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Study on Hongfeng Lake Source Water Protection Area Delineation
Based on Environmental Risk Considerations

ABSTRACT

In China, there are increasing numbers of water pollution incidents, which resulted in
contamination of water sources and disturbance of water supplies, affected local productivity,
livelihood of local residents, social stability, and even triggered trans-boundary issues.
Presently source water protection areas in China lack of abilities to prevent water pollution
and respond to emergency incidences. Corporate work safety accidents and illegal discharge
of pollutants are major causes of water pollution. Hence, in recent years environmental
accidents and environmental risk-assessment have become hot research topics both in China
and internationally. Scientific and reasonable delineation of source water protection areas
and environmental risk assessment are important measures to reduce environmental risks and
to ensure water quality safety of source water protection areas.

Based on the review of China and international experience on environmental risk
assessment and source water protection area delineation, the current work used the improved
version of the Seveso III instruction model to study the basic theories and methodologies for
conducting environmental risk assessment for source water protection areas. Based on the
case study of Hongfeng Lake in Guiyang, Guizhou Province, the study developed a protection
area delineation methodology based on the travel time and water quality models,
environmental risk assessment, and emergency response time. The methodology becomes
an important reference for reservoir-lake source water protection areas. The main study
results include the following:

1. This study improved the Seveso III industrial pollution assessment model, and
developed a new model for assessment of source water environmental risk assessment. The
model consists of two components, namely integrated corporate risk index and source water
environmental risk index, which respectively represents the functions of origins and receptors

of environmental risk. Both components are independent but interrelated. They form the
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basic framework for source water environmental risk assessment.

2. The study developed a source water corporate risk assessment system, and
recommended an integrated assessment index that takes into account of dangerous chemical
production risk, corporate risk management, and pollutant discharge risk. The study also
developed a source water vulnerability assessment methodology, and recommended an
integrated assessment index that takes into consideration of source water supply factors, travel
characteristics of corporate pollutant leakages, and the natural characteristics of the protection
area. These indexes were prioritized using the staged analysis method.

3. Using on the case study of Hongfeng Lake, the study investigated the theories and
methodologies for source water protection area delineation based on environmental risks. It
integrated the travel time and water quality models, applied a mathematical model and system
software to simulate the emergency response time and pollutant travel time to delineate the
protection areas. The study also developed a source water delineation methodology based
on environmental risk assessments and emergency response time for Hongfeng reservoir and
its inflow tributaries. It realized the integration of SWAT distributed hydrological model and
inflow tributary single dimension water quality model.

4. Based on the Hongfeng Lake source water environmental risk assessment results, this
study identified the high risk enterprises and high risk areas. Using the simulation results of
pollutant inflow time and water source environmental risk assessment, the study determined
the protection zones for main inflow tributaries. It further used a multi-dimension water
quality model to delineate the protection area in order to study the practicality of the
methodology based on water quality purification and emergency response scenarios.

5. This study recommended measures for control and management of Hongfeng Lake
protection area.

The study developed a methodology for delineation of Hongfeng source water protection
based on the current source water protection area delineation principles, pollutant dilution
process, and environmental risk prevention. The innovative features of this study include:

1. It applied the regional risk assessment methodology to source water environmental
management, and developed the reservoir-lake source water protection area environmental
risk assessment techniques and methodologies.

2. It applied the regional risk assessment to protection area delineation technique, and
developed the experience comparison, water quality emergency response simulation, regional
risk assessment, and other delineation techniques.
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3. It used the source water protection area delineation theory to modify the delineation
principle from “pollutant dilution process” to “pollutant travel distance within the
emergency response time”, which simplified the protection area delineation techniques and

methodologies.

Key Words: Environmental risk, drinking water sources, source water protection area
delineation, Hongfeng Lake, emergency response
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