bléharies (W) X X

Kain (W) X X X X X X  X X  X X X X  X X  X X  X X  X X  X X  X X  X X

Avelgem (Fia) X X

L ’Espierre ai la 
Passerelle du facteur (F)

X

Spiere at Estaimoms (Ft) X X



Appendix 2.5
Flow rates monitoring localities in tile Scheldt basili.

ISG-1993

1950-1959 1960-1969 1970rl979 1909-1989 1990-1999
O 1 2  3 4 9 6  7 V 9 6-1 2  3 4  3 « i *  9 e i 2 Î 4  3 6  7 *  9 . i ?  ’ * 4 _ 5 7 « 9 .«1  * -Ô23 -j 4 5 6 7 8 9

Zwalm at X X X  X X X X X

ZEESCHELDE

Merelbeke (Fia) X  X X X X  X X  X X  X X  X X  X X

M elle (Fia)
X

X

Gent (Fia)
X

x  X X  X X X X  X X  X X  X X  X X  X X  X X X X X X X X X X X X X X X
X

Dender at Denderbelle 
(Fia) X

X  X X  X X X X  X X  X  < X  X X  X X  X X  X X X X X X  X X X X X X X X X X

Durme at (Fia)

Zeeschelde upstream o f 
Rupelmonde (Fia)

X

Zenne at Eppegem (Fia) X X X X  X X  X X  X X  X X  X X  X X  X X  X X  X X X X  X X X X X X X X  X X

D ijle at Haacht (Fia) X X  X X  X X  X X  X X  X X  X X  X X  X X  X X  X X X X X X X X X X  X X X X

Grote Nete at Ittegem  
(Fia)

X X X

Kleine Net e ß l 
Grobbendonk (Fia)

X X X X

Rupel at Rupelmonde 
(Fia)

X
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Appendix 2.5
Flow rates monitoring localities in the Scheldt basin.

ÎSG-1993

1950-1559 1960-1969 1970-1979 1980-1989 1990-1999
O 1 2 3 4  5 6  7 B 9 0 1 2 S 4  S ti 7 * 9 e i 2 3 4 Á 6 7 B 9 » i . 2.3 4 7 67 ; i» 01 23 . 4 5 -97 S9

Schelle (Fia) X X X X X X  X X X X  X X  X X  X X  X X  X X  X X X X  X X  X X X X  X X  X X

Boei 87 (NI) X X X X X X X X X X X X X

Vlissingen (NI) X X X X X X X X X X X X X

RIVER LYS

D eleties (F) X X x x X  X X  X X  X X  X X X X X X  X X  X X  X X  X

Armentières (F) X  X X  X X  X x  x X X X  X X  X X X

W ervik (F) x x X  X X  X X  X X  X X  X x x X  X X  X X X

St. Elooïs X X  X X  X x x X  X X  X X  X X  X X  X x x x x X  X X  X X

la Marque at Bouvines
(F)

X  X X  X x  x X X X X x x X  X X  X X X X  X X X X X

KANAAL GENT- 
TERNEUZEN

Tolhuisstuw X  X X  X X  X X X X  X X  X X X X X x  x X X X X X  X

Temeuzen
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3. Water quality management organization



3.1 Water «aaageaent organisation in the Scheldt riparian states
Mn

T&KNB2H&(LAtfEKS REGIONAL WATERS

wA-n»QCANTrry WATTR QBAfctnr WATER QUANTITY WATER QÜAUTY

National government (RWS)

Province (PWS)

NAVIGABLE WATERCOURSES
water quantity WATER QUALITY WATER QUANTITY

Administratie voor Milieu, 
Natuurlijke Hulpbronnen en 
Leefmilieu (AMINAL)

Anftwerpac Zeehavendienst; AZ)

Vlaams MiBeu Maatachappij (VMM))

Region (AQUAFIN BV)

Province

Polder board/watering

28



WAUX>NÏA NAVIGABLE WATERCOURSES NON-NAVIGABLE WATERCOURSES

. - . ! '■-'■i WATER QUALITY i : i-];.::

■ Stret. ■ ÖperaL StnaL ? QptroL '■'Smti:.' O pénL ; Strut. . iOpérai.

1 2 3 1 2 3 1 2 3 1 2 3

Ministère de la Région wallone * 0 • * • * 0 m ♦ 0 0 0

Region (Ministère wallon de 
1’Equipment et du Transport)

• *

Intercommunale * 0 0 0

Province *

Watering * *

Municipality *

NORTH-FRANCE . .  : : • :n ä n a i ,:W A ^ à > i» s æ s . : ' • ; ' REGIONAL WATERCOURSES

: WATER QQANTïty. WATER QUALITY WAT^QQAKCTTY . . .

O pm t, OpÓOt. -y u  - O ptrat,

Ministère de FEnvironneroenl * * • 0

Ministère des Travaux Publica * *

Mistión Interministérielle de l’Eau • + * 0

Comité National de l’Eau * * * 0

Région (Conseil Régional) * * * 0 * 0 0 0

Département (Conseil Général) * 0 * 0 • * * 0

Municipalities * * *

Comité de Basin 0 * * *

Agence de l’Eau de Basin * * * *
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¡BRUSSELS NOBWÍAVIGABLE WATERCOURSES

i i i l ï f  1 W A M i w n r . w a t c r  q u a n t it y i WATER QUALITY

C 'Q Xi ï ç p é t â y  s'li-ïS y.AbMjS.-* x«crac» - ■ --■ ’Obii«1--■• Operm. ..

i 2 3 1 2 3 i 2 3 1 2 3

AdminiXntion del Reuourcci 
NaturcUci et de l’Eavironarment

* • * * # * * *

9 Brunei» Inititmil voor Milieubeheer * * * • • * • *

(* ) = o n ly  c o n c e rn in g  w a s te  w a te r  tr e a tm e n t.
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4. Scheldt-GIS



DATAMODEL ISG/DW S

ARG/IN F O  GEOGRAPHIC DATA

POLYGON-DATA

(SU B ) BASIN

BASINCODE

LINE-DATA

RIVERS/CANALS

WATERCODE
BASINCODE

POINT-DATA

IM M ISSIO N  LOCATIONS

ISGCODE
WATERCODE

EM ISSIO N  LOCATIONS

ISGCODE
WATERCODE

P U R IFIC A TIO N  PLANTS

ISGCODE
BASINCODE

S
/N

O
/U

t
 

I 
‘ h



GEOGRAPHIC DATA THEMATIC DATA

ISGCODE

IM M ISSIO N  LOCATIONS

BASINCODE

(SU B ) BASIN

WATERCODE
BASINCODE

RIVERS/CANALS

WATERCODE 
WATERNAME 
CANALCODE 
( c a s e  s e n s i t i v e )  
FUNCTIONCODE (EC )

TOPOGRAPHIC TABLE

BASINCODE
AREA
BASIN NAME

TOPOGRAPHIC TABLE

ISGCODE
DATUM

DATA TABLE

PH

SM
BOD5

ISGCODE
LANDCODE
COMMUNE
WATERCODE
DISTANCE
X-COORD
Y -COORD

TOPOGRAPHIC TABLE



GEOGRAPHIC DATA THEMATIC DATA

ISGCODE
WATERCODE

EM ISSIO N  LOCATIONS

ISGCODE
DATUM
PA R I
PAR2
PARn

DATA TABLE

ISGCODE 
OWNER CODE 
COMMUNE 
WATERCODE 
DISTANCE 
X-COORD 
Y-COORD

TOPOGRAPHIC TABLE

PU R IFIC A TIO N  PLANTS

ISGCODE
BASINCODE

DATA TABLE

ISGCODE
DATUM
BZV
BZV REND. %
czv
CZV REND. X
P -T O T
P-TO T REND. %
N-TOT
N-TOT REND. X

I S

TOPOGRAPHIC TABLE

ISGCODE
NAME
YEAR (AGE)
CAPACITY (D ESIG N )
OWNER
HABITANTS
P U R IF IE D  AREA (NAME 
P U R IF IE D  AREA (HA) 
SEWAGE PERC.
COSTS
TECHNOLOGY
AIM



5. Emissions in the Scheldt basin



Appimdt* S.i Waste miter treatment plants in cones El, E2, B3,
Stœ<*ï)*+***■' ■

C a = Ï ^ S S ia A s k > d à M à ^ B a s B S B B S = ± B = ± Ù = K S S B S = :« i0 S W ta 3 B E ta B B B < U K C g E = B ta tB ^ a E tt= n 3 M » S lS « i

tm
I t l g í l í ; |h|'Ï̂ L|̂ lrî MkD̂¥' '-V ■ - 1 1 '1 "• ■■ 1 <• .".’.!‘"V

HN4%lr pj*#? . O

Bl «1 achebt lb quand 1990 1000

Bl 59 a u ik c t  au iac 1975 3000 le mil»«

HI 5* AULNOY LSL VALBNClBNHBfl 1975 14000 k finiiB

Bí 59 BAHTOUZBUS 19M 1500 Toi tm fiBMM R

El fit 1APAUMB Iffl 7000 I
Bl 59 IAVAY 19» 3500 runnnii 1

Bt i BBAURBVOCR 1914 1500

Bl 5« 1BAUVOI5 BN GAMBRggfi 19» 7500 TM m

Bl 59 RBUVRMBS 1999 23000 fBHMt ^ ^

1 BÍ 2 IOUAIN BN VBRMANDOI8 19» 12500

1 BÍ 59 »UAY AIR L B9CAUT 1911 ltiOOO I*Bkh£ QmüM

1 BÍ 59 CAMBRAI 19» 70000 TBmmé (M U

1 BÍ 59 CAUDRY 19» 11000 VMm
BÍ 59 GAULLERY 1994 7000 I'Bmur mita»

BÍ 59 CQNDB BUR L BBCAUT 1974 20000 b JM

BÍ 59 CRISPIN 1911 12000 PHepMOi

BÍ 59 CRHVSCOBUR AIR L BSCAUT im 2000 VSh m  link»

Bl 59 DBKAIH 1959 «000 r ita M ta U

. 59 DOUCHY LBS MINES 19*0 IfiOOO

» fit BCOURT m QUENTIN 19*1 3000 It I M  rivit»

Bl 59 BUNCOURT 1972 2500

Bí 59 FBCHA1N 1977 4300 k t a f c i M n

Bl 5» PLB3QUIBRSB 19» 400

at 59 PONTAIHB NOTRB DAMB m i 2500

Bl fit OOUZBAUCOURT 19» 3000 Ot»l A SL-QmMsi

I Bl fit ORA1NCOURT LBS llAVWNCOURT 19» 1000 C tm l <k ( W

I B1 fit HBRMIBS 19» 1250 M 4 D M

1 91 59 fWUY 19» 3000 r w i >

Bl 59 1BNLAIN 1974 3000 I ' M

Bl 59 LB catum; 19» 25000 hM b

BL 59 UBQUBMOV m i 4000 k u l m i i

Bl 59 MARCOCNO 1975 4000 I'Bk m  rivi»

Bl 59 MARBBCHB? m l M i .

Bí 59 MARQUETTE BN OBTR0VENT 19» 2500 k Sm ■* tint»

Bl 59 MABNÏBKES 1973 4000 Cual M  a-QwtMtk

Bl «2 MONCHY LE PRfitíX 1*7 500 k  I M »  rivA» L

BL 59 ONNAINO 19» 10000 rbcut cuéIW  I

3 H



%** tfcprtM * TnadffM* plu* 
( a r r ip i  fty>

Year af ̂ p f u t tn Dnfgft* capacity 
(k*,)

E f lW  «a (M ^rnww)

m 62 PELVES \m 2300 la Scarpe

m 59 POK DU NOW> 1971 bOOO L'BdiUofl

Bl 59 PREUX AU BOIS 1976 1500 l/Bcnflon

Bl 59 MEUX EN CAMBRBSS i w 100QO Y 'M m

Bl 59 ROBULX 1979 1COOO l'EaouC CamiM

Bí 59 SAULTAIN 1971 «000 k  Rhondb

El 59 SOLESMES 13000 la SUla

EL 59 ST AUBERT 1990 « MU l'&dia

Bl S3 tortbquesnb 1915 1000 k  Samt» tràèm

Bl 59 TRITH S t LËOER 19*4 15000 TBaotU Cm UM

Bl 2 VAUX ANDIONY I9M 1000 k  SUk

Bl 59 V1LLER9 OUTRBAUX 1973 !W0O l’Ua«euL nvièn

Bl «2 VURY EN ARTOIS 19*3 7000 k  Scarp*

Bl 2 WASSIONY 1979 1300 kSU k

Bl 59 WAVRECHAJN SOUS DEN AIN 19*0 m oa TBacaut CaaaUat

Total «aputy iom  Bl i 465350 La

H w btf ci  rtttiaa* tam  Bl i S3

;tt4pW #flU '' /  11 t--; ¿(psí, 
1 S;». •' 1 ï', .

• i » i i
TNwifP' _

B2 J9 ARLEUX 1915 400 i

m 61 ARRAS LÛIOÛO la Scarpe |

E2 63 ATHIBS 19*4 3000 k  Scarpe

E3 59 AURERCHICOURT 1975 30000 (k  Scarpa)

GZ 61 AUBIONY BN ARTOIS 1911 1300 k  Scarpe

B3 62 AVESNfiff 18  COMTE 1900 3000 RuMaaaa 6* l'U¡y

B3 en BBAUMETZ LES LOGES 1991 125(1 k  C tu d m

E2 61 BEUVRY LA FORET 1911 12500 C o m a  6* rHupikl

E2 62 BLVCHË ST VAAST 1979 6000 k  Scarpe 1

El 62 BRBB1BRES 1971 «000 k  Scarpe

B3 59 CANT1N 1973 15011 Gaaal de k  Scorie

B2 61 CORBGHHM NORD 1973 10»

B2 62 CORBBHEM SUD 19*7 150) C w l k  Sttméa

B2 59 DOUAI 1991 90003 k  S(*rpe

B2 59 BSTRBES 1979 lÛOD ( W  át k  3»fc>

B2 59 OOBULZ1N 1979 300D Canai «e k  Beae«*

Bl 59 HORNA1NO 1990 1509 kOAftfe T n itcñ

B3 59 LALLAJNO (k Scarpe)

HZ 59 LEW ARDE 1991 5000 (k Srtipe)

E2 59 MARCHIENNES 1979 3500 k  D fenn



ORCHJBS 1971 7000 Ca*** d» l'Hop*!

PBCQUBNCQURT 10000

35000

s t  a m a n d  is s  e a u x 19»

un
Toni

,;ikkw ^jity)v, ¿*j :. v¿ ,,
Il Y w

';j 1 ;
\^E||ïi>fP4ï>*d
' (ddWWkOM) ' 1

es a c h e v iu e 199t 500 C h n ld ik E W t j

E3 52 AIRE SUR LA LYS 1975 12400 h  Lyi 1

53 3» an noeulun 1973 13000 (O n i d» k  DM*) H

m 02 AXLEUX VH OOH6LLB k  OnMk

ES 59 ATTtCHES 1975 2000 k  M tff»

® 59 AUBERE 19» 2000 (k M*>

B, 59 AU1V 19» 10000 C m l ík k  DM»

ES «2 AUOT-KAMNBS 1990 95»

ES 59 íA U x au t 1975 400» l* n f»  A R iibi.mA

B) 02 BAILLEUI StR BBRTHOULT 19» 12» hSaw pi

B3 59 RAUVW 1970 40» OmmI «i k  DM»

S3 t t BETHUNB 1975 105000 k  1m»

B3 59 BBUVRY 19» 230» k  Im »

BS 59 CAMPHTN BN CÀREMBAULT 1974 55» (O m i *  k  DM») 8

ES 59 COM1NES 19» 1000» k  Lya |

ES 63 CÛURCELLE3 LES LENS 19» 200» C M d i k M  1

ES 42 OCURRIERES 195« 60»

E3 59 CYROINO 19» 90» k M tf f »

ES «2 DlflVAL LS» 7 » k  U m

S3 62 DOUVHIN 1973 140» Cual d'Ain

ES «1 FOUQUIERB8 LES LENS 19» 700» (C m l <k Uw) 1

B» 02 FRUCG3 1972 75» k  I#*

ES 59 OONOBCOURT 19» 42» (O m i d» k  Dad»)

ES 02 OQSNAY I97S 300» k  U m

ES 59 KAZBBROUCK 19» «wo Cml d»k fern

El 02 HRLPAUT I9t$ 20» k  M»U» Ai PM k  Otfck

El «2 HEN1N BEAUMONT 1992 1000» C m l *  k  DH»

ES 59 HOU PUN ANCOtSNE 1977 1900» O m i é t k Dm* |

ES «2 laBROUBS 1973 100» C m l d'Ain 1



ta m tfefWCMMrt T m á M  pk*  
(aw ttp ify )

V«r a í *ffEon6an M p -  
açtcity (ta .)

Effiuu* to 
( « w a r n e )

E3 59 LA OORGUB 1977 24600 ki Lyi

B3 61 LAS HUVEI ERB 1963 1500 ki Ckienoe

m 62 LAPUONOY 1974 35000 kl CklUMB

m 62 ULLBRS 1973 10000 U N *»

E3 £2 LCK80N SOUS LENS 19» 115000 U Saud*«

E3 62 MAMBTZ 1979 1300 It Lyi

£3 59 MARQUETTE LEZ, ULLE 1977 750000 Ou«! 6c k  Peuk

ES 62 MAZINGARBE 1963 30000 1i Sur su «

ES 59 MER VILLE 1977 8000 I.! Ly*

G) 59 MORBBCQÖH 1962 4000 Cuel de Nkff*

ES 59 NEUF BER QUIN 1966 3000 (Cuel de k  Beim}

ES 62 NBUVIREUIL 19» 400 ki Smrpe

ES 59 m a r a 19» 9500 Ulyi

ES 62 NOfiUX LES MINES 1963 35000 lii Laien»

£3 59 OOTRICOURT 1969 6000 (G w l de 1» Deuk)

ES 62 FERNES 1966 3000 1» Ckmnoe

E3 59 PONT AMARCQ 197t 5000 lii Merque

E3 62 RACQUINGHEM 450 k  Melde du B u d i Celei*

S3 62 REBRBUVE RANCH [COURT 1975 1600 k  L m

ES 61 RICHEBOURO 1979 1200 k  l i w

GS 62 SER VINS 1964 •00 le Sarpa

B3 59 STBBNWERCK I97S 3000 1leoqu» de S w m w k

63 59 THVMERJHS 19» «500 b M w y t

ES 62 VALHUON 196« 500

63 59 VILLENEUVE DASCQ 1965 130000 lí Merque

ES 62 VIMY 196S 3500

E3 62 VIOLAINES 1977 3000 (l* Ltf*)

ES « WINOLES [966 15000 Ctnil d» k  Peuk

Toki cifii $ ¡ B i

Number oí rWtoa* ume ES i 57

Department»i 
2 ; Aline
59 : Hord
62 : Fai de Caiala



, and «tandaíd dav iatian»  i»  'tb*  
.Joftgtibi;.:»gyge»::-davilai*-*gtoii~Éloard¡ia<'.. .  : .■ '■ .

1 JWwaetW'* :̂ a :: M4
'Setatoit m ;.:PKWP*.

ftthtt •'dartiltan' . »áloe : :
♦tawLrtd

¡detwtw'
MM0
wfcM

•»HafldàFt' ...

; ¡derleltoo
85/86 20 77,7 14.7 20 43.1 26.9

[ 86/87 20 78.5 16.9 20 41.7 27.3
87/88 20 71.5 17.7 20 35.1 27.4
88/89 20 73.8 16.1 20 45.6 26.5
89/90 25 T I A 20.3 25 46.5 33.8 25 86.7 12,4 1
90/91 20 73.2 24.4 20 39.1 29.9
91/92 25 77.7 17.1 25 48.2 28.3 25 89.2 8 .3  1
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'! '

Inter
communal»

Treatment plant inwicipaiit*j Year of : 
appftcation

Pwfljjri* - ;•. 
capacity 
iii.».} ;

S * * * » .. Effluent tb f^araement Treatment
taöhnciogy

Additional
information

ffiW Hannut 1954 5.500 la Gette la Petite Gette bacteriological filter

Parwez 1950 2,000 ia G ette la Grande Gatte public Replacement
proposed

W aterloo {commune) 1970 15,000 ia Rüpel la Lasne public bacteriological beds 
and digesters

Institut technique de I'Etat/Argenteuil 1979 200 is Rüpel la Lasne public biodiscs

Step  de Rosières (S.E. de le Las no) 1984 125,000 la Rüpel la Lasne public activated sludge 80000  íe 
com ./45000  io 
ind.

Besse-Wavre 1985 165,000 la Rüpel la Dyle public activated
sludge/burning
process

com./ind.

Chaumont-Gistoux 1975 700 ia Rüpel le Dyle fonds brunfaut activated
sludge/prolongated
aeration

Stoppage
proposed

Genappe (Baisy-Thy) 1987 750 la Rüpel la Dyle public laguna with plants

Genappe (Glabaisl 1982 500 la Rüpel le Dyle private activated
sludge/prolongated
aeration

Stoppage
proposed

Genappe (Cité S .N.T.) 1978 200 la Rüpel la Dyle Collector out of 
service

3y



toter*
communale

Treatment plant {municipality} Year of 
application

i ï i i lÉ ^ jS
I Í t í S ( p Í É ^ £
<h.«J

Subbasin Financement Treatment
technology

Additional
information

Villars-la-Ville/Marbais (cité C.),B.) 260 private activated
sludge/prolongated 
aeration

Villars-la-VilIe/Marbais (cité das Prés 
St-Pierra)

1976 31 0 fonds brunfaut activated sludge Stoppage
proposed

Chastra (Lot. "Bola Champs’ ) 1930 2 ,000 la Rupal (a Dyle fonds brunfaut activated
sludge/prolongated 
aeration

Stoppege
proposed

Corti l-Noirmont (Lot. ’ Clair Logis“) 1979 170 la Rups! la Dyle activated
sludge/prolongated
aeration

Stoppage
proposed

Brains/L'Alleud (Ophain-Terroin 
football)

1976 7 0 0 ia Rupal la Hain private activated
sludge/prolongated
aeration -r

Braina/L'AUaud (Lot. “La Justice’ ) 1975 7 0 0 la Rupal le Hain private activated
sludge/prolongated
aeration

Braino-lo-cbateau (Lot. "Bois du 
Foyau’ )

1971 80 0 la Rupal la Hain private activated
sludge/prolongated
aeration

Stoppage
proposed

Wauthiar-Braine (Bois d'Haum ont) 1973 1,000 la Rupal la Hair) private activated
sludge/prolongated
aeration

Saint-Gary (Lot. "Clair Logis") 1978 500 fonds brunfaut activated
sludge/prolongated
aeration

Stoppage
proposed

Mont-St-Guibert (Cité "la Slocquiira") 1980 225 fonds brunfaut activated
sludge/prolongated
aeration

Collector ou t of 
service



I fritar* :
I communie

Trsatment plant Í municipality} Ÿaar of 
appBcation

Da*tg$v

Sï?**
Süfrtasih : Effluoitto : Fînancsmant . Tnptment

tachnotofly
Additional
information

Mont-St-Guibert (Cité 'R ésidence du 
C entre ')

1973 300 fonds brunfaut activated
sludge/prolongated
aeration

Collector out of 
service

Ottignies (Centre W. Loimos) 1973 1,400 private

Ottignies (Clinique S t-ñerre) 1973 890 private activated sludge

Tubize/Saintes (Quartier de I'Espinette) 1981 200 la Rupel la Senne private activated
sludge/prolongated
aeration

Stoppage
proposed

Tubize/Saintes (Résidence Trullemans) 1974 130 la Rupel la Senne private activated sludge Stoppage
proposed

Tubize (Lot. Oescbuyffeleer e t Musch.) 1980 160 la Rupel la Senne fonds brunfaut activated
sludge/prolongated
aeration

Stoppage
proposed

Tubize (Cité H.B.M. Rue Neuve Cour) 1970 1,100 la Rupel la Senne fonds brunfaut activated
sludge/prolongated
aeration

Stoppage
proposed

Tubize (Rue d e  la Maraude) 1981 250 la Rupal la Senne private activated
sludge/prolongated
aeration

Stoppage
proposed

1 Tubize (Lot. Hyfibet du Bois de 
Oisquercq)

1981 180 la Rupel la Senne private biodiscs Stoppage
proposed

I
Tubize (Avenue Mirande-Quartier de (a 
Bruyère)

1979 3,800 la Rupel la Senne fonds brunfaut contact stabilis Stoppage
proposed

Tubize (Cité S.N.T. Avenue Salvatore 
Allende)

1979 1,100 la Rupel la Senne fonds brunfaut activated sludge Stoppage
proposed

Bierges (Rest. Autoroute) 330 private divers

.
Rixensart/Rosieres (S.E. de  la Lasne) 1984 125,000 public activated sludge

4»



Trea»n^|ji^(«um icipaiityJ y « ro f
apfftcatlon

D a ê ftt^  

# 1 .8 .}  ;

Subbarti Effiliéïlt tQ fînan€»m«!it Traatmerrt
tschnotofly

Additfcaftai
Inf&pyáotii: ~

••• • - :• V- • • >' -
Sí-. ■ .V

ä l l 4 5 6 , 1 5 5

M : : Braino-Ia-Comta ute. 1977 2 5 0 la Rupel la Senne setivated  sludge

Chapelle-lez-Herlaimont P 1 2 ,0 0 0 public lagoon

Hansi«* (S.E. de Hensiee-Pommeroeul) 1984 3 ,5 0 0 public aeration lagoon

Jurbise-Erbieoeut (C hi S.N.T.-Qusrtier 
du bon sir)

1975 2 0 0 ta Pendre la Dendre 
orientale

activated sludge

MorianwnU P 2 0 ,0 0 0 la Haine la Haine 
moyenne e t 
supérieure

public lagoon

Qu areg non-Wasmuel 1972 4 0 0 ,0 0 0 public activated sludge

Quevy-Genly (Lot le Coquelet) 1981 eeration/decantation
e tc .

-

G rand-Rang 1987 1 ,600 la Haine la TrouDte aerated  lagoon

Seneffe/Soudremont 1987 6 5 ,0 0 0 la Rupel Is Samme/C. 
Brux.-Char.

public activated
siudge/dentrificaticn

com./ind’

S u b t o ta !  ID E A
'j’\:J 5l?: 

. s s s z j e m
:1'-|,'-'?? •■' ' ”• ' "-T 
* * *  - Ath (Arbre) 1971 100 fonds brunfaut prolongated aeration

Ath (Ath) 1991 9 ,0 0 0 public activated sludge

Ath (Maffia) 1988 3 ,2 0 0 public aeration lagoon

Bel oei! 1991 4 ,0 0 0 public aeration lagoon

Chievres (O té des Sablières) 1978 1 6 0 la Dendra la Dendre 
Orientale

fonds brunfaut prolongated aeration

Enghian (Petit Enghian) 1974 1 ,0 0 0 fonds brunfaut prolongated aeration 1

4 2 .



gilnîefe
communale

Treatment plant (muntejpaÈîtyî Yaarof
appBcatton

De*3gn~
«apaeifr
(ti.a.l

Subbaiin Efflu«nt to Rnaneamant Treatment
tschnofofly

Additions!
information

.
Estaimpuis-Estaimbourg 1978 200 i l'Escaut l'Escaut fonds brunfaut prolongated aeration

Leuze 1992 11,000 la Dendre la Dendre
Occidentale

public activated sludge

Peruwélz-Callanelje (Lot. du Logis 
Tournai sien)

1979 180 l'Escaut l'Escaut fonds brunfaut prolongated aeration

Sttty-Hellebacq 1981 activated sludge

Silly-Hovea 1979 360 fonds brunfaut prolongated aeration

Flobecq 1991 2 ,000 la Dendre la Dendre 
canalisée

aeration lagoon

Tou mai-Barry (Cité Jardin la Cavia) 1973 420 la Dendre la Dendre 
Occidentale

fonds brunfaut oxydation (total)

Mont-Saint-Aubert 1984 600 public aeration lagoon

I Tou m «  (Clinique mut. Soc.) l'Escaut l'Escaut private activated sludge

Vaulx (Rua d a  Tournai) 1975 800 fonds brunfaut prolongated aeration

Vaulx (Rua da la Dondaina) 1973 450 fonds brunfaut prolongated aeration

G aurai n (Routa d'Antoing) 300 l'Escaut l'Escaut

33,770
.................  . .

p . ü * .  1
992.475

• V I, , ! - . ■ ■ ‘■yy .....:.......  ............. ' |

H 3



Appendix 5,4 planned weste water treatment equipment and adaptations In the Watfonian part of the Scheidt basin.

I Planned wast» water treatment equipment and adaptation» in the WaHonian part of the Scheldt basin.

I  : :j Treatment plant (munldpalityj Design-
i a S » a c %  ] 
Hsue.}

Subbasin Effluent to Buiding 
rpofi*-'. ■ 
(in
mfflion*
m

Typ* Description

IBW ^ la S tep d 'A vem ae le Baudoin 3 .0 0 0 la G atte la P etite  Gatte 48 c  + p Replacement Hannut

Perwez 5 ,000 la Gette la Grande G ette 75
"

Jodoigne/G lim ea/Jauchelette/St. Jean-G eest 7 ,500 la Gette la Grande Gette 152 -

Rosières le R upel la Las no 150 t Adaptation {tertiair)

Waterloo le Rupel la Las no 60 t Adaptation (tertiair)

Baese-Wavre le Rupel la Dyle 198 t Adaptation (tertiair)

G as tuche 7 ,000 le Rupel laD yle 117 e  +  p

Nethen-Hamme Mille Beauvechain 7 ,000 le Rupel la Dyle 147 c  + p

Chaumont-Gistoux 5 ,5 0 0 le Rupel la Dyle 133 c  + p

Geneppe/Vieux Genappe 6 ,500 le Rupel la Dyle 182 c  +  p

Mellery/Tilly Marbais 5 ,500 le Rupel la Dyle 92 c + p

Che stre/Cortii-Nori mont 4 ,500 le Rupel la Dyle 85 c  + p I
I Archennes/G rey-Doiceou /Bossut-G o ttechai n 5 ,5 0 0 le Rupel la Dyle 210 c  + p I



Faluy 2 ,300 la Rupal la Senette 
(Samme/c. 
Charl.-Brux.)

27

Nivelles 25 ,000 le Rupel la S sne tts  (la 
Thinea)

560 c +  p

Braina l'AHeud 7 5 ,0 0 0 le Rupel la Senette Ila Hain) 1000 e + p

Braine la Chataau/Wauthiar Braina 12 ,000 le Rupal la Senette (la Hain) 232 c + p

Braina la Comte 2 8 ,0 0 0 le Rupel la Senette (la 
Senna)

450 c + p

Tubiza 2 0 ,000 le Rupal la Senette lia 
Senna)

299 c + p

Rabacq 10 ,000 le Rupal la Senette (la 
Senna)

167 c + p

Soigraaa 17 ,000 le Rupel le Senette (la 
Senna)

320 c + p

Naast 2 ,500 le Rupel la Senette (la 
Senna)

4 5 c + p

Clabacq 6 ,0 0 0 le Rupal le Senette (la 
Senna)

107 c + p

S u b t o t a l  ' \ \ , r 1 S K 1 4 > 8 5 6

lOEA Frameries/la Bouverie/Sars-la-Bruyère 2 0 ,000 la Haine la Trouille 200 p

Wasmual la Heine la Haine inférieure 
+ canal 
Nimy-Blaton

4 0 0 Adaptations

MoHanwolz 18 ,000 la Haine la Haine moyenne e t 
supérieurs

155 p

Bincha/Laval-Trazegmes/Epmois-Ressaix-Bottigniea/ 
Baronnes

2 5 ,0 0 0 la Heine la Haine moyenne e t 
supérieure

390 c + p



_
Saint V aast/H ane St. Paul/Haine S t. Pierre 25 ,000 la Hama la Heine mayenna et 

supérieure
440 c + p

Bouseoit/Roeuix/Houdong-Strepy/Thiou 4 5 ,000 la Heine la Haine moyenne e t 
aupérieure

670 c + p

Quiévrain 6 ,700 la Haine la Grande Honaile 104 c  + p

Frasnes-iez-Buissenal 3 ,600 la Rhosnes la Rhosnes 100 c + p

Subtotal-* 143,300 :/2,4S9'.':
PALLE _ _ Comines 10,000 la Lye la Lys 250 c + p

Warneton 4 ,000 la Lye la Lys 100 c + p

Ploegstaart 5 ,000 la lys la Lys 47 c

Barry 1 ,000 la Oendre la Dendre 
Occidentale

10

Casteau 3 ,600 la Dandre la Dendre Orientale 97 c + p

Biaton 6 ,000 la Dandre la Dandre Orientale 158 c + p -

Chievres 4 ,000 la Dandre ta Dendre Orientale 106 c + p

Ath 9 ,000 la Dandre la Dendre canalisée ex Extension

Enghien 12 ,000 la Dendre la Dendre canalisée t
-

Tertiair (dénitrification)

Lessines 10 ,000 la Dendre la Dendre canalisée 26 4 c + p

Deux-Acran 4 ,000 la Dendre la Dendre canalisée 103 c + p

EiiezaDas 42 ,000 la Dendre la Dendre canalisée 112 C -I- p

Tournai/Froyannes 71 ,000 I'Eacaut l'Escaut 1130 c  + p

Antoing 4 ,200 f'Escaut l'E scaut 130 c + p

Estai mb ourg 4 ,000 I'Eacaut l'E scaut 134 e  + p

Tempi eu ve 5 ,000 I'Escaut l'E scaut 110 c  +  p



Peruwalz 10,000 I'Escaut I'Escaut 350 c + p j

Mouse ron 29 ,800 l'Escaut I'Escaut 290 c + p

Subtotal-«- /. 233,600 ;.v 3¿39í ::
Total IBW +  IDEA + IPAULE- 635,700 . . . . 10,706

Explanation: c = colïector(s); p = treatment plant; t  = tertiair; ex = extension.



Source: Vldamse MSteu Maatschappij iVMtá):

AWP*«
Basin

Treatment plant 
(municipality)

Year of 
application capacity • V:

Effiuént to :■ Treatment technology Ouptity

receiving
watercourse

Type waste water

12 RWZf Gant 1988 175,000 Beneden-
Zeeschelde

Activated sludga/danitrification Basis quality communal/i ndustriai

12 RWZI Zelzste 1982 20 ,000 activated sludge Basis quality communal

12 RWZI Lokaran 1956 15,000 Oxydation bed Barns quality communal/industrial

12 RWZI Sinaai 1988 2 ,500 Speeuwsbeok. Activated sludge Basis quality communal

Subtotal 212 .500

16 RWZI Harelbeke 1986 150.000 Lys Aerated activated sludge Basis quality communal/industrial

Subtotal
: ' ; 150,000

17 RWZI St.-Denijs-Westrem 1988 9 ,0 0 0 Rosdambeak Prefab purification (system  
Evens)

Basis quality surface w ater

17 RWZI Deurie 1989 1 .000 Schaidboak Reedfilter Basis quality surface
water/communal

17 RWZI St.-Martans-Latem 1989 8 0 0 Maersbeek Reedfilter Basis quality surface w ater

Subtotal 10 ,800

18 RWZI St.-Niklaas 1964 8 0 ,000 Molenboek Bacteriological bed Basis quality communal/industrial

18 RWZI Aalst 1987 80 ,000 Motenbmk Aerated activated sludge Pishing w ater communal /industrial

18 RWZI Lado 1977 1,500 Biological Basis quality communal

18 RWZI Ninovo 1986 2 5 ,000 Oandar Aerated activated sludge Pishing w ater communal/industrial



B a s in
T r a a t m a n t  p f a n t  
{m un ic iparttY )

V a a r  o f  
a p p l ic a t io n

0 6 * fg n >
c a p a c i ty
< b .« 4

' :: '"M-y’’ ' '

: - : : -1 -V ^ ;.
- ' - :

■- - ■;
, T. - r  - - 

-

■: / -V.-i - i

Q u a l i ty
o b f e c t iv a
la e a g r in g
Y W HtarcouH»:

T y p e  w a s t e  w a t e r  1

_ :*

18 RWZI Gereardsbergsn 1958 6 ,500 Dander Bacterial bad Fishing w ater communal

- Subtotal : ' 193rQ00;'
*■ yv _ ..".y. - - r y ■ * _ - yTi* ; y - •_.> k 1 -

: - s - : '  : "V — ""-T - " - ' -: 'V - - " -

20 RWZI Zela 1983 5 0 ,000 Schalde Activated sludge Basis quality communal/industrial

20 RWZI Laama 1981 28 ,000 Maanbeek Activated sludge Basis quality communal/industrial

20 RWZI Berlara 1982 20 ,000 Scheide Activated sludge Basis quality communal/industrial

5ubotsl '"'•''¿i».*«*» Í - S '.i- 1 -- - -------------------- '

23 RWZI Zwalm 1992 2 5 ,0 0 0 Zwalmbeak Activated sludge Drinking w ater communal/industrial

j  - Subtotal '
'-■■■I'--'-; : ■ - : - - ■ : • ~-\-

;

I 2 4 RWZI Herantals 1986 36 ,000 Kleina
Neta/Lopkan

A erated activated sludge Fishing w ater communal

24 RWZI Zoaraal 1986 160 Mo nikkenloop biologisch Basis quality communal

24 RWZI G robbendonk 1982 7 ,5 0 0 Kleine Neta Activated sludge/oxydation ditch Fishing w ater communal/industrial

24 RWZI Malla 1977 12 ,500 lopende Beak Aerated activated aiudge Basie quality communal/industrial

24 RWZI Vosselear 1974 7 ,000 Rietioop Oxydation ditch Basis quality communal

24 RW73 Turnhout 1957 3 0 ,0 0 0 AA/Nattenloop Bacterial bed Basis quality communal/industrial

24 RWZI Ratia 1975 15 ,500 Zwarte Naat Activated sludge Fishing w ater communal/industrial

24 RWZI Ravala 1983 15 ,000 Wouwerloop Activated sludge Basis quality communal/industrial

24 RWZI Puldarbo* 
(Zandhoven)

1982 12,500 Molenbeek/
Bollaak

Acitvated sludge/oxydation ditch Basis quality communal/industrial

24

...........................

RWZI Nijlen 1978 18,000 Krekel beek/ 
Kattabeak

Oxydation bed Basis quality communal

ny



AWI»-« Treatment plant 
tmunldpaBty)

Ä H B f l
application

D*«ign~
capacity
(h.a.J

Treatment technology Quality
objective
receiving
water«*»*«

Typewaste water

2 4 RWZI Lichtaart 
( «K aste  riee)

19S1 5 5 ,000 Gruta Kaflabeek Activated aludga/oxydation bad communal/industrial

2 4 RWZ3 Dossal 1977 2 0 ,000 Kleine Nata Activated sludge Fishing w ater communal/industrial |

2 4 RWZI Viersel 1989 500 Molenboek Aerated lagoon Fishing w ater communal p

24 RWZI Zwijndracht 1976 2 2 ,000 Laarhaek Oxydation ditch Basis quality communal p

24 RWZI Boerss 1978 18 ,000 G rota Baak Activated sludge/oxydation bad Basis quality communal/industrial p

Subtotal 7 " . -

25 RWZI Duffel 1969 25 ,000 Neto/Be noden 
Nata

Bacterial bad Basis quality communal/industrial j
r

25 RWZI Itegem 1973 5 ,000 Gruta Neet Oxydation bad Fishing w ater commune!
*

25 RWZI W esterio 1979 46 ,000 Gruta Naat Oxydation bed/activated sludge Fishing w ater communal/industrial

25
RWZI Walom 1972 2 ,000 N ste/Benedsn

Nata
Bacterial bad Fishing w ater communal

25 RWZI Geei 1976 4 0 ,0 0 0 Gruta N aat Activated sludge Fishing w ater communal/industrial i

25 RWZI W aarloos 1981 61 ,400 Activated sludge

25 RWZI Balan 1986 4 ,000 Mol se  N aat Oxydation bad Basis quality communal

25 RWZI Hulshout 1988 800 Brugge neinde 
Laak

Aerated activated sludge Basis quality communal

25 RWZI Moi 1964 16 ,000 Molae N aat Oxydation bad Basis quality communal/industrial

25 RWZI Hova 
(Bautersembeek)

1983 41 ,500 Luehanabaak Activated sludge Basis quality communal

?5 .. RWZI Wi eke vorst 1981 51 ,500 Wñnp Oxydation bed/activated sludge Fishing w ater communal/industrial

f o



A W P -tt
..:& » ë rT  ' :

T r e a tn w n t  { rian t 

(m u n ic lp a litY )
1 V « a r o f  
i  a p p l ic a t io n

D «s1gn~
c a p a c H y
{ h - 6 j

E f f l u a n t t o : i  T r e a t m e n t  ta c h f to lo p y I Q u a l i ty  
: o b j s c t i v *  
; r a c « iv tn g

T y p o w a s t s  w a t e r

1 Subtotal
&

2 9 3 ,2 0 0

26 RWZI Sorgloon-Tivoli 1958 3 ,5 0 0 Kleine Hark Bacterial bad Basis quality communal

26 RWZI Heusden-Zolder 1957 6 ,0 0 0 Bacterial bad Basis quality communal

26 RWZI Genk 1975 6 0 ,0 0 0 Stiemeibeek Bacteria) bad Basis quality communal/industrial

26 RWZI Borgloon-Nerem 1986 1 ,000 Motbeek Bacterial bad Basis quality communal

' SubO taK  ' v .  - .. io^Q O :' ;-: . . ' ' : ' \  •' • : ...>

27 RWZI Tienen 1939 3 8 ,0 0 0 G rata Gata Activated sludge Fishing w ater communal

Subtotal
‘ - : : r*. :

3$QCfc ; V

1 28
RWZI Zonhoven 1975 15 ,000 Roosterbeek Activated sludge Basis quality communal/industrial

S 23 RWZI Hasselt 1988 6 0 ,0 0 0 Demar Activated sludge Basis quality communal/industrial

Subtotal v;_. . • ' /  '

29 RWZI Bokrijk 1986 55 0 Percolation reedfilter Basis quality communal

29 RWZI Baringan-Koarsal 1979 19 ,000 biologisch Basis quality communal

1 29 RWZI Taaaandarlo 1985 2 2 ,5 0 0 G rata Baak activated sludge Basis quality communal/industrial

$ ubo tsl~ ;  ;:& © 5 0 ;c > : : r - T : . T  - . .. . .  :

30 RWZI Vlazanbaak 1977 4 5 0 biologisch Basis quality communal

3 0 RWZI St.-Raters-Leeuw 1974 70 0 Vogelsanckbeek Activated sludge Basis quality communal

30 RWZI
Halla-'Windmol elokan

1984 500 Activated sludge Basis quality communal



1 A W P-B ; T re a tm e n t p la n t 
Im unicipaH tv) a p p lic a tio n I p a p a d f e -  • 

Í M 4

Ë ff lu ttlttO - T re a tm e n t te c h n o lo g y C k tatity
o b je c tiv e
re e e h tin g

: T y p e w a s t*  w a te r  1

30 RWZI Halie-Lot 1953 6 ,000 Zenne Bacteria! bad Basis quality communal/industriel

30 RWZI Halle-Lembeek 1973 200 Canai
Brusiol-Charioroi

Minutac Fishing water communal

Subotai-* ; 7 ,8 5 0
-  -:v - 1<- • ' • ;

9 31 RWZI Leuven 1983 50,000 Oijla Activated sludge Basis quality communal/industrial

¡SU botal-* P  . ' P p  •

1 3 2
RWZI Mechelen-Noord 1983 60 ,000 Dijla Activated sludge Basis quality communal/industrial

9 32 RWZI Zomst-Hofstado 1973 5,500 Barabaak Activated sludge Basis quality communal

I
•••• ■ ;  ï -  . '  . " I  "■ 'V 85,500 i P p ^ ' . - - p " - . P ' : '  '

3 4 RWZI Beringe r>-Boverio 1972 6,000 biologisch Basis quality communal

3 4 RWZI Bomem-Weort 1976 400 System  Evens Basis quality communal

34 RWZI Dendarmonde 1985 9 0 ,0 0 0 Sc halda Activated sludge Basis quality communal/industrial

34 RWZI Bomem 1967 16,000 Schalde Bacterial bed Basis quality communal/industrial :;-

3 4 RWZI Sint-Amands 1976 8 ,0 0 0 Schalde Bacterial bed Basis quality communal

Subtotal • ; ' 120 ,400  ;

37 RWZI A ntw erps n-Zuid 
(’ Kiel »broek")

1990 100 ,000 Aerated lagoons communal

S u b to p  3 . ïo o .o o o

38 RWZI D eu m e
(Schijnpoort)

1977 3 2 5 ,0 0 0 Canai
Albert/Lobroekdok

Activated sludge Drinking water communal/industrial D

38 RWZI Brasse haat 1978 25 ,000 Groot Schijn Bacterial bed Drinking w ater communal/industrial |j

s z
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B a s in

T r e a t m ô n t p l a n t
{ m u n ic ip a litY )

V a a r  o f  
a p p l ic a t io n

Q ft8$}0r
c a p a c i ty
t h . a j

S f f iu a n t t o ? T t a a t m e n t  ta c h n o to g y Q u a l i ty
OtdCHSHvO
fttCO lviftg
w a t a r c o u r s a

T y p e  w a s t e  w a t e r

3S RWZI Boechout <Koudo 
Baak)

1981 4 8 ,0 0 0 Kouda Barit Activated sludge Baris quality communal/industrial

38 RWZI Schoten 1970 35 ,000 Canal Albert Bacterial bed Drinking w ater communal/industrial

38 RWZI Antwerpen-Noord 1980 481 ,000 Groot Schijn A ctivated sludge Basis quality communal/industrial

38 RWZI Schilda 
(Zwanabeek)

1989 18,000 A erated activated sludge Fishing w ater communal

38 RWZI Marksam 
'Ijskelder"

1978 125 ,000 Canal Albert Activated sludge Drinking w ater communal/industrial

: Subtotal 10 5 7 ,0 0 0 : . j V  : j ' > ■' ;

40 RWZI Wilrijk-Sruisbeek 1982 150,000 Bo van-Vliet Activated sludge Baris quality com m unal/waste
w ater

40 RWZI Wilrijk-Blaasvrid 1976 500 System  Putox-Passavant Baris quality communal

40 RWZI Edogem 1982 4 6 ,500 Edegemse Beak Activated sludge baris quality communal

; Subtotal ’ : :t97 i000 ;^  '

41 RWZI Hamma 1968 15,000 Ourme Bacterial bed Baris quality communal/industrial

. Subtotal ■ 15,000

'4 5  : RWZI Baarie-hartog 1 3 S 2 : ; 7 ,5 0 0 . ̂ n u f i r : SSötarsri bed . v :  ' ••■■ AnAriVtHMi

4 5 RWZI Z ondarnpait : ; 1982 Borotof* ;;F iriàr^ÿw itër: communal

4 5 RWZlMirklarbotit 1952 4 5 ,0 0 0 Marii . ■ Bacterial b e d  en d  activated ; communalAnduatriri

F  45 R W SM éer j a s a ; . / : ; ; 4 ,0 0 0 Marii A ctivatedriudga ; . í zCOnmwnalSridustrial

1  — flW ZIIùiSrithôur ; 1957 ; 5 0 ,0 0 0 JOaífl*
Aa/W HdwtpeBmk

Bacterial b ed  and activated 
ftodg*

B arisquafity Commuriri^ndustriai



AWP-K
Baste

Traatmantfrfaot
{municipality)

Year of B a s^ -
capacity
flM rt

Effluantto: Treatment technology M K ^ S S í l !
«igectivs
?«Ç«ivteg
watercourse

Typ« waste water
appncauon

45 «WZtEoaon 1974 1 1 ,« » rl̂ S í̂kíí'Ifíijí Aothntadaiudéa rStt^sqtaßv::::: :6offlmuftei$fxlu«triat ••

45 RWZt ß n iiit-  TV ' ' 1991 5,500 oanMnwui

45 RWZJí.o*nbput 4JÖOO indkiatna)

45 RWZlMartspte* 1973 5,000 Mntk Activated »fadga :yf j :OdmmutM>4Adust>i«t !

Subtatei 132,500

Total. 3,222,960



Appendix 5 .6  Waste w ater trea tm en t c h a ra c te r is t ic s  o f th e  Scheld t b asin  
in  F landers.
Sonrcat Visansa Killen Maatschappij (VMM) ,

Hydrographic 
subbasin  ,

Member a f .  
; : h ab itan ts '

Humber 'of.
■1 braetiupuh. 
p la n ts  .... ..

Design~ 
c a p a c ity ■ 
(Ü.a . )

Haan 
'.sewage . 
percentage

Haan
.treatm ent.
pernentaga

Boven-Schelde 189,500 i 25,000 73 14

Leie 577,000 4 160,800 75.3 5.5

Dender 337,000 5 193,000 72.3 7.5

Zenne 327,000 5 7,850 87 1

Dijle 337,000 3 115,500 86.5 21

Deroer 606,400 10 225,550 74 15.8

Nete 534,000 26 562,860 64.5 31.5

Boven-Zeetchelde 475,000 9 233,400 78.8 15.5

Beneden-Zee achelde 964,300 20 1,486,500 87.8 47.4

Kanaal Oent- 
Temeuzen

297,300 4 212,500 80 25

;*7 !;• '.3,222,90:;: : 3 i;;.r  ;v;l



A W P -U b a sln T re a tm e n t p t a t l m u n t c i p s l ^ P ro g ram m e

19 Galmaarden 1991 10,000 tertiair

10 Naval« (Landagem) 1991 10,000 tertiair

16 Tïelt 1991 3 3 ,000 tertiair

31 Oud-Heverlee (Vaalbeek) 1991 1,800

8 D« Kling« (Sint-Gilli«-Waas) 1991 5,000

22 Oudenaarde 1991 60.000

; - Subtotal 1991 ; ; '• -t . . " . - i " , - -'‘-'.i,*-,*' 11S.SOO >î ï'4 I- ■

35 Blaasveid (Willebroek) 1992 6,000 tertiair

12 Stekene |S t. Niklaas) 1992 8,000 tertiair

27 Landen-Rumsdorp 1992 13,000 tertiair

31 Tervuren-Voar 1992 15,000 tertiair

12 Moorboke (Eksaarde) 1992 20,000 tertiair

IO Evergom 1992 25,000 tertiair

31 Neerïjse (Huldenberg) 1992 35,000 tertiair

19 Bever-Beverbeak 1992 535

9 Kield recht (Beveren-Waas) 1992 8,000

24 Oud-Tumhout 1992 10,000

26 Houthalen-centrum 1992 30 ,000

d



1992 24 ,000

1992 6 5 ,000Waregem

1992 80 .000

Subtotal 1992

1993 7 ,00023

Ertvelde (Evorgem) 1993 11,000 tertiair

1993Lede (Wichelen) 7 ,500

1993 14,00024

1993 13,50026

Wommolgem (Dan Tip) 10.00038

1993 34 ,00035

1993 26 ,000Halen-Lummen26

4 0 ,0 0 0Lot30

1993 54 ,000Lokeren

1994 500Aalboke22

2,50022

1994 12,00022

8,000199418

1994 5 ,000Lierde

1994 2,00018

1994 65 ,000Ronse22



I  AWP-ft basin Treatment plant tmunicipaijtyj Oes^n-c&pacfty ih.e.) Technology \

1 22 Nukerfce 1994 1,200

1 2 5 Liar 1994 30 ,000

H 26 Bevarst 1 9 9 4 2 3 ,000

I  26 Kermt 1994 9 .3 0 0

I 26 Wïmmartingon 1994 14,000

1 26 Houthalen-Qoat 1994 7 ,5 0 0

18 Liadakarka 1994 5 0 ,000

17 Hoagaardan 1994 7 ,300

I  27 Zoutleeuw 1994 10,000

9 29
Oiast 1994 27,000

I 28 Aar* c hot 1994 25,000

IS Geraardabargen 1994 1 ,000

. .Subtotal 1 8 9 4  •••: •.. ; / • -  . • ' - 3 0 0 ,3 0 0  ■

\  ' .T oM ' ’
.... .1 W t-1 9 9 4 :^

9 7 6 .6 3 5



Appendix 5 ,8  
í # « i a i » a a t .  e f f ic ie n c ie s  w a t t *  w ater trea tm en t p la n ts  i a  F landers ( 1 9 8 9 -

, l ? f 9  ■■■.. . • 1 9 9 0  \  ■ 1 9 9 *

P a r a m e t e r :v tt ■ •: i d
v J i U h i is

: *  <%> ::: ■: « d  : ■ n *  <%> : : ■ * 4  
< !>

COD 4 74.96 13.03 19 77.46 15.48 58 70.27 17.62

BOD 4 88.80 8.22 19 86.88 15.98 58 79,70 22.56

SM 4 77.03 13.18 18 9.52 131.50 58 71.90 23.53

Kj-N 2 46.20 42.20 19 58.40 26.93 58 50.32 32.02

COD/BOD 4 -145.59 44.56 19 •160.31 131.50 58 -122.17 126.46

NH4+ 2 43.84 51.60 18 50.99 41.97 50 41.46 48.17

N03- 14 -3734.79 6163.92 28 -2336.77 4506.52

N02- 12 -17.67 106.83 19 -186.76 320.89

Tot-P 1 46.55 - 19 52.05 19.28 58 46.79 25.26

Ai 11 32.83 43.71 35 -113.76 804.89

Cr 12 27.46 36.32 42 44.64 35.50

Cu 15 26.85 66.74 52 39.48 109.93 1

Pb 15 37.96 43.08 45 54.11 43.33

Ni 14 7.65 44.52 40 10.41 78.72

A í 8 0.00 0.00 26 35.47 49.12

Zn 13 41,75 26.30 56 48.79 34.59

Hg 8 0.00 0.00 13 9.62 45.11

Cd 9 12.12 33.09 27 11.76 21.46BBSB.S—-BBSSSBBSi n g M M B
n - n u m b e r  o f  w a s t e  w a t e r  t r e a t m e n t  p l a n t s .



■ Appendix 5.9 «ante f»t« treatment plant« im' the Dutch part' «t the Scheldt baein.
ScrascOM K>tT»ct*pp«x« . . ... •

eede
; 8A0ar

jM w aépmeiht'^iaJf' ■■ i"- i -  h)im<djpeMM
• p iA m A 1----

' ' a t a * *  s f
<peeeeth':" ' - 
• • M »

f  .w w if iiimwi.wwr:;
..:h^onheee0 .-.

; ••■eMaewi!-.-...:■

: frohno togy l

WS20 W a tm ch p
Noord & Zidd

Weerde 1W 28.000 ftmmarowred 
4 .186 ha

18,890
11/1/83}

81.0 Weeterechekta 33* ln d u « rU  
0 7 % cammunel

COO, 8 0 0 , TOO, 
KJN, P-tot, N-tot, 
N03N, SM, Cu, 
Cd, Zn, Hg, Ae, 
Pb, Ml, Cr.

activated ekjdga; I 
biological purification D

WMbrh
Amapdder

IM » 78.000 Oeee a e .
20,286 he

04,201
tin /» «

»6.6 iweemrpcneaej 10% Induetriai 
0 0 % eemmgnel

COD, 6 0 0 , TOD, 
KjN, NÛ3N, 
NH4N. N-tOt, 
P-tot. SM

bieteqicd purification;"7 
pro-oodimentation; 
oxydation bed; 
anaerobe etudoe 
etUbffiaeben.

W tunehap
Weicheren

Weicheren 1988 106.000 Wdcheren 110,000 99 X) *■«—iweeseracnaNWj COD. BOD, KjN. 
N03 , NK4 , M ot. 
Cu, Ni, Zn, Ae

pee aedenentedon; 
activated eludgo; 
eneerobe efejdge 
stebÄeetion

Waterschep
Het Vrije ven 
Skie

Oreade 1»74 8 .800 Or eede 1,184 »1 M t a t m M M COD. BOD, 
KK4N, N03 N, 
KJN, N, P, P0 4 P, 
SM

activated akidg*; 
biological ptaiftcetion

Oeaburs 1*82 12.500 Ooetbirg/Zijdzanda/
*-■------m -  1mcneonapw
Wm M
kvIWAadMibiirg

11,388 »1 t M d m M M COD, BOD, 
NH4N, N0 3 N, 
K JN .»,P ,P0 4 P, 
SM

activated eludo«? 
biological purificetion

Braekene 188» 18.000
HeeUptulfllM nd^a

8,361 »1 I N M M d itW COD, 6 0 0  NH4N, 
N0 3 N, KJN, N, P. 
P04P, SM

activated aludge; 
biological purificetion

Retrenchement 1874 33 ,300 fM m hM m rt/S tuW
(M eand

4,070 91 (W au i.rh d iM COD, BOD, 
NH4 N, N0 3 N, 
M l, N, P, P04 P, 
SM

eettveted etudge; 
Noiogicd pmficetion

l o



|.;Arp^
:: • "(Nafl(¡0ap

frm^Béüt
Ä ;  . ■»—r*fy |h *i I *  1 M»**»* j m**w 

i  mfciri i  j  t^ *n u

■nlmntto; I
I —

I fefeoFátato-

. aWOVMBWGL .
! pernana ín J

Tfaotmant technology

NmuwvUm Bad 1M9 2,600 N'wuwvfiot 4Br6 91 IWaatfachaldal COD, BOD. 
NH4N, N03N.
Kín. n, p, P04P,
SM

activated aludge; 
biological oxydation

I WS23 Waterachop 
D* Dri« 
Ambachten

Da Ona 
Ambachten

1090 77,600 Canabone: 
Temeisen/AxaUSae 
van Gant

64,635 97 >80% communal 
<20% indtstrior

COD. B 00, 
NH4N, N03N, 
KÍN, N, P, P04P, 
SM

activated etudge; 
biological purification

D WS24 Wetemchap 
Hat Mutator 
Ambacht

Kloootarzande 1083 8,000 Honta piai« 7,892 92 IWaatarachalda) 100% communal COD, 60D, 
NH4N, N03N, 
KÍN, N, P, PÖ4P, 
SM

actîvatad aludge; 
biological purification

Huitt 1078 26,000 Huiet 18,890 92 IWeeterachalde] 100% communal COO, 60D, 
NH4N, N03N, 
KjN, N, P, P04P, 
SM

actîvatad aludge; 
biological purification

I WS25 Hoogheenvea 
dachap Waat* 
Brabant

Bath 1983 406,000 AWPAVOTt-Br̂ ant 202,343 93.7 WaatarachaWa 47%
fnduatriaU63%
communal

COD. BOO. 
NH4N. N02N, 
N03N, KjN, N, P, 
P04P, A*. Cd, 
Cr, Cu, Hg, Zn, 
WVFEN, SM

activated atudQe; 
anaerobe aludge 
etebilisation

Baeria N—an 1084 14,000 7,038 93,7 tZeommear) 100% communal

Chaam 1078 9,260 3,820 93.7 (Zoommeer) 100% communal

Dfnteloard 1086 7,200 6.470 93.7 100% communal

etÄrU“ 1090 30,000 32^26 03.7 E2oommeer) 100% communal

H atetaron 1084 10.360 10,916 93.7 (Zoommeer) 100% commutai

Lapalatraat 1098 2,400 1,029 93.7 (Zoommeer) 100% communal

Nieuw 1972 2,400 2.106 93.7 (Zoommeer) 100% communal

Qaaauliarhfr 1987 8,800 5,017 93.7 (Weetemcheide) 100% communal

I Putta 1967 0*200 3,917 93.7 NVoeterachafde) 100% communal

/ i
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Appendix 5.10 Treatment efficiencies of the treatment plants around the Westerscfcelde. 
- Source: th« Dutch

:: 'v Treatment
ptt* "

Year ;S00 .
ImgJlJ

Cffichnry .
< * T

COO
tmgffl ;

Ç O 0 • Itffefencr
: in*»)

SfSetency : 
m

N4QMÜ N-total IfBeíerwy
<*V

W aterschap
Noord- an Zuid- 
Bevaiand

Waarde 1990 149.0 3 .7 9 7 .5 421 43.0 89 .8 7.8 4 .2 4 6 .2 34 .9 13.3 61 .9

1991 132,1 3 ,7 9 7 ,2 3 9 7 .3 44 .5 88.8 7.9 3.9 50 .7 36 .8 14.0 62 .0

1992 129,8 3 ,5 9 7 ,3 4 3 8 .9 41.7 90 .5 5.9 2.8 52 .6 34 .7 13.3 61,7

Willem
Annapoldar

1990 294 14.7 9 5 .0 835 .7 93.6 88 .8 15.2 7 .4 51 .3 65 .6 29.8 5 4 .6

1991 192,3 12,5 9 3 ,5 586 .8 84 .5 85 .6 12.2 7.3 4 0 .4 58 .9 27 .4 53.1

1992 198,4 12,7 9 3 ,6 7 7 4 .5 75.9 9 0 .2 13.7 6.5 5 2 .4 54 .9 22.8 58 ,5

W atarschap
W alcheren

Ritthem 1990

1991

1992 200 14 93 5 0 6 .7 76 85 7 .5 2.7 64 56 .9 41 28

W aterschap Hat 
Vrije van Sluis

Groada 1990 270 5,4 98 614 .3 43 .0 93 11.9 3.2 73 76.1 25.1 67

1991 270 2,7 99 8 0 0 30.0 95 8 .6 4.3 50 63 .6 14.0 78

1992 213 ,3 8 ,4 97 601 .3 48.1 92 9 .4 4.7 50 67 .7 2 6 .4 61

Oostburg 1990 53 5,3 9 0 175 49 .0 72 9.3 4.0 57 56 .0 26.9 52

1991 101,7 6,1 9 4 307 .7 40.0 87 5 .5 2 .6 53 32 .3 22.3 31

1992 138 6 ,9 9 5 373 .3 44.8 88 5 .5 2.6 53 38 .6 19.3 50

is



..............  .........
Tm Anattt-
p lan t

Year # 0 & 'V
f t« « )

Efficiency
« t í

0 0 0  . 
iro m

« 0 0 ~ yttl I f , II i ,|
j * )

R-total
f n * 0

; toi 
; t » * 0

Efficiency :
m

H-totel
1 8 * 0 fm gO

Efficiency jj
*%) j

Breekens 1990 380 3.8 99 740 3 7 .0 95 10.6 3 .4 68 58 .5 26.9 5 4

1991 3 8 0 3.8 99 780 39 .0 95 8 .7 3 9 62 5 3 .4 31 .0 4 2

1992 27 0 5 .4 98 585.7 4 1 .0 93 6 .5 3 .2 51 41.7 29 .2 30

Retran
chem ent

1990 168 .3 10.1 9 4 440 66 .0 85 9 .3 5.3 4 3 61.2 39.8 35

1991 100 .0 17 .0 83 371.9 100 .4 73 9 .5 5 .4 43 33.9 25.8 24

1992 1 13 .3 1 0 .2 91 424 .4 67.9 84 6.5 2 .6 6 0 40.6 21.1 48

Nieuwvfiet
Bed

1990 1 3 7 .5 5 .5 96 450 45 .0 90 11.5 6.1 4 7 7 3 .3 28 .6 61

1991 143 .3 4 .3 97 457.1 32 .0 93 8 .6 3 .8 5 6 58 .5 31 .0 47

1992 165 6 .6 96 348.3 41 .8 88 6.8 3.9 4 3 49 .4 33.1 33
tl

C
W aterschap D« 
Dria Ambachten

Temeuzen 1990 66 .7 12 .0 82 251.7 73 .0 71 9 .4 6.8 28 32.1 22.5 30

1991 1 00 .0 17 .0 83 371.9 100 .4 73 9 .5 5 .4 43 33.9 25.8 24

1992 113.3 10.2 91 4 2 4 .4 67.9 84 6 .5 2 .6 60 40 .6 21.1 48

W aterschap Het 
Hulster Ambacht

Kiooster-
zande

1990 260 2 .6 99 680 34 .0 95 11.8 1.3 8 9 60,7 8 .5 86

1991 2 0 2 .5 8.1 96 700 49 .0 93 9 .0 1.8 8 0 48.1 13.0 73

1992 165 3 .3 98 857.5 34.3 9 6 10.9 1.2 8 9 48.6 10.2 79

Hulst 1990 190 3 .8 98 683.3 4 1 .0 9 4 12.4 4 .2 6 6 61.0 25.0 59

1991 24 0 12 .0 95 788.9 7 1 .0 91 11.6 3 .7 68 54.3 25 .0 54

1992 136 .7 4.1 97 430 38 .7 91 6.6 2 .7 5 9 4 3 .4 26.5 39

h



I ^  < m  ■ V.îÿeatmehir 
; fian t

r w » 0 0 WOO
fn*¡»

Efficiency
m

0 0 0
;

0 0 0
imgfl

JMotaJ
{m e#

»•total
tm oft

: :- ".WI*Çlpn9y - f< M40WI N-tottl
1 * 9 «

S fM en cy
m i

Hoogheemraad
schap West- 
Brabant

Bath 1990 200 4 98 600 60 90 7.9 3.1 61 51 .2 22 57

1991 200 4 98 600 60 90 8 .4 3 .2 62 49 .0 25 49

1992 133.3 4 97 461 .5 60 87 8 .2 4.1 50 41 .8 28 33



6. Water quality monitoring in the Scheldt basin



6 .1  P a ra n a ia ra  o f  HAP a » d  RAP an d  th a s «  m o n ito ra d  i n  th a  S e b a ld i  b a s in .

I P a rs a « ta r  ia» c . 'r: :;V 1 M onitor«* Í s  ü u t  S ch a id t

HttMphtle* (1) 4 4

NH4-N - 4 4

N-iot (1) - C*)

Heavy meul*

1 HS
* 4 -

1 Cd * 4 -

1 Ca • 4 -

Zn • 4 -

fb • 4 -

Cr 4 4 -

NÎ * 4 -

A t * -

Orguúe htlogeae«

Fenttcblorinephenol * 4 -

Hextchlofinebcnzene * 4 -

Heitehlorobutadieen 4 4 -

Tetitchlorinecarbon * 4 -
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P á r t t é M t é r  : V' f \ ,  w u ? -. . • ¿ a  € b *  S c h e l d t  
• \  C * t é h » « i t : '

Chloroform * * -

T richlQro-e&cne • -

Tetrachloiinc-ctbene * * -

g Trichlorine-benzeoe» * * -

1 l^-dichlorine-stfiiiie • * -

1 1,1,1-trichIorine-eîtuuie * « —

j chl«ine-nitro-benzcoe« - * -

1 chlorinfr-amline - * -

1 benzine ~ * -

g bcnUzon * * -

2-chlorinetoluene - * -

4-chlorioetolacne ~ • -

Oix*mc phcapbonu remedie!

Azinphok-raethyl * * -

g Femhion * « -

1 Buathioa * *
-

J Puithion-methyl • + -

9 AztnpboMthyl • * -

I Fenitration * * -

\ M*l*Ihion * * -

J Organic-chlorine remedie*

g Drin» * * -
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^ S E f V -   ̂.y'iE m »
í  -

M o n ito re n *  tb#  Seb«Xdt '

DDT • - -

Org»notin-combin»tk>n« |

Tributyitin-oxyde • * E
Triphcnyltm-coinhinttion» • * 1

1 DïbulyltjncombiiMtion» - * 1
1 Tctrabutyhiiiconibi ration» - * I

Potychlorobiphonyl» (PCB’»)

PCB’« (D *

Orgtmc-cbkxo itm&tic*

Endrauiphra + •
-

HCH (lindane) * - -
Remaining aubatancet

Trifluralm * # -

Simazine * + -

A u tan t # *
-

J Dichlorovo» * * .

1 Dioxine* (PCDD’* and PCDF’») * - -

1 AOX - * -
« p î y i iwne concerning r C B l I 

PAH’s, mineral oil, raifio-mciive peraiiictcra, chtorinr r i»rn»r drag e r», VOX tod BOX «re no part of the NAP/RAP. 
The hM column only give* «fac parameter» which «re monitored in «B ScM dt rifa r ía » i tah».
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Appendix 6v2 Strongest w ater quaflty objectives in the Scheldt basin.

I  PARAMETERS FRANCE
m m »

•ELSIHVI
■ U M » '- "  ■

HANDERS TtEftETK EK JU iD » T O  NETHERLANDS
Í2OÓ0Í

|4 f o n *raiparmmaimrs

T (°C) 2 5  (M) A S  25 s  2 5

pH 6.5-8.5 6-9 <M) 6,5 S x  S  8 ,5  (A) 6 ,5  S  X ä  9 ,0

SM (mg/I) S  7 0 A <  50

Socchi (m) 2  0 ,4  (z.n)

Conductivity S  2 .000

Oxygen economy t  Á
W . -  - i . "  — " . '<: >. > : ; - T .
^ . ■

í .:í.=í :
!:

- A / : ;X::::<K;: • A
'* ■ •- -v .:- -

a  ;  _ j,.

- A A .  .

0 2  (mg/l) >  5 A 2  S £  5

% 0 2 > 7 0 50  (M)

1 B0Ds“  (mg/l) <  5 6<M) A s  6

I C0Db*  (mg/l) <  25 A <  30

I KMN04 4h (oxydabiliti) (mg/l) <  5
. ..

■ ■ ' ''■-■■I • •  .

N 03 < 2 5  (mg/i)

1 N02- ■& 0 .3  (mg/0

\ NH4* <  0 .5  (mg/l) 2 <M; mg N/I) G <  1 an A <  5  (mg N/l)

1 NH3 £  0 .0 2 5  (mg/l) A <  0 .2  (mg N/t) S  0 .0 2  (mg N/l)

1 TKN <  2 mg/l 6  (M; mg N/I) A <  6 (mg N/l)
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I PARAMETERS m o u «
« » a »

« A N D S » THE NETHERLANDS 
f t « 6 ï  :

THE NETHERLANDS 1 
(20001 ..

N 03 + N 02 (m s N/l) A £  10

Tot-N ( -  KjN + N 02 4- N 03; mg 
N/l)

£  2 .2  tz)

THENSTHERLAKDS
(19951

THEfffiTHBttANÖ8
(ZOQO)

i m G £  0 .3  en  A <  1 £  0 .1 5  <z)

A <  0 .3P 04 -P  (mg P/l) (current)

A <  0 .0 5

£ 1 0 0  (n.z)CHL-a lpg/1)

2 5 0  (M) A <  200£  200 2 0 0  (n)

150 (M) A <  100 100£  150

1.5

1 (t, M) £  2 .5  (t. A) 0 .2  (t) 0 .0 5  (t)Sí 1.0

0 .5  (t. M) £  0 ,5  (t. A) 0 .03  (t) 0 .0 2  (t)

5 0  (t, M) £  30  (t. A) 3 m<  5 0

50  (t. M) £  50 ( t  A) 4  (t)£  50 25 (t)

3 0 0  (t. M) S  200  tt. A) 30 (t) 9  (t)<  500
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f r a n c s
{C lattl}

U L M M
{5983}

FLANMRS 
; {5995}

tH £fiS I* IS * tA I«> S
Y. * W * ;.

THE NETHERLANDS |
ïaoobr I

1 Cr U#o71> S  50 SO it, M) s  50  ( t  A) 20 it) . .

I Ni (pg/l) 50 (t. M) S  50  (t, A) 10 (t) 9 (t)

As ifvñ) <  1 50  (t. M) £  30  (t. A) 10 (t) 5{t)

Fa-tot (¿/g/l) 2  1500

Mn (¿/g/t) <  25 0 A <  200

Sa-tot (¿/g/1) S  10 A <  10

Ba-tot A <  1000

THENETHBtlANDS
{20001

THEHETHBttANÛS
113*}

Sorte»
500  (M) M S 100 100  (M)

M S  1000NID + ClD U*g/l)

5 0 0  (M) 100 (M)

100 (M)

£  2000ÊCow
£  5000 £  2000 (M) £  2000  (M)FColi {n/100ml)

TTColi (MPN/1 mi)

Alpha (BqA) s  0.1 U)
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t ic n c t h e r l a k o s
(1995)

Tritium (Bq/I) £  200

Örgimp mkmpólimntsi

2 (M)

100 (M) S  100  (M)PAH-tot (no/»

0 .07Fluoranthene (ra/O 0 .0 0 6

0.1 0.1

0.008Bcnzo(alanthracene 0 .003

0.02Benzo(k)fluoranthene tyyß 0 .0 0 3

0 .005Benzo(a)pyrene (raW 0.003

0.02Fenanthrene (fig/l) 0.02

0 .0 0 4Benzo({jhi)perylsne (pg/l) 0.001

0 .004lndeno(123-cd)pyrene (raW 0.002

0.02 0.02Anthracene Ira/D

0.008 0 .003

iP A R A M E IB tS
(OÍm *Q < 1»31

fiUlW DSt*
(1995)

i- T I«* lfT H S *M W I*  
(2000) ;

1 XCNorine-pestiadee (ngfl) 3 0  (M) 
10  (Min)

â  20  (M) 
S  10 (Mm)

3

1 Diekirin {naß 2 « 0.07 (t)

1 r-HCH (lindarte; ngi!) 10 (t) 0 .2  (t) I
1 0-Endosutphan + sulphate 0.01 (t) I
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FRANCÊ
(Oasat)

®a»ww.
nséa»

FLANDERS
(1995)

THENETHERLMÍOS
(1995)

th e n e th e r ia n d s  j 
(20001 i

Haxachiorobutadïane r̂g/1} 0.12 (t) I
Azinphos-mathyl (ng/l) 20 (t) 0.7 (t)

Azinphat-mthyi (ngfl) 0.05 (t)

Cholina-estorase-inhibitor* (pg/l) 0.5 (M) S 0.5 (M) 0.5 (t)

Dichloro-VOS (fig/l) 0.002 (t)

Parathion-mathul (pg/l) 0.2 (t)

Parathion-ethyf (ng/I) 5 (t) 0.05 (t)

Malathion (ng/I) 4(t) 0.04 (t)

Diazinon (ng/l) 30 (t) 0.9 (t)

Fention (jjg/l) 0.02 (t)

Foxim (pg/I) 0.2 (t)

Mavinphos (|/g/l) 0.005 (t)

Pyrazophos {¡tgjl) 0.003 (t)

Oxydemathon-methyl (pg/1) 0.1 (t)

Fan (pg/l) 0,02 (t, G)

Fani (pg/l) 0,05 (t. G)

Chl-bifan (ng/l) 7 (M) £  7 (Mt) 7 (Mt)

Chl-aro-amin Cug/I) S  1 (Mt)

II CMoro-phanola (ng/l) 100 (Mn) S 50 (Min)

g MonocNorophanols (pg/l) 9 (t) 0.25 (t)

1 Dichlorophanolt (pg/l) 0.08 (t) 0.08 (t)
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PARAMETER» FRAMCE
(Ctaaai)

« a .« m
(1993)

RÄNDER«
. <T09S|.

t h e  Ne t h e r l a n d s TMfN£11«RLAN&* J
{»O O I 1

Trie hl orophonols (¿igA) 2.5 m 0 .0 2 5  (t)
I

TatrachJorphenols (pgA) ‘ 1 M 0.01 <e
Pentechlorophanol (/ig/l) 0 .0 5  (t) 0 .0 2  (t)

Dichlorobflnzenas V/g/l) 2

T nchJorobemana» i/zg/l) 0 .4

Tatrachlorobanzanas VigA) 0 .2

VOX tmt1) $ 5 |M ) 5  (M)

EOX (pgA) S S (M) 5

AOX feig/H S 40  (M) 4 0  (M)

1,3-dichlorpropeiM (f/g/l) 1

Trichloro-athona V'flA) 2

Hexachioro-ethana (¿/g/I) t
Tributyftin Vigil) 0.01 m

Trifanyttin (¿igA) 0.01 m

1 Dinoaeb (¿igA) 0 .0 2  (t)

g DNOC (pg/1) 0.3 m

1 Aldicarb Vgll) 0 .5  (t)

Oxamtl (¿sgA) 0 .5  m

Carbandazim (¿/gA) 0 .0 3  (t)

Ma nab (¿/gA) 1.0 (t)

Thiram (¿igA) 0 .0 2  (t)
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THEHETHERLANÖS THE MOTHERLAND« 
; » o o o i  : ;

0 .6  (t)Zinob (pg/l)

Motham-natrium (/íafíi

2 (t)Anilina <//gA)

20 0  (t)

2.4-dichlorophonoxycartoonacid (/ig/l)

0 .2  (t)

0.1 (t)

t ó f f e r e » f H Á * « * .- '-
(«noa«

: ' i a J & m  '-' FLANDERS THENÉTHBttANDS
: , . ;¿ i9 á 5 i : .  . . . \

-  . t t ^  N ElííÉFiÚ ilO S 
<20001

Chl-F (mg/l) <  0 ,0 0 4  (A)

1 CN-tot (mg/I) 0 ,0 5  (M) <  0 ,0 5  (A)

Simazins (pg/l) 0 .4

Atrazir» (ng/l) 100 7 .5

TCÉs ÿ/gji} 2 (t, G)

C6H60H (ra») S  5 (M)

Fanoi-tot (pg/l) S  T <  4 0  (A)

Indico biotiquo S  3

ABS (détargonta; mg/l) á  0 .2

Far (mg/l) <  1
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mmmm
THEKETHffitAWD* WEHETHEKUUttJfi

<  0 .5

S  0 .05

Trifluoralîn (f/gfl) 0.2

Pantachloronitrobsnzsne (pg/l) 0 .4

PropacMoro {pgA) 0.1

0.1Linoron (fig/l)

3,3-dichlorobenzidine (//g/l) 0.2

0.2CaptapKol (pgA)

0 .3

M : median value
A : absolute value
z : mean summer value
t : total concentration in water ( » dissolved + suspended matter)
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1 P a r a m e t e r :;0 V- y f iw n œ e -  ' rílbéiée -  "s-î V T f t e N e t h e r t a n d r  •

insight depth 
(Seochi)

- m - dm

Temperatura {t) - ®C ° c ° c

pH * * ■ •

Salinity - - . *

Dissolved organic carbon (after filtration; DOC) - mg C/I - mg/l

Particulatod organic carbon (POC) - - - mg/l

Total organic carbon 
(TOC)

* - - mg/l

Chlorophyl-o . - ligli

I Orthophosphates 
fo-P)

mg/l mg P/I mg P/I mg/l

Total phosporus 
(P-tot)

mg/l mgP/l mgP/t mg/l

Suspended m atter 
(SM>

mg/l mg/l mg/l mg/l

Dissolved oxygen (02) mg/l mg/l mg/l mg/l

Dissolved oxygen after 120  hours (02 120) - mg/l -

Oxygen saturation % 0 2 - % 0 j

Biochemical Oxygen Demand (BOD&) mg/l mg/l mg/l mg/l

1 Chemical Oxygen Demand (COD) mg/l mg/l mg/l *



1 l* a r a m e te r f r a n c * W aflo n ta
» — ■ i

1 Daily flow rot« - mif* .
1 Ammonium nitrogen (NH4-N) mgA mgA and mg NA mg NA mgA

Kjeldehl-nitrogen (Kj-N) mg/t mg NA mg NA mgA

1 Nitrite-nitrogen (N02-N) mgA mgA mg NA mgA

Nitrat9-nitrogen (N03-N) mg/l mgA mg NA mgA

Nitrito + nitrate (N02N03-NÎ - mg MA . mgA

E ( —N/P) - • - -

Conductivity pS/cm pS/cm pS/cm mS/cm

I Chlorides (CH - mgA mgA mgA B

Sulphates (S04J ) - mgA mgA mgA

Fluorides (F-l - mgA - mgA

A rsons (As) - pgA - POA

Total Arsons (As-t) - POA - -

1 A rsens after filtration (As-f) - poa * poa

1 Cadmium (Cd) - m u - poa

1 Total cadmium 
B ICd-t)

- POA •

B Cadmium after filtration (Cd-f) - m u - poa B

B Chromium (Cr) - POA - pgA B

B Total chromium 
1 (Cr-t)

* POA -
■

B Chromium after filtration (Cr-f) - POA - poa I

B Copper (Cu) - POA POA B

r



P w a m e t e r W ftflOfttft ' j¡f ñje-fc
• 3: -

Total copper (Cu-t) - mH . m u

Copper after filtration (Cu-f) . pofl - m u

Mercury IMg) * pg/l - m u  I

Total mercury (Hg-t) * mH -

'
Mercury after filtration (Hg-f) - pg  fi - m u  1

Nickel (Ni) - mH - mH

Total nickel (Ni-t) - mH * -

Nickel after filtration (Ni-f) - mH - mH

Lead (Pb) - mH - mH

Total lead (Pb-t) - PO H - ■

Load after filtration <Pb-f) PB/i - mH

Zinc (Zn) - poli - mH

|| Total zinc (Zn-t) - mH - *

I Zinc after filtration (Zn-f) - p b /i - mH

1 v o x - - * mH

EOX - pg OiI - mH

AOX - i «  Cl/l - mH

Benzene - mH - mH

Toluene - po/i - mH

Monocyclic Aromatic Carbonhydrogens (MAX) - - - mH

Pentachlorophenol (PCP) - - - mH

1 Tetrachloroethene (TCEe) - - - mH
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. F r a n c « W jB o fttf t • 3ESUkd*ái£áfcWti¡iL‘:"~n a n c e r t Tfo* N a th e r i a n d *  I

Tetrachlorom a thane (T4CM) - - » poa I

I  Trichloro-ethane (TCEa) _ - _ POA 1

Trichloro-mathane (chtorophoim; TCM) - - - ada D

Akirin - ng/l * paA I

Dialdrin - ngfl - paA 1

DDT - - - POA I

X pesticidas - - - POA I

Thermotolerant Coli bacterias (TColi) - - - n/rnl Q

Faecal S traptococs (FStrep) - - _ nftnl 1

Faecal Coi (bacterias (FCofil * - - n/ml 1

Salmortellse - - - n/1 y

Alpha-hexechlorocyciohexana (HCH-o) - ng/ï - POA 1

Beta-hexacblorocyclohaxeoa (HCH-6) - ng/l - PQA I

I Gamma-haxachlorocyclohexane (HCH-ri - ng/l - POA 1

Alpha-andosulphan (o-Endo) - ng/l - pqA B

Choline-esterase draggers (CHOLREM) - jtgp/i - paA 8

Total alpha activity 
(Alpha»

- - - mBq/l 1

Total ba ta  activity (Bata) - - - mBq/I 8

1 Remaining bata activity (Rast-ß) - - - mBq/l 8

9 Rata activity of tritium (H3 ImBqfl) - - mBq/I §

p o



International Study G roup/D escription of the W ater quality o f th e  Scheldt Basin (ISG/DWS)

Subject: Immission monitoring program (surface water and sediment) in the French part of the Scheldt Basin (1990/1991). 
Code: lSG/DWS/22
Date: 27 November 1992

Table la .  ISO-selected Immission monitoring localities in the French part of the Scheldt Basin.

Cede i S & c«fe¿ Wtteraocase/ MunfcÿtfM C odet JS&codb/ H U H D txm i ÍM ópatí

000431 ISQ1 Le Jard Cond e-SurEecaut 028000 IS O S L*Ecalllon Thlant

000437 ISG2 Le «lard Vleux-Conde 028000 ISG26 La Enonella Farna rs

000535 |SG3 La Petite Marque Hem 030500 1SG27 Canal de  Mona Sain&Aybert

001148 ISG4 Courant de Sem issart Bem lsssrt 032000 ISG28 LTHogneau Thlven celles

001225 ISG5 La Marque Tourmlgniea 033000 ISG2B Canai d u  Jard Hergnles

010000 ISB6 L’Escaut Riviere Crevecoeur-Sur-Escaut 034000 ISG30 La Vergne Noire FIlnes-Les-Mortagne

011000 ISG7 L’Escaut Riviere Caintatng^Provitle 035000 1SG31 La Scarp# Riviere S t  Catherine-Les-Arras

012000 j 1SGS L*Eseaut Canalise Eewars 035000 ISG32 Canal d e  laScarpe Fampoux

013000 ISG9 Canai d e  L'Escaut Neuvl1le-Sur*Escaiit 037000 ISG33 La Scarp# Canalisée Brebteres

014000 ISG10 Canai de L’Escaut Rouvfgnte* 039000 (SG34 La Scarpe Canatfeee Raches

015000 ISGÍ1 Canai de L’Eeeaut Tilth St Lager 039100 ISG35 Courant de  Bernlcourt Roost-Warendfn

016000 ISG12 Canai de L*Eecaut Fresnes-Sur-Escaut 040000 ISQ38 Canai d e  laScarpe Marehlennas

017000 1SG13 Canal de L’Escaut Vleux-Conde 041000 ISG37 Canal de  la Scarpe Nivelles

018000 ISG14 Canai de L’Escaut Moftagne-Du- Nerd 042000 JSG3S Canal Ou Nord Olsy le  Verger

019000 JSG15 L’Escaut Canalisée Moitagne-Du-Nord 043000 ISG39 La Serrae« ftfvtere Arleux

019100 ISG16 Canal de L'Escaut Warcoing 044000 ISG40 La Serrae« Palluel

019300 TSG17 Canai de L'Escaut Heiidjn 045000 1SG4T La Sense# Toriequeen#

021000 ISG18 Canai de SLQuentin Cantaing-Sur-Esesut 048000 ISG42 Canal de  la Sensee Ferin

022000 JSG19 Torrent d'Esnes Crevecoeur-Sur-Escaut 047000 ISQ43 La Grande Traltoira St-Amand

023000 15G20 L'Erclin Iwuy 048800 13044 Courant de rHopftaf MHionfhsee

024000 1SQ21 La Sensee Bou chain 049000 ÏSG45 Le Decoui# TTi un-St-Amand

025000 ESG22 La Seite Montay 050000 ISG46 Canai de  Roubalx Leers

026000 ISG23 La Selle Salnt-Python 051000 ISG47 L'Esplerr# W attn k u

027000 ISG24 La Selle Noyelies-Sur-Selle 051100 IS04B L’Esplerre Spiere

052000 ISQ49 La Lya Lugy



Table 1b. ISG-selecied IromlMlon monitoring loealHiee In Die French part ol the Schelm Baein.

C odal EG 'Codal W A > tn « J M ai C odol B& iäadBl M atiaioti/

053000 1SQ50 La Lys Alre-Sur-La-Lys 075000 13374 Beeque d«  Staemararck Steenam ck

054000 ISG51 La Lys Canallaee Mervflle 076000 1SG75 C anard# la  Daui« Fters-En-Eaorableux

054100 ISG52 La Ly» Canalis«« Martilla 076100 13676 U E K nb lrax Flers-En-Escrebleux

055000 1SG53 La Ly» Canalis«« Estai res 077000 ISG77 Canai d« la Daui« Coomera»

055500 I5G54 LaLawa Lastrem 076000 (SQ78 Canal d* la  Daui* Courriers*

056000 ISG55 La Ly» Canalis«« Erqulnghem 079000 ISQ79 C anti de ia Deule Don

057000 JSQ56 La Lys Canalis«« Daulemom 060000 13080 Canti d e la  Denla Haubourdln

056000 1SQ57 U  Lys Canalis«« Wameton 061000 I30S1 C anti de Ia Deule W in b n c h la »

059000 ISG5S La Lys Canalis«« Wendeq 082000 13012 Deula Canai Daui amoni

060000 15059 Lb LaquatS« WHtemess* 0*3000 13013 C an ti de Lana Hamas

061000 I3G60 La M*id« Du Pa*-De-CaiaEs Alm-Sur-Lfr-Lys 085000 tSQM La Marque Foreat-Sur-Marque

062000 1SÛ61 Canai d'AIre A La Bassa« Cuineby 086000 I3G85 LsM arqü« W aequaliti

063000 13062 Canai d’A in  A La Bass«« Beuvry Las Bettiun* 087000 ISOS* Canal da Roubaix Marquette U s  Ul*

063900 ISO 63 Canai d’AIre A U  Basse« Alre-Sur-U-Lys 088000 13017 Beequ« de Neutille Halluln

064000 IS064 La Surgeon Cambrln

066000 1S065 Ouarfeeeque Salnt-Venant

067000 13066 Rlvi*re de Busnes Saint-Venant

066000 ISO 57 La C lara nea Calonna Rleouart

069000 ISO 66 U  ciaranc* CA eques

070000 IS069 La Hava Buanas

071000 ISO70 La Law« Bniay>En-Artol*

072000 ÏSG71 U L aw a E ssais

073000 IS072 LaLoisn« Coutura

074000 13073 Canai de ta Bourra Merville

$ 2
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Appendix e r  Water quality monitoring localities in the Wallonian part of the
Scheldt basin.   ,

IJS&n#1 '/.i'

Enwag^HaEBsa=MSiiii wifciusagassaaawgcajass
W atercourse Municipality /

360 Ipalle I'Esoaut Bléharlee

380 Ipalle I'Eecaut Kaln

400 (palla I'Escaut Pottos

551 Ipalle Canal de I'Eeplerres Salnt-Leger

560 Ipalle Canal de l"Espierres Leere-Nord |

580 (palla I'Eepierree Leers-Nord

630 Ipalle la Rhoanee Orroir

660 Ipalle la Lye Ploegstaart

670 Ipalle la Lys W arneton

690 Ipalle la Lys Cominea

1270 Ipalle la Dendre Ath

1390 Idea la Senne Soignles |

1395 Ibw la Senna Quenaet |j

1530 Idea Canal Charleroi-Bnixallee Courcellea |

. 6 3 ! Idea le Tintia Vieeville

1541 Idea Platon Gouy-Lez-ñeton

1552 Idea Canai Charteroi-Bruxellaa Feluy

1650 Ibw La Dyle Limai

1780 Ibw Le Train Arobennes

2230 Idea la Halne Saint-Vaaet

2281 Idea la Halne Jem appes

2280 Idea la Haine Hensies |

2300 Idae l'Hognaau Quievraln |

2340 Canal Pommeroel-Antoing Peronnee |

2361 le Grand Courant Betnisaart i

2390 Idea Canai du Centre Nlmy 1

3 ^



Appâfldix 6*$ Selected water quality monitoring localities in the Flemish part
of die Scheldt basin, ____  ^ _______  __________ ______

LooatkW Corf* VMM ts e -
Cod* ,

A w p-a 
b sein

Wateroour** MunMpaüty

60 2001 7 Leopoidkanaal Brugge

110 2002 7 LeopoldKanaal Asssnede

120 2003 7 Leopoldkanaat/
laabellakanaai

Sao van Ghent (Nether
lands)

300 2004 12 Kanaal Gent-Tarneuzen Zelzata

340 2005 12 Kanaal Gent-Tarnauzen Gant

380 2006 12 Nieuwe Moervaart Gent

1640 2007 37 Sohalda Antwerpen

1620 2008 37 Schelde Hemikeem

1640 2009 36 Sohalda Dendsrmonde

1650 2010 21 Sohalda Zela

1680 2011 21 Schalde W etteren

1690 2012 20 Sohalda Daatolbargan

1720 2013 20 Sohalda Gant

1730 2014 22 Sohalda Zwafrn D

1740 2015 22 Sohalda
■

Oudenaarde

1760 2016 22 Sohalda Avelijem

1780 2017 22 Sohalda Pecq

1800 2018 38 Groot Schijn Antwerpen |

1980 2019 39 Barbierbeek Kruibeke |

2100 2020 36 Rüpel Niei

2120 2021 32 Dijla Meohelen |

2150 2022 32 Dijle Rotsalaar B
2160 2023 31 Dijla Rotselaer |

2200 2024 31 Dijle Leuven B
2500 2025 25 Beneden Nata Meohelen H

2520 2026 25 Grote Nata Geei H

2580 2027 25 G rota Nata Geei_____________________ I

Location code VMM ISCNsod* AWP-8 W atercourse Mwntcipijlty |
baain n

2600 2028 25 Grote Nete Geei B

8 ~



Location « d a  VMM WG-COde AWI*-«
»Min

W atercourse MunltípaHty 1

2700 2029 24 Klein« Net« Liar

3250 2030 25 Grot« Leak Laakdal

3230 2031 25 Mols« Naat Goal

34 1 0 2032 30 Za noa Maoheian

3420 2033 30 Zanna Brussel

3450 2034 30 Zanne Zemat

3460 2035 30 Zanna Brussel

3470 2036 30 Zanna Brussel

I 3600 2037 30 Zanna Halle

I 3700 2038 32 Vrauwvliet Maoheian

I 3900 2039 29 Demar Rotsalaar

I 3930 2040 29 Demar Diast

3970 2041 26 Demar Lumman

3990 2042 26 Demar Hasselt

3990 2043 26 Demar Hassalt

4020 2044 26 Demar Bilian

4190 2046 29 Zwartabeek Lumman

4230 2046 28 Valpa Halen

4260 2047 28 Valpa Kortanakan

4270 2048 27 Get« Halan

4280 2049 27 Gata Halan 1

4420 2050 27 Grot* Nata H oagaarden 1

4990 2051 34 Dorp «loop St. Amanda

49 9 6 2062 18 Nieuwe Dander Dandermonda

6000 2063 18 Dander Aalst

bss______ 2054 18 Dander Dandariaauw

I location  code VMM »«♦ code A W M  
• basi*  •'

:;Wètardi^ifMt' • i ^ ^i  ̂¡-í 1

5070 2066 18 Dander Ninove Q

5080 2056 18 Dander Geraardsbargan

6110 2057 18 Dander Garaardsbargan

5710 2068 20 Laie Ghent

I  5780 2069 16 Leia Wielsbeke

1 6800 2060 18 Lala Kortfljk

8 6



Location cod* VMM ' is o p o d a AWMI
bMtn

W atereourea Municipality

5820 2061 16 Loi« Menen

5830 2062 16 Lais Warvik

S890 2063 16 Petegemee bask Deinze

5930 2064 16 Tlohalbeek/Gaverbeek Zulta

5960 2065 16 Oude Mandel Dentergem

5980 2066 16 Speibeek Dentergem

5990 2067 16 Zouwbeek Zulte

6030 2068 16 Mandel Dentergem

6300 2069 16 Gavarbeek Waregem

6330 2070 16 Gaverbaek Harelbeke

6500 2071 16 Heulebeek Kortrijk

6640 2072 16 Gaverbeek/Seoque de 
Neuville

Menen

6650 2073 16 Geiuwee Beek Menen

7150 2074 23 Zwalm Zwalm H

7440 2075 22 Grote Splerebbeek/Zwarte 
Spiarebeek

Spiare-Helkijn |

7450 2076 22 Grote Spiarebeek Spiero-Helkijn ¡

7510 2077 10 Paekebeek Nevóla |

7650 2078 10 SehipdonkkanaaUAflei-
dlngskanaal

D am n»

7700 2079 11 Kanaal Gent-Ooetendo Ooetende

7720 2080 11 Kanaal Gent-Oostanda Brugge

1 7760 2081 11 Kanaal Gent-Ooetende Baernem 1

1 7800 2082 17 Ringvaart Gent g

?



7. Conclusions, discussion and future activities



Mr. Leo Santbergen
Ministry of Transport, Public Works and
Water Management
Direction Zeeland
P.O.Box 5014
NL - 4330 KA Middelburg

RW/O/93/572 Brussels, May 19th 1993

Dear Mr. Santbergen:

Re: Workshop 2/3 Juni - Namur

Please find enclosed the documents of ICES concerning the use of sediments as monitoring 
tool tor studies of contaminants.

Dr. G.T.M. van Eck of the Rijkswaterstaat has collected data concerning the composition 
of sediments in the Scheldt estuary (heavy metals, pcb’s, pak’s, etc...). I strongly suggest to include 
a summary of these data in the report.

I ’11 unfortunately not be able to attend the meeting in Namur because of the exams at the 
University.

Yours faithfully,

Professor R, WOLLAST



MAST DAYS AND EUROMAR (Brussels. 17-19 March 1993)

Workshop Report 
on

Shelf Edge Exchange Processes: Mediterranean versus North Atlantic

Lei CHOU 
Laboratoire D ’Océanogrpahie Chimique 

Université Libre de Bruxelles

The discussion o f the workshop session was concentrated on the identification o f key 
questions and o f gaps related to studies on shelf edge exchange processes. Recommendations 
were suggested by the key speakers and other workshop participants for future research.

1. Biogeochemical Cycles

Coastal zones are areas of high productivity and thus are important for the 
quantification o f the global carbon cycle. However, air/sea exchange measurements of 
C 0 2 carried out in previous studies rarely include the coastal oceans. It is recommended 
that in the future global carbon budget for C 0 2 fluxes take into account processes 
occurring in this region.

Until present the amount o f organic carbon being transferred from the coast zone 
to the open ocean across the ocean margins is unknown. This is certainly one o f the key 
questions to be addressed in future studies.

It was also pointed out that the understanding o f the hydrodynamics in the 
shelf/slope regions is essential for the quantification o f global biogeochemical cycle o f 
carbon and the associated elements.

2. Physical Processes

The following recommendations are proposed concerning the physics on the shelf
edge exchange:
- To clarify the mechanisms that generate and maintain the eddies of filaments in the 

shelf/slope regions because they are important for the mass transfer of elements 
across the ocean margins.

- To quantify important exchange associated with transport and energy at mesoscale.
- To conduct processes-oriented studies in order to quantify relative importance of 

physical processes.
- To conduct substantial field and theoretical studies.



3. Sediment Transport

it is important to link the hydrodynamic system with the transport o f sediments. 
This requires interdisciplinary studies.

One should also investigate how the sediment transport system changes when the 
climate changes. It was suggested to monitor the sediment transport at the seafloor at
a key location. For instance, the Norwegian Sea - Greenland area can be a key area for
this type o f  study because they are likely subject to climatic change.

The assistance from the modellers is highly desirable.

4. Biology

One needs to know the energy flow via the pelagic-benthic coupling system. 
Processes controlling the transfer o f organic carbon in shelf/slope regions is poorly 
understood, which involves chemistry, physics and biogeochemical cycling. There are 
gaps in all branches of biological studies concerning this subject. Collection o f basic 
data o f high quality is strongly needed. Again, interdisciplinary research is strongly 
recommended.

5. Coordination of Multi-Disciplinary Studies

The necessity for a multi-disciplinary research on shelf edge exchange processes 
has been pointed out throughout the discussion. There are lots o f information existing 
in this field. However, there are no links to provide data exchange. It was then 
suggested that a single study area be chosen for this type of interdisciplinary project.

One of the workshop participants pointed out that multi-disciplinary studies should 
become easier now. Because there are several large scale integrated projects in the 
framework o f the MAST II programme, which covers various disciplines.

2
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15 GUIDELINES FOR THE USE OF SEDIMENTS AS A. MONITORING TOOL FOR 
STUDIES OF CONTAMINANTS IN THE MARINE ENVIRONMENT

15.1 Introduction
The following is an amplification of earlier advice provided by 
the ACMP on the use of sediments as a monitoring tool for studies 
of contaminants in the marine environment. This amplification was 
requested by the Oslo and Paris Commissions to meet needs speci
fied by the Joint Monitoring Group.

15.2 Sampling Methods
Different problems dictate different approaches and levels of 
sophistication in monitoring sediments. The ACMP suggests three 
levels of sampling and analysis appropriate to differing require
ments .

15.2.1 First level
The first level is limited to the measurement of total contami
nant concentrations in surface sediments. Analysis of bottom grab 
samples can provide an immediate assessment of the present levels 
of contamination in an area in relation to the textural and geo
chemical characteristics of the sediment.
Tightly closing grab samplers are usually adequate for studies of 
the most recently deposited layer, provided that they are well 
designed and handled. Normally, only the uppermost layer is used 
for the studies. Such grab samples do not, however, provide much 
information on the accumulation of contaminants in the past. In 
the case of strong biological perturbation of the sediments, the 
contamination signal of the surficial layer may also be signifi
cantly damped. A visual inspection of the sample is often suffi
cient to indicate the absence of animal disturbance, especially 
in the case of unambiguously laminated sediments.
Sampling of sediments should be exclusively performed in accumu
lating areas, since many contaminants are enriched in the fine 
particulate fraction of sediments, zones in which muds accumulate 
are to be preferred. Background information can be provided from 
topographic maps and current charts. Areas of interest are asso
ciated with zones of low hydraulic energy related to weak tidal 
currents and wave actions. They are normally found at the deepest 
parts of an area. This background information can be usefully 
supplemented by topographic mapping using echo-sounding and seis
mic profiling.
The diversity and varying intensity of physical, chemical and 
biological conditions in marine areas imposes a need to assess 
variability in a given area through appropriate sampling. The 
number of samples required for this purpose can be evaluated by 
appropriate statistical analysis of the variance within and 
between samples.

o



15.2.2 Second level
The second level involves the sampling of cores at selected sites 
with a box-corer or a large diameter gravity corer. With these 
samplers, assuming that they are properly deployed, recovered and 
sub-sampled, the surface is more reliably sampled and it is poss
ible to examine the vertical structure and composition of the 
sediments.
The depth and intensity of biological mixing can often be quali
tatively assessed by visual inspection or by X-radiography of 
cores. In unmixed sediments, the vertical distribution of the 
concentrations reveals the evolution of the depositional flux of 
contaminants in the most recent past and allows one to define a 
reference level of concentrations in the deepest part of the 
core, which may represent the natural level in the area in ques
tion .
In most areas, 1 cm slices are a reasonable compromise between 
the desired vertical (historical) resolution, the number of 
samples to be processed and the amount of material necessary for 
a variety of different analyses. Smaller slices, down to about; 2 
mm, are sti]l practicable in areas of low deposition, depending 
on the intensity of biological mixing.

15,2.3 Third level
The sampling methods at this level are the same as those at the 
second level, but with the addition of radiochemical (e.g., Pb- 
210, Th-234, Cs-137, and Pu-239/Pu-240) or other measurements to
determine the rate of deposition and the nature and consequences 
of biological mixing. It is the objective of this work to under
stand the rate and mechanism of contaminant build-up in the 
sediment reservoir and eventually to determine contaminant 
budgets and temporal trends.

15.3 Sampling frequency
The sampling frequency (and vertical resolution) is essentially 
determined by the rate of deposition, the intensity of biological 
mixing and the thickness of the layer one can sample. It also 
depends on the anticipated changes of contaminant fluxes to the 
sediment with time and on the reproducibility of the analytical 
methods applied for contaminant determinations, since high depo
sitional rates in coastal environments are of the order of a few 
centimeters per decade, the required time interval for repeated 
sampling of marine sediments in a monitoring programme is usually 
several years,
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15.4 Sample description

A log book should be used during sampling where a visual descrip
tion of the sample is made. The description should contain the 
following information:
- textural description,
- homogeneity and indication of bioturbation or stratification,
- colour (Munsell colour chart).
If possible, the sediment cores should be X-rayed before slicing 
to confirm the information on textural changes and biological 
mixing.

15.5 Sub-sampling and sample storage
The sub-sampling of sediments should preferably be performed 
immediately after sampling. Care should be taken to avoid smear
ing of the sides of extruded cores. Sub-samples for physical and 
chemical analysis should be stored frozen or freeze-dried.

15.6 Sedimentoloaical and Geochemical Information
For any study of marine sediments in relation to contamination, a 
basic amount of information is necessary about the deposit and 
its composition. This information requires the determination of:
- water content
- grain size characteristics
- organic and inorganic carbon content
- AÍ Cor Sc) and Fe (or Mn) content
- the contaminants of concern.
The redox potential should be evaluated at least qualitatively 
(i.e., whether the surficial sediments are oxic or anoxic and, if 
oxic, whether there exists a redoxcline within the core).

15.6.1 Grain size distribution
As contaminant levels are usually much higher in finer grained 
sediments, it is appropriate to determine the fine-grained size 
fraction and to apply the chemical analysis to that fraction. It 
is convenient to separate particles at the sand/silt size classi
fication boundary (63 pm). The grain size separation may be per
formed by dry-sieving or wet-sieving using uncontaminated deion
ized water. In cases where contamination of the coarse fraction 
is suspected, both fractions should be analysed.
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15,7 Chemical analysis

For the analysis of inorganic constituents, the sample should 
preferably be Jreeze-dried, Alternatively, the sediments may be 
dried at 105 C, except for subsequent analysis of volatile 
substances (e.g., dimethyl mercury), sub-sampling should be 
performed on a dry sample previously homogenized in a mortar.
For organic constituents, sub-sampling of wet sediments is recom
mended. The water content may be determined on a parallel sample. 
Alternatively, freeze-dried sediments may be used following care
ful checks on loss of volatile substances and of contamination 
(e.g., by vacuum pump oil).
For most types of analyses of organic and inorganic constituents, 
well-documented methods are available. However, for coordinated 
studies only satisfactorily intercompared methods should be used. 
Some guidance in relation to the expected reproducibility of 
those methods is given in reports of recent intercalibration 
exercises.
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16 SEDIMENT QUALITY CRITERIA: NORMALI2 ATION .TE£HEIQUËg_-?oR -BElMiS.

16.1 Introduction
This section of the report presents a tentative normalization 
technique for evaluating che concentrations of metallic con
taminants in sediments with respect to background or natural 
levels expected for similar non-contaminated deposits. Its 
purpose is to determine where anomalous concentrations occur 
relative to those normalIv expected in marine sediments under 
natural conditions.
A wide variety of substances entering the marine system are sub
jected to various biogeochemical processes and become associated 
with fine-grained particulate matter in such a way that the 
behaviour and fate of these substances are determined by partic
ulate dynamics . Thus, preferential accumulation of particle- 
associative contaminants occurs in zones of fine sediment deposi
tion and a comparison of sediments from various areas must, 
therefore, take into account; the granulometric distribution. Two 
approaches to normalization have been selected here. The first is 
purely physical and consists of characterizing the sediment by 
measuring its content of fir.e material. The second approach is of 
a chemical nature and is based on the fact that the small size
fraction is usually rich in clay minerals, iron and manganese
oxi-hydroxides and organic matter. Chemical parameters represen
tative of these components -ay thus be used to characterize the 
small size fraction.
It is strongly suggested chat several parameters be used in the 
evaluation of quality criteria of sediments. The types of infor
mation gained by utilizing these various parameters are often 
complementary and extremely useful, considering the complexity 
and diversity of situations encountered in the sedimentary
environment. Furthermore, the measurements of the parameters
selected here are relatively simple and inexpensive.
The interpretation of the data generally requires a comparison 
between the chemical composition of the sediments from a selected 
area and background or natural values found in uncontaminated 
sediments. In this context, the relationships between the concen
trations of contaminants and various sedimentary characteristics, 
such as gtain-size distribution and mineralogical composition, 
are very useful. A step-by-step description of the selected pro
cedure and a short justification of the methodology are given 
below.

16.2 Samp 1 ijiq_S ft a t e g V
Ideally, a sampling strategy should be based on a knowledge of 
the source of contaminants, the transport pathways of suspended 
matter and the rates of accumulation t,f sediments in the region 
of interest. However, existing data are often too limited to 
define the ideal sampling scheme.
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14 STUDIES OF CONTAMINANTS IN SEDIMENTS
The ACMP considered the "Guidelines for differentiating anthro
pogenic from natural trace metal concentrations in marine sedi
ments", prepared by the WGMS. The ACMP noted that these revised 
guidelines were based on a debatable definition of the normaliz
ation concept which, furthermore, does not apply to substances 
such as chlorinated hydrocarbons that do not have hath a natural 
and an anthropogenic source. The ACMP noted that the submitted 
guidelines document was limited to the case of trace metals in 
sediments. The ACMP decided to amend the document in order to 
respond better to the urgent request of the Oslo and Paris Com
missions for advice on normalization of the concentrations of a 
wide variety of contaminants in marine sediments.

14.1 normalization Techniques for Sediment Quality Assessment

14.1.1 intyofluotiQiy
Normalization in this discussion is defined as a procedure to 
compensate for the influence of natural processes on the measured 
variability of the concentration of contaminants in sediments. 
Most contaminants (metals, pesticides, hydrocarbons) show high 
affinity to particulate matter and are, consequently, enriched in 
the bottom sediments of estuaries and coastal areas. In practice, 
natural and anthropogenic substances entering the marine system 
are subjected to a variety of biogeochemical processes. As a re
sult, they become associated with fine-grained suspended solids 
and colloidal organic and inorganic particles. The ultimate fate 
of these substances is determined, to a large extent, by particu
late dynamics. They‘therefore tend to accumulate in areas of low 
hydrodynamic energy, where fine material is preferentially de
posited. in areas of higher energy, these substances are "di
luted" by coarser sediments of natural origin and low contaminant 
content.
It is obvious that the grain size is one of the most important 
factors controlling the distribution of natural and anthropogenic 
components in the sediments. It is, therefore, essential to nor
malize for the effects of grain size in order to provide a basis 
for meaningful comparisons of the occurrence of substances in 
sediments of various granulometry and texture within individual 
areas or among areas. Excess levels, above normalized background 
values, could then be used to establish sediment quality.
For any study of sediments, a basic amount of information on 
their physical and chemical characteristics is required before an 
assessment can be made on the presence or absence of anomalous 
contaminant concentrations. The concentration at which contami
nation can be detected depends on the sampling strategy and the 
number of physical and chemical variables that are determined in 
individual samples.
The various granulometric and geochemical approaches used for the 
normalization of trace elements data as well as the identifi
cation of contaminated sediments in estuarine and coastal sedi
ments has been extensively reviewed by Loring (1988). Two normal-



69

ization approaches widely used in oceanography and in atmospheric 
sciences have been selected here. The first is purely physical 
and consists of characterizing the sediment by measuring its con
tent of fine material. The second approach is chemical in nature 
and is based on the fact that the small size fraction is usually 
rich in clay minerals, iron and manganese oxi-hydroxides and 
organic matter. Furthermore, these components often exhibit a 
high affinity for organic and inorganic contaminants and are re
sponsible for their enrichment in the fine fraction. Chemical 
parameters (e.g., AÍ, Sc, Li) representative of these components 
may thus be used to characterize the small size fraction under 
natural conditions.
It is strongly suggested that several parameters be used in the 
evaluation of the quality of sediments. The types of information 
that can be gained by the utilization of these various parameters 
are often complementary and extremely useful considering the com
plexity and diversity of situations encountered in the sedimen
tary environment. Furthermore, measurements of the normalizing 
parameters selected here are rather simple and inexpensive.
This report presents general guidelines for sample preparation, 
analytical procedures, and interpretation of physical and chem
ical parameters used for the normalization of geochemical data. 
Its purpose is to demonstrate how to collect sufficient data to 
normalize for the grain-size effect and to allow detection, at 
various levels, of anomalous concentrations of contaminants 
within estuarine and coastal sediments.

14.1.2 Sampling Strategy.
Ideally, a sampling' strategy should be based on a knowledge of 
the source of contaminants, the transport pathways of suspended 
matter and the rates of accumulation of sediments in the region 
of interest. However, existing data are often too limited to de
fine the ideal sampling scheme, since contaminants concentrate 
mainly in the fine fraction, sampling priority should be given to 
areas containing fine material that usually correspond to zones 
of deposition.
The high variability in the physical, chemical and biological 
properties of sediments implies that an evaluation of sediment 
quality in a given area must be based on a sufficient number of 
samples. This number can be evaluated by an appropriate statis
tical analysis of the variance within and between samples. To 
test the representativity of a single sediment specimen at a 
given locality, several samples at one or two stations should be 
taken.
The methodology of sampling and analysis should follow the recom
mendations outlined in the "Guidelines for the Use of Sediments 
as a Monitoring Tool for Contaminants in the Marine Environment" 
(ICES, 1987). In most cases, the uppermost layer of sediments, 
collected with a tightly closing grab sampler (level 1 in the 
Guidelines), is sufficient to provide the information concerning 
the contamination of the sediments of a given area compared to 
sediments of uncontarainated locations or other reference ma
terial .
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Another significant advantage of using sediments as monitoring 
devices is that they have recorded the historical evolution of 
the composition of the suspended matter deposited in the area of 
interest. Under favourable conditions, the degree of contami
nation may be estimated by comparison of surface sediments with 
deeper samples, taken below the biological mixing zone. The con
centrations of trace elements in the deeper sediment may rep
resent the natural background level in the area in question and 
can be defined as baseline values. This approach requires sam
pling with a box-corer or a gravity corer (levels 2 and 3 in the 
Guidelines).

14,1.3 Analytical Procedures
Typical analytical procedures to be followed are outlined in 
Table 6. The number of steps that are selected will depend on the 
nature and extent of the investigation.

14.1.3.1 Grain size fractionation
It is recommended that at least the amount of material less than 
63 pm, corresponding to the sand/silt classification limit, be 
determined. The sieving of the sample at 63 pm is, however, often 
not sufficient, especially when sediments are predominantly fine 
grained. In such cases, it is better to normalize with lower size 
thresholds since the contaminants are mainly concentrated in the 
fraction less than 20 pm, and even more specifically in the clay 
fraction (< 2 pm). It is thus proposed that a determination be
made, on a sub-sample, of the weight fraction less than 20 pm and 
that less than 2 pm with the aid of a sedimentation pipette or by 
élutriation. Several laboratories are already reporting their re
sults relative to the content of fine fractions of various sizes 
and these results may be useful for comparison among areas.

1 4 . 1 . 3 . 2  A nglygi g o f, con ta min a n t s

It is essential to analyse the total content of contaminants in 
sediments if quality assessment is the goal of the study, and it 
is thus recommended that the unfractionated sample be analyzed in 
its entirety. The total content of elements can be determined 
either by non-destructive methods, such as X-ray fluorescence or 
neutron activation, or by a complete digestion of the sediments 
(involving the use of hydrofluoric acid (HF)) followed by methods 
such as atomic absorption spectrophotometry or emission spectro
scopy. In the same way, organic contaminants should be extracted 
with the appropriate organic solvent from the total sediment.
An individual size fraction of the total sediment may be used for 
subsequent analysis, if required, to determine the absolute con
centrations of contaminants in that fraction, providing that its 
contribution to the total is kept in perspective when interpret
ing the data. Such size fraction information might be useful in 
tracing the regional dispersal of metals associated with specific 
grain-size fractions, when the provenance of the material remains 
the same. However, sample fractionation is a tedious procedure

f)
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that introduces considerable risk of contamination and potential 
losses of contaminants due to leaching. The applicability of this 
approach is thus limited.

14.1.4 Mor mallaation .Procédures

14.1.4.1 Granulometric normalization
Since contaminants tend to concentrate in the fine fraction of 
sediments, correlations between total concentrations of contami
nants and the weight percent of the fine fraction, determined 
separately on a sub-sample of the sediment by sieving or gravity 
settling, constitute a simple but powerful method of normaliz
ation. Linear relationships between the concentration and the 
weight percentage of the fine fraction are often found and it is 
then possible to extrapolate the relationships to 100% of the 
fraction studied, or to characterize the size dependence by the 
slope of the regression line.

14.1.4.2 Geochemical normalization
Granulometric normalization alone is inadequate to explain all 
the natural trace variability in the sediments. In order to 
interpret better the compositional variability of sediments, it 
is also necessary to attempt to distinguish the sedimentary com
ponents with which the contaminants are associated throughout the 
grain-size spectrum. Since effective separation and analysis of 
individual components of sediments is extremely difficult, such 
associations must rest on indirect evidence of these relation
ships.
Since contaminants are mainly associated with the clay minerals, 
iron and manganese oxi-hydroxides and organic matter abundant in 
the fine fraction of the sediments, more information can be ob
tained by measuring the concentrations of elements representative 
of these components in the samples.
An inert element such as aluminium, a major constituent of clay 
minerals, may be selected as an indicator of that fraction. Nor
malized concentrations of trace elements with respect to alumi
nium are commonly used to characterize various sedimentary par
ticulate materials (see below). It may be considered as a conser
vative major element, that is not affected significantly by, for 
instance, early diagenetic processes and strong redox effects ob
served in sediments.
In the case of sediments derived from the glacial erosion of ig
neous rocks, it has been found that contaminant/Al ratios are not 
suitable for normalizing for granular variability (Loring, 1988). 
Lithium, however, appears to be an ideal element to normalize for 
the grain size effect in this case and has the additional advan
tage of being equally applicable to non-glacial sediments.

} o z
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In addition to the clay minerals, Mn and Fe compounds are often 
present in the fine fraction, where they exhibit adsorption pro
perties strongly favouring the incorporation of various contami
nants, Mn and Fe are easily analysed by flame atomic, absorption 
spectrometry and their measurement may provide insight into the 
behaviour of contaminants.
Organic matter also plays an important role as scavenger of con
taminants and controls, to a major degree, the redox character
istics of the sedimentary environment.
Finally, the carbonate content of sediments is easy to determine 
and provides additional information on the origin and the geo
chemical characteristics of the sediments. Carbonates usually 
contain insignificant amounts of trace metals and act mainly as a 
diluent. Under certain circumstances, however, carbonates can fix 
contaminants such as cadmium and copper. A summary of the normal
ization factors is given in Table 7,

14.1.4.3 to tçgBfcftW i op-flf J&fi-äafea
The simplest approach in the geochemical normalization of sub
stances in sediments is to express the ratio of the concentration 
of a given substance to that of the normalizing factor.
Normalization of the concentration of trace elements with respect 
to aluminium (or scandium) has been used widely and reference 
values on a global scale have been established for trace elements 
in various compartments: crustal rocks, soils, atmospheric par
ticles, river-borne material, marine clays and marine suspended 
matter (cf., e.g., Martin and Whitfield, 1983; Buat-Menard and 
Chesselet, 1979).
This normalization also allows the definition of an enrichment 
factor for a given element with respect to a given compartment. 
The most commonly used reference level of composition is the mean 
global normalized abundance of the element in crustal rock 
(Clarke value). The enrichment factor EF is given by:

EForust ' (X'A1 W (X'A1 > crust
where X/Al refers to the ratio of the concentration of element X 
to that of AÍ in the given compartment.
However, estimates of the degree of contamination and time trends 
of contamination at each sampling location can be improved upon 
by making a comparison with metal levels in sediments equivalent 
in origin and texture.
These values can be compared to the normalized values obtained 
for the sediments of a given area. Large departures from these 
mean values indicate either contamination of the sediment or 
local mineralization anomalies.
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When other variables (Fe, Mn, organic matter and carbonates) are 
used to characterize the sediment, regression analysis of the 
contaminant concentrations with these parameters often yields 
useful information on the source of contamination and on the 
mineralogical phase associated with the contaminant,
A linear relationship between the concentration of trace consti
tuents and that of the normalization factor has often been ob
served (Windom ái á i ., 1989). In this case and if the natural 
geochemical population of a given element in relation to the nor
malizing factor can be defined, samples with anomalous normalized 
concentrations are easily detected and may indicate anthropogenic 
inputs.
According to this method, the slope of the linear regression 
equation can be used to distinguish the degree of contamination 
of the sediments in a given area. This method can also be used to 
show the change of contaminant load in an area if the method is 
used on samples taken over intervals of some years (Cato, 1986).
A multi-element/component study, in which the major and trace 
metals, along with grain size and organic carbon contents, have 
been measured, allows the interrelationships between the vari
ables to be established in the form of a correlation matrix. From 
such a matrix, the most significant ratio between trace metal and 
relevant parameter(s) can be determined and used for identifi
cation of metal carriers, normalization and detection of anomal
ous trace metal values. Factor analyses can sort all the vari
ables into groups (factors) that are associations of highly cor
related variables, so that specific and/or non-specific textural, 
mineralogical, and chemical factors controlling the trace metal 
variability may be inferred from the data set.
Natural background levels can also be evaluated on a local scale 
by examining the vertical distribution of the components of 
interest in the sedimentary column. This approach requires, how
ever, that several favourable conditions are met: steady compo
sition of the natural uncontaminated sediments; knowledge of the 
physical and biological mixing processes within the sediments; 
absence of diagenetic processes affecting the vertical distribu
tion of the component of interest. In such cases, grain-size and 
geochemical normalization permits compensation for the local and 
temporal variability of the sedimentation processes.

1 4 . 1 . 5  SonsIM Sja n a

The use of the granulometric measurements and of component/ref
erence element ratios are useful approaches towards complete nor
malization of granular and mineralogical variations, and identi
fication of anomalous concentrations of contaminants in sedi
ments. Their use requires that a large amount of good analytical 
data be collected and specific geochemical conditions be met be
fore all the natural variability is accounted for, and the anom
alous contaminant levels can be detected. Anomalous metal levels, 
however, may not always be attributed to contamination, taut 
rather could easily be a reflection of differences in sediment 
provenance.

) CZ
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Geochemical studies that involve the determination of the major 
and trace metals, organic contaminants, grain size parameters, 
organic matter, carbonate, and mineralogical composition in the 
sediments are more suitable for determining the factors that con
trol the contaminant distribution than the measurement of absol
ute concentrations in specific size fractions or the use of po
tential contaminant/reference metal ratios alone. They are thus 
more suitable for distinguishing between uncontaminated and con
taminated sediments. This is because such studies can identify 
the factors that control the variability of the concentrations of 
contaminants in the sediments„
References

Buat-Menard, P. and Chesselet, R. 1979. Variable influence of at
mospheric flux on the trace metal chemistry of oceanic sus
pended matter. Earth Planet. Sc. Lett. 42: 399-411.

Cato, I., Mattsson, J. and Lindskog, a , 1986. Tungmetaler och 
petrogena kolväten i Brofjordens bottensediment 1984, samt 
förändringar efter 1972./Heavy metals and petrogenic hydro
carbons in the sediments of Brofjorden in 1984, and changes 
after 1972./University of Göteborg, Dep. of Marine Geology, 
Report No. 3, 95 pp. (English summary).

ICES, 1987. Report of the ICES Advisory Committee on Marine Pol
lution, 1986. ICES Coop. Res. Rep. No. 142, pp.72-75.

Loring, D.H. 1988. Normalization of trace metal data. Report of 
the ICES Working Group on Marine Sediments in Relation to 
Pollution. ICES, Doc. C.M,1988/E:25, Annex 3.

Martin, J.M. and Whitfield, M. 1983. River input of chemical el
ements to the ocean. Xu* Trace Metals in Sea-Water. G.S, 
Wong, E. Boyle, K.W. Bruland, J.D. Burton and E.D. Goldberg, 
Eds, Plenum Press, New York and London, pp 265-296.

Windom, H.L., Schropp, S.J., Calder, F.D., Ryan, J.D., Smith Jr., 
R.G., Burney, L.C., Lewis, F.G. and Rawlinson, C.H. 1989. 
Natural trace metal concentrations in estuariae and coastal 
marine sediments of the southeastern United States. Environ. 
Sei. Tech. 23; 314-320.

103



75

TABLE 6

A TYPICAL APPROACH FOR DETERMINATIONS OF PHYSICAL AND CHEMICAL 
PARAMETERS IN MARINE SEDIMENTS

OBTAIN SUB-SAMPLE 
from Grab or Core

Store 
Frozen or at 4 C

DRY

REMOVE
Materia >2 mm

HOMOGENIZE SAMPLE

f--------------------
SUB-SAMPLE

 ,--------------------

SUB-SAMPLE SUB-SAMPLE SUB-SAMPLE SUB-SAMPLE

total digestion total extraction Determination other analyses Grain size
of organic if required analysis

and inorganic 
Determination Determination carbon

of trace metals of organic 
and reference contaminants
elements

0 4
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IÄBLE-2

SUMMARY OF NORMALIZATION FACTORS

Normalization
factor

Size
(ura) Indicator Role

Textural
Determines physical sorting 
and depositional pattern of 
metals

Sand 2000-63 Coarse-grained metal-poor 
minerals/compounds

Usually diluent of trace 
metal concentrations

Mud <63 Silt and clay size metal- 
bearing minerals/compounds

Usually overall concentrator 
of trace metals

Clay <2 Metal-rich clay minerals Usually fine-grained accumu
lator of trace metals

Chemical
Si Amount and distribution of 

metal-poor quartz
Coarse-grained diluter of 
contaminants

AÍ AÍ silicates, but used to 
account for granular vari
ations of metal-rich fine 
silt + clay size Al-sili- 
cates

Chemical tracer of Al-sili- 
cates, particularly the clay 
minerals

Li, Sc Structurally combined in 
clay minerals and micas

Tracer of clay minerals, par
ticularly in sediments con
taining Al-silicates in all 
size fractions

Organic carbon Fine-grained organic matter Tracer of organic contami
nants. Sometimes accumulator 
of trace metals like Hg and 
Cd

Fe, Mn Metal-rich silt + clay size 
Fe-bearing clay minerals, 
Fe-rich heavy minerals and 
hydrous Fe and Mn oxides

Chemical tracer for Fe-rich 
clay fraction. High adsorp
tion capacity of organic and 
inorganic contaminants

Carbonates Biogenic marine sediments Diluter of contaminants. 
Sometimes accumulate trace 
metals like Cd and Cu

l o i


