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Indicator Fact Sheet

19 -  Hazardous substances in river water

Key message 

( The concentrations of cadmium and mercury have decreased in selected rivers in EU rivers since the late 1970’s reflecting the success of measures to eliminate pollution of these 2 List I substances under the Dangerous Substances Directive.

Figure 1
Annual average concentration (µg/l) of cadmium and mercury at monitoring stations included in the EU Exchange of Information Decision between late 1970’s and 1996. 
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Note: the EU environmental quality standards for cadmium and mercury in inland waters are 5 µg/l and 1 µg/l as annual averages, respectively 

Source: EU Member State returns under the Exchange of Information Decision (77/795/EEC)
Results and assessment 

Policy relevance: target or objective for the indicator

The main policy’s that are relevant to the control of hazardous substances are The Dangerous Substances Directive (76/464/EEC) (and its daughter directives) and the Water Framework Directive (2000/60/EC). The Dangerous Substances Directive has been incorporated into the Water Framework Directive and will be repealed in 2013 although Article 6 (concerning the setting of limit values and emission standards for List 1 substances) has already been repealed. The standards set for the various substances by the Dangerous Substances Directive daughter directives are not due to be repealed.

Policy context 

The Dangerous Substances Directive required the drawing up of a list of dangerous substances (candidate list I). This contained 132 substances of which 18 were subsequently placed onto List I, the rest were considered to be on List II. The aim was to eliminate pollution from List I substances and reduce pollution from List II substances.

Article 16 paragraph 2 of the Water Framework Directive required the setting up of a list of priority substances. There are 32 substances or groups of substances on the priority list and the Commission will apply Europe-wide Environmental Quality Standards (EQS’s) and Emission Limits (the Dangerous Substances Directive allowed countries to do either). This priority list replaces the 1982 ‘candidate list 1’ from the Dangerous Substances Directive. The Commission has also identified a subset of the priority list of substances where discharges, emissions or losses should cease or be phased out in no longer than 20 years. 

Environmental context

There are estimated to be between 20,000 to 70,000 different chemicals on the market. Many of these will end up in the aquatic environment, and in many cases have potentially harmful affects on aquatic biota and man. Many slowly degrade and accumulate in the environment and along food chains. It is important therefore that the levels of these potentially harmful substances are monitored in the environment.

The substances on List I of the Dangerous Substances Directive and on the WFD priority list have been chosen specifically because of their detrimental effect on the environment. This indicator focuses on the trends of those substances in water.

Assessment

The data arising from the exchange of information decision indicate that there has been a significant decrease in mercury and cadmium concentrations in some rivers in many EU Member States. It is not known how representative the relative few stations are of the general or compliance situation in EU countries. The stations are more likely to provide general surveillance information rather than on compliance of specific discharges (impact stations) as required by the Dangerous Substances Directive: ‘impact’ stations would provide compliance information. Nevertheless there has been significant decrease in many EU counties reflecting the success of the measures required under the Directive. Information on the remaining List I substances and on the new WFD Priority List substances is much more limited.

Subindicators

Key message 

( Most of the stations within the COMMPS database at which List I substances are monitored are below EU Environmental Quality Standards.

( The number of hazardous substances monitored by EU countries are very variable with Germany, the UK and Austria monitoring the most and Finland, Ireland and Portugal the least. This implies that potentially not enough surveillance monitoring for hazardous substances is undertaken in some European countries.

( Seven of the EU15 countries do not monitor any of the substances that are on the Water Framework Directive Priority List.

( Twelve substances that were identified as pesticide active ingredients (reported as having been on the market in July 1993) are on the Water Framework Directive Priority List. All the EU 15 countries authorise (status in January 2001) at least one of these substances that they do not monitor in water. Greece, Ireland and Portugal all authorise 9 of these active ingredients but do not monitor for any of them.

( The European average concentrations of the top 10 substances identified by the COMMPS procedure are generally below 1 µg/l. Concentrations at individual sites may of course be higher. EU EQS values for these Priority List substances are being developed.

Figure 2
Numbers of monitoring stations exceeding the Environmental Quality Standards established for List I substances under the Dangerous Substances Directive. Also shown are the numbers of stations with annual average concentrations less than 10% of EQS, and between 10% of EQS and EQS values.
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Notes: numbers in brackets equate to number of stations at which substances are monitored. The number on the right axis equates to the number of stations at which the EQS value is exceeded. 

Source: COMMPS database

Figure 3: 
Number of hazardous substances that are monitored, by country. (Source COMMPS database
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Figure 4: Number of substances (and their derivatives) that are on the Water Framework Directive priority list that are monitored, by country
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Figure 5: Pesticide active ingredients that are on the WFD priority list that are currently authorised but are not monitored
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Notes: 

Sources: From the European Commission Indicative List and COMMPS
Figure 6
Median and mean concentrations of the 10 most highly ranked substances in the Water Framework Directive Priority List within the COMMPS database

[image: image7.wmf]0.0044

0.005

0.007

0.008

0.0088

0.003

0.0199

0.0335

0.0117

0.0706

0.235

0.0091

0.0099

0.0123

0.0171

0.0175

0.02

0.0349

0.0355

0.0529

0.4509

0.5612

0.001

0.01

0.1

1

Benzo-k-fluoranthene

Hexachlorobenzene (HCB)

Benzo-a-pyrene

Benzo-g,h,i-perylene

Benzo-b-fluoranthene

Chlorfenvinphos

Chlorpyrifos

Indeno (1,2,3-cd) pyrene

1,2,4-Trichlorobenzene (TCB)

Pentachlorophenol

Diuron

µg/l

Mean

Median


Figure 7 Percentage samples greater than 0.1(g/l for some commonly found pesticides in England and Wales
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Notes:

Source: Environment Agency of England and Wales

Figure 8 Non-compliance with List I and List II Dangerous substances directive Environmental Quality Standards in England and Wales
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Notes:

Source: Environment Agency of England and Wales

Assessment for the sub-indicator

The COMMPS database was developed by the Commission for the identification of a Priority List of substances for the Water Framework Directive. List I substances under the Dangerous Substance Directive are included in the COMMPs database. The data on List I substances indicates that EQS values are exceeded at relatively few stations. It is however not known how representative this picture is of the situation in each country in terms of general levels of these substances or on the level of compliance.

The COMMPS dataset is very large (0.75 million determinations) but is biased towards a few countries that provided most information. There is also no information of how representative the data are. It is not certain whether or not the absence of data from a particular country indicates that no monitoring is undertaken. However there are very large differences in the number of substances and stations at which hazardous substances are monitored by EU countries. This implies that many EU countries are not undertaking adequate monitoring for these substances.

There are 32 substances on the Water Framework Directive Priority List (54 substances including the different isomers). Seven of the EU15 countries (France, Finland, Italy, Ireland, Luxembourg, Portugal and Sweden) do not monitor any of these substances according to the data supplied to COMMPS. 

Of the substances on the Water Framework Priority List, 12 were identified as pesticide active ingredients under directive 91/414/EEC concerning the placing of plant protection products on the market (reported as having been on the market in July 1993). These are listed in table 1. All the EU 15 countries authorise (status in January 2001) at least one of these substances that they do not monitor for in water according to the data supplied to COMMPS. Greece, Ireland and Portugal all authorise 9 of these active ingredients but do not monitor for any of them (see figure 4). It should be noted that although a substance may have been authorised in a country it does not necessarily mean that it is widely used.

There is not a consistent European database on the levels of the WFD Priority List Substances in Europe’s waters. However the available data from the COMMPS database indicates that for many substances annual average concentrations are below 1 µg/l. There are at present no EU standards against which these concentrations can be compared. However, the Commission is in the process of developed such EU standards for use in the WFD.

Some data is available for England and Wales which gives and indication of the trends of hazardous substances in rivers. Figure 7 shows the percentage of samples greater than the drinking water standard (0.1(g/l) of some commonly occurring pesticides in England and Wales. Although there are no definite trends some pesticides evidently occur at concentrations that would be of concern if the water were drunk untreated.

Figure 8 shows the number of monitoring sites failing standards for the Dangerous Substances Directive in England and Wales. It shows an improvement in list I substances from 1992 to 2000 but no clear trend for list II substances.
Data 
Table: The authorisation and monitoring status of pesticide active ingredients that are on the WFD priority list.


Endosulfan
Anthracene
Simazine
Trifluralin
Alachlor
Atrazine
Chlorpyrifos
Diuron
Isoproturon
Chlorfenvinphos
Pentachlorophenol
Naphthalene

AU

(




(
(
(
(

(

B
(



(





(


D
(
(




(


(
(


DK
(

(
(
(
(
(
(
(
(



E
(
(

(



(
(


(

F
(
(




(


(

(

FIN
(
(
(
(
(
(
(
(
(
(
(
(

GR
(
(
(
(
(
(
(
(
(
(

(

I
(
(




(
(
(
(
(
(

IRL
(
(
(
(
(
(
(
(
(
(
(
(

LUX
(
(

(
(

(


(

(

NL
(


(
(

(


(



PT
(
(
(
(
(
(
(
(
(
(
(
(

S
(
(
(
(
(
(
(
(
(
(
(
(

UK

(


(


(
(




KEY


Authorised and monitored

(
Authorised but not monitored


Not authorised but monitored

(
Not authorised and not monitored

Notes: Table shows pesticide active substances that member states reported as having been on the market on 25 July 1993 that are also on the WFD Priority List. Their status of authorisation is for January 2001 and whether or not they are monitored is from COMMPS.
Spreadsheet files: 

Cadmium total-eoi-averaged

mercury-eoi-averages

COMMPS-all-years-EQS.xls

Number of substances monitored.xls

Priority substances monitored.xls

PestAIs_ authorised not monitored.xls

COMMPS-top-10.xls

EA-pesticides.xls

EA dangerous.xls

Meta data
Technical information
1. Data source: Exchange of Information Decision and COMMPS databases

2. Description of data: Data are submitted to the Commission every 3 years from a few selected rivers in each EU country. The determinands include cadmium and mercury. Not all countries report on all the required determinands. The COMMPs database contains 0.75 million individual determinations. However the database is biased to a few countries with for example the UK providing 0.5 million of these determinands. The Commission and Member states will have to undertake a revision of the COMMPS procedure (or equivalent) in 4 years to update the priority list of substances under the WFD.

3. Geographical coverage: EU15

4. Temporal coverage: Exchange of Information from 1977 to 1996 for some countries. A complete time series is not available for every country or every determinand. COMMPS database generally covers years 1994 to 1996 .

5. Methodology and frequency of data collection: Exchange of Information, data collected from 3 years. Data to be submitted by the September of the year following the last year of the 3 year period. Data for 1996 to 1998 not yet available, though have been reported to the Commission. COMMPS one off exercise for the WFD.

6. Methodology of data manipulation: annual average and median concentrations calculated from the disaggregated data in the databases.:

Quality information
7. Strength and weakness (at data level): Consistent datasets limited to only 2 substances (of the 17 List 1 and 132 List II substances. However the time series is relatively good for some countries. 

8. Reliability, accuracy, robustness, uncertainty (at data level): The COMMPS dataset is very large (0.75 million determinations) but is biased towards a few countries that provided most information. There is also no information of how representative the data are. Most countries did not provided information on what type of water the samples were from. Also it is not certain whether or not the absence of data from a particular country indicates that no monitoring is undertaken.

9.
Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 

Relevancy: 1

Accuracy:
3

Comparability over time: 2 (for mercury and cadmium) 3 for other substances

Comparability over space:
2 (for mercury and cadmium) 3 for other substances

Further work required 

The EEA/ETC-WTR has started to implement EUROWATERNET-impact which will greatly improve the quality and quantity of data on Priority List s and other hazardous substances in all types of water.
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