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2.4
Chemical quality
In June 1999 the Joint Water Commission of the Federal States (LAWA) published the report “Flowing Waters in the Federal Republic of Germany – Water Quality Maps 1987 -1996”. For 18 selected chemical and physical parameters this report shows the historical development of the pollution situation at the measuring stations in the LAWA network (see also Fig. 3). The chemical and physical indicators of water quality were evaluated in accordance with uniform criteria nationwide, and presented in the form of a tabular and cartographic overview. This cartographic information supplements the biological water quality map of 1995. Additional data has been and will be published by the Federal Environmental Agency (UBA) in cooperation with LAWA in the “UBA-Texte” series and the “Daten zur Umwelt” (“Data on the Environment”) series. The data also form the basis for the following description of the water quality of the major flowing waters.


Fig. 3: LAWA Network of Measuring Stations (2001)
Table 5:
Selected parameters of major rivers (mean values).

Water quality of the major flowing waters

The development of chemical water quality is shown later in the form of an overview for each river basin. The quality is assessed by grouping the annual indicators in the pollution classes: marked, elevated, high and very high (cf. Section 4.3).

The Danube is the least polluted of the major rivers. Important reasons are the dilution of pollution loads by the large quantities of water in the Danube catchment area and the relatively low pressure of exploitation compared with other river basins (Section 2.1). For example, chloride concentrations in the Danube (Jochenstein) average around 15 mg/l, whereas in the Rhine, Elbe and Oder they are around 6 to 10 times higher (Table 5).

There has been a noticeable increase in oxygen concentrations in the Danube since the seventies. Substantial improvements have also been recorded for phosphate and ammonium. Nitrate concentrations, by contrast, continued rising until the early 1980s and have since been stagnating at this level (marked pollution).

Heavy metal pollution is relatively light compared with the other rivers (Table 6). The suspended solids phase 

Table 6:
Development over time of heavy metal pollution in suspended particulate material in mg/kg (dry matter). The figures shown are the 50-percentile (light: Rhine*, Weser* 1994-1999, Elbe**, Oder** (1996, 1999: mean)) or the maximum value (shaded: Danube***, Weser* 1988-1992).

	Parameter
	River
	1988
	1990
	1992
	1994
	1996
	1999

	
	Danube, Jochenstein
	213
	110
	38
	37
	33
	40

	
	Rhine, Kleve-Bimmen
	
	110
	105
	71
	83
	63

	Lead
	Weser, Bremen
	130
	200
	220
	97
	120
	150

	
	Elbe, Schnackenburg
	153
	215
	164
	178
	156
	160

	
	Oder, Schwedt
	
	
	
	
	149
	123

	
	Danube, Jochenstein
	0.4
	0.7
	0.6
	0.4
	0.3
	0.5

	
	Rhine, Kleve-Bimmen
	
	1.8
	1.7
	1.2
	1.3
	0.8

	Cadmium
	Weser, Bremen
	11.0
	9.6
	25.0
	3.6
	2.1
	4.9

	
	Elbe, Schnackenburg
	9.7
	11.5
	14.7
	13.0
	8.5
	9.2

	
	Oder, Schwedt
	
	
	
	
	7.7
	6.7

	
	Danube, Jochenstein
	53.0
	58.0
	51.9
	46.0
	39.0
	39.0

	
	Rhine, Kleve-Bimmen
	
	86.0
	80.5
	54.0
	71.5
	60.0

	Chromium
	Weser, Bremen
	69.0
	86.0
	79.0
	45.0
	48.0
	55.5

	
	Elbe, Schnackenburg
	248
	304
	237
	150
	140
	120

	
	Oder, Schwedt
	
	
	
	
	126
	87.6

	
	Danube, Jochenstein
	49.0
	50.0
	51.6
	47.0
	42.0
	43.0

	
	Rhine, Kleve-Bimmen
	
	
	77.5
	55.0
	70.0
	54.0

	Copper
	Weser, Bremen
	110
	85.0
	100
	42.0
	47.0
	64.0

	
	Elbe, Schnackenburg
	211
	325
	276
	170
	139
	120

	
	Oder, Schwedt
	
	
	
	
	142
	105

	
	Danube, Jochenstein
	41.0
	33.3
	38.0
	46.0
	41.0
	35.0

	
	Rhine, Kleve-Bimmen
	
	
	47.5
	43.0
	46.5
	41.0

	Nickel
	Weser, Bremen
	49.0
	66.0
	83.0
	30.0
	43.0
	48.5

	
	Elbe, Schnackenburg
	67.8
	103
	64.7
	81.1
	66.8
	66.0

	
	Oder, Schwedt
	
	
	
	
	65
	50.8

	
	Danube, Jochenstein
	0.56
	0.40
	0.80
	0.50
	0.20
	0.13

	
	Rhine, Kleve-Bimmen
	
	0.60
	0.72
	0.39
	0.58
	0.47

	Mercury
	Weser, Bremen
	0.58
	0.58
	0.58
	0.28
	0.29
	0.25

	
	Elbe, Schnackenburg
	16.3
	21.1
	11.9
	7.5
	4.1
	3.6

	
	Oder, Schwedt
	
	
	
	
	2.5
	1.2

	
	Danube, Jochenstein
	757
	280
	392
	167
	209
	273

	
	Rhine, Kleve-Bimmen
	
	540
	490
	360
	435
	290

	Zinc
	Weser, Bremen
	1,000
	990
	1,300
	470
	600
	760

	
	Elbe, Schnackenburg
	1,460
	2,180
	2,340
	1,840
	1,355
	1,300

	
	Oder, Schwedt
	
	
	
	
	1,314
	1,010


* Centrifuge, ** Settling tank (monthly composite sample), *** Suspended solids collecting box

Source: Joint Water Commission of the Federal States (LAWA), Federal Institute of Hydrology (Berlin), ARGE Elbe, UBA database QUADAWA 
contains moderate to marked pollution with copper and sometimes marked pollution with zinc. Below Kehlheim the Danube displays at times very high to elevated pollution with mercury, at the other measuring stations very low pollution.

The Danube is also less polluted with organic chemicals dangerous to the environment than other rivers (Table 7). Following process changes in the cellulose industry, concentrations of trichloro​methane at Jochenstein have now fallen below the detection limit of 0.2 µg/l. However a survey trip in 1998 revealed conspicuously high concentrations of HCB in suspended solids between Kehlheim and Regensburg (146 and 117 µg/kg). The results confirm the findings of the Bavarian fish monitoring programme. The polluter was identified by the water management authority and the discharges stopped. Of the pesticides investigated, conspicuous levels of isoproturon were found in the period 1996-1998.

The Rhine is the most heavily used river in Europe, and also the one with the greatest variety of uses. In the Rhine contaminant and pollutant levels for a number of substances (ammonium, certain heavy metals, AOX) were reduced by between fifty and ninety percent by the end of the eighties compared with the early seventies. This reduction in the pollutant load had a positive impact on the oxygen balance and the aquatic biocenosis in the Rhine (Section 2.3). This generally positive trend must not however be allowed to obscure the fact that the Rhine is still subject to sizeable inputs of pollutant substances. 

In 1976 the member states of the International Commission for the Protection of the Rhine against Pollution (IKSR) signed the chloride agreement, the aim of which is to reduce salt levels in the Rhine so that the concentration at the German-Dutch border does not exceed 200 mg/l. A supplementary protocol to the chloride agreement in 1991 gave further force to the efforts to reduce chloride pollution of the Rhine. Today the recommended figure of 200 mg/l chloride is largely complied with.

LAWA measuring station network (2001)
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