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INTEGRATED FLOOD CONTROL HARD 

Dieter Vondrak1

A wet autumn in 1998 and the melting off big snow masses in connection with strong 
precipitations during the following spring in the whole catchment area of the Rhine (approx. 
6.111 km²) and the Bregenzerach (approx. 835 km²) raised the water level of Lake Constance 
up to a record mark of 397.81 m above sea level. This corresponds to a centennial water 
surface which only was lightly higher in 1910 and 1926. A clear decline of the water level of 
Lake Constance wasn’t registered before June 12th. Caused by the declined water level of the 
Rhein (discharge less than 600 m³ / sec), Lake Constance’s surface dropped about 5 cm per 
day after June 12th.

Parts of the local area of Hard, situated 350 m offshore from Lake Constance, were inundated. 
Approximately 400 objects were affected by the high water, including private homes as well 
as the industrial area. The ground has stood under water for almost one month. Besides that, 
also various infrastructural facilities, like the sewerage and the purification plant, were also 
strongly affected by the flood. Not only Hard, rather a couple of other adjoining communities 
(next to Lake Constance), like the capital of Vorarlberg, Bregenz, had to deal with the floods. 
The total expenses for the instant flood control amounted to approximately 1.31 Mio. €. 

Approx. 0.40 Mio. € were used 
for establishments like the 
construction of embankments 
etc., about 0.52 Mio. € covered 
the expenses for mechanical 
equipments like pumps, 
generators etc. and the remainder 
was spent on other collateral 
actions. The costs were financed 
by the republic of Austria and 
the state of Vorarlberg (90%) 
and the rest (10%) had to be paid 
by the municipality Hard. 

Fig. 1: Inundation in Hard during the flood of 1999 (Foto. Ing. Debortoli Gerhard, Bauamt MG Hard)

After the flood event in 1999 the municipality Hard together with the Federal Ministry for 
country and forestry, environment and water management as well as the government of 
Vorarlberg decided to design and establish extensive flood control measures for Hard. 
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The engineering and design was commissioned to a cooperation including the Danube 
Consult, Prof. Potyka, from the University of Applied Life Sciences, Vienna and the ILF-
Dornbirn. The construction work for the flood control of Hard started in January, 2001, in the 
area of the high water pump station “Fischteich” and was completed in May, 2005. Altogether 
the construction took 4.5 years. The total construction costs for the flood control project Hard 
were estimated  € 6.17 Mio. and could be adhered. The financing of the activities is provided 
according to the following subdivision key: 62% from the republic of Austria, 28% from the 
government of Vorarlberg and 10% from the municipality Hard. 

The whole stretch worked on complied all together an extension of 3 km. All buildings were 
upgraded to meet a level of 398.50 m above sea level. This calculation was based on a water 
surface of Lake Constance adopted by 398 m above sea level including a security surcharge 
for breaking of waves of  0.50 m. The flood control Hard encloses 9 pumping stations 
performing with different capacities and 2 stoplogs.

During the implementation of the flood control project it was a special concern that wide 
sections would be implemented by raising the ground, if possible. These ground adaptations 
should be adapted to the existing buildings and land-use. If no ground adaptations were 
possible, for reasons of space, concrete walls were established. Special attention was paid to 
the prevention of onshore undercurrents, but at the same time the natural offshore 
groundwater flow may not be interrupted by the wall. Some areas, where a permanent 
protection against high water wasn’t possible, will be protected by a mobile flood protection 
system consisting of concrete blocks (Quick-bloc) or aluminium constructions (system 
Aquastop) at upcoming flood events. 

Along the whole extension of the construction a drainage system, consisting of drainage tubes 
and a transportation channel, was established. Besides that, two pumping stations had to be 
rebuilt at the port of customs and the Inselbach. Both pumping stations are designed for 
rainwater sewerage as well as for drainage aims during upcoming floods. To prevent high 
groundwater levels in the district “In der Au” caused by high water levels of the surface of 
Lake Constance, four groundwater pumping stations (three of them operating, one in standby) 
were established, including two derivatives heading towards the Bregenzerach. 

In the middle of the sixties the "Grünen Damm" was established. From now on the bay of 
Hard should be prevented from silting up. This was a substantial intervention into the zone of 
plane banks, which was extended widely at this time. In the course of the flood control project 
in Hard, the water ecology of the northern, sea-sided embankment area, containing approx. 
300 m shoreline, could also be improved. According to some guidelines of the sea research 
institute Langenargen (Germany) a flat bank has developed like it would have done naturally 
around Lake Constance. The flat bank zone, which needed a new design, was implemented 
with a pre-bank made out of stone-blocks, and behind that, a slope base with an inclination 
between 1:6 and 1:10. The actual zone of plane banks was covered with a gravel layer 
containing various grain sizes. This makes a gentle petering out of the inflowing waves 
possible.
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