0’:* Scientific Resear ch

OPEN (g} ACCESS
09:0 Open Access a

Conferences

Books

Journals

Search Keywords,Title,Author,ISBN,ISSN

About Us

# Home > Journal > Earth & Environmental Sciences > JEP

Indexing View Papers Aims & Scope Editorial Board Guideline Article Processing Charges

JEP> Vol.1 No.2, June 2010

OPEN ACCESS

Environmental Risk Imposed by Diverted Flood Waters on Water
and Soils in Emergency Retention Basins

PDF (Size:7839KB) PP. 129-135 DOI: 10.4236/jep.2010.12017

Author(s)
Karl Erich Lindenschmidt, Robert Harrison, Martina Baborowski

ABSTRACT

Emergency retention basins (ERB) are diked enclosures alongside rivers into which water from the main
river channel is diverted during extreme floods. If the basins are operated during extreme flooding, two
negative environmental impacts may occur: 1) contamination of the soils due to their transport by
suspended sediments to the basin and 2) depletion of dissolved oxygen in the basin water. A computer-
based methodology is presented which was used to assess the environmental risk exhibited by the
operation of an ERB system proposed for the Elbe River in Germany. The August 2002 extreme flood event
was used as a test case. For such a flood, the results showed that there is a 77% risk that dissolved
oxygen levels fall below 2 mg/L in the water and a 48% chance of exceeding the inspection value of 500 mg
zinc/kg in the soil.

KEYWORDS
Environmental Risk, Inundation, Retention Basins, Water Quality, Contaminated Soils, Quasi-2D Model

Cite this paper

K. Lindenschmidt, R. Harrison and M. Baborowski, "Environmental Risk Imposed by Diverted Flood Waters on
Water and Soils in Emergency Retention Basins," Journal of Environmental Protection, Vol. 1 No. 2, 2010, pp.
129-135. doi: 10.4236/jep.2010.12017.

References

[1] K.-E. Lindenschmidt, F. Hattermann, V. Mohaupt, B. Merz, Z. W. Kundzewicz and A. Bronstert,
““Large-Scale Hydrological Modelling and the Water Framework Direc- tive and Floods Directive of the
European Union,”” Advances in Geosciences, Vol. 11, 2007, pp. 1-6.

[2] IWK, ““Untersuchung von Hochwasserretentions maBnah- men entlang der Elbe im Bereich der
Landkreis Witten- berg und Anhalt-Zerbst”” (Kurzfassung), Institute fur Wa- sserbau und
Kulturtechnik, Universitat Karlsruhe, 2004.

[3] K.-E. Lindenschmidt, ““Quasi-2D Approach in Modelling the Transport of Contaminated Sediments in
Floodplains during River Flooding-Model Coupling and Uncertainty Analysis,”” Environmental
Engineering Science, Vol. 25, No. 3, 2008, pp. 333-352.

[4] K.-E. Lindenschmidt, S. Huang and M. Baborowski, ““A Quasi-2D Flood Modelling Approach to
Simulate Substance Transport in ERB Systems for Environmental Flood Risk Assessment,”” Science of
the Total Environ- ment, Vol. 397, No. 1-3, 2008, pp. 86-102.

[5] K.-E., Lindenschmidt, I. Pech and M. Baborowski, ““Environmental Risk of Dissolved Oxygen Depletion
of Diverted Flood Waters in River ERB Systems—A Quasi- 2D Flood Modelling Approach,”” Science of
the Total Environment, Vol. 407, No. 5, 2009, pp. 1598-1612.

[6]1 S. Huang, J. Rauberg, H. Apel, M. Disse and K.-E. Lindenschmidt, ““The Effectiveness of ERB Systems
on Peak Discharge Capping of Floods along the Middle Reaches of the Elbe River in Germany,””
Hydrology and Earth System Sciences, Vol. 11, 2007, pp. 1391-1401.

[71 R. B. Ambrose, T. A. Wool and J. L. Martin, ““The Water Quality Simulation Program,”” Water Quality

* Open Special Issues

® Published Special Issues
e Special Issues Guideline
JEP Subscription

Most popular papers in JEP
About JEP News

Frequently Asked Questions
Recommend to Peers
Recommend to Library

Contact Us

Downloads: 301,518

Visits: 674,151

Sponsors, Associates, al
Links >>

® The International Conference o
Pollution and Treatment

Technology (PTT 2013)



Analysis Simulation Program v.5, U.S. Environmental Protection Agency, Athens, GA, 1993.

[8] K.-E. Lindenschmidt, J. Rauberg and F. Hesser, ““Extend- ing Uncertainty Analysis of a
Hydrodynamic—Water Quality Modeling System Using High Level Architec- ture,”” Water Quality
Research Journal of Canada, Vol. 40, No. 1, 2005, pp. 59-70.

[91 M. Baborowski, W. von Tumpling and K. Friese, ““Beha- viour of Suspended Particulate Matter and
Selected Trace Metals during the 2002 Summer Flood in the River Elbe at Magdeburg Monitoring
Station,”” Hydrology and Earth System Sciences, Vol. 8, No. 2, 2004, pp. 135-150.

[10] F. Kruger, A. Prange, E. Jantzen, K. Trejtnar and G. Miehlich, “*Geogene Hintergrundwerte,””
Wasserwirts-chaft- Wassertechnik, Vol. 7, 1998, pp.16-19.



