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Developing a GIS- and QRA-based
-System (HACCP) for drinking water abstraction
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Fig. 2: Decision tree of HACCP ( after Untermann 1996)

Catchment management and source water protection provide the first barrier for the
protection of water quality. Once the potential hazards and their causes have been
identified, the level of risk associated with each hazard must be estimated so that
priorities for risk management can be defined (NHMRC 2002). Thus the
establishment of critical control points and the specification of critical limits in this
project focus on the process of ground water abstraction in the catchment area and
IS based on the Quantitative Risk Assessment (QRA).

8. Combining HACCP and GIS

The characterisation of the catchment area comprises the collection of geo-ecological data,
the analysis of raw water quality and the survey of potential hazards. The data management
IS conducted with the use of Geographical Information Systems (GIS). Such a GIS-supported
HACCP-Concept Is implemented for a catchment of ground water abstraction in Germany
(Fig. 3+4).
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Fig. 4. Water protection zone in the catchment of
Niederkassel

Spatial analysis methods, in particular
interpolation techniques, emphasise the Ground water level in the catchment of Niederkassel
iInvestigation of the catchment area
predicting unknown values for sample
input point locations.

Spline interpolation is used to minimise
overall surface curvature, resulting in a
smooth surface (Fig. 5).

This method is best suitable for gently
varying surfaces, such as elevation, water
table heights or pollution concentrations
(McCoy, Johnston 2002).
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* the identification of local actors

a deta”ed ana'ysis of geo_ecologica' Flg 5: Ground water level in the catchment
of Niederkassel

characterisation of the ground water
catchment area (hydrogeological conditions, agricultural activities...)

* the identification of potential microbiological, physical and chemical hazards from point
sources (leakage, sewage discharge points, horticulture, industry...) that are associated
with the water abstraction process

* the collection of raw water analysis over long time series

« the complete design of a GIS for drinking water abstraction

* the identification of critical control points (CCP) and QRA-based determination of critical
limits regarding to HACCP

Due to the investigations of this project, important substantial conclusions, concerning the
relevance of new potential hazards for drinking water abstraction in Germany are expected.
The development of an adapted HACCP-system for a concrete drinking water abstraction will
allow important insights for its applicability in Germany and initiates the German perspective
of the world-wide discussion of HACCP for drinking water supply.
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