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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 data on water management organization, communal
and industrial water pollytion, water quality, waste water treatment efforts and
investments in the Scheldt basin.

* The setup of an information database and presentatxon system for the Scheldt basin
(Scheldt—GIS) 4

* The data collection and analysis to make recommendations on the establishment of
. an mtcgrated 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 1’Eau Artois-Picardie (North-France)

- Direction Générale des Ressources Naturelles et de I’Environnement (Wallonia)
- Administration des Ressources Naturelles et de 1’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 km? 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-Termeuzen
- Westerschelde

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

- the zones El, 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

4




Haut-Escaut 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 Scheld¢ 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:

ot low gmundwater ancl surface water levcls

* polluuon of ground* and surface watcr

* msufﬁcxent waste watcr trcaUnent mﬁ*astrucmre&
" * the management of transboundary watercourses
* sedlment contammatlon '

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:

w the eros:on of tidal ﬂats and shores A S _ “

|l*thereducuonofthefreshwatersh‘eamtotheestuary o N , “

3 Water 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.



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 1’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 1’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.




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 m*® a year), and citizens and industries that use large consumption water

amounts (more than 500 m*® a year). The tax rate for the "small users” is based on the
measured water consumption. The fax 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:



* the pollunon prevenuon and reducuon

* the samtauon of contanunated sedzme.nts

¥ the management and development of mtemda] area,s and banks
» tha general water sysMs restoratwn and the: watcr dismhntmﬁ o 77

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. Untit 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 admmistranon 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 mandges the system and
delivers the proditcts,

3 | The Scheldt-GIS is used as a database The ISG partxclpants define the products

‘like reports, maps, tables-and

(pe-Yapplications. One administration manages the system and delivers the
products and apphcauons :

4 [ The Scheldt—GIS is. mtroduced 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 ihe 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
dephosphatation,

5.1.1 North-France

In the French part of the Scheldt basin (area El, 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



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
dephosphatation.

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 (4 500,000 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 (sitvation 1991),
This capacity could be sufficient for the treatment of 91.7% of the communai 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 dephosphatation. 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
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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 dephosphatation.

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 dephosphatation
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 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 dephosphatation 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 1’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 I’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-Terneuzen
that have to report discharge data to Rijkswaterstaat Division Zecland. 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 SAWES 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. Water 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 (!). The parameters which are
monitored in all Scheldt riparian states are: PO4-P, P-tot, SM, dissolved oxygen, BOD;,
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NH4-N, Kj-N, NO2-N, NO3-N and conductivity. No information is available about the
monitoring programme in the Brussels Region.

In the French part of the Scheldt basin (area E1, 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, NO2-N, NO3-N, Kj-N, PO4P 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, 1'Espierres at Leers-Nord and la Lys
at Warneton. 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, NO2N, NO3N, PO4P; 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 Doel). 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 Flemish-Dutch border), the Zenne and the Kanaal Gent-Temeuzen were
very low (< 5 mg/l) both in 1990 and 1991. The situation in the Demer was better in
1991: at four localities (from Lessines to just downstream of Aaist) the oxygen concen

13



tration changed from < 5 to > 5 mg/l. River Scheldt tributaries like the Scarpe, the
Spiere, the Zwalm, the Dorpsloop, the Rupel, the Barbjerbeek and the Grote Schijn have
an average oxygen concentration below 5 mg/l.

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/l.

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. '

e IG obves i 14 are:
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In 1994 ISG will give the highest priority to the following actlvmes

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

| quality.

Recommendatxons will be made on the inventory methods and the analysis of

. jthedata

A proposal is made on. the setup of a small mtercahbrauon programme and a

| joint water quality monitoring programme. Similarities and differences in the
.| sampling and analysis methods are summarized. Moniforing localities are
| ""seleced and the momtored parameters and freqency are discussed,

| The effécts of mvestments and measures in the Seheldt basin will be studied
| more in detail, A-comparison of instruments and. tax, systc:ms wil be made. The

envxronmental efﬁcxcency of investments, measures and instruments will be

studied.

......

mplementatlon of a Scheldt—GIS at-the water management admuustratmns in -
| the Scheldt riparian states. The advantages and disadvantages of the possibile
. future: objectives and activities (like the distribution of information). will be

- discussed.

The description of the water qualzty wﬂl be extended with maps of the parame-

“ters of the North’ Sea Actlons Programme (1990, 1991 and 1992).

A lnventory will be made thhe qua.hty, policy, manageme.nt and sahitation

| 1. efforts of contaminated sediments. A list i made of mvolved admuustmuons
and research msututes. ‘

=T

A spemal workgroup w11] make: a Descnptlon of the E‘cology of the theldt
basin (DES) :
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1. Introduction



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 3 There 1s a comprehenswe pohtical apparatus of env:ronmental affalrs and laws
. .- and:plans on water management in each of the tiver. Scheldt ripatian states.

- | "The: differences in'the ‘organization’ and’ funcuonmg of water management are

N .,;‘conslderab;e 'especmlly among the Belglan reglons (Walloma, Bmsseis an(i

¢ 1| Flanders).

2 E;-"I’he water: quahty of the nver Scheldt and the mam mbutanes is very bad
L _‘Although the concentrations of ‘several parameters déoreased in the. early
+| eighties the water quahty dnd not 1mprove since’ then o

3 ‘S.Spealnng on ecologlcal terms the river Scheldt g mjured heawly. Only same
|: upstream parts-of the.river and the westem part of the: cstuary contain- iugh
ecalogwal 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:

sspamee ‘ =

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

. The setup of an mformatton.database and prcséntation system for the Scheldt
basin. (Scheldt—GIS)

The data collection and analyszs in. order to make recommrndauons -on the
establishment of an mtegrated water management approach m the: Sche!dt basin.

To build on the present worlung relanonsths between the water management o
-administrations in the Scheldt basin, ‘ e

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 Hygiéne en Epidemiologie
(IHE; Institute of Hygiene and Epidemiology) in Brussels, participated. In 1993 the
servants of this division have been divided between the 'Viaamse Milieumaatschappij
(VMM; Flemish Environmental Agency) and the Ministére de la Région Wallonne/Direc-
tion Générale des Ressources naturelles et de I’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 I’Eau 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 Agence de 1’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 1'Eau Artois-Picardie participates in ISG.
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The Agenca de 1 Eau Artms-Plcardle has four departmens

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”.

* Ministere de la Région Wallonne (Wallonia)

The Executif Régional Wallon (Cabinet of the Wallonian Region) has two large admini-
strations: the Ministére de la Région Wallonne (Ministry of the Wallonian Region) and
the Ministdre Wallon de I'Equipment et du Transport (Ministry of Equipment and
Transport). The Ministére de la Région Wallonne is divided into six general directions.
The Direction Générale des Ressources Naturelles et de 1'Environnement (the Direction of
Natural Sources and the Environment; DGRNE) participates in ISG. The DGRNE has
five divisions:

« The estabhshment and collecuon of tax rates (mdustnal and couununal waste water

dlscharges) - o , L ‘
- Protecuon and control of phreatlc nappes and captures | o
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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 Industrlal Pollunon D1v1s10n are:

* Ministére de la Région de Bruxelles-capitale (Brussels)

The Administration des Ressources naturelles et de 1I’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.

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

* 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 activities at the moment are:

[ *

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 (DES), 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-director. of 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 en Planvorming (AXW; Integrated Water Management and Planning
Department) of this division participates in ISG.

* Rijkswaterstaat, Rijksinstituus 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.
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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 hydrographic 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 (O2 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" (4 120 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 Scaldis Revivat Scaldls

Schelde. Escaut, source limpide et critalline,

Kristalheldere bron. Bénie dans ton déitin.

Gezegend in uw bestemming, | Jnillisant d’une terre sainte.
 Opborrelend wit een heilige grond. Tu irrigues et.enrichis la nohle Belgique,

Bevloeit.eh verrijkt gij edele Belgié. Et embrassant nombre villes renommées.
' En kussendé. vele &n bergemde steden. Tu entres & grandes enjamibées,
Treedt-gijmet-grootse tred, .~ -+ |. Dans‘le domainie des nymphes. -
I het tijk der waterninifen. - ‘ | S

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 foliows:

- 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 Hydrographic 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 Vliaamse 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-Terneuzen;
- Westerschelde.

The figure 2.2 is 2 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) Ei, E2 and E3;

- The Brussels Region;

- Wallonia: the management area of the intercommunales IPALLE, 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 km?2. The
Scheldt basin lies in France (33%), Belgium (63%) and the Nethertands (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 km?, divided among France (65%),
Wallonia (25%) and Flanders (10%). This subbasin includes six administrative area;

In the subbasin 1,906,193 habitants live. The table A of appendix 2.3 gives the
tributaries/canals that debouche in the Upper-Scheldt. Although the tributaries le Rhieu de
I’Haie and la Rhosnes debouche 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 I’Espierre.

Big cities in this subbasin are Cambrai, Denain, Valenciennes, Arras and Douai (France),
Mons and-La Louvriére, 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 fish pounds.

La Haine

The source of the river Haine lies in the management area of the intercommunale IDEA (Wallonia), The
Nouvelle 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 Nouvelle Haine debouche in the Haut-Escaut via le Canal du
Mons.

The Haine subbasin includes cities lilke La Louvridre, Mons and St. Ghislain, Two hundred thousends
inhabitants live in the Haine subbasin. The Caqal Mons-Condé connects the Haine, via the Canal Péronnes
and the Canal du Centre, to respectively the Dender subbasin and the Senne subbasin, The tributaries of the
river Haine are, from source to mouth: /e Rieu de la Princesse, le Rieu des Estinnes, la Trouille and
I’Anneau.

| L'Espierre
i The source of the Spiere lies in North-France, Roubaix, Tourcoing and Lille form one industrial
i agglomeration; the waste water of this area is discharged to the Spiere. The Spiere is a small river (mean
flow rate of 12 m’/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 Canal de
Roubaix is named as Spierekanaal,
— = .

| ey o 2
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2.2.2 Lys/Leie
The surface of this subbasin contains 4,305 km?, divided among North-France (70%),
Wallonia (1%) and Flanders (29%).

This subbasin includes five administrative area:

In the subbasin 3,211,183 habitants live. The river head of the Lys is sitvated 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 Armentidres 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-Terneuzen. 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 debouche 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 km?, divided between Wallonia (49%) and Flanders
(51%). This subbasin includes three administrative basins:

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 debouche 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 km?, divided among Wallonia (49%), Brussels
(14%) and Flanders (37 %). ThlS subbasm mcludes three admlmstratwe areas.

apartofIBW L - IaSenne ;

the Brussels Reglon la Senne

AWP II basin 30 -1a 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 debouche in the Zenne. La Hain, la
Thines and 1a Samme debouche 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/Dijle
The surface of this subbasin contains 1,265 km?, divided between Wallonia (47%) and
Flanders (53%). This subbasin includes three administrative area:

~ |apyle
| Boven-Dijle. .
| Beneden-Dijle

2 part uf IBW
AWP 1T basm 31
AWP-II bagin’ 32

; ‘
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 debouche in the Dijle.
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2.2.6 Demer
The surface of this subbasin is 2,188 km?, divided between Wallonia (17%) and Flanders
(83%). The subbasin includes in five administrative basins:

a part of IBW ] La Gette ] , "
AWP-II basin 26 | Boven-Demer | | I
AWP-II basir 27 | Gete
- AWP-II basin 28 | velp:
AWP-IL 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 debouche in the Demer.

2.2.7 Nete
The surface of this basin is 1,560 km?, totally situated in Flanders. The subbasin includes
two administrative area:

Kleine 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 debouche in
the Grote Nete and the Kleine Nete.

AWP-II basin 25

| Groie Nete
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2.2.8 Boven-Zeeschelde
The surface of this subbasin is 1,007 km?, totally situated in Flanders (between Gent and
Rupelmonde). This subbasin includes seven administrative basins:

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

2.2.9 Beneden-Zeeschelde
This subbasin includes six administrative basins:

_AWP-II basin 45

In this subbasin 878,300 habitants live. The table I of appendix 2.3 gives the
tributaries/canals that debouche 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 debouche in the Kanaal Gent-
Terneuzen.

2.2,11 Westerschelde subbasin
The surface of this subbasin is 2,871 km?, The subbasin includes five administrative area,

all in the Netherlands:

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;

- Bathse Spuikanaal;

- Kanaal door Zuid-Beveland.
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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 & 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 1a 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 Departemental Institute of Hygidéne (Provinciaal Instituut voor Hygiéne; PIH).
- The Marine Navigation Service of Antwerp (Amwerpse 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 A 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 m¥/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 (1). It should
be emphasized that fresh water is essential for the "survival" of the Scheldt-estuary with
her fresh 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 dry, summer periods;
- low groundwater levels;

- pollution of ground- and surfacewater;

- insufficient waste water treatment infrastructure;

- management of transboundary watercourses (Haine, Spierre).
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Flow rates in the Scheldt basin
Period 1961-1990
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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-
Terneuzen, Dender en Dijle).

The main problems in the Netherlands are:

- transboundary water pollution (Schelde, Kanaal Gent-Terneuzen)
- 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 a 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.

Accordmg to this act the govemment has the following competenmes

envxromnental peruuttmg

The prohxbmon of waste water dlscharges (mcludmg polutmg SUbStances) by means. of

‘fThe adjudgement af water qualxty Objectlves tn surface waters. ..

. ‘watcr

The setup of a tax system for extracuons and pollumm of ground'— and Surfaee o

The: regulatnon of the. selhng and dxstnbunon 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:

1

~ Loi-d’Orientation foncitre (1967);

- Décret sur les rejets' et déversements (1973);

~ Loi relative A la récupération et & I’élimination des déchets (1975);
- Loi sur la protection de 1a nature (1976);

- Loi sur les installations classées (1976);

- Loi rélative a la décentralisation (1982);

- Loi sur la péche (1984);

- Circulaires sur les contrats de riviere (1981; 1985).
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The governmental organization includes six levels: the National Government (I’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 Ministére de I’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 smal! 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 I’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 I'Eau et de la Prévention des Pollutions) is responsible for the
water quality management. This direction includes the Water Service (Service de 1’Eau)
and the Industrial Service (Service de 1’Environnement Industriel). The Water Service
manages the water quality knowledge. It advises the Interministrial Water Mission and
coordinates the activities of the Basin Water Agencies (which will be discussed further
on). The Industriai 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 ’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 I'Escaut”.

The Departemental 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 departemental 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 I’Eau). The departemental 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 I'’Aménagement des Eaux;
SRAE);

- Regional delegation on architecture and the environment (Délégation Régionale &
I’ Architecture et 4 1’Environnement; DRAE);

- Regional equipment direction (Direction Régionale de I’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 I'Industrie et de Ia
Recherge; DRIR).

Based on the Water Act of 1964 France is divided into six hydrographic basins. In each
basin there is a Basin Committee (Comité de Bassin) and a Basin Water Agency (Agence
de ’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 controlls 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 Sixitme 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 1’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 a.nd Env1ronmental Permlttmg Act,

.Water Act

o ‘::I-Envimnmen,' il Permnit

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 & déclaration” (menti-
oning duty), ]

Criteria for permit issuing and control,

Discharge permit presctiptions 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 departemental
prefect. Preparation by the "Direction Départe-
mentale de UAgriculture (DDA)" of the Ministry of
Agriculture and the "Direcrion Départementale de
VEquipment et du Logement (DDE)" of the Ministry
of Transport.

Environmental permitting by the departemental
prefect, Preparation by the "Inspection des
Installadions Classées (IIC)", part of the regional
"Direction de la Recherge, de l'Industrie et de
UEnvironnement (DRIRE)” of the Ministry of
Industry, L

Environmental permit contrel by DDA and DDE.

Environmental permit control by IIC: [
300 inspectors. System of selfcontrol: industries |
monitor their own waste water, Incidentally the
inspectars monitor the industrial waste water to
check the provided figures.

Publicity of permits, permit prescriptions and

analysis figures,

Publicity of permits, permit prescriptions and

m!’

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 1'Equipment (DDE): non-navigable, national waters and

regional waters in urban areas,

- Direction Départementale de 1’ Agriculture et de la Forét (DDAF): regional

watercourses in rural areas.
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3.1.3 Environmental tax system

In the basm Arto:s-Plca:dle there are taxes on:

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 irremplacable”. 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. There 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.

Table3 2 Geographlcal area and coefﬁcmnts for the dlfferent tax categones

Tax categorie | No: extractl- o Basis eoei‘fic— :
| ons/consinnp ;:Z,uent
g - ».‘tionlpnllution;, A
Groundwater C (1.0) B (1.5) A (2.5) “
extraction small extractions area with vulnera- | area with the
ble groundwater "champs captant
supplies irremplacable”
Netto consumption | I(0.0) H(1.0) G (1.7
of surface water no or very little low degree of netto high degree of
nette consumption | censumption netto consumption
Water pollution E (1.0) D (1.3)
low degree of high degree of
poliution pollution ]l

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 m®,

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 organohalogenes (AOX), heavy
metals and oxydized nitrogen-combinations (NO; nitrites and nitrates) are included.

MO is defined as (COD + 2BODy)/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,

able 3.3 Basis rates of taxes in the French part of the Scheldt basin

Extractions (FF/m’) “
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 (FEfkg) 252 267 283 300 318 ll
NR (FF/kg) 143 151 160 170 180
II NO (FF/kg) - . . . . ﬂ
Il MI (FF/kg equitox) 4.688 4,969 5.267 5.583 5.918
" P (FF/kg) 675 716 758 804 852 “
| aox @rng ) i A ] . |
METOX (FF/kg) : i : ) ] ||
MEQOTOX - - .
?{1;[11:;)1(5 salts (FF; MHO/cm 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 varions 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,

Estimated receipts 1992-1996

Total: 459 millions ECU

Various sources (3.0%)

Water extraction taxes (19.0%%3 ? Cone

AT

Pepayment loans/advances (7.0%)

Water poliution taxes (71.0%)

Figure 3.1 The estimated receipts of the Agence de I'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.
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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.

Mitlions FF/year

Investments evolution Artois-Picardie
Waste water treatment infrastructure

1977-1981 1-1903
Time period

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 I’Eau Artois-Picardie is 40%.
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3.2 Brussels

3.2.1 Organization

The Administration des Ressources naturelles et de I’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:

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 Zénne
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-Heembegk 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 tertiar 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 tr&tment 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 the 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 Watlonian 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
representants 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 decrces and decxslons

Natmnal*laws andlro‘ 'at_-»decnsmns, e

(03[0821976), . L S |
- Royal Decision ooncemmg a xcvmon of the. gencra.l reglcme;nmuon af the Rayal ,
. Decigion. of 03/08/1976; in this decision 57 séctorial’ standards are laid: &own
- (12/0711985);
- Royal Decision. concerning the destination of general water ‘quality objac_tzves‘ fox_* o
- fishing-water' (17{02!1984‘ f'rewsed on 09/ 12/1987);s0 : 10 I.‘1984),.“f'.‘;§-;

Regional Decrew and decnsmns. | S 5 .
* Decrea concammg the protecuon of surface waters agamst " Ilutm’ Q?Il()fl%i), i

Decree cuucemmg taxes on comtﬁunal zind mdusmal dlscharges (30!04/ 1990), L
- Decres.conceming the iexploitation and:protection of surfaca watcrs 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 (’Etat de
IEnvironnement Wallon). In the 1995 report the water quality, the water quality
management organization and the industrial sector will be described.

47



3.3.2 Environmental permitting

The "Decree concerning the protection of surface waters against pollution” gives the
reglementation on environmental permitting. This reglementation 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 admxssable concentratlons (mdmdual. arameiers
* m"mmfmg-Prmﬂthm (parameters and frequenc

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 the 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 Wallonian 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 m?).

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

3.4.1 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/wateringues 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),

operatxonal 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
ma,nagement in Flanders is based on the followmg decrees and royal declslons
am

(06102{1991}'

3.4.2 Environmental permitting

The environmental permitting policy is mainly based on' the Law on the protectlon 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 building-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 m’ a year) and persons/industries that use large amounts
of water (more than 500 m’® a year),

The water consumption of the two million persons/industries that use small amounts is
measured; for every 40 m’ 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 m* (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;
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Figure 3.4 Investments per hydrographic subbasin in the Flemish Region (period: 1991-
1999). Total: 1096 millions ECU.
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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:

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 (Evaluatiec Nota Water 1993). In this document the first results of 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 be 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:

;. the nauonal watercourses by Rijkswa
watercoursas by tha waterschaplm' :

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 js 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 (EZ);

- 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 wate is efined as:

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 pomts 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.

A ———

2. A discharge permit includes prescriptions for the composition of the waste water
stream, The permit standards are partly based on the EU-guideline 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 Env1ronmental Hyglene
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., i

m

4. A tax can be introduced on the discharge of certain substances. The receipts have

to be spent on the water poltution 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.

e
r—————

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
Milieuhygi€ne; 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;
e
- dentist practices; -
- glasshorticultural companies;
- diffuse spreaded buildings;
.~ bottom sanitation projects;
~ direct discharges from watersports centres;

~ "gritstralen” 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 of 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:

— s

1 || The present waste water dlscharge tax sysem only includes a small part of the
-polluting substances. _ .

SRR

{| The tausers of water pollution.can not be forced to pay for hlstoncal and
-;' .fibordercrossmg polluuon.

e

3 ,‘}Measures on the estabhshment of the mtegrated water management approach ¢an’
jL not: ‘be financed from.the taxes on. surface e water pollut10n

"4 || The pollution deriving from diffitse soufces (nav:gatxon, agnculture, non-
o 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 poliution
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 ﬁeatment 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 fa;s;h;};;auaemene of difmse:murces in the WVO' |
|

GOncermng dlffuse pollution (agncultural sources) :‘posslhihﬁea forjfthc -
plication of mineral book-keeping to. water: management will

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 gullders)

050601 Prevention and 0.14 0.09 0.05 0.0 0.28
combatment of calamities

051500 Prevention and reduction 3.49 6.65 6.42 1.51 18.07
of pollution (WVO)

052101 Banks and intertidal 31.76 5.60 4,95 3.07 19.7
areas/recoverage of water
systems

052201 Sanitation of polluted 0.78 1.01 1.97 2.48 6.24
water bottoms

Motal» 8.17 416 [ 1339 | 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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figures of the Waterschap De Drie Ambachten (1990-1995).

De Drio Ambacteen
Hulst
Kloostorzande
Breskens
Oosthurg
Groede 0.072) investments - - - 0,006 - -
Retranchoment 0182 investments - . - 0.121 1376 1.376
Nicuwvliet-Bad 0022 amovation 1993 - . - x - -
‘ 1 3.7 12454 |04 |02 | 0331 | 0157 |21
1 05
igures exploitation costs exclusive pumping-stations and pressu plpeﬂ;ﬁq

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 i isa mature M:mstry of Environmental Affaus 1t is.no longer a
kind of Parhamentary Undersecietariat. On the other hand this ministry is partly
dependant on' the civil servants of the other mmnstnes, 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
mtegrated 1s a good one,

" The basin approach with the Basin Committees on one hand (water pohcy) 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
plang and programmes has been chaiged. The Basin Committees' will get more influ-
ence: Together with the Regional :Parliament and the’ Departemental Parliament the
Basin Committees will have to write a ”dxrecuvc water management schedule (Schéma
directeur.d* Aménagement). This plan will give the guidelines.of water management

in a river basin, the water quality objectives and the activities to meet these objectives.

m a-river. basm.

The ﬁnanclal -autonomous status of the Basin Water. Agencies, The recexpts of the
taxes are - mamly invested in waste water treatment measures and do not disappear in
"invisible" mvestments of other (governmental) administrations.

‘ Compared w1th the Fifth. Action Programme, the budget of the Basm Water Agency
;‘Artom*chard;e is doubled. Plusminus 230 millions ECU will.be mvested in the
Scheldt: basm between 1992 and 1996

The pohcy of the river basm contracts (Ia polmque de contrat de nv:ére) could be a
good basis for an 1r_1tegrated 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 I'Industrie et de 1I'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’Agriculturc (DDA), part of the Ministry of
Agriculture, is responsible for the issuing of envxronmental permits-as well as for the
stimulation of agricultural production.

The tax rates for industrial water pollution are based dn 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 mvestments programmc for the penod
19922000, In 2000 two waste water treatment plants will be:operational with & 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 systeni on the surface water pollution. Industries will have to -
pay for discharged amounts of BOD, COD; Suspended matter, mkrogen phos:phorus, |
‘heavy. metals-and:chlorine-solvents, o . ‘ :

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 aspects: ]

The strenghtening 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.

i polluuon prevenuon and waste water treatment; The licensees have to-meet the
prescnptwn objectlvcs, but they are free to chooses the tethnical eqmpment.

The 1nd1v1dua1 1ndustr1a1 dlscharge pcrrmts do not mclude techmcal prescnptmns for B

The control of mdustnal dlscharge pemuts is camed out by three dmsxons of the
Direction of Natural Sources and the Environment. There is no- systemahc :
organization of the control activities of these divisions, :

3.6.4 Flanders

Strong aspects.

The. mvcstments fﬁ ‘water management are enlarged For exarnple 22 313 mxlhons of
Belgian francs will be invested in new purification works. (punﬁcatmn plants
collectors, and sewage systems) between 1991 and 1995

"I*he Flemlsh Env1ronmenta1 Permlts Regulatmn (VLAREM) one mtegrated
-‘envmnmental permit. concermng air;; water and land pollutmn.

;'I'I'he pubhcnty of envaronmental permlts smce 1991

-_’I‘her prmclple of the' bamn commlttees these (10) oomnuttees, m whmh all gmups uf
intérest parnclpate, give advxsement on the data collection and. ma,nagement and on
water managenient affairs. Within a few’ years the committees will act as: formal

“advise groups.

Wéak aspécts.

The tax rates on water pollution are too low (14 ECU per pollutxon—equwalent'
family with two children. pays 46-69 ECU a year),

There is too little information available about the relations between dxscharges and
water quallty

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.

The 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 in which Rijkswaterstaat,
provmces waterschappen and municipalities participate. For the Westerschelde there

Plan (Beleidsplan Westerschelde). Thls plan gives objectives and an action
-programme. |

is the Westerschelde Deliberation. Group. This-group.made the Western-Scheldt Policy - !

‘The standards and- ohjectlves of the Third National Document on Water Pohcles are
stronger than the. EU-dlrecnves : : ‘

There is a c:onunuous dxalogue between involved water matxagers. ‘I'he waterschappen

provinces work together in the Interprovincial Delxberanon Gmup (Interprovinciaal
-Qverleg), The municipalities:have: organized themselves in. the Union.of Dutchy -
;-.mumclpahtws (Veremgmg van Nederlandse Gemeenten) The: mumcipaliues around
' the. Westerschelde: are: coordinating. the water management activities in the
'\W@stﬂrschelde» Mumclpahty (Group: iny the mummpaluy Temeumn is not .
;paruclpatmg i ttus group, .

1
-are working together in the Union of. Waterschappen; (Unie.van. Waterschappen)i The

Much knowledge 18 .available about the struature and funcnomng ot‘ water systems.

The regulations-on the environimetal permxts are mtegrated in‘one taw: the Law on
Environmental Affaits (Wet Mlheubeheer) _

Thie Netherlands has a strong; water management organization, In the. permd 1993+
1996 19.7. millions ECU will be invested in the Westerschelde by Rijkswaterstaat.
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Weak aspects.

There. arg several laws on.environmental affairs. Three ministries are mvolved 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, ,quantltatlve 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 iess.

Procedures Ilke the Environmental- Impact Rapportage take 00 much time.

; The presant manpower is strong but asks much ume fora. good cmrdmauon

'Sustamable development isa dxfﬁcult pnncxple to give cnncrete form 0.

Issumg and contrtol of WVO permlts are divided among dtfferent adnumstratlons
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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.

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 exampies 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 mam Scheldt—GIS ob]ecnves are:

Bt : 'The swrage, management and updatmg of water quahty managemﬁnt mfomlauon |
pina Scheldt basin. database | ‘

21 The mfonnauon dlstnbuuon among the ISG paruc1pants.

5 " The setup of GIS apphcatxons that can be used by the ISG pamclpants. - ;‘Ef J
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4.3 Framework of Scheldt-GIS
The components of the Scheldt-GIS are:

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 (I) 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

{ Flanders
The Netherlands
:.Brussels

m

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:

‘, . ""I‘hé"ScheldbGIS is. used as 2 databank The I1SG parhc:pants , fﬁue the ‘
. i‘-pmducts like reports, maps and tables. One administration. manages the system.
-and delivers the products. B ,

3 [ The: Schc;ldt-»GIS is used.as a databarik. The ISG particips "‘9

L ‘jthe Jomt products and apphcatlons One admlmstrauon takes ca.re of. the |
| updating of the databases and-the deliverance of joint-prodiicts-and applicatmns |

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:

I m
* communal emlssmn sources

- mdustnal em:ss:on sources
i polder water |
. atmosphenc depqsmon

* 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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Design-capacity (h.e.)

‘Communal waste water treatment:
' Scheldt basin (1891)

14"’ |

{Millions)

-2 '/ / T/ l/ |/
North-France Wallonia Bruxelles  Flanders The Netherlands Total
Country

Available (1991) [} Planned (1992-2000) 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
dephosphatation.
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# treatment plants

5.2.1 North-France

In the French part of the Scheldt basin (les secteurs E1, 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 E1 + E2 (Haut-Escaut + Scarpe) 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 1950 only 46% of the communal
poliution was eliminated.

Communal waste water treatment
North-France (1991)

T A e DIPTP 3.5

120
B e IR . e
go 2 e e JRENNNYG \ SN I
ol NI, NN | NN e
20— ......................... x‘\ N , PPTTPT— . :\\ _0.5
0 NN ) ;\
E1+E2 (Escaut -+ Scarpe} E3(Lys) Total
Secteur
# plants l Avaitable (1991) Required l

Figure 5.3 Communal waste water treatment balance of the French part of the Scheldt
basin (situation 1991).
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Based on the presentation method of the Agence de I’Eau Artois-Picardie, there are five
size categoes:

The figure 5.4 shows the treatment plant size distribution (sitvation 1991). The majority
of the treatment plants are small (categories I, II and III), especially located in zone E1
(Upper-Scheldt).

100

90

(Mitllons)
Design-capacity (h.e.)

0-5000 5000-10000 10000-50000 §0000-100000 »>100000
Sacteur

# plants Il Avellable (1891)

e

Figure 5.4 Waste water treatment plant size distribution in the French part of the Scheldt
basin (situation 1991).
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Design-capacity (h.e.)

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 I'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

edebamMMquw.

Communal waste water treatment
North-France 1967-1996

4.57

4.3+

3

= 20

{MBlinne)
-
1

19671971 19721976  1977-1961 1982-1904  1967-1991 1692-1996 Required

BN Available [JjjJj 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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Treatment %

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 the period
1985-1992. MO is defined as (COD + 2BOD;)/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 23-95%, 15-94% and 63-98%.
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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 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. 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 IPALLE (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 IPALLE 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 dephosphatation.

3

N
N
N

|
IBW " IDEA IPALLE Totsl
Intercommunale

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

Figure 5.7 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
i 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.

100

Number of plants

intercommunale

Available (1991) [l Planned (1992-1996)

Figure 5.8 Waste water treatment plant size distribytion in the Wallonian part of the
Scheldt basin (situation 1991),
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{Miifiors)

Communal waste water treatment
Wallonia 1967-1996
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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

waler,
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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 appendix 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 subbesin.

\

e
BoScheida Lol  Dender Zerna = Dile  Demer Nate Bo-ZeeS Bo-ZeeS KGT
Hydrographic subbasin

IEE Avaiisbie (1901) [l Planned (1991-1964) KRN Still required

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)

ATy

Zenne  Dijle Nete Bo-ZeeS5 Be-ZeeS KGT
Hydrographic subbasin

Dender

DN Sewagoe % (1991) ] Treatment % (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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# habitant-equivalents

Communal waste water treatment
Flanders (1991)
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Figure 5.12 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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Number of plants

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)
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Figure 5.13 Waste water treatment plant size distribution in the Flemish part of the
Scheldt basin.

85



Design-capecity (h.e.)

Communal waste water treatment
Flanders (1967-1994)
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Figuyre 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 dephosphatation. 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-IT18. . , 1 Dender .

AWPN22 . - .| Boven-Scheide

AWRII24 | Kleine Nete

AWP»IIES ' - Grotc. Netc ,

AWPI26 | Boven-Demer "
| AWP~1127 o : o Beneden»Demer_‘ | : _______I—J

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
lants.

II)f 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 NO3-, NO2-, 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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'Waste water treatment efficiencies
i Flanders (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,

Waste water treatment efficiencias:
Flanders {1989-1991)
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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 basin.

Communal waste water treatment
The Netherlands (1991)

Design-capacity (h.e.}
{Thousands)

1
wWe20 weaa wS24 Total
ws2t we23 wa2b

Waterschap

[ Available (1991) {7 Still required

Figure 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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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
dephosphatation 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 5.1 Efﬂuent standards Dutch waste water purification plants.

- Maxitin effiuent g
; cnncentration g/l mauagement area (%) *)

BOD,? ” —
COoD 100 —
P-tot (in P; 1) ) -
I P-tot (in P; 2) ) -
N-tot (in N; 3) 10 s

N-tot (in N; 4) 5 s “

NH4-N (in N) o - "

m : S

The design-capacities are Dased on a average charge of 04 g BOD per L.e. per day,

1) Purification plants with a design-capacity = 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 2 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:

'~ 2 emission reduction (householdings, industries and agriculture) to the
sutface waters with 75 and 70% of respectively phosphor and mtrogen (final objec-
tive); o

- a-teduction percentage between 1985 and 1995 of SO% for both phasphor and

~ nitrogen. (interim objective). TR

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 gjective (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 1993 and 1998 objectives are already met).

The Waterschap Walcheren will start with dephosphatation at 1995. 1t also prepares
denitriphication plans. The Hoogheemraadschap West-Brabant will start with
dephosphatation in 1995. It has not been a decision yet on denitrification activities. The
Waterschap De Drie Ambachten will start with dephosphatation in 1995.
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Table 5.2 Mean treatment efficiencies

(N-tot, P-tot) in the _ 1992.

Waarde 13.5 35 61.9 21 3.6 80 49.8 k1]
Willem 26.7 167 | 55.4 69 7.1 255 | 48 40
Annapolder

I' Walcheren 42.4 324 | 264 65 3 200 | 62 21.5 ||
Groede 21.8 45 68.7 74 | 4.1 105 | 57.7 28
Oostburg 22.8 52 44.3 41 i1 55 55.3 30.9
Breskens 29 93 42 44 33 65 60.3 19.6 "
Retranchement 28.9 189 | 35.7 544 | 44 120 | 48.7 39.2
Nieuwvliet Bad 60.4 ?’02. 47 373 | 4.6 130 | 48.7 39.2 v
De Drie 23.1 131 ]| 34 547 | 4.9 145 | 43.7 45.4

| Ambachten
Kloost»erzan;le 10.6 <30
Hulst 255 155

150

1. “ jective
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 E1, E2 and E3, The figures represent the situation in 1990, MO is defined as (COD
+ 2BOD?)/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 E1, E2 and E3 (1990). It should be emphasized
that several industries are connected to a waste water treatment plant: therefore the
discharged amounts to surface waters could propably be less.

Table 3.3 Industrial discharge amounts (MA and MO) in the zones El, E2 and E3 (1990)

Dglites
10,070 |
| & a0 | 11,590 1 27 | 1,5m 13 I
E3 89 | 86,749 80 58 | 9,812 80 |

108,349 12,245

The figure 5.20 shows the discharged amounts MO in the area E1, E2 and E3. The figure
5.21 shows the discharged amounts MA in the area El, E2 and E3.

In total 607 industries, that discharge MO and/or MA, lie in the administrative area El,
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 1a Defle). In this area cities
like Tourcoing, Roubaix and Lille are situated.
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Figure 5.20 Industrial discharges of MO in the French part of the Scheldt basin (situation
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
I'Environnment (DGRNE; Ministere de la Région Wallone) provided detailed information
on the emission reduction policy. This direction gave an overview of the future actions
for emission reduction in the industrial area of Tertre and Ghlin-Badour. These area are
sitivated 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 industriat discharges in the Brussels Region.

5.3.4 Flanders
In 1991 the VMM started with the emission monitoring programme. 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:
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i m
Hustorical, present and l'uture situation of the indsutrial zones ol’ Tertre and Ghlm-Badmxr ‘

The urban. wisste water h'eatmem plant.of. Wasmugl (demgn-capacuy* 400, 000 Mbimtwunvﬂenm) is ‘
operational since' 1969, In princ:ple, this plant’ treats the oxygen demanding subsisinoes (BOD and.COD) in
the waste water from the householdings around and in Wasmugl. Due to the- changing economic conditions

in the seventies (crisis in 1974/1975) only 160 000 inhabitants-equivalents were connected (o the treatment
plant. 'I'hls means that only 40% of the design-capacity is exploited.

An xmportant problem is that several mdustnes are also connected to the treatment plant. As a result not

only amourits of COD and BOD but also conslderable amotnts of nitrogen are part of thie influent stream of
the plant, The: explo:tatmn cOsts are excessive due to the under-usage of the dea;gn—capacity and the low
investrents of the industries.

T the period 1976’1979 all’ industries in the zones of Terire angd Ghlm-Badour obtamed dmcharge perm:ts

for the connectiot to the public sewage systems. These permits have an. unrestrlcted validity. and are still in
force now,

To illustrate the present problems. of the treatment plant in Wasmugi; 7000 kg a day. of total nitrogen sre
treated at the plant (Tertre + AKZO in Ghlin-Badour + urban waste water), Only 2300 kg (33%) can be
eliminated at:the plant! I
The Ministére de la Région Wallonne has decided that the original destination of the treatment plant of
Wasmigh should be protected. The plant has been developped in-the first place to treat communal waste
water: sireams (BOD + COD), not to eliminate nitrogen. The new policy is to "force” the industries to make
a chms& betwean dlscharges to a aewage system or surfaces du'ectly toa aurfane water, The permits will be

-----

If an industne wants to stay connected to the traetment plant in- Wasmuel it wﬂi have to mtmduce & system
of self “bréatment in ‘order to reduce the total amount of nitrogen inits waste water stteamn (the ratio BOD/N'
will have 1 be: bigherthan 15).

AKZO: (Ghilin), Cromipton, Carcoke and New Carbachim (Tertre) have demded to stay oonnected 1o
Wasmugl, Kemira, Sedema and Reilly Chemicals have decided to discharge duectly to a surface water,

In the sixties an amount of 40,000 kg N/day. (industrial discharges) was allowed. The 1995 objective is an
-amount of 1800 kg Niday; the: 2000 ob_pecthe is an amount of 100¢ kg ‘N/day.

Na direct’ financial support will be given to industries unless new technnlogws will be introduced (subsidy
with. a maximum of 25% of the cogts).- ‘ .

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

1. Only industries are included that are monitored by-the VMM.

2. Not all monitored industries have. measuring-flumes, Therefore flow rates can
not be measured at these industries and therefore the dxscharged amounts can not
be calculated. The totalized values for the AWP-1I 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, Tt has to be emphasized that the industries with the highest concentrations not &
priori are the biggest polluters. The degree of pollution depends on both the flow
rates and the parameter concentrations.

A — ————
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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)

BOD (kg/day)
{Thousands)
)
l
AN

|
Boven-Sehalde
Larg

Hydrographic subbasin

[F- Treatment plants industries
| -

Figure 5.22 Communal and industrial discharged amounts BOD per hydrographic
subbasin in Flanders (1991).
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Figure 5.23 Communal and industrial discharged amounts COD per hydrographic
subbasin in Flanders (1991).
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Figure 5.24 Communal and industriai wiscnarged amounts N-total 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 dephosphatation 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-Terneuzen
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
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 (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.

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-Terneuzen: Zuid Chemie BV and
Glasfabrick 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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Indirect indutrial discharges:
* Industries (untreated)
* Industries (treated)

Direct communal discharges: Indirect communal discharges:
* RWZI Dinteloord * RWZI Baarle-Nassau

* RWZI Qoltgensplaat * RWZI Chaam

* RWZI Oude Tonge * RWZI Etten-Leur

* RWZI Tholen * RWZI Halsteren

* RWZI Lepelstraat

* RWZI Nieuw-Vosmeer

* RWZI Rucphen

* RWZI St. Willebrord
* RWZI Zegge

Direct industrial discharges:

The appendix 5.11 gives an overview of the industries around the Westerschelde and the
Kanaal Gent-Terneuzen.

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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Figure 5,26 Communal and industrial emission sources in the Westerschelde subbasin

(COD and Kj-N; 1991).
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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:  Al, A2 and A3. Only the
objectives for some parameters in the Al 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:

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 are the Flemish localities
and 4001 tilt 4019 the Dutch localities.

6.3.1 North-France

In the French part of the Scheldt basin (zones E1, 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 (I'Escebrieux at Flers-
En-Escebrieux) were excluded in 1991; the localities 019000, 019100 (L'Escaut Canalisée
at Mortagne-Du-Nord and Warcoing) and 051100 (I’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 (uS/cm) ,
*'suspended matter (ing/l)
*BOD (mg/l)
*COD (mg/1)
* 0, (mg/l)
* oxygen saturation percentage (%)
% NH4-N (mg/l) :
* NO2-N (mg/l)
* NO3:N (mg/l)
* Kjeldah! nitrogen (mg/l)
W ortho—P (mgly -

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
aiso 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 industriglles), part of the
Environmental Department (la Direction des Ressources naturelles et de 1'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 (I’Espierres at Leers-North) and
670 (the Lys at Warneton). 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 monitoring 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 f the physwal—chemlcal momtonng programmeare

- the regularly measurement of the values nf the- parameters whmlh are pa.rt of
the: surface water: qualﬂ:y standards; .

~ to give an overview of the water quahty in Flanders by means of ind:ces and
water quality classcs,

- to- make a: companson between. tha measured values and the watex quaht.y stan—
dards;

- the calculation and publication of the annual (communal and mdustnal)
d:scharges in each AWP-II basin, , L

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 of waste water treatment plants/collector nétworks: and the mouth.of important -
tributaries;

- at the borders of the hydrographic subbasins and the AWP 111 bilsmS'

- the legal determined functions of the. Watercourses; -

- at the borders  with France, Wallonia, Bmssela and-the Netherlimds,

- in the near vicinity of limnimeters. (in arder to. calculate annual dlscharges)
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At all 950 localities a set of basic (general) parameters is monitored:

.

For a selected number of localities the parameters biochemical oxygen demand (BOD in
mg/l), Kjeldahl-nitrogen (Kj-N in mg N/l), sulphates (mg/l) and suspended matter (mg/l)
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: |

|
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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 fregently, 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 Doel), 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-Terneuzen 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 sitvated 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 are:

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-Terneuzen 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:

S

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

- parameters:from the third- Pohcy DOcument on Water Management-in the Nether-
lands; ‘

- for the SAWES model (System Analysns WEstcm—Scheldt) the pa:axneters ‘with the
highest concentranons and dxschargad amounts have been- selected

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

Strong aspects: | | "

- & small number of localities where more than 60 parameters are monitored combined
~ with a number of localities where less parameters dre monitored; -
- for a-number of parametars the: concentratxons in-bottom: sediment and/or suspended
.matter ate also monitored; '
-a general shift from- chemical:to biological monitonng, ‘
-~ the parameters telated ‘to suspended matter are: momtored by: samphng and: analyzing
thc susperlded matter \sing a centrifugation tachmquc,

‘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 samphng,

- due to the large water. managememt organization the time period between moritoring
and the publication of the results is too long;

- the worlcmg out of biological samplcs takes a long time;

- at.the momient it:is not possible to monitor contmously at the- Dutch—Belglan border
.(Schaar - vari Quden Dogl).

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/l 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-
Terneuzen were very low (< 5 mg/l) 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 < §5to > 5 mg/l.

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/l.

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/l (low charge with oxygen demanding substances).
A pink coloured circle means that the average BOD content was between 6 mg/l 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/l. 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:

* fow: gmundwatcr and aurface watf:r levels

* pcliutmn of gmund* and surface water ‘

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:

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 I'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 I’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 apects 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 m® a year), and citizens or indusiries that use large con-
sumption water amounts (more than 500 m® a year). The tax rate for the "small users” is
based on the measured water consumption. The tax rate for the "Jarge 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 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. 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 > possible 1994 options are:

1" One admlmsnanon makes cmly & database and takes care of the, updatmg of the

database. The ISG participants get: the database and will: make there own
| products and apphcauons

2 | The Scheldt-GIS is used as-a databank: Thg'»lsaf’f’ Jrtici
| duets like reports, maps anci tablea One’ admmﬁ,
o J:dehv@rs thﬁ product& - i

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 dephosphatation.
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7.5.1.1 North-France

In the French part of the Scheldt basin (area El, 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 andexploitation of sewage systems, the connection of house-holdings to
sewage systems, the expansion of the available design-capacity and denitriphication and
dephosphatation.

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 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
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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 dephosphatation,

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 demtnphmatton
and/or dephosphatation,

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 dephosphatation
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 dephosphatation 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

amounis 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 Wallonia

The Direction Générale des Ressources Naturelles et de 1’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-Terneuzen
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 (1).
The parameters which are monitored in all Scheldt riparian states are (see the appendix
6.3); PO4-P, P-tot, SM, dissolved oxygen, BODs, NH4-N, Kj-N, NO2-N, NO3-N and
conductivity. No information is available about the monitoring programme in the Brussels
Region.

In the French part of the Scheldt basin (area El, 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, NO2-N, NO3-N, Kj-N, PO4P 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, 1’Espierres at Leers-Nord and la Lys at Warneton. 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, NO2N,
NO3N, PO4P, 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 Doel). 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 quality (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-Terneuzen were
very low (< § mg/l) 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/l. 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/l.

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 the BOD contents are between the 6 and 500 mg/l.

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.

’I‘heISGob_]ectwes in 1994 are:

| The mﬂecuon, analysxs, pmen‘ tﬂ.“ on. and: disttition of ror
ater quali

B Efcmnamm'amnmtmmal ¢fﬁciaency-;o
* | studied. B
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Topographic map of the Scheldt basin
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Population densities in the Scheldt basin ISG 1993
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Waste water treatment plants in the Scheldt basin ISG 1993
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Water quality objectives in the Scheldt basin
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Water 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

Legend

National frontier

Scheldt hunt

Mew velu*« BOD proportional 1990

€661  LdOdTd



02-concentrations 1991 in the Scheldt basin

Legend

Natiuul (roouMm

€661  LTOdHd



BOD-contents 1991 in the Scheldt basin
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1,199,016
Lys/leie 2,794 44 1,467 - - 4,305 2,634,183 | -9 577,000 - - 3,211,133
Dendre/Dender - 677 709 - - 1386 | - 106,966 337,000 - - 443,966
Scnne/Zenne - 574 435 162 - 1,1 - 185,402 327,000 1,000,000 | - 1,512,402
DykDijle N 615 650 - - 1,265 - 165,435 337,000 - - 302,435
Demer . 395 1,793 - - 2,188 - 106,255 606,400 - - 712,655
Nete - - 1,560 - - 1,560 - - 534,000 - - 534,000
Grote Nete + Benaden Nete | - - 758 - - 866 - - 290,000 | - - 290,000
Kizine Nete - - 802 - - 813 - - 244,000 - - 244,000
Boven Zeescheldc (between | - - 1,007 - - 1,007 | - - 475,000 - - 475,000
Gent and Rupeimondc)
Beacden Zeeschelde - - 1,854 - - 1,854 - - 964,300 - - 964,300
(between Rupelnonde and
Dutch-Belgian border)
Kansal Gent-Temevzen - - 474 - 1%4 668 - - 297,300 - 54,535 351,835
Westerschelde (botwern . - - - 2,515 2515 | - - - - 380,275 580,275
border and Viissingen)

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



™
N
I
Parts of IDEA and IPALLE 336 m
(Haut-Bacant and Hanc)
AWPII 22 326 m ‘a
AWP-I 2B 329 IH II
Lys/Leie poc R 943 v
AWP-II 10 162 hi
AWPI 16 03 v Il
AWPXI 17 294 I
Dendre/Dender part of IPALLE 158 I
AWP-H 18 541 v
AWP-I 19 169 o
Senne/Zenne part of IBW 323 m
PBrusscls Region 6173 v
AWPAI 30 755 ™
Dyle/Dijle pert of IBW 296 I
“ AWP-I 31 570 v
11
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Population densifies of administrative areas : Poptdat:on density categories (habltantslhn’)
I = O 05x <100
o 18 <x< 300
‘I[[ . 30 5 x < 500
| L7 500 < x < 1000
1v. - x> 1000 : Imarnaumal Schek!t Gronp (1993)
Hydrographic subbasin Administrative area i Popu]atum demty X Dens:ty eatgorj
" (habitants/kan2)’ :

AWP-1 32 an m
Demer part of IBW 269 n !

AWP-II 26 424 m "

AWP-I 27 267 n

AWPI 28 1 1

AWP-IE 29 13 m W
Grote Nete + Beneden Nete AWP-11 25 383 b1 Il
Kleine Nete AWPI 24 304 m “
Boven-Zeeschelde (between Gent and Rupelmonds) AWP-T1 20 495 hsif 'I

AWP-H 21 308 m

AWP-II33 490 m

AWP.11 34 704 v

AWP-T1 35 896 v

AWP-II 36 741 v |l

AWP-H 45 180 I “
Beneden-Zeeschelde (between Rupetmonde and AWP-II 9 347 m Il
Dutch-Belginm border) |



Appendix 2.2 Legend:
Population densities of administrative areas Population density categories (habitamis/km?®)
| 0<sx <100
n 100 < x < 300
W 300 < x < 500
IV 500 < x < 1000
Vv x_> 1000 International Scheldt Grounp (1993)
Hydrographic subbasin Administrative area Population density Density category
(habitants/km2)
AWPII 37 288 I
AWPII 38 1420 v
AWP-H 39 530 v
AWE-H 40 1480 v I
AWP-I 41 435 i J,
Kanaa] Gent-Temncuzen AWP-II 8 154 n
AWPI I2 646 v
ws23 282 o "
Westerschelde (betwoen border and Viissingen) Ws20 166 o
ws21 595 ™
ws24 2 I
Ws25 187 i}
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IPALLE, IDEA
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El, E2 AWP-II 22 “
AWP-II 23
3,965 1,543 580
1,199,016 517,677 189,500
le Canal de la Sensée le Canal Péronnes Spierkanaal
la Sensée Rividre Grote Spierebeek/Zwarte
Spierebeek
| 1Erclin Kanaal Bossuit-Kortrijk J
la Selle le Rhieu de I'Haie
I’Ecaillon la Rhosnes
L ia Rhonelle Rijtgracht
la Haine (via le Canal du Oude Schelde (Kerkhove)
Mons)
la Nouvelle Haine (via le Nederbeek/Zijpte y
Canal du Mons)
le Canal du Jard Molenbeek (Oudenaarde)
La Scarpe Markebeek “
Riedekensbeek “
Spouwwaterbeek n
Zwalm ﬂ
Stampkotbeek
Oude Schelde (Meilegem) E
Wallebeek
Oude Schelde (Kriephoek)
Molenbeek (Merelbeke)
Moerbeek/Coupure
Oude Schelde /Doornhammeke
(De Pinte)
Zwartekobensbeek
Oude Schelde-Zonneput (Gent)
e e e e |




'i; iﬁese mﬁutnnes debouche in the Lys at the ?rench-ﬁalioman Border.
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2,794 4 1,467
2,634,183 -
La Laquette Le Canal de la Detle %) Geluwse Beek
La Melde-Du-Pas-De- Douwebeek *) La Becque de Neuville/
Calais Gaverbeek
La Riviére de Busnes Kortekeerbeek *) Lauwsebeek
Le Canal de 1a Bourre La Haute Planche *) Neerbeek
La Clarence/La Nave Markebeek
La Lawe Canal Boasuit-Kortrijk
La Becque de Heulebeek
Steenwerck
Gaverbeek
Vaarnewijkbeek
Plaatse Beek
Mandel
Zouwbeek
Gottem
Tichelbeek/Gaverbeek
Kattebeek
Astene
Petegemse Beek
Kalebeek
Rosdambeek
Lieve




IPALLE
AWPI 19
677 709
106,966 337,000
La Sille Molenbeek (Geraardsbergen)
Le Rieu de Trimpout Molenbeek (3x in Ninove)
La Rividre d’Ancre Bellebeek
La Marcq Wildebeek
Molenbeck (2x in Aalst)
Molenbeek (Erpe-Mere)
Molenbeek (Dendermonde)
Steenbeek
Vondelbeek

AWP-II 30

435

162

1,000,000

327,000

La Wolluwe

Molenbeek-Aabeck
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AWP-II 31
AWP-II 32

615

650

165,435

337,060

L'Orne

La Lasnes

La Thyle

Vaalbeek

Le Train

Ijsse

Nethen *)

Leigracht

Molenbeek

Voer

Blauwputbeek

Vuat

Leibeek (Leuven)

Demer

Laakbeek/Laak

Leibeek (Boortmeerbeek)

Molenbeek/Weesbeek

Barebeek

Platte Beck

Vrouwvliet

Zenne
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-1 26

A
AWP-II 27

-11 28
-11 29

1,793

A
A

Munsterbeeck/Molenbeek

Kaatsbook

Roosterbeek

Mangelbeek

Herk

Gete

Zwarte Beek

Begijnenbeek

Zwart Water

Grote Motte

Winge

18



——

Kleine Hoofdgracht/Balengracht Achterste Nete
Asbeek Voorste Nete
Heiloop Desselse Nete/Weerbeekse

Nete/Zwarte Nete
Zeeploop/Rosselaarloop Klein Nestje
Molse Neet Wamp
Hezemeerloop Bankloop
Grote Laak Kneutersloop
Varendonkse Loop AA
Steenkensbeek
Kaisterloop/Moleabeek/
Herseltse Loop
Bruggeneindse Laak
Bergebeek
Goorloop
Wimp
Gestelsebeek
Berlaarse Lask

19




AWP-II 20
AWP-II 21
AWPI 33
AWP-II 34
AWP-1I 35
AWP-II 36
AWP-II 41

1,007

475,000

Lys (Gent)

Ledebeck (Destelbergen)

Damsloot/Mostbeek (Destelbergen)

Molenbeek (Melle)

Molenbeek (Wetteren)

Maanbeek (Laarne)

Oude Schelde (Wichelen)

Molenbeek (Wichelen)

Donlomeer (Berlare)

Nieuwe Dender (Dendermonde)

Dender (Dendermonde)

Dorpsloop (Sint-Amands)

Beek Mariekerke (Bornem)

Durme (Hamme)

et —

Oude Schelde (Bornem)

Kragewiel (Bornem)

Rupel

20




AWP-I 9
AWP-II 37
AWP-II 38
AWP-II 39
AWP-II 40
AWP-II 45

1,854

964,300

Barbierbeek (Kruibeke)

Grote Struisbeek (Hemiksem) I

Grote Leigracht (Antwerpen)

Holle Beek (Antwerpen)

Schijn (Antwerpen)

Melselebeek (Mechelen)

AWPI 12

474 194

297,300 54,535

Nieuwe Moervaart (Gent)

Molenvaardeken (Evergem)

H
|
Ringvaart (Gent) '

21




WS20, WS21, WS22, WS24, W525

2,515
580,275

Bathse Spuikanaal

Kanaal door Zuid-Beveland

Kanaal Gent-Terneuzen

g
g
8
=
M

22




Canal de St. Quentin

Connection between Haur-Escaut and the Meuse.

Canal du Nord

Connpection between Haus-Fscaut and the river basins of the Somme and Seine.

Connection between basins of Hawt-Escawt and Scarpe. Connscted to Canal de 1a Deule,
river Scarpe, Canal du Nord and river Haut-Escant.

Cana] de la Deule

Connection between the basins of Scarpe and Deule.

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

Hcma’mm Connection between Canal de la Deule, the Deule and the Lys. inside
Cana] de Neuffossé Connection between Canal d’Aire, the river Aa and the coastal zone (Calais, Dunkergue) | out
La Nouvelle Haine (= Canal de 1a Haine) Connection between the river Haine and the Hant-Escaut. La Nowdle Haine debouches | inside

in the Haut-Escaut via the Canal Mons-Condé.

I:Cmal Moas-Condé Connection between Haut-Escaut and la Nouvelle Haine/la Haine. inside
Canal du Centre Connection between the Sambre, the Canal Charleroi-Bruxelles and the Canal Péronnes. | in
Canal Blaton-Ath Connection between Canal Péronnes and la Dendre. inside
Canal Charleroi-Bruxelles Connection between the Rupel and the Sambre via the Canal du Centre. Downstream of | inside

Bruxelies the name of this canal is Kanaal van Willebroek.
u Kanaal Bossuit-Kortrijk Connection between the Boven-Schelde en the Leie. inside
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Appendix 2.4 Tnternstionsl Scheldt Group {1993} -
Canal Description | Flow direction (in, out
II Kanaal Gent naar Oostende Connection between Boven-Schelde and the North Sea (at Oostende). out
" Afleidingskanaal van de Leie Connection between Boven-Schelde and the North Sea (at Zeebrugge). out
Ringvaart Gent Connection between Boven-Schelde, Leie, Kanaal Gent-Terneuzen and Kanaal Gent- inside
Qostende.
Kanaal Gent-Terneuzen Connection between Boven-Schelde, Leie and Westerschelde. inside
Moervaart Connection between Dwrme and Kanaal Gent-Terneuzen. inside
Albertkanaal Connection between Meuse and Beneden Zeeschelde (Antwerpen) via Grote and Kleine in
Nete and Demer.
Netekanaal Connection between Beneden Nete and Albertkanaal. inside
" Schelde-Rijn verbinding Connection between Rhine and Scheldt. in
Batshe Spuikanaal Connection between Zoommeer and Westerschelde. in
Kanaal door Zuid-Beveland Connection between Qosterschelde and Westerschelde. in
Kanaal door Walcheren Connection between Veerse Meer and Westerschelde.
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HAUT-
ESCAUT/BOVEN-
SCHELDE

IaSellea.tNoyelIesur x xx xz |l xx | xx]=xxfxxtxx {xx]xx | xx |xx {|xx X

Escaut (F)

L’Emiuonm Thim m) xXx xx x X X x XX x X Xx XX xx xx X b4 3 xx XX

LaRhonellearAulnoy x Tx | xx JxIxX 1 XX | Ex%x | TxX | XX | TX § XX xx § zx | xx xx
| ®

COHdé(F) xx fxxfxx]xxf{xxfxx|xz Jxx{xx{xx{xx |xx

LaHaineatSt.Aybm x xE xx | xx | xx | xx x

(F)

L’Hogneauat?hiwncclle xx{xx {xx {=xx{xx §xx {xx {xx xx
| &
HBléhan‘es(VO . .

Kain(w) xx {xx|xx}lxx]xx]xx}xx|xx]xx]xx]xx]xx}x

Avelgem (Fla) x x

L’Espierre at la x

Passerelle du facteur (F)

Ej?iere at Estaimouis (F1)




————— =

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

1950-1959 | 1960-1969

o1 |23]esferdlso]oes{as]lasiss ]y

Zwalm at xx xX xx xx

ZEESCHELDE

Mereibeke (Fla) ’ xx Jxx pxx {xx | xx | xx | xx |zx

Melle (Fla) x

Gem(F'ia) XX xx XX X X x XX Ix X x X x XX XX XX xx xx xx xx

Dendera!Denderbelle x x x = X x xx xx xx | xx%x xx | xx xx xx X xx xx xx xx x
(Fla) *

Durme at (Fla)

Zeeschelde upstream of x
Rupelmonde (Fla)

Zenne at Eppegem (Fla) x frxxfxx)xxfxx]xxfxalxx]xxsfax{xxfzxe}axx |xxfxx Jxxdxx]zx

Dy'learHaachI (Fla) x xx pxx pxx | xx | xx fxxjxx|xx|zxx |xx|]xx jxx | xx {|xx xx | =x } x

Grote Nete at Irtegem x x x
(Fila)

Kleine Nete at x x x x
Grobbendonk (Fla)

Rupel ar Rupelmonde
(Fla)




Appendix 2.5 1SG-1993
Flow rates monitoring localities in the Scheldt basin, o : ;
1950-1959 1960-1969 | 1970-1979 1980-1989. - 1990-1999
o1 |z23lasisrlso]lorlzsfasisn ,';:'_9%91'5'23"45 67§89 e: 25 ]asier ié:_n}lza_ 45 671 59
Schelle (Fla) x xx | xx [ xx}xx pxx|xx|xx{xxxx§xx]|xx §xx]xx|]=xx xx | xx | x
BOEI. 87 (NI) z X xz xx 2z xx xx
Wissingen (NI) x x xrx xx xx rx rx
RIVER LYS "
Delettesz) x x ES S X x x x x X xx x x xx [ xx xx | xx x X “
Amjem,ié‘res (F') X X xx x X xx XX XX XX xx
Wervik(F) xx | xx | xxfxx Jxx $xx|xx]xx]xx{xx
S!.EIOOJ.S x x X XX x X x X X X X X X% XX X x XX XX X x x
la MarqueatBouvines =x | xx xx 1 xx |l xx{]=xx x x xx xx xx xx xx
(F)
KANAAY GENT-
TERNEUZEN
Tolhuisstuw xx | xx | xx | xx } xX x x XX xx xx xx xx | xx Il
Terneuzen "
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3. Water quality management organization



Antwerpse Zeshavendicnst; AZ)

Visams Milieu Mastschappij (VMM))

Region (AQUAFIN BV)

)

Province

Polder board/watering

Musicipali

28




il

Minigtére de iz Région wallone

Region (Ministiére wallon de
I’Equipment et du Transport)

Intsrcommunale

Province

Watering

Municipality

I worTsrmance . -] Namiop

Ministire de I"Environnement - ) : ;
Ministére des Travaux Publics . .
Il Mission Interministériclle de 'Ean o - ‘ ‘
u Comité National de I'Ean . - ‘ *
Région (Conseil Régional) N . - - : . "
Diparemoent (Conel oo * * - - . -
Municipalitics :
II Comité de Basin N - . ‘
- —t 1}
29




{*) = only concerning waste water treatment.

e e s e
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4. Scheldt-GIS



‘e

DATAMODEL ISG/DWS

ARG 0 GEOGRAPHIC DATA

POLYGON-DATA

(SUB) BASIN

BASINCODE

LINE-DATA

RIVERS/CANALS

WATERCODE
BASINCODE

POINT-DATA

IMMISSION LOCATIONS

ISGCODE

WATERCODE

EMISSICN LOCATIONS

ISGCODE

WATERCODE

PURIFICATION PLANTS

ISGCODE

BASINCODE

' h XYrWJJ\d

SMO 7 bet TrPowern,



GEQGRAPHIC DATA

THEMATIC DATA

(SUB) BASIN

BASINCODE

TOPOGRAPHIC TABLE

RIVERS/CANALS

WATERCODE
BASINGCODE

BASINCODE
AREA
BASIN NAME

TOPOGRAPHIC TABLE

IMMISSION LOCATIONS

ISGCODE

WATERCODE
WATERNAME
CANALCODE
(case sensitive)
FUNCTIONCODE (EC)

TOPOGRAPHIC TABLE

S

| ¥

1SGCODE
L.ANDCODE
COMMUNE
WATERCODE
DISTANCE
X-COORD
¥-COCORD

DATA TABLE

ISGCODE
DATUM
T

P

02

SM

BOD5




GEQGRAPHIC DATA

THEMATIC DATA

EMISSION LOCATIONS

ISGGODE
WATERCODE

TOPOGRAPHIC TABLE

PURIFICATION PLANTS

1SGCODE
BASINCODE

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

DATA TABLE

ISGCODE
DATUM
PARL
PAR2
PARn

TOPOGRAPHIC TABLE

ISGCODE

NAME

YEAR (AGE)
CAPACITY (DESIGN)
OWNER

HABITANTS
PURIFIED AREA (NAME
PURIFIED AREA (HA)
SEWAGE PERC,

COSTS

TECHNOLOGY

AIM

DATA TABLE

ISGCODE
DATUM

BZV

BZV REND. %
CZV

CZV REND, %
P-TOT

P-TOT REND. %
N-TOT

N-TOT REND. X




5. Emissions in the Scheldt basin



e IR 12 12 J8 1B

|
BAVAY Lz 1500 I Hoguuy
Bt 2 BEALTREVOIR 1984 1500
51 5 | mBAUVOIS EN CAMERESIS 1985 7500 | I'Brckia
kil b REUVRACES 1999 23000 "Bt Casslied
Bl 1 BOMAIN BN VERMANDOIS 1976 12500
Bl 9 | aRUAY SUR L ESCAUT 1941 16000 | FEscest Cumaiind
Bl % | caana 19% 20000 | oot Ouemlied
8 5 CAUDRY “n 11000 " Bieclia
;L] 59 CAULLERY 1984 o 1'Hoonnt zividew
L] » CONDE SUR L BSCAUT 1974 20000 I Jard
BY » CRESWMN 11 12000 THogwen
Rl 3 | cRAVECORUR SUR L BICAUT 18 2000 | Vs riviten
B % | pENAIN 199 0000 | FHscws Crenliné
Bl # | poucuy Lew MiNEs 1940 w00 [ ks
B @ | peoumy v QUENTIN 1981 2000 | 1t Sevate rivien
El % | swcous wn 2900
B % | recHAN 197 400 | 30 Seade civibow
Bl » FLESQUJERES 1983 00 Caml du Nord
at % | PONTAINE NOTRE DAME "1 2500 | Cused do 8 -Quantia
|:BI & OCATZBAUCQURT 19716 3000 Cumnl do Bt-Cruostis
Bl @ | CRAINCOURT LES HAVRINCOURT 19 1000 | Comal de Hond
ﬂ B & | nemams 1906 1290 | Coel do Nord
] % | oy 197 3000 | Pk
ﬂ u 9 | A 1 300 | rAmels ]
Bl » LE CATEAU 1981 25000 Ja Balls
Bl » LH QUBESNOY 1941 00 . Rhcaslle
B % | marcowa 1975 0000 | rBecut civites
11 5 MARBACHES Is Rhonsle
ui 5 | marquerts EN omtREvENT 199 2900 | W Sewsde sividew
Bl % | mamiemes 1 000 | Cuml dn B-Quentin
Bl 62§ MONCHY LE PREUX 1987 500§ o Seande tivilee
Bl »n ONNAING 1988 10000 I'Facaut Casalind




Bl 62 | peLves 1985 7300 | s Soupe |
51 55 | rom pu NoRD 197 0000 | L'Baulles "
Bl % | erEux au sots 1976 1500 | 1Bomilon i
"M 55 | misux sN camBREsS 1969 10000 | 1Eectin
" Bl % | roBuLx 19% 10000 | IEscaik Canbiod
Bl 9 | saLtam 197 @00 | i Rhonele
8l % | soLEsMES 13000 | e Selle
Bl 5 | srauserr 19% 000 | 1Becin
Bl & | torTRquEsNE 195 1000 | la Sowede sivibes
Bl % | T st LEOER 1984 15000 § iBecsut Comalisé
] 7 | VAUX ANDIONY 1088 1000 | i Scle
Bl 9 | VILLERS QUTRBAUX 1913 000 | risew oo ‘
21 & | vimRy =N ARTOIS 19%2 000 | Sourp
B 2 | wassony (] 1200 | in Sello
) % | WAVRECHAIN sOUS DENAIN L €000 | IHecaw Combiss

Tolal capacity some B1 1 465350 ie.

Humber of wetioes yoae Bi 1 52

7] 5
n 6
v a2 ATHIES 1984 3000 Ia Scurps
] L AUBERCHICGURT 1975 30000 {la Scarpe)
B2 62 AUBIONY EN ARTOIS 1981 1300 . Scarpe J|
[:v 62 AVESNES LB COMTE 1980 2000 Russscau de {'Ugy J
ll B2 (73 BEAUMETZ LES LOGES 1991 1250 fo Cranchem
|| 2 BEUVRY LA FORET 191 12500 Coursst dé I Hopisl J
B L4 BIACHE ST VAAST 9y L) I Sosrpe
v} 62 BREBIERES 1978 SO0 T Soxrpe
|| B2 » CANTIN 19713 1300 Camal de la Scaside 4H
“ B 1] CORREHFM NORD 1 2L\
B2 2 CORBEHEM SUD 1987 10) Canal do I Scands A‘I
;74 59 DAUAL 1992 90003 la Senrpe
4] » ESTREES wy 1000 Capal de ln Seasdo Jl
E2 b GOBULZIN 199 2000 Canal de la Scanée
“ -+ 59 HORNAING 1950 1500 la Grunde Treitcire
" " 58 LALLAING (. Scwrpe)
“ B2 9 LEWARDE 1991 5000 (la. Sourpe)
Il or] » MARCHIENNES 19% 3500 e [écours Il




Total cepacily some B3 | 136700 i,

as 62 ACHEVILLE 198 50
B L] AIRE SUR LA LYS 1975 12400 I Lys
" i) # | ANNOBULLIN 1978 13000 | (Cuml du Ja Dinde)
i3 & ARLEUX EN GOHELLB Ia. Gohalls
B % | ArTiCHES 1975 2000 | e Merge ]
B » AURERE 19900 000 (L)
n » AllRY 1984 10000 Canal ds ln Denls ‘I
] & | Avov-naswes 1990 9500
By ¥ | sanimu., 1975 40000 Bocan de Swewnnrck 1
;1] @ | SAILLEUL SR BERTHOULT 196 1200 | % Sowpe n
i » BAUVIN 19% 6000 Conal de bs Dunie I
i & BETHUNE 1975 105000 I Lave
B % | sguvey 19% 000 | W Lawe I
B} 3% | CAMPHIN BN CAREMBAULT 9 3500 | (Comal do Je Doude) I
B3} » OOMINESR 1990 100000 I Ly :l
II ] 6 | coumcELLES LES LENS 1999 20000 | Cosl o i Do
Il B @ COURRIERES 1956 600 :I
B % ¥ cysoine 1989 9000 | I Marqe
B 62 DIAVAL 1988 00 n Lawe
ic) - 62 DOUVRIN mn 14000 Camnl d"Aire
] 62 | POUQUIERES LES LENS 1990 70000 (Caml do Lows)
BY FRUCES wn 7500 W lp 1
B % | CONDBCOURT 1984 ©00 | (Caml de ln Duus)
0 62 | oosvay 1976 0000 | wlew
) » HAZHEIROUCK 1984 60000 Caual do I Binrre
] 62 HELPAUT 1983 2000 | e Mokde du Pus ds Culeis
] 6 HENIN REAUMONT 1982 100000 Cosl é 1 Duule
|| B % | HOUPLIN ANCOISNE 19717 190000 Ol do I Duide
II ;] 6 | suBRGURS 191 10000 Caml 4'Alre II

R3]

Pl



63 ki LA QORGUE 1971 24600 h Ly
B3 6 LABEUVRIERE 1983 130 b Clarenoe
5 6 LAPUGNOY 1974 35000 In Clarcace
B 62 LILLERS im 10000 T Nave
B 62 LOISON SOUS LENS 1980 115000 In Soucher
B 62 MAMETZ 199 1300 Ly
B L MARQUETTE LEZ LILLE 197 750000 Canal de I Deoule
E 82 MAZINGARRE 1993 30000 I Surgecn
] »n MERVILLE 1917 8000 la Ly
4] b MORBBCQUE 1982 4000 Caal do Nieppo II
B b NEUF BERQUIN 1986 3000 (Camnl de ln Bowrre) "
B 62 NEUVIREUIL 1980 400 In Sourpe
! B » NIHMPE 1990 9500 i ||
62 NOKUX LES MINBS 1983 35000 ln Laisne "
B 59 OSTRICOURT 1989 $000 (Cungl do Jn Deule}
B 62 PHRNES 1984 3000 W Clarence "
B » PONT A MARCQ 197 5000 T Marque "
i) a2 RACQUINGHEM 450 T Mekie du Pas de Caleis
1 ] 62 REBREUVE RANCHICQURT 1975 1600 In Lawe
B ; 6 RICHEROURG 199 1200 n Lave
B3 62 SHRVINS 1994 #00 I Scarpe
<] » STEENWERCK 197 3000 Heaque de Geowwerck
B L THUMERIES 1990 00 . Maggus
B} 62 VALHUON 1988 500
» VILLENEUVE D ASCQ 1985 130000 T Marque
B 1] VIMY 1983 3500
a2 VIOLAINES 1977 3000 (s Lys)
B aQ WINGLES 98¢ 15000 Camel de ln Deule
e — - — - ..
Tola} cupacity zome E3 1 2056350 Le.
Number of vtions zowe B3 1 57

Depertments:

2 i Alane

a9 : Nord

62 : Pas de Calals
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fofehckas and standard deviitions ia the

717

14.7

43.1

269

85/86
H 6/87

8.5

16.9

41.7

2713

7788

7.5

17.7

5.1

274

89/90

90/91

91/92

S|ERigigig |8

ERER LR ER R R

as




inter- * 1 Treatment plant {municipality Additional
communals” | -~ S information
BW Hannut 1954 5,500 Ia Gette la Patite Gotta bactericlogical filter q
Perweoz 1950 2,000 is Gatta la Grande Gstte | public Replacement
proposed
Watsrloo {commune) 1970 15,000 ia Rupel la Lasne publie bacteriologice! beds
and digestors
1
Institut technique de |‘Etat/Argentsuil 1978 200 fa Rupel ia Lasne public biodiscs
Step de Rosidres (S.E. de [& Lasns] 1984 125,000 ia Rupesl la Lasne public activated siudge 8000Q ie
com. {45000 i
ind.
Basse-Wavre 1985 185,000 la Rupel la Dyle public activated com.find.
sludge/burning
process
Chaumont-Gistoux 1875 700 ia Rupel ia Dyle fonds brunfaut activated Stoppage
sludge/prolongated proposed
aeration
Genappe {Baisy-Thy) 1987 750 in Rupel la Dyle public lagune with plants
GW {Glahais) 1982 500 la Rupcl la DVIQ privats activated Stoppags
sludge/prolongated proposad
aeration
Genappe (Cité S.N.T.} 1978 200 ia Rupel la Dyle Collector out of
sarvice

39



Villars-ls-Ville/Marhais (cité C.1.B.)

280 -\ private activated

sludge/prolongated
asration

Villars-la-Villa/Marhasig (cité des Prés 1976 310 fonds brunfaut activated sludgs Stoppage

St-Piarra} propossd

Chastre {Lot. "Bois Champs”) 1980 2,000 Ia Rupel ia Dyle fonds brunfaut activated Stoppeage
sludge/prolongated proposed
aeration

Cortil-Noirmont (Lot. "Clair Logis"} 1979 170 Ia Rupsl la Dyle activated Stoppage
sludge/prolongated proposed
seration

Braine/L’Alleud (Ophain-Terrain 1978 700 ia Rupel le Hain private activated

football) sludge/prolongatad -
aeration ’

Braine/L'Alleud {Lot. "La Justice™) 1978 700 la Rupsl s Hain private activated
sludge/prolongated )
asration

Braine-ls-chateau {L.ot. "Bois du 1971 800 ia Rupai le Hain private activated Stoppage

Foyau™) sludge/prolongated proposad
seration

Wauthier-Braine (Bois d"Haumont} 1978 1,000 la Rupel le Hain private activated
sludge/prolongated
asration

Seaint-Gery {Lot. "Clair Logis"} 1978 500 fonds brunfaut activated Stoppage
sludge/prolongated proposad
aeration

Mont-St-Guibert (Cité “la Blocquidre”) 1980 225 fonds brunfaut activated Collector out of
sludge/prolongated sarvice
asration




Additional
information
Mont-St-Guibert (Cité "Résidence du 1973 300 . fonds brunfaut activated Collactor out of
Centra™) sludge/prolongated service
asration
Ottignies (Centrs W. Lannos) 15973 1,400 private
Ottignies {Clinique St-Pierre) 1973 890 private activated sludge
Tubize/Saintes {Quartier de I’Espinetts) 1981 200 ia Rupsl la Senne private activated Stoppage
sludge/prolongated proposed
aeration
Tubize/Saintes (Résidence Trullemans) 1974 130 la Rupel la Senne private activatad siudge Stoppage
proposed
Tubize (Lot. Deschuyffelesr et Musch.} 1980 180 la Rupel la Senne fonds bruntaut activated Stoppage
sludge/prolongated proposed
asration
Tubize (Cité H.B.M. Rue Neuvs Cour) 1970 1,100 la Rupel la Senns fonds brunfaut activatad Stoppage
sludge/prolongated proposad
aeration
Tuhize (Rus de la Marauds) 1981 250 la Rupsl la Senne private activated Stoppage
sludgs/prolongated proposed
aerstion
Tubize (Lot. Hyfibsl du Bois de 1981 180 Ia Rupel la Senne private biodiscs Stoppage
Qisquercq) proposed H
| Tubize (Avenus Mirande-Quartier ds 1a 1979 3,800 la Rupel la Serna fonds brunfaut contact stabilis Stoppage H
Bruydre) propossd
Tubize (Citd S.N.T. Avenue Salvatore 1979 1,100 la Rupsl la Senne fonds brunfaut activated sludge Stoppage
Allende) proposed
Bierges (Rest. Autoroute) 330 privats divers
Rixensart/Rogieres {5.E. de la Lasne} 1984 125,000 publie activated sludge

Lt




14 Braina-la-Comts stc.

activated siudge

Chapelie-loz-Harlaimont

public lagoon

Hensies (S.E. de Hensiss-Pommeroeul) 1984 3,500 public aeration lagoon
Jurbise-Erbisosul {Cité S.N.T.-Quartier 1975 200 ta Dendre la Dandre activated slizige
du bon air} crientale
Morlanwelz 20,000 la Haine la Haine public lagoon

moyenne et

supérisurs
Quaregnon-Wasmuesl 1972 400,000 pubiic activated shudge
Quevy-Genly (Lot le Coquslet} 1981 seration/decantation .

etc.

Grand-Rang 1987 1,800 ia Haine Ia Trouille aeratoed lagoon
Seneffe/Soudremont 1987 85,000 ia Rupel la Samme/C, public activated com.find,

sludge/dentrification

Ath (Arbre}

100 fonds brunfaut prolongated asration
Ath {Ath) 1991 9,000 public activated sludge
Ath {(Matfle) 1988 3,200 public asration lagoon
Beloeil 1991 4,000 public seration lagoon
Chisvres (Cité des Sablidres) 1978 180 ta Dendre la Dandre fonds brunfaut prolongated asration
Orientale
Enghian {Patit Enghian) 1974 1,000 fonds brunfaut prolongated seration

Y2



{-Additional
1 informiation-
Estaimpuis-Estaimbourg 1878 200 t VEscaut I'Escaut fonds brunfaut prolongated asration
Leuze 1992 11,000 ls Dendre la Dendre public activated sludge
Occidentale
Peruwselz-Callanells {Lot. du Logis 1979 180 I'Escaut I'Escaut fonds brunfaut prolongatad ssration
Tournasisien)
Silty-Hellabacq 1981 activated sludge
Silly-Hoves 1979 aso fonds brunfsut prolongated seration
Flobecq 1991 2,000 la Dendre la Dendre aeration lagoon
canalisée
Tournai-Barry (Cité Jardin la Cavées) 1973 420 la Dendre la Dendra fonds brunfaut oxydatior; (total}
Occidentale
Mont-Ssint-Aubert 1984 800 public aeration lagoon
Toumnai (Clinique mut. Soc.) I’Escaut I'Escaut private activated sludge
Vaulx (Rue de Tournai) 1975 800 fonds brunfaut prolongated asration
Vaulx {Rus ds ia Dondaine) 1873 450 fonds brunfaut prolongated aeration
Gaurain {Route d”Antoing) 300 I'Escaut I'Escaut




W - | la Step d’Avarnas le Baudoin 3,000 ja Gotta la Petite Geotte 48 c+p Replacement Hannut
Perwez 5,000 la Gette la Grande Gette 75 -
Jodoigne/Glimes/Jauchslette/St. Jean-Geest 7.500 la Getta la Grande Getta 152 »
I Rosidres s Rupel la Lagne 150 b Adaptation {t:;rtiair)
ﬂ Watsrloo le Rupel la Lasne 80 t Adsptation (;ertiair)
ﬂ Basss-Wavre le Rupsl la Dyle 198 t Adaptation (tertiair}
I Gastuche 7,000 le Rupel ia Dyle 117 e+ P
I Nethen-Hamme Mills Bsauvechain 7,000 le Rupeil la Dyle 147 c+p

Chaumont-Gistoux 5.500 is Rupel i1a Dyle 133 c+p

Gensppe/Vieux Genapps 6,500 {s Rupsl la Dyle 182 c+p

Mellery/Tilly Marbais 5,500 ie Rupst ia Dvyie 92 c+p

Chastre/Cortil-Norimont 4,500 ls Rupel ia Dyle 85 c+p
r Archennes/Grey-Doiceau/Bossut-Gottechain 9,500 le Rupei la Dyle 210 c+p
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Faluy 2,300 le Rupel la Senstte 27
[Sammes/c.
Charl.-Brux.)

Nivelles 25.,000 {s Rups! la Senetta {la 860 c+p
Thines)
" Brains I’ Allsud 75,000 is Rups! 1a Senstta (le Hain} 1000 c+p
Braine le Chateau/Wauthier Braine 12,000 Is Rupel la Sanette (la Hain) 232 c+p
Braine ls Comte 28,000 ls Rupsal la Senstte {la 450 c+p
Senne}

Tubiza 20,000 is Rups] la Senette (ia 299 c+p
Senne)

Rebacq 10,000 s Rupet ia Senatte (la 167 c+p
Senne)

Soignias 17.000 ls Rupel ia Senetts (la 320 c+p
Senne)

Naast 2,500 je Rupel la Senstte {Ia 45 c+p
Senna)

Cisbscq 8,000 le Rupsl la Senstts {la 107 c+p
Sanne)

Fraimeries/la Bouverie/Sars-la-Bruydre 20,000 la Haine la Trouille 200 P

Wasmuel la Haine la Haina inférieurs 400 Adaptations
+ canal
Nimy-Blaton

Morianwelz 18,000 la Hains ia Haine moyenna st 155 ]
supérieure

Binche/Leval-Trazegnias/Epinois-Ressaix-Battignies/ 25,000 la Haine la Haine moyenns ot 330 c+p

Peronnes supérisure




Saint Vaast/Haine St. Paul/Haine S5t. Pierra 25,000 la Haine la Haine moyenne et 440 +p
supénsure

Boussoit/Rosuix/Houdang-Strepy/Thieu 45,000 ja Haine la Hains moyanne et 670 +p
supénieure

Quidvrain 8,700 la Haine la Grande Honeslle 104 +p

3,600 +p

la Rhosnes

la Rhosnes

100

Frasnes-lez-Buissenal

Comines 10,000 la Lys la Lys 250 +p
Warneton 4,000 la Lys la Lys 100 +p
Ploagstasrt 5,000 lalys ialys 47
Barry 1,000 ia Dendre ia Dendre 10
Occidentale N
Casteau 3,600 ia Dendre la Dendra Oriantale 97 +p
Biaton 8,000 {a Dandre la Dendre Orientale 158 +p =
Chievres 4,000 la Dendre ia Dendre Orientale 108 +p
Ath 9,000 la Dendre ia Dendre canalisés ox Extension
Enghien 12,000 la Dendre ia Dendre canalisés Tertiair (dariir;ﬁcation)
Lessines 10,000 la Dendre la Dendre canalisée 264 +p
Deux-Acren 4,000 |la Dendra ia Dendre canalisée 103 +p
H Eiiazelles 42,000 ia Dendrs |a Dendre canalisée 112 +p
Tournai/Froyennes 71,000 {‘Escaut FEscaut 1130 +p
Antoing 4,200 FEscaut I'Escaut 13¢ +p
Estsimbourg 4,000 I"Escaut i"Escaut 134 +p
Templeuve 5,000 {"Escaut VEscaut 110 +p




I’Escaut

I’Escaut

aso

c+p

1’Escaut

{’Escaut

290

c+p
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& Type waste water

II 12 RWZI Gent 1988 175,000 Benaden- Activated sludgs/dsnitrification Basig quality communalfindustrial
Zeeschelde
12 RWZ| Zslzste 1982 20,000 activated sludge Basie quality communal
12 RW2ZI Lokeren 1958 15,000 Oxydation bad Basis quality communalfindustrial
12 RWZi Sinasi 1988 2,500 Spesywsbesk Activated sludge Basis quality communal
18 RW2| Harelbeke 1986 150,000 Lys Aerated activated sludge Basis quality communal/industrial
17 RWZI St.-Denijs-Westram 1988 8,000 Rosdambesk Prefab purification (system Basis quality surface water
Evens)
" 17 RWZI Deurle 1989 1,000 Scheidbaek Reedfiltar Basis quality surface
water/comnmunal
|| 17 RWZ! St.-Martens-Latam 1989 800 Maersbeek Readfiltar Basis quality surface water
 Subtowl - L ) Fyageer b L R ' '

18 RWZ! St.-Niklaas 1964 80,000 Molenbeek Bacteriologicat bed Basis quality communel/industriat
18 RWZI Aalst 1987 80,000 Moienbaek Aeratad activated sludge Fishing water communalfindustrial
18 RWZ1 Lede 1977 1,500 Biological Basis quality coramunal
18 BW2ZI Ninove 1986 25,000 Dendear Aerated activated sludge Fishing water communal/industrial




18 RWZI Gersardsbergsn Bacterial bed Fishing watar communal

20 RWZI Zsle 1933 50,000 Schaide Activated siudge Basis quality communalfindustrial

20 RWZI Laamne 1981 28,000 Maanbesk Activated sludge Basis quality communalfindustrial

20 RWZI Beriara Activated sludge Basis quality communalfindustrial
1992 25,000 Zwalmbesk

Activatad sludgs

23

RWZI Zwalm

Drinking water

communalindustrial

TR

1
24 RWZI Herantals 19886 36,000 Klsine Asrated activatad siudge Fizhing watar communal i
Neta/Lopksn
24 RWZ! Zoarssl 1886 180 Monikkenloop biologisch Basis quality communal
24 RWZI Grobbendonk 1982 7,500 Kleina Nete Activated sludge/oxydation ditch | Fishing water communalfindustrial ﬂ
24 RWZi Malle 1977 12,500 Lopende Besk Asrated activated siudge Basie quality communalfindustrial n
24 ARWZI Vosselaar 1974 7,000 Ristioop Oxydation ditch Basis quality communal ||
24 RWZi Turnhout 1957 30,000 AA/Nsttenloop Bacterial bed Basis quality communal/industrial II
24 RWZi Retia 1975 15,500 Zwarte Nest Activated siudge Fishing water communalfindustrisl i
24 RWZI Ravels 1983 15,000 Wouwerloop Activated sludge Basis quality communa!/industrial 1,
24 RW2ZI Pulderbos 1882 12,500 Molenbesk/ Acitvated sludge/oxydation ditch | Basis quality communalfindustrial ﬁ
(Zandhoven) Bollaak
24 RW2ZI Nijlen 1978 18,000 Krakelboak/ Oxydation bad Basis quality communal J
Kattsbeok

L19




wivhla

Activated sludge/oxydation bed

24 RW2ZI Lichtaart 1981 55,000 Grote Kalisbaok communalfindustrial

{ =Kasterles) :
24 RWZi Dessal 1977 20,000 Kleine Nete Activated sludge Fishing water communalfindustrial 1
24 RWZI Viersasl 19389 500 Molenbaek Aerated lagoon Fishing water communal I
24 RW2ZI Zwijndrecht 1976 22,000 Laarbeek Oxydation ditch Basis quality communal

RWZ1 Beerse 1978 18,000 Grota Beek Activatad sludge/oxydation bed Basis quality communal/industrial

e

|
i
1
| 25 RWZI Duffel 1969 25,000 Nete/Benoden Bactarial bed Basis quality communal findustrial
Nets
25 RWZI itegem 1973 5,000 Grota Nost Oxydation bed Fishing water eommunal
25 RWZI Westerio 1879 48,000 Grote Neet Oxydation bed/activated sludge Fishing water communal/industrial
25 RWZI Walem 1972 2,000 Nets/Benaden Bacterial bed Fishing water communal
Note
25 RWZI Geel 19768 40,000 Grots Neet Activated siudge Fishing water communal/findustrial
25 RWZ1 Waarloos 1881 61,400 Activated sludge
25 RWZI Balsn 1986 4,000 Molse Neat Oxydation bed Basis quality communal
25 AWZI Hulshout 1988 800 Bruggensinde Aerated sctivated sludge Basis quality communal
Laak
25 RWZI Mol 1964 18,000 Molss Neet Oxydation bad Basis quality communal/findustrial
25 RWZI Hove 31983 41,500 Lochenabesk Activated sludge Basis quality communal
{Bautersembesk)
25 RWZI Wiskavorst 1981 51,500 Wimp Oxydation bad/activated siudge Fishing water communalfindustrial

5o



RWZI Borgloon-Tivoli

Bacterial bed

RWZI Heusdan-Zolder

Bacterial bad

RWZI Genk

1875

60,000

Bacterial bed

Basis quality

communal industrial

Bacterial bed

Basis quality

communal

RWZI Borgloon-Nerem

38,000

Grote Gete
PP S —— Yy

Activated sludge

Fishing water

RW2I Tienen

15,000

Rooaterbesk

Activated sludge

Basis quality

communal/industrial

£0,000

Demer

Activated sludge

Basis quality

communal/industrial

RWZI Bokrijk

1886

550

Percolation resdfifter

RWZi Beringen-Koerse!

1979

19,000

biologisch

RWZI Tessanderio

activated sludge

RWZI Viezenbesk 1977 biologisch Basis quality
RW2Z| St.-Piaters-Leesuw 1974 700 Vogelsanckbeek Activated sludge Basis quality
RWZI 1984 500 Activated sludge Basis quality

Halle-Windmolelsken

51




RWZI Halle-Lot

30 1953 8,000 Zenne Bacterial bad Basis quality communal/industrial
30 RWZ1 Halls-Lembask 1973 200 Cenal Minutac Fishing water communal E
 subotabs |
31 RWZ Leuven Activated sludge communaljfindustrial
Lowouwnd . N
H 32 RW2ZI Mecheien-Noord 1983 80,000 Dijle Activated sludge Basis quality communalfindustrial
I 32 | RW2l Zemst-Hofstade Activated sludge communal H
34 RW2I Beringen-Baverio 1972 8,000 biologisch Basis quality communal
lﬂ 34 RW2I Bornem-Weert 1976 400 Syatsm Evens Basis quality communal
34 RWZI Dendermonds 1988 Scheide Activated sludge Basis quality communal/industrial .
33 RwW2l Bornem 1967 Schelde Bacterial bad Basis quality communal/industrial ":
34 RW2ZI Sint-Amands 1976 Schelde Bactarial bed communal
37 RW2Z] Antwerpen-Zuid 1980 100,000 Aerated lagoons communal
("Kielsbroek™}
3s RWZI Dourne 1977 325,000 Canal Activated siudge Drinking water communalfindustrial
{Schijnpoort) Albsrt/Lobroskdok
as RWZ1 Brasschaat 1978 25,000 Groot Schijn Bacterial bed Drinking watar communal/industrial
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RW2ZI Boachout {Kouds
Bask)

Kouds Beek Activated sludge

Basis quality

communal/industrial

RWZi Schoten

1970

35,000

Canal Albert Bacterial bed

Drinking water

communalfindustrial

RWZ!| Antwerpen-Noord

1980

481,000

Groot Schijn Activated sludge

Basis quality

communalfindustrial

RWZ! Schilde
{Zwanabeek}

1989

18,000

Aerated activated sludge

Fishing water

communal

RWZI Merksamn

1878

Canal Albert

Activated sludgs

Drinking water

communalfindustrial

*lisksider”

RWZI Wilrijk-Sruisbask 1982 150,000 Boven-Viiet Activated sludge Basia quality communal/waste
watar
RWZi Wilrijk-Blaasveld 19786 500 System Putox-Passavant Basis quality communal
1982 48,500 Activated sludge

Edegemse Beesk

communal

RWZI Edegem

communalfinduatrial

523
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fiapmaix 5,6 Wastn water trestment chaxautqruts.u of the Scheldt basin
‘din:Flanders,
‘Hourdes Visanse Nilien Mastschappi (VNN

of Knnhi: qfi

nmur af. -‘.nnignﬂ | Nean ‘ ‘Mean.
. [ Habitants | trestment. zc:pxcity L WOWAYS ;:trutunt
1 \ ﬁ.mtu Lol (e | peveentaga | percentage
Boven-Schelde 189,500 1 25,000 3 14
Leie 577,000 4 160,800 753 5.5
Dender 337,000 5 193,000 72.3 7.5
H Zenne 327,000 5 7,850 87 1 II
Dijle 337,000 3 115,500 86.5 21
Demer 606,400 10 225,550 74 15.8
" Nete 534,000 26 562,860 64.5 315
Boven-Zeeschelde 475,000 9 233,400 78.8 15.5
Beneden-Zeescholde | 964,300 20 1,486,500 87.8 474
Kanaal Gent- 297,300 4 212,500 80 25
Terneuzen

¢




19 Galmaarden 1997 tortiair
10 Navale {Landsgom} 1991 tartisir
16 Tialt 1991 tertiair
31 Oud-Hevarise (Vaalbesk) 1991
-] De Klinge (Sint-Gillis-Wans} 1991

22 Oudenaarde 1991

35 Blaasveld (Willabrosk) 1982 6,000 tertiair

12 Stekene {St. Niklaas) 1992 8,000 tertiair u
27 Landsn-Rumsdorp 1992 13,000 tortinir
31 Tarvuran-Vosr 1992 15,000 : tertiair H
12 Mosrbeks (Eksaards) 1892 20,000 tertiair

10 Evergem 1992 25,000 tertiair
31 Neerijse (Huldenberg) 1992 35,000 tertiair

19 Bever-Baverbeek 1992 535

9 Kieldrecht (Baversn-Waas) 19892 8,000 u
24 Oud-Turnhout 1982 10,000 1
28 Houthalen-centrum 1992 30,000 ]

s



31 Kortenberg 1982 24,000
Warsgem 1992 85,000
Roeselare 1992 80,000
Brakel 1883 tertiair
Ertvelds (Evergem) 1983 tertisir
21 Lede {Wichelen) 1993
24 Arsndonk 1993
28 Zoldar 1993
ﬂ as Wommeigem (Dan Tip} 1993
35 Nisi {Boom) 1993
26 Halen-Lummen 1993
30 Lot 1883
4 Lokeren 1893
22 1994 500
2z aikijn 1994 2,500
22 Outrijve 1994 12,000
18 Zandbergen 1994 8,000
18 Lierde 1994 5,000
18 St.-Antelinks 1994 2,000
ﬂ 22 Ronse 1994 65,000

°f



22 Nukerke
25 Lier 1994 30,000
26 Beverst 1994 23,000
26 Kermt 1994 8,300
26 Wimmertingsn 1994 14,000
26 Houthalen-Oost 1994 7.500
18 Lisdekarka 1994 50,000
17 Hosgaarden 1984 7,300
I 27 Zoutlesuw 1994 10,000
I 239 Diest 1994 27,000
29 Aarschot 1984 25,000

Geraardsbergen
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- pmm 5.8 |
tunt .fﬂt:i.qnei.“ waste wltux' treatmant. phnt- in Flanders (1989

ter treal

mber of waste water trea

T T sumae

con 4 74.96 13,03 19 77.46 15.43 58 70.27 17.62

BOD 4 88.80 8.22 19 86.88 1598 53 79.70 22.56

sM 4 71.03 13.18 18 9.52 131.50 58 .9 23.53

Xj-N 2 46.20 42,20 19 58.40 26.93 58 50.32 .02

COD/BOD 4 -145.59 44.56 19 -160.31 131.50 h1] -122.17 126.46

NH4+ 2 43,84 51.60 18 50.99 41.97 50 41.46 48.17

NO3- i4 3734.79 6163.92 28 -2336.77 4506,52

NO2- 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

As 1 32.83 a1 35 -113.76 804.39

Cr 12 2746 36.32 42 44.64 35.50

Cu 15 26.85 66.74 52 39.48 109.93
| Pb 15 37.96 43.08 45 54.11 4333

Ni 14 7.63 44.52

Ag 8 0.00 0.00

Zn 13 41.75 26.30

Hg 0.00 0.00

Cd 9 12.12 33.09




COD, BOD, TOD,

Noord & Zuid 2,185 ha nnmy, 87% communat KN, Ptot, Ntor, | biological prification
beveland NO3N, SM, Cu,
Cd, 2n, Hg, As,
Pb, Ni, Cr.
Whiem- 1989 76.000 Gowe &.0. 64,201 955 Waesterschalde} 10% industrial €OD, BOD, TOD, | biclogical pufication:
Annepoicer 20,265 ha anns B0% communal KjN, NO3N, pra-sadimentation; -\ H
NHAN, N-tot, axydation bed; <
Ptot, SM anserobe siudge -
stabilisation. 3
W " Waich 1988 185,000 Walcharen 110,000 28O Westarschelds) COoD, BOD, KN, Pra-sedimantstion;
Walcheran NO3, NHa, Paot. activated siudge;
Cu, Ni, Zn, As anarobe wiuige
stabihinstion
A tap Groed 1974 8,800 Grosde 1,184 " Westsrucheide) coD, 30D, sctiveted ehadge;
Het Viije van NH4AN, NOIN, biological purification
Siis KN, N, P, PO4P,
SM
Oostburg 1982 12,500 Oostburg/Zuidrande/ 11,385 1t AVaesterschelde) COD, BOD, activated shudge;
Schoorxdijke! NH4N, NO3N, binlogical purification
‘Wisteriand- KN, N, P, POAP,
karkja/Asrdenbury SM
Braskens 1989 19,000 Bierviiat/Breskarm/ #3651 ” Westarscheide} COD, BOD NH4N, activated siudge;
HootdplaatAizendiia NO3N, KiN, N, 7. | biciogicat purification
PO4P, SM
Retranchermnent 1974 33,300 Ratranchement/Siuie/ 4,070 n (Westarachelde) COoD, 30D, activated shaige;
Cacdzand NH4N, NOIN, biclogical purification
KN, N, P, PO4P,
M

lo



Nimswyliot Bad | 1989 2,500 Nisuwviat ate 91 {Wisatarschelda) €O, BOD, activated wiudge;
NHAN, NO3N, biclogical oxydation
KM, N, P, POAP,
SM
w523 Waterschap Da Drie 1980 77,600 Canalzons: 54,538 97 ‘Wasterschalde >80% communal COD, BOD, asctivated sludge;
De Drie Ambachten Tarnsuzen/Axel/Ses <20% industriel NH4AN, NO3N, bislogical purification
Ambachien van Geset KN, N, P, PO4P,
SM
4
WS24 Watarachap Kicostarzande 1983 8,000 Hortanisss 7.892 22 Westacachelds) 100% communal <OoD, BOD, activetad sludge;
Het Hulster NH4N, NO3N, biclogical purification
Ambacht KiN, N, P, PO4P,
! SM
Huist 1978 25,000 Hulet 18,080 922 Westerychelde) 100% communal 0D, BOD, activatad sludge;
NHAN, NO3N, biclogical purification
KiN, N, P, PO4F,
M
ws26 Hooghwemitsa Bath 1983 406,000 AWP MWest-Brabant 202,343 3.7 Wastaraschuide 47% coD, 80D, activatad siudge;
duchap Weat- industrisl/ B3I % Ni4N, NO2N, anserobe sludge
Brabart communal NO3N, KN, N, P, stabilisation
POAP, Aa, Cd,
Cr, Cu, Hg, Zn,
WVFEN, 9M
Baaris Nasseu 1984 14,000 7,838 93.7 {Zoomimesr) 100% communal
Chssm 1978 0,260 3,820 3.7 (Zoommaer) 100% communal
Dirnaloord 1985 7,200 5.470 93.7 100% communal
B Ersartois 1aas 20,000 22825 937 Zoommesr) 100% commune
MHalsteren 1984 10,360 10,918 93.7 Zoornmeer) 100% cormmunal
Lepelstraat 1088 2,400 1,828 23.7 Zoommear} 100% commenal
Nisuw 1972 2400 2,108 237 Zoommear) 100% communal
Vossarnear
Oasendrecht 1987 9,800 5,017 93.7 {(Westerscheide) 100% communal
Putte 1987 8,200 3,817 23.7 Waestarschaice) 100% communal




Rucphen 1863 3,000 8,717 93.7 {Zoommeer) 100% comenunal
St. Willebrord 1809 12,000 13,007 837 (Zoommaesr) 100% commune
Zegge 1973 2,400 2,245 3.7 Zoommesr) 100% communal




Weterschap
Noord- en Zuid-

Willem 1980 | 294 14.7 85.0 835.7 | 93.8 88.8 15.2 74 513 85.8 29.8 54.8
Annapolder
1991 | 1923 | 125 93,5 586.8 ] 845 85.8 12.2 7.3 40.4 589 27.4 53.1
1992 | 1984 | 12,7 93,6 7745 | 75.9 90.2 13.7 8.5 52.4 54.9 228 58,5
Waterschap Ritthem 1980
Walcheren
1991
1992 | 200 14 83 508.7 { 78 85 7.5 2.7 84 56.9 41 28
Waterschap Het Groede 19390 | 270 5.4 98 6143 | 430 93 1.9 3.2 73 76.1 25.1 &7
Vrije van Sluis
1991 | 270 2,7 99 800 30.0 95 8.6 4.3 50 63.86 14.0 78 ﬁ
1992 | 2133 | 6,4 97 501.3 | 48.1 82 8.4 4.7 50 82.7 26.4 61 ﬂ
Oostburg 1980 | 53 53 90 175 49.0 72 9.3 4.0 57 58.0 28.9 52
1991 | 101,7 | &.1 94 307.7 | 40.0 87 5.5 28 53 32.3 223 31 u
1992 | 138 89 95 373.3 | 44.8 88 5% 2.6 63 38.6 18.2 50 H

{3



3.8

Breskens 1990 | 380 740 37.0 a5 10,6 3.4 é8 58.5 28.9 54
1991 | 380 3,8 99 780 33.0 g5 8.7 3.3 62 53.4 31.0 42
1992 | 270 5.4 a8 585.7 | 41.0 93 6.5 3.2 51 41.7 29.2 30
Retran- 1990 | 1868.3 | 10.1 94 440 88.0 85 9.3 5.3 43 81.2 39.8 35
chament
1991 1000 | 17.0 83 3719 ] 1004 | 73 2.5 5.4 43 33.9 25.8 24
1992 } 113.3 | 10.2 a1 424.4 | 879 g4 6.5 2.6 &0 40.6 21.1 48 u
Nieuwwiiot 1980 1375 | &5 28 450 45.0 90 1186 6.1 47 733 28.86 81 H
Bad
1931 143.3 | 4.3 87 457.1 | 320 93 8.6 a8 56 58.5 31.0 47 n
| 1892 | 165 6.6 96 3483 | 418 88 8.8 a9 43 43.4 3a1 33 w
Watearschap De Terneuzen 1990 | 66.7 12.0 82 251.7 | 73.0 ral 9.4 6.8 28 32.1 228 30 gﬁ
 Drie Ambachten 3
1891 1000 | 17.0 83 3719 | 1004 ] 73 8.5 5.4 43 339 25.8 24 ;
1982 | 113.3 | 10.2 a1 4244 | 67.8 84 e.5 26 80 40.86 21.1 48
Waterschap Het Kiooster- 1990 | 260 2.8 29 620 34.0 95 11.8 1.3 83 60.7 88 86
Hulster Ambacht zande
1991 202.5 ) 8.1 96 700 49.0 23 8.0 1.8 B8O 48.1 13.0 73
1992 | 165 3.3 88 857.5 | 343 98 10.9 1.2 89 48.8 10.2 79
Huist 1990 | 180 3.8 98 623.3 | 41.0 94 12.4 4.2 66 81.0 25.0 59
1991 240 120 8s 7889 | 71.0 21 11.8 3.7 68 54.3 250 54
1992 ) 138.7 | 41 97 430 38.7 21 6.6 2.7 59 43.4 26.5 39




Hoogheamraad-

| schap Wast-
Brabant

ds




6. Water quality monitoring in the Scheldt basin
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1,2-dichlorine-sthane

1,1, 1trichlorine-cthane

chlorine-nitro-benzenss

chlor it

2-chlorinetoluene

4-chlorinetoluene

Organic phosphorus remedics

Azinphos-methyl

T T T 11

Parathion-methyl

Azinphos-ethyl

Fenpitrotion

87



FPolychlorobiphenyls (PCB’s)
PCB's &3]
0! ﬂm‘ lm
i
|
i
|

The last column only gives the parameters which are monitored in all Scheldt ripariam states.

PAH’s, mineral oil, radio-active parameters, chiorine-esterase draggecs, VOX and EOX are no part of

nutrieots.
the NAP/RAP.
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T (°C) 25 (M) A <25 =25 4q
pH 6.5-8.5 8-9 (M} 8,5 sx < 8,5 (A) 85 =<x <90
SM (mgfl) <70 A < 50

ﬂ Secchi {m) = 0.4 (z,n}

B Conductivity = 2,000
02 (impA) =5 n
%02 >70 50 (M) u
BOD* (mg/l) <5 8 {M) Ax6 “
COD.® {mg/) <25 A <30

PMNO4 4h (ix_ydabi!ité) {mgf)

NO3- < 25 {mgh)
NO2 =< 0.3 {mgh)
I NH4* < 0.5 (mgh} 2 {M; mg NN G<ianA < 5{mgNA)
NH2 < 0.025 {(mgfl) A < 0.2 img NI < 0,02 (mg NA)
TKN < 2mgl & {M; mg N} A < B (mgNM J




NO3 + NOZ (mg NA)

| Tot-N (= KiN + NO2 + NO3; mg

P-tot {mg PN) 1 {M) G=03enA < <015 & i
| PO4-P Imgh) 505
W PO4-P (mg PA) (current) A <03
| PO4-P (mg P (stagnant) A <005
i G < 100

{ CHL-a wgh

: Cr (mg/l} = 200 250 (M) A < 200 200 (n}
S04% (mgh) < 150 150 (M) A < 100 100
F (mg/) < 1 A<158 1.5
: 8
= 1.0 1, M <25 A) 0.2 0.05 (1)
=05 05t M =05, A) 003 0.02 (1
< 50 50 {t, M) = 30 {1, A} am 3
= 50 80 (t. M) =5 50 (1, A} 250 4{)
< 500 300 {t, M) = 200 {t, A) 30 9211
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o

< 50 50 {t, M) < 50 {t, A) 20 1) 5

ni o S0 (t, M) < 50 {t, A) 10 {9 () j
EA: waf) <1 S0 {, M) <301t A) 10 (1) 5 {1 ﬂ
Fe-tot () = 1500 H

ﬂ Mn (g < 250 A < 200 u
E Se-tot {ug/) <10 A <10 ﬁ

&%ﬁ#

MBAS {sg/} 500 (M) M s 100 100 (M)
NID + CID (ugl M < 1000
NID (gh) 500 (M} 100 (M)

ﬂ CID (g

= 2000

FColi {n/100mi)

= 2000 (V)

TTColi (MPN/1 mi}

Alpha (Bqfl)

Rest-8 (Bqfl)
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l MAH (o) 2 (M = 2 (M) 2 (M

PAH-tot {ng/) 100 (M) = 100 (M)

E Fluoranthene (ug/) 0.07 0.00&
Naftalane (pgh 0.1 0.1
Benzolalanthracens (ugf) 0.008 0.003
Bsnzolk}fluoranthene (g/) 0.02 0.003 1‘
Banzolsipyrene (pg) 0.005 0.003

ﬂ Fenanthrene (/) 0.02 0.02

H Benzolghilperylene (ug/l) 0.004 0.001

Indeno(123-cd)pyrene (ugh) 0.004 0.002

n Anthracena (/) 0.02 0.02

ﬂ Chrysene () ' _ — . 0.008 | ooc3

IChlorine-pasticides (ng/)

sS20M
< 10 (Min)

3 Dieldrin ingM)

-HCH {lindans; ngh)

10 {8)

0.2 {t)

I a-Endosulphan + sulphate {ug/l}

0.01 (1)
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{Hexachlorobutndiam o}

Azinphos-methy! (ngfl} 20 v 0.7 (t) ]
Azinphos-ethyl (ng/f 0.05 {t) ﬂ
Cholins-esterase-inhibitors {(ugh) 0.5 (M) s 05{M 051{n

§ Dichloro-vOS (wg} 0.002 1 ]
Parathion-methul {ugh} C.2 (D
Parathion-ethyl (ng/) 5 0.05 {1)
Maiathion (ng/l) 4 (1) 0.04 (1)
Diszinon {ng/l} 30 {t) 09 (D 1
Fention {(zgh) 0.02 (1
Foxim (ug) 0.2 (1)

ﬂ Mevinphos (ugh) 0.005 (1)

ﬂ Pyrazophos {ug/l) 0.003 (1)
Oxydemsthon-msthyl (g} RN
Fan (wgi) 0,02 {t, G)
Feni wgh) 0,05 {t, G) :H
Chi-bifen (ngM} 7 M) = 7 (Mt) 7 (M)
Chi-aro-amin {(ug/l) = 1Mt
Chioro-phenols {ng/l) 100 {Min) = 50 {Min)

u Monochlorophenols {ugh) 8in 0.25 (1)

H Dichlorophenols {ugh) Q.08 {1} 0.08 (1)
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 Trichlorophenols (gA) 25 0.025 (1)
| Tetrachiorphenols (gh) 11t 0.01 8 |
Pentachiorophenol {ug) 0.05 iy 0.02 {1} J
Dichlorobenzenss (ught) 2 H
Trichlorobsnzenas {ugl) 0.4 n
! Tetrachlorobanzenas g} 0.2 Il
VOX {wo) = 5 (M} 5 (M}
| EoX wgm <5M) 5
AOX (gh) < 40 (M) 40 (M)
| 1.3-dichlorpropens (ug/} 1
Trichloro-ethene {poM) 2
Hexachioro-athans (g} 1 M
Tributyitin {g) 0.01 {t}
Trifenyitin (g 0.01 {t}
Dinoseb (g} 0.02 (1)
DNOC (g} 0.3 {t
Aldicarb (ugh) 0.5 {t) J
Oxemil (ugf) 0.5 (v |
Carbandazim (ugh) 0.03 v I
Maneb (ugh} 1.0 l
Thiram g/} 002 I
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0.6 (1}

0.01 i)

21

200 {1

11

0.2 {1

< 0,004 (A}

0,05 (M)

< 0,05 (A)

Simazine (g

0.4

Atrazine (ngh)

100

7.5

2 G)

|
1CEe g
I CEHBOH (g

=5M

<1

< 40 (A)

Fanol-tot (ugM
Indice biotique

=3

ABS (détergents; mg/l)

%02

Fer {mgh)

< i
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| SEC imgm

Trifluoralin (ugfl}

| Pentachloronitrobenzene (ug/l) 0.4

Propachioro {pgh Q.1

n Linuron {(ugh) 0.1

II 3,3-dichlorobenzidine (ug/) c.2
Captaphol (ugh)

Captan (ugh)

: median value
: absoiute value
: mean summer value

-|-N>g

: total concentration in water {= dissolved + suspended matter}
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H Temperature {t) - °C °C °C
pH - - - -
E Salinity - - - -
Dissclved organic carbon {after filtration; DOC} - mg CA - mgh
l Particulated organic carbon (POC) - - - mgi :l
Total organic carbon - - - mgfl
{TOC)
Chlorophyl-a - - - wght
H Orthophosphates mgA mg PA mg PAl mgA
{o-P)
l Total phospaorus mgh mgPA mgPA mgf
{P-tot}
ﬂ Suspended matter mah mgh mg/l mg/l
_ﬁ(SM)
“ Dissolved oxygen (0} mgfl mgh mgh mgl il
H Dissclved oxygen aftsr 120 hours {0, 120) - mg/l - - 1
Oxygen saturation % 0, % 0, - % 0,
Biochemical Oxygen Damand (BODy) mgh mgh mg/l mg/l ﬂ
Bihemical Oxygen Damand {COD) mgh mg/l mgh -

11



Daily flow rate - my/s - -

Ammonium nitrogen (NH4-N) mgA mgl and mg N mg NA mgh
Kjoldahi-nitrogen (Ki-N) mgAl mg NA mg NJi mgA
Nitrite-nitrogen (NO2-N) mafl mg/l mg NA mgf
Nitrate-nitrogen (NO3-N) mg/) mg/l mg NA mg/

H Nitiits + nitrate (NO2NO3-N) - mg NA - mg/l "
E (=N/P) - M - - 'I
Conductivity HSlem HSlem HSlem mS/em :E
Chlorides {CIH) - mg/ mgll mgft
Sulphates (504%) - mg/l mg/ mgi ﬁ
Fluorides (F-) - mgll - mgi
Arsens (As) - Ll - #gh ﬂ

u Total Arsane (As-1) - #n - -

l Arsone after filtration {As-f) - Mgh - g

ﬂ Cadimium (Cd) - gl - #oN
Total cadmium - ol - -

{Cd-1)

Cadmium after fittration (Cd-f) - #all - ol
Chromium (Cr} - s - i
Total chromium - #al - -
{Cr-1)

Chromium aftaer filtration (Cr-f) - #gh - AN
Copper {Cu} - Mok s




Total copper {Cu-t)

pof

Copper after filtration {Cu-f) i

Marcury {Hg) #ol

Total mercury (Hg-1) it ‘
Marcury after filtration (Hg-f) mn Haf J
Nickel {Ni) sl gl H
Total nickel (Ni-1) sgh - H
Nickel after filtration (Ni-f} h pal

Lead (Ph) pgi s H
Total lead (Pb-1) sl - H
Load after filtration {Pb-f) 2 ol ]I
Zinc (Zn) poht #a “
Total zinc (Zn-1) N - ﬂ
Zinc after filtration (Zn-f) »gh vl

vox - i

EOX po CIA gl

ADX g Ci pgh

Benzene polt o

Toluena zol oh

Monocyclic Aromatic Carbonhydrogans (MAK) - ol
Pentachlorophenol (PCP} - Fr 1
Tetrachiorosthane {TCEa) - man




Tatrachlosomethana (T4CM)

Qo

z safl
Trichloro-sthene (TCEa) - A
‘Trichlero-mathane (chlorophorm; TCM) - pal
Aldrin ng pgh
Dialdrin ngl »an
DDT - £l
% pesticides - »h
‘Thermotolerant Coli bacteries (TColi) - nfmi
| Faocal Streptococs {FStrep) - nimi
| Faocal Colibacteries {FColi} - nimi
| Salmonaliae - nfi
| Alpha-hexachlorocyclohexana (HCH-a} ngft #94
| Beta-hexachlorocyciohexane (HCH-B) ngh ol
| Gamma-hexachlorocyclohexane (HCH-7) ngfl agh
Alpha-andosulphan {a-Endo) nght pgh
i Choline-esterase draggers (CHOLREM) Hoplt pgh
| Total aipha activity - mBg/
H (Alpha}
Total beta activity {Beta) - mBqg/l
Remaining beta activity (Rest-B} - mBa/
| Bota activity of tritium (H3 (mBg/) - - - mBa/l



International Study Group/Description of the Water quality of the Scheldt Basin (ISG/DWS)

Subject: Immission monitoring program ({surface water and sediment) in the French part of the Scheldt Basin (1990/1891).

Code: 1SG/DWS/22

Date: 27 November 1952

Table 1a, iSG-selected Immission monitoring localities in the French part of the Scheldt Basin.

T

Code! SG-code! Walsreourse Memicipal ! Codei Bia-code Walswrotrze / Mmicipal | "
000431 1SG1 Le Jard Conde-Sur-Escaut 028000 13G25 LEcallion Thiant “
000437 1SG2 Le Jard Vieux-Conde 029000 isG2e La Rhonslle Famars Jl
000535 15G3 La Petite Marque Hem 0303500 18G27 Canalde Mons Saint-Aybert Ji
001148 15G4 Courant de Bermissart Barnissart 032000 15628 L'Hognesu Thivencelles J
on1225 1S5G5 La Mamque TFourtnignies 033000 15G28 Canatdy Jard Hergnles
210000 ISEE L'Escaut Riviere Cravecoeur-Sur-Evcaul 034000 1SG30 La Vergne Noire Flines-Lex-Mortagne
11000 1867 LU'Ezcaut Riviere Caintaing-Proville 035000 JLick) | La Scarpe Rivisre St Catherine-Les-Arras
912000 1SGE L'Escaut Canalise Eswars 038000 15Gaz Canal de 1a Scarpe Fampoux
013000 18G9 Canalde L'Escaut Neuville-Sur-Escaut 037000 15633 La Scarpe Canalisee Brebleres
014000 1ISG10 Canal de U'Escaut Rouvignies 039000 sa2s La Scarpe Canalises Raches
615000 s@1n Canal de L'Escaut Trith 5t Leger a3sioe 15G35 Courant de Bernicourt Roost-Warendin
016000 18G12 Canalde L'Ezcaut Fresnss-Sur-Escaut BDADOOO 1SQ3s Canal de la Scarps Marchiennes
017000 18G13 Canal de L'Escaut Vieux-Conde 041000 15G37 Canalds la Scarpe Nivelles
015000 15614 Canal de L'Escaut Mortagne-Da-Nard 082000 1SG3s Canal By Nord Olsy Je Verger
019000 1SG15 L'Escaut Canalisee Morttagne-Du-Nord 043000 18639 La Senxee Riviers Ardetx
o19100 15618 Canal de L'Escaut Warcolng 044000 ISG40 La Sansee Palluel
013300 18G17 Canal de L'Escaut Heikijn 25000 iSG31 Lz Senzee Tortequesne
821000 15G18 Canal de St.Quentin Cantaing-Sur-Escaut 048000 13G42 Canal de Ia Senses Ferin
022000 15G19 Torrent d'Esnes Crevecoeur-Sur-Escaut S4T000 156833 La Grande Traitoire St-Amand
023000 18G20 L*Erslin ety 048800 15a34 Courant de [‘Hopital Miffonfosee
024000 1sG21 La Sensee Boughain 042000 15635 Le Decours Thun-St-Amand
025000 IsG22 La Seile Montay 050000 iSGes Canal de Roubaix Lears
026000 15G23 La Selle Saint-Python 031000 15G47 UEsplems Wattrelos
027000 15624 La Selle Noyelies-Sur-Selle 051100 15648 L'Esplerrs Splere
L 052000 15649 Lalyx Lagy

hig vy *%.UFJJV-
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Table 15, 1SG-selected Immission monitoring localities In the French part of the Scheidt Bawin,

Codai SG-codal Watortoowsze ! Aunicipal! Codal SG-code! Watoroourse Memicipal "
053000 1IS650 Lalbys Aire-Sur-La-Lys 075000 18674 Becque de Steenwarck Stesnwearck u
054000 1SG31 La Lys Canaliser Mervilie 078000 18673 Canal da 1a Deule Flats-En-Escrebleux

054100 15652 La Lys Canalisee Mervilie 078100 15678 L'Eacrebleux Flers-En-Escreblesix

055000 15653 La Lys Canalisee Estaires 077000 18G77 Canal de 1a Daula Courrlaraz

055500 1SG54 La Lawe Lastrem 078000 Sa78 Canal ¢ ia Datle Courriaras

056000 1ISG5S La Lys Canaliaee Erquinghem 079000 lsan Canal de Ia Deule Don “
057000 1G58 La Lys Canaligzes Deulemont 080000 isaso Canal de Ia Deuls Haubourdin u
058000 ts@s7 La Lys Canatisee Warmneton 081000 18681 Canal de la Deuls ‘Wambrechlas "
053000 I15G58 La Lys Canalises Wervicq 082000 182 Deule Canal Daulemont "
080000 15059 La Laquette Wittemesse 033000 15623 Canalde Lans Hames

061000 ISGS0 La Malde Du Pas-De-Calais Alre-Sur-La-Lys 035000 1sase La Marqgue Forsst-Sur-Marqua

082000 13661 Canal CAlre A La Bassee Cuinchy 028000 1SGes La Marque Wasquahat

0563000 18662 Canald’Aire A L Basses Beuvty Les Bethune 087000 15G3s Canal s Roubaix Marquette 1as Lile

083900 15G83 Canal CAlre A La Sassos Alre-Sur-La-lys 088000 1sGs7 Becque de Newville Halluln

064000 1SG64 Ls Surgeen Cambrin

088000 1SGes Guarbecrjue Saint-Venant "
067000 15668 Riviers de Busnes Saint-venant "
088000 15087 La Clarence Calonne Riconart "
089000 1sces La Clarencs Choquas

070000 18G89 La Nave Busnes

071000 ISG70 La Lawe Bruay-En-Ariols

072000 1sarn La Lawe Essars "
073000 1ISG72 La Loisne Coulure

074000 1SG73 Canal de la Bourre Merville
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Afpendix 6 ‘Water quality monitoring localities in the Wallonlan part of the

chetdt baain.

|

: == »
| 2 Wate ' Mundoipality
I, 380 Ipalls I’Esqaut Bléhaties
" 380 Ipalle I'Escaut Kain
" 400 Ipalle I’Escaut Pottes
" 551 Ipalle Canal de |'Esplarres Salnt-Lager
’. 560 ipalle Canal de I"Esplorres Lears-Nord [
[ | 580 ipalla I'Enpiorree Leers-Nord l
; 630 Ipalle la Rhoanes Orrair H
| 660 Ipaile la Lys Ploagsteert
870 Ipalle Ia Lys Warhaton
690 Ipalle la Lys Comines
| II 1270 Ipalle la Dondre Ath N
| IIJ 390 idea la Senne Soignies
1398 bw la Senne Qusnast
1630 i Idea Canal Charleroi-Bruxaelles Courcelles
| 1532 idaa lo Tintia Vieaville
1641 Idea Piaton Gouy-Lez-Pieton
1662 Idea Canel Charleroi-Bruxellea Feluy
1660 lbw La Dyle Limel
I 1780 lbw Lo Train Archennes
2230 idea la Haine Saint-Vaast
ﬂ 2281 Idea la Halnne Jomeappes
2280 idea la Haine Hensies
2300 idea 'Hogneau Quievrain
2340 Canal Pommaeroel-Antaing Peronnes
2361 le Grardd Courant Bernissart
2380 ldea Canel du Centre
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Appandix 6.6 Selectad water quality monitoring localitias in the Flemish part
-of the Schelde basin.

e =
A1 AWP-‘H o | 'Wintersourns Munleipality ]l
. boasin . -
7 Leopoldkanaal Brugge :l'
7 l.eopoldKanaal Assenade
7 Leopoldkaneal/ Sas van Ghent {Nether- l'
laabeliakanaal lands)
u 300 2004 12 Kanaal Gant-Ternauzen Zalzate
340 2008 12 Kenaal Gont-Tarnsuzen Gent
n 380 2006 12 Nieuwe Moervaart Gent
“ 1540 2007 37 Schelde Antwerpen —Il
" 1620 2008 37 Schelde Hamilisem —H
1640 2009 38 Schelde Dendarmonde —“
1850 2010 27 Schalde Zola
“ 1680 2071 21 Schelde Wattoran
1890 2012 20 Schelde Destolbergan
1720 2013 20 Schelde Gant
f 1730 2014 22 Schelde Zwalm :!
1740 2015 22 Sohelda Qudenasrde
1760 2018 22 Schelde Avelgem -H
1780 2017 22 Schelde Peacq -“
1800 2018 as Groot Schijn Antwerpsn
Il 1980 2019 39 Barbierbeek Kruibeke
|L21 00 2020 35 Rupel Niel
2120 2021 32 Dijla Machalen
2150 2022 32 Dijle Rotselaar
2180 2023 31 Dijle Rotselaar
2200 2024 n Dijle Leuven jﬂ
2500 2025 25 Benaden Nete Macheien
25 Grote Nete Goel —ﬂ
25 Grote Nete Geel ﬂ
e s e e
Loostion code VMM | 18G~cods | AWPHL: | Watercourse 1 Munidpility
] basin
26800 2028 25 Grote Nate Geol

———

8 °

i




atercourie

2700 2029 24 Klaine Nato Lier
ﬂ 3250 2030 25 Grote Laak Laakdel
32980 2031 25 Molse Neoat Gasl :
3410 2032 | a0 Zenne Machelan
ﬂ 3420 2033 30 Zenne Bruseel li
3450 2034 30 Zanne Zomat
3460 2038 30 Zonne Brussel
i 3470 2036 30 Zenne Brussael
3600 2037 30 Zenne Halle
3700 2038 32 Vrouwviiet Mechelen
3900 2039 29 Demer Rotoslaar
3830 2040 29 Demer Diest
397¢ 2041 26 Demer Lummen
33980 2042 26 Demer Hasselt
3990 2043 26 Demer Hasseit
4020 2044 28 Damer Bilzan 4
4190 20456 29 Zwartebesk Lurmmen
4230 2048 28 Valpe Halen
4250 2047 28 Velpe Kortenaken
4270 2048 27 Gate Halen
4280 2049 27 Gote Helen
4420 2060 27 Grote Nete Hoegeaarden |
4990 2081 34 Dorpsioop St. Amands

Nisuwe Dender

Dendemaonde

Dender

Aaslst

Dander

Denderlesuw

5070 2068 18 Demder Ninove i
5080 2088 18 Dondar Geraardshergen

Ij‘l 10 2057 18 Dender Geraardshergen
5710 2058 20 Laie Ghant

I 5780 2068 16 Leis Wislsbeke

LEBOO 2080 18 Lete Korteijk

g &



v | AwPa

Wassiooursa | wanitpaney | “
n 5820 2081 16 Leie Menan "
uiaao 2062 16 Loin Warvik u
ﬂ 5890 2083 16 Pstegemse haek Dainze I
H 5930 2004 16 Tichalbeek/Gaverbeek Zulta
960 20685 16 Qude Mandel Dentergem !
H 5980 2086 18 Speibeek Dentergem
5990 2087 18 Zouwheek Zulte
" 8030 2068 16 Mandoel Dentergam
H 6300 2068 16 Gavarbeek Waregoem
8330 2070 18 Gaverbesk Harelheke i
!»8500 2071 16 Heulebeek Kortrijk
8640 2072 16 Gaverhbeak/Beoque de Menen
Nauville
!iem 2073 16 Galuwse Book Menen
7160 2074 23 Zwalm Zwalm
" 7440 2075 22 Grote Spiarabboek/Zwarte Spiare-Halkijn
Spiarehesk
H T450 2076 22 Grote Spiersbesk Spiere-Helkijn
7610 2077 10 Paskehesk Nevaela
H 7660 2078 10 Schipdonkkanaal-Aflei- Damime
dingskanael
H 7700 2079 11 Kanaol Gent-Oostende Qostende
ﬁ 7720 2080 11 Kanaai Gent-Qostenda Brugge I
7760 2081 1 Kenaal Gent-Oostends Beornem
7800 2082

17 Ringvaart Gent




7. Conclusions, discussion and future activities
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Mr. Leo Santbergen

Ministry of Transport, Public Works and
Water Management

Direction Zeeland

P.0.Box 5014

NL - 4330 KA Middelburg

RW/0/93/572 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 for 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, peh’s, pak’s, etc...). Istrongly suggest to include

a summary of these data in the report.

I ’ll unfortunately not be able to attend the meeting in Namur because of the exams at the
University.

Yours faithtully,

Professor R, WOLLAST

Encls.

xZ
.



MAST DAYS AND EUROMAR (Brussels, 17-19 March 1993)

Workshop Report
on
Shelf Edge Exchange Processes: Mediterranean versus North Atlantic

Let CHOU
Laboratoire I>'Océanogrpahie Chimique
Université Libre de Bruxelles

The discussion of the workshop session was concentrated on the identification of key

questions and of gaps related to studies on shelf edge exchange processes. Recommendations
were suggested by the key speakers and other workshop participants for future research.

5.

1~
.

Biogeochemical Cycles

Coastal zones are areas of high productivity and thus are important for the
quantification of the global carbon cycle. However, air/sea exchange measurements of
CO, carried out in previous studies rarely include the coastal oceans. It is recommended
that in the future global carbon budget for CO, fluxes take into account processes
occurring in this region.

Until present the amount of organic carbon being transferred from the coast zone
to the open ocean acrass the ocean margins is unknown. This is certainly one of the key
questions to be addressed in future studies.

It was also pointed out that the understanding of the hydrodynamics in the
shelf/slope regions is essential for the quantification of global biogeochemical cycle of
carbon and the associated elements.

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.

S
[“I




Sediment Transport

It is important to link the hydrodynamic system with the transport of 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 of study because they are likely subject to climatic change.

The assistance from the modellers is highly desirable.

Biology

One needs to know the energy flow via the pelagic-benthic coupling system.
Processes controlling the transfer of 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 of basic
data of high quality is strongly needed. Again, interdisciplinary research is strongly
recommended.

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 of 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 of the MAST II programme, which covers various disciplines.
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15 GUIDELINES FOR _THE USE OF SEDIMENTS AS A MONITORING TQOL 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 0slo and Paris Commissions to meet needs speci-
fied by the Joint Monitoring Group.

16.2 Sampling Methods

Different problems dictate different approaches and levels of
sophistication 1n 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 clesing 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 alsoc 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 zZones 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 heed to assess
variablility in a given area through appropriate sampling. The
number of samples required for this purpose <an be evaluated by
appropriate statistical analysis of +the wvariance within and
between samples.
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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 bioclogical 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 reasonahle compromise between
the desired vertical (historical} reseolution, the number of
samples to be processed and the amount of material necessary for
A variety of dLfferent analyses. Smaller slices, down to about 2
mm, are still practicable in arcas of low depogition, depending
on the intensity of biological mixing.

15,2.3 Thixd 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 depasition and the nature and consequences
of biolegical mixing. It is the objective of this work to under-
stand the rate and mechanism of contaminant build-up in the
sediment reservolr and eventually to determine c¢ontaminant
hudgets 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
cantimeters per decade, the required time interval for repeated
sampling of marine sediments in a monitoring programme is usually
several vears,

—
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15.4 Sample degcription

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,
- ¢olour (Munsell colour chart).

If possible, the sediment cores should be X-raved 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 sedimentological and Geochemical Information

For any study of marine sediments in relation to contamination, a
basic amount of information is necessary about the deposit and
i1ts composition. This information requires the determination of:

- Water content

- grain size charac;eristics

- organic and inorganic carbon content

- Al (or Sc) and Fe (or Mn) content

- the contaminants of concern,

The redox potential should be evaluated at least gualitatively

{i.e., whether the surficial sediments are oxic or anoxic and, if
gxic, 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 1s 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 um). 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.

cj ;\[
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15,7 Chemical analysis

For the analysis of inorganic constituents, the sample should
preferably be Ereeze-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 feollowing 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 1s given 1in reports of recent intercalibration
exercises.
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16 SEDIMENT OUALITY "RITERIA: NORMALIZATION TECHMIQUES OR_METALS

16.1 Introduction

This section of the report oresents a tentative normalization

technique for evz.yating =he concentrations of metallic con-
taminants in sedimerts with respect to backgreund Or natural
levels expected Zfor similar non-contaminated deposits. It3
purpose is to determine whare anomalous concentrations OCCUr

relative to those normally 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, preZerential accumulation oOf particle-
associative contaminants occurs in zones of fine sediment deposl-
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 1s
purely physical and consists of characterizing the sediment by
measuring its content of fine material. The second approach is of
a chemical nature and is based on the fact that the small slg9
fraction is usually rich in slay minerals, ixon and manganese
oxi~hydroxides and organic matter. Chemical parameters represen-

tative Qf these components =ayv thus be used to characterxize the
small size fraction,

It 1is strongly suggested =hat several parameters be used in the
evaluation of guality critezia of sediments. The types of infor-
mation gained by utiliz:ng these various parameters are often
complementary and extremely useful, considering the complexity
and diversity of situations  encountered in  the sedimentary
environment. Furthermore, <=he measurements of the parameters
selected here are relatively simple and inexpensive.

The interpretation of the data generally requires a comparison

petween the chemical compas:tion of the sediments from a selected
area and background or natural values found in uncontaminated
sediments. In this context, the relationships betweel the concen-
trations of contaminants and various sedimentary characteristics,
such as dgrain-size distridbution and mineralogical composition,
are very useful. A step-by-step description of the selected pro-

cedure and a short justification of the methodology &re given
below.

16.2 Sampling Strateqgy

Ideally, a sampling strategy should be based on & knowledge ©f
the source of contaminan=s, the trarsport pathways of suspended
matter and the rates of accumulation »f sediments in the reglon
axi

of interest. However, sting dz-a are often too limited to
define the ideal sampling hemea.

=
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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 hydrocarbens that do not have hoth 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 dJdecided to amend the document in order to
respond better to the urgent request of the 0slo 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 Introduction

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 enerqgy, 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-

7
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ization approaches widely used in oceanography and in atmospheric
sciences have been selected here. The first 1s 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 c¢lay 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., Al, S5c, 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 1in the
evaluation of the quality of sediments. The types of informatlion
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 c¢oncentrations of contaminants
within estuarine and coastal sediments.

14.1.2 Sampling Strateqy

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 1ideal sampling scheme. Since contaminants concentrate
mainly in the fine fraction, sampling priority should be given to
areas containing fine material that usuvally correspond to zones
of deposition,

The high variability in the physical, chemical and biological
properties of sediments implies that an evaluation of sediment
guality 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 bhetween 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 methodeology of sampling and analysis should follow the recom-
mendations outlined in the "Guidelines for the Use of Sediments
as 4 Monitoring Tool for Contaminants in the Marine Environment"
(ICES, 1987). In most cases, the uppermost Jlayer of sediments,
collected with a tightly c¢losing 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 uncontaminated locations or other reference ma-
terial.
7¢
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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 hiological 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 Analvtical Procedures

Typical analytical procedures +to he followed are cutlined in
Table 6. The number of steps that are selected will depend on thq
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 um, corresponding to the sand/silt classification limit, be
determined. The sieving of the sample at 63 um is, however, often
not sufficient, especially when sediments are predominantly fine
grained. In such cases, it 18 better to normalize with lower size
thresholds since the contaminants are mainly concentrated in the
fraction less than 20 um, and even more specifically in the clay
fraction (< 2 um). It is thus proposed that a determination be
made, on a sub-sample, of the weight fraction less than 20 um and
that less than 2 um with the aid of a sedimentation pipette or by
elutriation. 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 amohng areas.

14.1.3.2 Anglysis of contaminants

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 he useful in
tracing the regional dispersal of metals associated with specific
grain-size fractions, when the provepance of the material remains
the same. However, sample fractionation is a tedious procedure
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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 Normalization Procedures

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 3simple but powerful method of normaliz-
ation. Linear relationships between the concentration and the
welght 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 1s inadequate to explain all
the natural trace variability in the sediments. In order +to
interpret better the compositional variability of sediments, it
1s also necessary to attempt to distinguish the sedimentary comn-
ponents with which the contaminants are associated throughout the
grain-gsize spectrum. Since effective separation and analysis of
individual components of sediments is extremely difficult, such
assocliations 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 mattar 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 regpect to alumi-
nium are commonly used to characterize various sedimentary par-
ticulate materials (gee 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.
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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 alsgo 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 ag 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 Tabhle 7.

14.1.4.3 Interpretation of the data

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 ¢©f 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 hy:

E¥ = (X/Al)sed/(X/Al)

crust crust

where X/Al refers to the ratio 0of the concentration of element X
to that of Al 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 compariscon with metal levels in sediments equivalent
in origin and texture.

These values <c¢an be compared to the normalized wvalues obtained
for the sediments of a given area. Large departures £from these
mean values indicate either contamination of the sediment or
local mineralization ancmalies.
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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 vields
useful information on the source of contamination and on the
mineralogical phase assgsociated 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 &£t al., 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 alsc be used to
show the change of contaminant load in an area if the method 1is
used on samples taken over intervals of some years (Cato, 1988).

A multi-element/component study, in which the major and trace
metals, along with grain size and organic carbon contents, bhave
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 1into 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 o©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.

14.1.5 Conclusions

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 +o contamination, but
rather could easily be a reflection of differences in sediment
provenance.
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N .

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 gediments. This is because such studies can identify
the factors that control the variability of the concentrations of
contaminants in the sediments.
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A TYPICAL APPROACH FOR DETERMINATIONS OF PHYSICAL AND CREMICAL

PARAMETERS IN MARINE SEDIMENTS

OBTAIN SUB-SAMPLE
from GraT or Core

Store 8
Frozen oT at 4 C

¥
DTY
REMOVE
Materia] 32 mm

HOMOGENIZE SAMPLE

I
SUB-SAMPLE

|

total Tigestion

Determination
of trace metals
and reference
elements

1 1

SUB-STMPLE SUB-SAMPLE SUB-STHPLE
total extraction Determination other analyses
T of organic if required
and inorganic
Determination carhon
of organic
contaminants

JoH

SUB-S5AMPLE

Grain size
analysis
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‘TABLE 7

SUMMARY OF NORMALIZATION FACTORS

Normallization Size .
factor (um) Indicator Role
Textural
Determines physical sorting
and depositional pattern of
metals
Sand 2000-63 Coarse-grained metal-poor Usually diluent of trace
minerals/compounds metal concentrations
Mud <63 5ilt and clay size metal- Usually overall concentrator
hearing minerals/compounds of trace metals
Clay {2 Metal-rich clay minerals Usually fine-grained accumu-
lator of trace metals
Chemical
Si Amount and distribution of Coarse-grained diluter of
metal-poor quarte contaminants
Al Al silicates, but used to Chemical tracer of Al-sili-
account for granular vari- cates, particularly the clay
ations of metal-rich fine minerals
silt + clay size Al-sili-
cates
1i, Sc Structurally combined in Tracer of clay minerals, par-

Organic carbon

Fe, Mn

Carbonates

clay minerals and micas

Fine-grained organic matter

Metal-rich silt + clay size
Fe-bearing clay minerals,
Fe-rich heavy minerals and
hydrous Fe and Mn oxides

Biogenic marine sediments

ticularly in sediments con-
taining Al-silicates in all
size fractions

Tracer of organic contami-
nants. Sometimes accumulator
of trace metals like Hg and
cd

Chemical tracer for Fe-rich
clay fraction. High adsorp-
tion capacity of organic and
inorganic contaminants

Diluter of contaminants.
Sometimes accumulate trace
metals like €4 and Cu




