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The effects of urban waste water treatment 
on the quality of rivers, lakes and seas 
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Summary 
�
7KH�8UEDQ�:DVWH�:DWHU�7UHDWPHQW�'LUHFWLYH�LV�D�FRUH�HOHPHQW�LQ�&RPPXQLW\�HIIRUWV�WR�LPSURYH�ZDWHU�
TXDOLW\�LQ�ULYHUV��ODNHV�DQG�FRDVWDO�ZDWHUV��DQG�WKURXJK�WKDW�WKH�SURWHFWLRQ�RI�QDWXUH�DQG�ELRGLYHUVLW\�
DQG�KXPDQ�KHDOWK����RI�WKH�SULRULW\�DUHDV�RI�WKH�6L[WK�(QYLURQPHQWDO�$FWLRQ�3URJUDPPH��
0RUH�DQG�LPSURYHG�GDWD�IURP�FHUWDLQ�06�ZRXOG�KHOS�WR�SDLQW�D�PRUH�FRPSOHWH�SLFWXUH�RI�WUHQGV��6RPH�
0HPEHU�6WDWHV�KDYH�SURYLGHG�QR�GDWD���
:H�GRQ�W�KDYH�GDWD�RQ�ULYHU�DQG�ODNH�TXDOLW\�LWVHOI��+RZHYHU��ZH�KDYH�GDWD�RQ�SROOXWLRQ�OHYHOV�LQ�ULYHUV�
DQG�ODNHV�ZLWK�NH\�VXEVWDQFHV�IRXQG�LQ�XUEDQ�ZDVWH�ZDWHU��7KHVH�VXEVWDQFHV�DUH��

- RUJDQLF�PDWHULDO��WKDW�FDQ�JLYH�ULVH�WR�SUREOHPV�IRU�GULQNLQJ�ZDWHU�TXDOLW\�DQG�FDXVH�R[\JHQ�
GHSOHWLRQ�DQG�WKHUHE\�ORVV�RI�ELRGLYHUVLW\�LQ�WKH�UHFHLYLQJ�ZDWHUV��

- QLWUDWH��OHDGLQJ�WR�HXWURSKLFDWLRQ��RYHU�IHUWLOLVDWLRQ��DQG�JLYLQJ�SUREOHPV�IRU�GULQNLQJ�ZDWHU�
TXDOLW\�

- SKRVSKRUXV��DOVR�FRQWULEXWLQJ�WR�HXWURSKLFDWLRQ��
- DPPRQLXP��ZKLFK�LQ�XQ�LRQLVHG�IRUP�DV�DPPRQLD�LV�SRLVRQRXV��

$YDLODEOH�GDWD�IURP�WKH�06�WKDW�DUH�IXUWKHVW�VKRZ�WKDW�LPSOHPHQWDWLRQ�RI�WKH�GLUHFWLYH�V�UHTXLUHPHQWV�
OHDGV�WR�PRVW�SDUDPHWHUV�EHLQJ�EHORZ�OHYHOV�WKDW�QRUPDOO\�JLYH�ULVH�WR�SRRU�TXDOLW\��WKRXJK�VWLOO�KLJKHU�
WKDQ�EDFNJURXQG�QDWXUDO�OHYHOV��2UJDQLF�PDWHULDO��SKRVSKRUXV�DQG�DPPRQLXP�DOO�IDOO�WR�ORZHU�OHYHOV��
1LWUDWH�LV�VWLOO�D�SUREOHP�IRU�WZR�UHDVRQV��ILUVWO\��LW�LV�SURYLQJ�GLIILFXOW�WR�UHPRYH�QLWUDWH�LQ�ZDVWH�ZDWHU�
WUHDWPHQW�SODQWV��DQG�VHFRQGO\�DQG�PRUH�LPSRUWDQWO\��DJULFXOWXUH�LV�WKH�GRPLQDQW�VRXUFH�LQ�PRVW�DUHDV��
+RZHYHU��0HPEHU�6WDWHV�WKDW�DUH�IXUWKHU�EHKLQG�DQG�VWLOO�IDFLQJ�PDMRU�LQYHVWPHQWV�FDQ�UHVW�DVVXUHG�
WKDW�LQYHVWPHQWV�LQ�XUEDQ�ZDVWH�ZDWHU�WUHDWPHQW�LQ�DFFRUGDQFH�ZLWK�WKH�GLUHFWLYH�ZLOO�UHVXOW�LQ�
PHDVXUDEOH�DQG�VLJQLILFDQW�LPSURYHPHQWV�LQ�ZDWHU�TXDOLW\��
7KH�JHQHUDO�SRVLWLYH�WUHQGV�WKDW�KDYH�EHHQ�GRFXPHQWHG�GRQ�W�PHDQ�WKDW�WKHUH�DUH�QR�SUREOHPV��
'HVSLWH�LPSURYHG�ZDWHU�TXDOLW\�HXWURSKLFDWLRQ�LV�VWLOO�D�PDMRU�(XURSHDQ�LVVXH��7R�IXUWKHU�UHGXFH�
HXWURSKLFDWLRQ�LW�PD\�EH�QHFHVVDU\�WR�WDNH�PHDVXUHV�WR�UHGXFH�WKH�GLIIXVH�ORDG�RI�SKRVSKRUXV�IURP�
DJULFXOWXUH��,Q�PDQ\�SODFHV�WKLV�FRQWULEXWLRQ�LV�VXEVWDQWLDO�DQG�DW�WKH�VDPH�OHYHO�DV�WKH�LQSXW�IURP�ZDVWH�
ZDWHU�WUHDWPHQW�SODQWV��
1LWUDWH�IURP�DJULFXOWXUH��DGGUHVVHG�E\�RWKHU�&RPPXQLW\�OHJLVODWLRQ��DOVR�SOD\V�D�PDMRU�UROH�LQ�
HXWURSKLFDWLRQ��
,Q�WKH�IXWXUH��LPSOHPHQWDWLRQ�RI�WKH�ZDWHU�IUDPHZRUN�GLUHFWLYH�ZLOO�EULQJ�WKHVH�GLIIHUHQW�HOHPHQWV�
WRJHWKHU�WR�D�FRKHUHQW�ZKROH���
�

�

Main messages

•There are serious data gaps

•Implementation of the directive    
leads to measurable and
significant improvements in water 
quality, and thereby in protection 
of human health and the 
environment

•Eutrophication is still a problem

�



Basis of the assessment  
�
7KLV�DVVHVVPHQW� LV�PRVWO\�EDVHG�RQ�GDWD�DQG�LQIRUPDWLRQ�JDWKHUHG�E\�WKH�(($�VLQFH�
WKH�8UEDQ�:DVWH�:DWHU�7UHDWPHQW�'LUHFWLYH�GRHV�QRW�REOLJH�0HPEHU�6WDWHV�WR�UHSRUW�
LQIRUPDWLRQ�RQ�WKH�VWDWH�RI�WKHLU�ZDWHU�ERGLHV�WR�WKH�&RPPLVVLRQ��7KH�GDWD�JDWKHULQJ�
KDV� PDLQO\� EHHQ� GRQH� XVLQJ� (852:$7(51(7�� D� QHWZRUN� RI� PRQLWRULQJ� VLWHV�
HVWDEOLVKHG� ZLWK� 0HPEHU� 6WDWHV�� 'HOLYHU\� RI� GDWD� XQGHU� WKH� (852:$7(51(7�
SURFHVV� LV� YROXQWDU\�� $V� RI� )HEUXDU\� ����� %HOJLXP�� ,WDO\� DQG� /X[HPERXUJ� KDG�
GHOLYHUHG�QR�GDWD�ZKHUHDV�'HQPDUN�� ,UHODQG�� WKH�1HWKHUODQGV�DQG�8.�KDG�GHOLYHUHG�
DOO�ULYHU�DQG�ODNH�GDWD�UHTXHVWHG���

7KH� SDUDPHWHUV� PRVW� UHOHYDQW� IRU� DVVHVVLQJ� WKH� LPSDFW� RI� 8::7� DUH� QLWURJHQ�
FRPSRXQGV��SKRVSKRUXV�z�H[SUHVVHG�DV�WRWDO�SKRVSKRUXV�DQG�RUWKRSKRVSKDWH���DQG�
%LRFKHPLFDO�2[\JHQ�'HPDQG��

3

State of information: data deliveries by country

Eurostat/OECD

Status: 1998

 Country River Quality Lake Quality
Waste Water 

Treatment

 Austria JJJ JJ R
 Belgium  K  K Q
 Denmark JJJ JJJ R
 Finland JJ JJJ R
 France JJJ J Q
 Germany JJ J R
 Greece JJJ K R
 Ireland JJJ JJJ R
 Italy K K Q
 Luxembourg K K R
 Netherlands JJJ JJJ R
 Portugal K J Q
 Spain JJJ JJ R
 Sweden J JJ R
 United Kingdom JJJ JJJ R

Status: 02/2001

EUROWATERNET Data

JJJ

JJ

J

K

R

Q

Data delivered for more than 67% of EUROWATERNET stations.

Data delivered for 33 - 67% of EUROWATERNET stations.

Data delivered for less than 33% of EUROWATERNET stations.

Data delivered to Eurostat/OECD.

Incomplete data set delivered to Eurostat/OECD.

No data delivery under EUROWATERNET.

�
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What waste water treatment can achieve  

7\SLFDOO\��SULPDU\�WUHDWPHQW�UHPRYHV������RI�%2'�ORDG�DQG�WHUWLDU\�WUHDWPHQW�������
/LWWOH�SKRVSKRUXV�LV�UHPRYHG�E\�SULPDU\�WUHDWPHQW�ZKHUHDV�WHUWLDU\�WUHDWPHQW�ZRXOG�
UHGXFH�ORDGV�E\��������
7KXV�DQ\�FKDQJHV�LQ�ZDWHU�TXDOLW\�UHVXOWLQJ�IURP�LQFUHDVHG�ZDVWH�ZDWHU�WUHDWPHQW�
VKRXOG�EH�LQGLFDWHG�E\�FKDQJHV�LQ�PHDVXUHG�GHWHUPLQDQGV��VXFK�DV�WRWDO�SKRVSKRUXV��
RUWKRSKRVSKDWH�DQG�%2'��7KHUH�VKRXOG�DOVR�EH�VHFRQGDU\�FKDQJHV�UHVXOWLQJ�IURP�
GHFUHDVHV�LQ�WKH�ORDGV�DQG�FRQFHQWUDWLRQV�RI�WKHVH�GHWHUPLQDQGV��VXFK�DV�
LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�WKH�DTXDWLF�HFRV\VWHPV���
�

�

What waste water treatment can achieve

Percentage removal

Type of 
treatment

Nitrogen Phosphorus BOD

Primary 20 25 50

Secondary 35 40 90

Tertiary 75 90 95

�
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Changes in waste water treatment by region 1980-1997 
�
7KH�SHULRG�����������VDZ�D�PDUNHG�LQFUHDVH�LQ�WKH�SURSRUWLRQ�RI�WKH�SRSXODWLRQ�
FRQQHFWHG�WR�ZDVWH�ZDWHU�WUHDWPHQW�IDFLOLWLHV�DQG�FRQVLGHUDEOH�FKDQJHV�LQ�WUHDWPHQW�
OHYHOV����

,Q�QRUWKHUQ�FRXQWULHV�WKH�PDMRULW\�RI�WKH�SRSXODWLRQ�ZDV�FRQQHFWHG�WR�VHZHUV�ZLWK�
ZDVWH�ZDWHU�WUHDWPHQW��LQ�WKH�HDUO\�����V��,Q�PDQ\�RWKHU�FRXQWULHV�D�ODUJH�LQFUHDVH�LQ�
WKH�SRSXODWLRQ�VHUYHG�RFFXUUHG�RYHU�WKH�����������SHULRG���$XVWULD�DQG�6SDLQ�VDZ�WKH�
SURSRUWLRQ�RI�SRSXODWLRQ�FRQQHFWHG�WR�VHZHUV�DQG�ZDVWH�ZDWHU�WUHDWPHQW�PRUH�WKDQ�
GRXEOH�RYHU�WKH�SHULRG�ZKLOH�*UHHFH�KDV�H[SHULHQFHG�D�PDUNHG�LQFUHDVH�VLQFH��������

7KH�SHUFHQWDJH�RI�SRSXODWLRQ�FRQQHFWHG�WR�WHUWLDU\�WUHDWPHQW��WKH�PRVW�ULJRURXV�
OHYHO��KDV�DOVR�LQFUHDVHG�VLQFH������LQ�DOO�(XURSHDQ�UHJLRQV���0DQ\�ZHVWHUQ�FRXQWULHV�
KDYH�FRQVWUXFWHG�WHUWLDU\�WUHDWPHQW�SODQWV�VLQFH�WKH�ODWH�����V��

�

State of action
Changes in waste water treatment in regions of Europe 

between 1980/85, 1990/94 and 1995/97

Northern                                                Western Southern
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Notes: Only countries with data from all periods included, the number of countries in parentheses. 
Northern: Iceland, Norway, Sweden, Finland.
Western: Austria, Ireland, United Kingdom, Luxembourg, Netherlands, Germany, Denmark.  
Southern: Greece, Spain.  
Incomplete datasets from: Liechtenstein, Belgium, Italy, France, Portugal.

Source: OECD/Eurostat
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Percentage of population of EU countries connected  
�
,Q�QRUWKHUQ�DQG�ZHVWHUQ�(XURSH�PRUH�WKDQ�����RI�WKH�SRSXODWLRQ�LV�FRQQHFWHG�WR�
ZDVWH�ZDWHU�WUHDWPHQW�IDFLOLWLHV��,Q�VRXWKHUQ�(XURSH�WKH�ILJXUH�LV�OHVV�WKDQ�����DQG�
WUHDWPHQW�LV�OHVV�HIILFLHQW��
�
(IILFLHQW�WHUWLDU\�WUHDWPHQW�LV�PRVW�ZLGHVSUHDG�LQ�)LQODQG��6ZHGHQ�DQG�'HQPDUN�
�

�

Percentage of population of EU countries connected to Urban 
Waste Water Treatment works, 1995 to 1997
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%
Incomplete datasets from: Liechtenstein, Belgium, Italy, France, Portugal.

Source: OECD/Eurostat
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Organic pollution – a success story 
�
%LRFKHPLFDO�R[\JHQ�GHPDQG��%2'��LV�D�PHDVXUH�RI�WKH�R[\JHQ�GHPDQG�DULVLQJ�IURP�
WKH�PLFURELRORJLFDO�EUHDNGRZQ�RI�RUJDQLF�PDWWHU�LQ�ZDWHU��+LJK�ELRFKHPLFDO�R[\JHQ�
GHPDQG��%2'��PD\�LQGLFDWH�D�SRWHQWLDO�IRU�UHGXFHG�R[\JHQ�OHYHOV�LQ�ZDWHU��WKHUHE\�
DIIHFWLQJ�WKH�ELRGLYHUVLW\�RI�DTXDWLF�FRPPXQLWLHV��,W�LV�RQH�RI�WKH�PDLQ�SDUDPHWHUV�
XVHG�LQ�WKH�8::7'�IRU�FRQWUROOLQJ�GLVFKDUJHV��$�%2'�OHYHO�RI�OHVV�WKDQ���PJ�2��O�LV�
LQGLFDWLYH�RI�D�UHODWLYHO\�FOHDQ�ULYHU��ZKLOH�PRUH�WKDQ���PJ�2��O�SRLQWV�WR�D�ULYHU�WKDW�LV�
UHODWLYHO\�SROOXWHG��
�
7KH�VOLGH�LQGLFDWHV�WKDW�%2'�OHYHOV�KDYH�GHFUHDVHG�GXULQJ�WKH�����V�LQ�DOO�VL]HV�RI�
ULYHU�LQ�WKH�(8���7KH�GURS�LV�GXH�DW�OHDVW�LQ�SDUW�WR�LPSURYHG�OHYHOV�RI�VHZDJH�
WUHDWPHQW��ZKLFK�LQ�WXUQ�LV�SDUWO\�D�UHVXOW�RI�LPSOHPHQWDWLRQ�RI�WKH�8UEDQ�:DVWH�:DWHU�
7UHDWPHQW�'LUHFWLYH���
�
6PDOO�ULYHUV�KDYH�WKH�ORZHVW�FRQFHQWUDWLRQV�RI�%2'�DQG�YHU\�ODUJH�ULYHUV�WKH�KLJKHVW�
FRQFHQWUDWLRQV��7KLV�SUREDEO\�UHIOHFWV�WKH�GLVFKDUJHV�IURP�VHZDJH�WUHDWPHQW�ZRUNV�
DQG�LQGXVWU\��WKH�ODUJHVW�RI�ZKLFK�WHQG�WR�EH�ORFDWHG�RQ�WKH�ELJJHU�ULYHUV���
�
$XVWULD�DQG�'HQPDUN�KDG�ORZHVW�OHYHOV�RI�%2'�DW�WKH�VWDWLRQV�PHDVXUHG��DQG��
%HOJLXP�DQG�WKH�1HWKHUODQGV�WKH�KLJKHVW���
�

�
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BOD7 and phosphorus loads in Finland before and after WW treatment  
�
)LQODQG�SURYLGHV�D�EHVW�SUDFWLFH�H[DPSOH�RI�WKH�EHQHILFLDO�LPSDFW�RI�VWHDGLO\�
H[SDQGLQJ�VHZDJH�WUHDWPHQW���%\������WKH�DYHUDJH�OHYHO�RI�RUJDQLF�PDWWHU��%2'���
UHPRYDO�DQG�SKRVSKRUXV�UHPRYDO�KDG�ULVHQ�WR�������$V�D�UHVXOW�WKH�WRWDO�ORDG�RI�
RUJDQLF�PDWWHU�IURP�SXEOLF�ZDVWHZDWHU�SODQWV�LQWR�ODNHV��ULYHUV�DQG�VHD�DUHDV�KDG�
IDOOHQ�E\������VLQFH�WKH�HDUO\�����V��DQG�WKH�ORDG�RI�WRWDO�SKRVSKRUXV�E\�������
�

�

BOD7 and phosphorus loads in Finland before and after 
treatment in municipal sewage works, 1971-1997

Pressure is decreasing

�
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Phosphorus concentrations in rivers  
 
1DWXUDO�FRQFHQWUDWLRQV�RI�WRWDO�SKRVSKRUXV�DQG�RUWKRSKRVSKDWH�ZLOO�YDU\�E\�
FDWFKPHQW�GHSHQGLQJ�XSRQ�IDFWRUV�VXFK�DV�JHRORJ\�DQG�VRLO�W\SH��1DWXUDO�UDQJHV�DUH�
FRQVLGHUHG�WR�EH�DSSUR[LPDWHO\���WR���� J�3�O�IRU�RUWKRSKRVSKDWH�DQG���WR���� J�3�O�
IRU�WRWDO�SKRVSKRUXV�LQ�VXUIDFH�IUHVKZDWHUV��:DWHUV�FRQWDLQLQJ�FRQFHQWUDWLRQV�DERYH�
���� J�3�O�ZRXOG�EH�FRQVLGHUHG�WR�EH�RI�SRRU�TXDOLW\�DV�VLJQLILFDQW�HXWURSKLFDWLRQ�
HIIHFWV�ZRXOG�EH�H[SHFWHG��
�
3KRVSKRUXV�FRQFHQWUDWLRQV�JHQHUDOO\�GHFUHDVHG�LQ�(XURSHDQ�ULYHUV�LQ�WKH�����V�DQG�
����V��WRS�ILJXUH����7KHUH�DUH�QRW�YHU\�PDUNHG�GLIIHUHQFHV�EHWZHHQ�WKH�GLIIHUHQW�VL]HV�
RI�ULYHUV�WKRXJK�PHGLXP�VL]HG�ULYHUV�JHQHUDOO\�KDYH�KLJKHU�FRQFHQWUDWLRQV�RI�
SKRVSKRUXV�WKDQ�RWKHUV��
�
7KHUH�DUH��KRZHYHU��FOHDU�GLIIHUHQFHV�EHWZHHQ�WKH�UHJLRQV�RI�(XURSH�LQ�WHUPV�RI�
SKRVSKRUXV�FRQFHQWUDWLRQV��ZLWK�)LQODQG�KDYLQJ�IDU�ORZHU�DQG�PRUH�VWDEOH�
SKRVSKRUXV�FRQFHQWUDWLRQV�RYHU�WKH�QLQH�\HDU�SHULRG�FRPSDUHG�ZLWK�RWKHU�FRXQWULHV�
�PLGGOH�ILJXUH���:HVWHUQ�(XURSHDQ�FRXQWULHV�DSSHDU�WR�KDYH�VLPLODU�PHGLDQ�
SKRVSKRUXV�FRQFHQWUDWLRQV�RYHU�WKLV�SHULRG���
�
7KH�ERWWRP�ILJXUH�LQGLFDWHV�WKDW�QRUWKHUQ�FRXQWULHV�VXFK�DV�)LQODQG�KDYH�PRUH�ULYHU�
VWDWLRQV�ZLWK�ORZ�FRQFHQWUDWLRQV�RI�SKRVSKRUXV��DQG�ZHVWHUQ�DQG�VRXWKHUQ�FRXQWULHV�
IHZHU��

�

Phosphorus concentrations (µg P/l) in rivers
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Phosphorus in lakes  
 
*RRG�JHRJUDSKLFDO�DQG�KLVWRULFDO�GDWD�IRU�SKRVSKRUXV�FRQFHQWUDWLRQV�LQ�ODNHV�DUH�
ODFNLQJ��PDNLQJ�UHJLRQDO�FRPSDULVRQV�GLIILFXOW���$YDLODEOH�GDWD�DUH�SUREDEO\�
XQUHSUHVHQWDWLYH�EHFDXVH�WKH\�DUH�JHQHUDOO\�PRUH�DYDLODEOH�IRU�ODNHV�ZLWK�SUREOHPV�
WKDQ�WKRVH�ZLWKRXW��
�
:KDW�LV�FOHDU�LV�WKDW�RYHU�WKH�SDVW�GHFDGHV�WKH�HQYLURQPHQWDO�TXDOLW\�RI�VRPH�ODNHV�
KDV�LPSURYHG��)RU�ODNHV�IRU�ZKLFK�GDWD�H[LVW��WKH�SURSRUWLRQ�RI�WKRVH�ULFK�LQ�
SKRVSKRUXV�KDV�GHFUHDVHG�DQG�WKH�SURSRUWLRQ�RI�ODNHV�RI�QHDU�QDWXUDO�TXDOLW\�
�DVVXPHG�WR�EH�EHORZ���� J�3�O����KDV�LQFUHDVHG��7KH�FOHDQHVW�ODNHV������ J�3�O����KDYH�
JHQHUDOO\�UHPDLQHG�XQFKDQJHG�ZKLOH�WKH�PRVW�SROOXWHG�ODNHV�KDYH�LPSURYHG�VLQFH�WKH�
����V��
�
0XFK�RI�WKH�FKDQJH�FDQ�EH�DVFULEHG�WR�EDQQLQJ�RI�SKRVSKRUXV�LQ�GHWHUJHQWV�DQG�
LPSURYHG�WUHDWPHQW�RI�XUEDQ�ZDVWH�ZDWHU��PRVW�QRWLFHDEO\�LQ�WKH�1RUGLF�DQG�ZHVWHUQ�
(XURSHDQ�FRXQWULHV��,QGXVWULDO�SROOXWLRQ�KDV�VLPLODUO\�EHHQ�VXEVWDQWLDOO\�UHGXFHG��,Q�
DGGLWLRQ��WKH�GLVFKDUJH�RI�ZDVWH�ZDWHU�KDV�LQ�VRPH�LQVWDQFHV�EHHQ�PRYHG�WR�D�SRLQW�
GRZQVWUHDP�RI�WKH�ODNH��,Q�FHUWDLQ�ODNHV�DQG�UHVHUYRLUV��VSHFLDO�DFWLRQ�SURJUDPPHV�LQ�
WKH�FDWFKPHQW�KDYH�EHHQ�SXW�LQ�SODFH�DQG�VRPH�DUH�EHJLQQLQJ�WR�KDYH�SRVLWLYH�
HIIHFWV��
�

��

Phosphorus in lakes is decreasing
Temporal change in distribution to total phosphorus classes (in µg P l-1) amongst selected European lakes. 

Note: 126 lakes across Europe
Source: compiled by ETC/IW from questionnaire returns
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Phosphorus in coastal waters 
 
&RQFHQWUDWLRQV�RI�QXWULHQWV�LQ�FRDVWDO�ZDWHUV�LQ�ZLQWHU�WLPH�DUH�DQ�LQGLFDWRU�IRU�WKH�
VWDWH�RI�WKH�PDULQH�HQYLURQPHQW�DQG�WKH�SRWHQWLDO�IRU�HXWURSKLFDWLRQ��
7KH�WUHQG�RI�SKRVSKRUXV�FRQFHQWUDWLRQ�LQ�WKH�FRDVWDO�ZDWHUV�RI�HDFK�FRXQWU\�LQ�WKH�
1RUWK�HDVW�$WODQWLF�DQG�%DOWLF�DUH�VKRZQ�LQ�WKH�JUDSKLF��)RU�VHYHUDO�UHJLRQV�WKH�WUHQG�
LQ�SKRVSKRUXV�LV�GHFUHDVLQJ��EOXH�EDUV��ZKLOH�LQ�WKH�PDMRULW\�RI�WKH�UHJLRQV�QR�WUHQG�
FRXOG�EH�REVHUYHG��JUH\�EDUV���7KH�GHFUHDVH�LQ�SKRVSKRUXV�FRUUHODWHV�ZLWK�WKH�
REVHUYHG�GHFUHDVLQJ�WUHQG�LQ�PDMRU�(8�ULYHUV��
�

��

Changes in phosphate concentrations in OSPAR 
and HELCOM coastal waters, 1985-1998

Phosphorus is decreasing

Source: ICES, Finnish National Focal Point 
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Sources of phosphorus  
�
(PLVVLRQV�RI�SKRVSKRUXV�DUH�GHFUHDVLQJ�LQ�PDQ\�SDUWV�RI�(XURSH��5HVXOWV�IURP�ODUJH�
ULYHU�FDWFKPHQWV�RU�QDWLRQDO�HPLVVLRQ�LQYHQWRULHV�VKRZ�WKDW�D�UHGXFWLRQ�RI��W\SLFDOO\��
�������KDV�RFFXUUHG�VLQFH�WKH�PLG�����V��(PLVVLRQV�IURP�WKH�LQGXVWULDO�VHFWRUV�LQ�
'HQPDUN�DQG�WKH�1HWKHUODQGV�KDYH�GHFUHDVHG�E\�DV�PXFK�DV����������
�
3KRVSKRUXV�ORDGLQJ�JHQHUDOO\�LQFUHDVHV�ZLWK�LQFUHDVLQJ�KXPDQ�DFWLYLW\�LQ�WKH�
FDWFKPHQW��,Q�PRUH�GHQVHO\�SRSXODWHG�DUHDV���������RI�WKH�GLVVROYHG�SKRVSKRUXV�
ORDG�WR�LQODQG�ZDWHUV�LV�GHULYHG�IURP�SRLQW�VRXUFHV��ZKLOH�DJULFXOWXUDO�DFWLYLW\�JHQHUDOO\�
DFFRXQWV�IRU���������,I�WKHUH�ZHUH�QR�KXPDQ�DFWLYLW\��SKRVSKRUXV�OHYHOV�ZRXOG�RQO\�EH�
������RI�FXUUHQW�OHYHOV��,Q�WKHVH�GHQVHO\�SRSXODWHG�FDWFKPHQWV��PXQLFLSDO�VHZDJH�
GLVFKDUJHV�JHQHUDOO\�DFFRXQW�IRU�WKH�PDMRU�SDUW�RI�WKH�WRWDO�SRLQW�VRXUFH�GLVFKDUJHV���
�

��

Where does phosphorus come from

Notes: Atmospheric precipitation only considered for some catchments. Natural load included in agriculture for the Dutch rivers. 
The lower bars have the highest proportion of agricultural pollution
Source: compiled by ETC/IW from state of the environment reports: Windolf, 1996; Swedish EPA, 1994; Umweltbundesamt, 
1994; BMLF, 1996; Ibrekk et al., 1991; Italian Ministry of the Environment, 1992; RIVM, 1992; Löfgren and Olsson, 1990
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Nitrogen concentrations in rivers  
�
7KH�GDWD�IRU�QLWUDWH�RU�WRWDO�R[LGLVHG�QLWURJHQ��721��VKRZ�QR�WUHQG�EHWZHHQ������DQG�
������6PDOO�ULYHUV��KRZHYHU��KDYH�KLJKHU�FRQFHQWUDWLRQV�WKDQ�WKH�RWKHU�VL]H�FDWHJRULHV��
7KH�ORZHVW�FRQFHQWUDWLRQV�RI�QLWUDWH�RU�721�DUH�JHQHUDOO\�IRXQG�LQ�1RUZD\��3RUWXJDO�
DQG�,UHODQG��DQG�WKH�KLJKHVW�LQ�'HQPDUN��%HOJLXP�DQG�*HUPDQ\���+RZHYHU��LW��VKRXOG�
EH�QRWHG�WKDW�WKH�QXPEHU�RI�PRQLWRULQJ�VWDWLRQV�SURYLGHG�E\�1RUZD\��3RUWXJDO�DQG�
%HOJLXP�LV�VPDOO�DQG�KDV�QRW�EHHQ�SURYLGHG�WKURXJK�WKH�(852:$7(51(7�SURFHVV��
7KH�LQIRUPDWLRQ�IRU�WKRVH�FRXQWULHV�PD\�WKHUHIRUH�QRW�EH�UHSUHVHQWDWLYH�RI�DOO�RI�WKHLU�
ULYHUV���
�
,Q�DGGLWLRQ��WKH�FRQFHQWUDWLRQ�RI�QLWUDWH�LQ�ULYHUV�LV�VLJQLILFDQWO\�LQIOXHQFHG�E\�\HDU�WR�
\HDU�YDULDELOLW\�LQ�ZDWHU�UXQ�RII�DQG�ULYHU�IORZ��&RQFHQWUDWLRQ�GDWD�~DGMXVWHG��IRU�WKLV�
YDULDELOLW\�ZRXOG�LPSURYH�WKH�LQIRUPDWLRQ�RQ�WUHQGV�RI�QLWUDWH�LQ�ULYHUV��
�
&RQFHQWUDWLRQV�RI�QLWUDWH�EHORZ�����PJ�1�O�ZRXOG�EH�FRQVLGHUHG�DV�QDWXUDO�RU�
EDFNJURXQG�OHYHOV�IRU�PRVW�(XURSHDQ�ULYHUV��DOWKRXJK�IRU�VRPH�ULYHUV�OHYHOV�RI�XS�WR���
PJ�1�O�DUH�UHSRUWHG��&RQFHQWUDWLRQV�RI�QLWUDWH�DERYH�����PJ�1�O�ZRXOG�EH�WDNHQ�DV�
UHODWLYHO\�SRRU�TXDOLW\�DQG�ZRXOG�H[FHHG�WKH�JXLGHOLQH�FRQFHQWUDWLRQ�IRU�QLWUDWH�RI�����
PJ�1�O�DV�JLYHQ�LQ�WKH�GLUHFWLYH�RQ�6XUIDFH�:DWHU�IRU�'ULQNLQJ���������((&����
�

��

Nitrogen concentrations (mg N/l) in rivers
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Sources of nitrogen  
�
1LWURJHQ�SROOXWLRQ�LV�XVXDOO\�GRPLQDWHG�E\�GLIIXVH�VRXUFHV��LQ�SDUWLFXODU�DJULFXOWXUH��
7KHUH�LV�D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�QLWURJHQ�FRQFHQWUDWLRQV�DQG�WKH�
SHUFHQWDJH�RI�IDUPODQG�LQ�ULYHU�FDWFKPHQWV��,Q�WKRVH�ULYHU�V\VWHPV�GUDLQLQJ�
FDWFKPHQWV�LQ�WKH�FHQWUDO�DQG�ZHVWHUQ�SDUW�RI�(XURSH���������RI�WKH�QLWURJHQ�ORDG�WR�
LQODQG�ZDWHUV�LV�UHODWHG�WR�DJULFXOWXUH���
,Q�'HQPDUN��IRU�H[DPSOH��ZKHUH������RI�WKH�WRWDO�ODQG�DUHD�LV�IDUPODQG��DSSUR[LPDWHO\�
����RI�WKH�QLWURJHQ�GLVFKDUJH�WR�LQODQG�ZDWHUV�LV�D�FRQVHTXHQFH�RI�DJULFXOWXUDO�
DFWLYLWLHV��
�

��

Where does nitrogen come from

Notes: Atmospheric precipitation only considered for some catchments. Natural load included in agriculture for the Dutch rivers. The lower bars 
have the highest proportion of agricultural pollution 
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�Enlargement  
�
$�VWXG\�FDUULHG�RXW�E\�WKH�(($�VKRZHG�WKDW�LPSOHPHQWDWLRQ�RI�WKH�8::7�'LUHFWLYH�LQ�
���DFFHVVLRQ�FRXQWULHV�ZRXOG�LPSURYH�ZDWHU�TXDOLW\��7KH�PRVW�FRVWO\�VFHQDULR��WHUWLDU\�
WUHDWPHQW�DV�UHTXLUHG�IRU�VHQVLWLYH�DUHDV��ZRXOG�FRVW�D�WRWDO�RI�DSSUR[LPDWHO\�QLQH�
ELOOLRQ�HXU�IRU�WKRVH�FRXQWULHV�DQG�\LHOG�TXLWH�VXEVWDQWLDO�HPLVVLRQ�UHGXFWLRQV��)RU�
%2'�WKH�FXW�ZRXOG�EH�������IRU�SKRVSKRUXV������DQG�IRU�QLWURJHQ�������+RZHYHU��LI�
VLPXOWDQHRXV�PHDVXUHV�ZHUH�QRW�WDNHQ�WR�UHGXFH�HPLVVLRQV�IURP�GLIIXVH�VRXUFHV�z�
DJULFXOWXUH�z�WKH�LPSURYHPHQW�LQ�ZDWHU�TXDOLW\�ZRXOG�QRW�EH�HQRXJK�WR�SUHYHQW�WKH�
HXWURSKLFDWLRQ�RI�UHFHLYLQJ�ZDWHUV��
�

��

Enlargement
Change in emissions in AC 10 from urban waste water plants 

as a result of treatment as required for sensitive areas 
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