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Preface

As the whole society gradually realized the scarcity of nature resources and
environmental value, countries all over the world have evolved and improved the
system of environmental damage assessment through the practices of pollution
prevention and ecological environmental protection. On the one hand, in the research
prospective, the practices of environmental damage assessment brought new challenges
to environmental law, environmental economics, environmental science, environmental
engineering, etc. On the other hand, they constantly promoted and developed relevant
laws and regulations, techniques, working mechanism, and guidelines on procedure in
practice. Based on the comparison and analysis international practices experiences
from U.S, EU, and Japan, etc., this article identified relevant concepts, content,
and scope of environmental damage assessment, and presented its scientific positioning
and development direction. At present, both theory and practice of environmental
damage assessment in China are in its infancy period. Considering current
environmental situation and socioeconomic development features of China, learning
international experiences and raising the orientation of environmental damage
assessment has great mean in exploring the suitable environmental damage assessment
system.

Health injury, properties compensation and ecological and environmental
destruction have become the focuses of government, public and the society at present
in China. The experiences of developed countries have revealed that the institution of
environmental damage assessment must be established through forming environmental
damage assessment legislations, technologies and funding guarantee system suitable
for the nation’s condition based on the specific environmental situation and main issues.

China has some foundations in marine ecological environment, fishery resources
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damage assessment, forest resources damage assessment and remediation management
of contaminated sites; however, the management of environmental damage assessment
fall in different governmental departments. There are also shortcomings of few
environmental public compensation touched upon, insufficient environmental privacy
determination and compensation, etc. Based on the methods of materials and
information collections, questionnaires, visiting environmental court and government
sectors, interviews to assessment organizations and professionals, launching practical
assessments to related cases and joining in environmental public lawsuits, the Chinese
situation of environmental pollution damages are analyzed, the related legislation and
management mechanism are reviewed, the corresponding assessment organizations
regarding environmental damages are sort out, and the funding sources of
environmental damage assessment are explored. Aiming at the main issues in Chinese
environmental damage management , a standard and wunified institution for
environmental damage assessment based on current managing and technological
systems is important to improve the practical work in Chinese environmental pollution
damage determination, assessment and compensation, and to further explore the
feasible environmental damage quantitative management.

The acute water pollution incidents occurred frequently in recent years have
caused serious society risks and potential environmental problems, such as threatening
drinking water safeties and industrial and agricultural water usages downstream, and
damaging sensitive aquatic species and ecosystem services, which have been focused a
lot by Chinese environmental damage assessment and compensation. Since the damage
compensation of water pollution incidents is the main focusing area in the
environmental legislations and managements in developed countries, rich experiences
in legislation, technical guidance, related models and methods could be learned by
Chinese. Based on the summary of characteristics and trends of water pollution
incidents happened recently in China, the domestic environmental damage assessment
managing mechanism and capability basis were analyzed. According to the typical
assessment case studies in and abroad, the mechanism scheme including catalogs
division, trigger mode, assessment principles and methods, assessment scope and

contents for water pollution incidents environmental damage assessment under
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different incident levels were proposed. Meanwhile, the optimization and practical
operating methods of field monitoring, experimental analysis, modeling and technical
approaches in water pollution incidents environmental damage assessment was
suggested. Eventually, the working mechanism and technical system of water pollution
incidents environmental damage assessment suitable for Chinese current situation is
proposed, and step by step suggestions are given for developing refinery and operable
management modes, assessment processes and technical methods.

Chemical speciation of metals and their environmental behaviors are of great
importance for the emergency responses and damage assessments of emergent
environmental incidents caused by industrial releases. Based on the Longjiang river
cadmium pollution accident occurred in year 2012 in Guangxi, China, the dissolved Cd
speciation in the river for 3 different scenarios were calculated using Visual Minteq 3.1.
It was shown that Cd*" was the dominant Cd specie with a low concentration

(0.005 mg/L), and it was strongly influenced by DOC content at the background
situation. If there were no immediate responding activities in the river after the release
of Cd, Cd*" would cover more than 75% of the total dissolved Cd with a high
concentration (0.4 mg/L) because of the little buffer ability of the natural aquatic
system , which would present serious ecological emergency toxicities. Adding
polymeric aluminum and alkali to the river in a proper way could reduce Cd content in
the river efficiently and the ratio of Cd®" also reduced rapidly when pH raise to 9.0 or
higher. Cd** was sensitive mostly to pH, and secondly DOC, and was not sensitive to
temperature. It was suggested that we should pay attention to the re-release of Cd in
inorganic polymer flocculation bodies and the influences of pH and DOC.

Non-Ferrous metal mining areas are often seriously contaminated in a long
history, large areas, and multi-environmental media involved. To understand the
current status of heavy metal contamination and the sources, we investigated in a small
river basin where mining activities kept for a long time. The results show that the
mining activities have caused metal contaminations in river courses, farmlands, surface
water and groundwater, within which As, Pb, Sb and Zn are the dominant pollutants.
There are nine potential metal pollution sources, among which the Changchengling

mine, groundwater and spring around the junction of Qingtoujiang river and Yuxi
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river, and the tailings and contaminated soils around the Xialian dressing factories are
the three most important explicit sources. Sources of heavy metal pollutioﬁ in the river
basin are complex, including many point and non-point sources, such as tailings,
abandoned ores, mining water, groundwater and spring. The areas of Qingtoujiang and
Xialian contributed about 60%~75% and 15%~20% to the Sb concentration in the
downstream water separately. Since the historical non-point pollution is serious in the
region and it is difficult to quantify the Sb contributions of sediments and tailings
covered the area to the downstream surface water, the emergency responding measures
focusing on the surface water may not be able to solve the problem of increasing Sb
concentration thoroughly.

Lead pollution incidents occurred frequently in the country, and the compensation
for damages was far from full amount, which has been one of key factors that mass
disturbance and social instability were triggered in some areas of the country. Based on
indentifying the object of damages assessment on lead pollution and its
spatial-temporal scope, the coupling mechanism for environmental risk of lead
pollution and damages quantification was established together with alternative
assessment methods for different types of damages. The technique process was also
devised, including pollution appraisal, scoping, damage assessment, and results
characterization. Besides, the article presented suggestions to gradually enlarge the
scope and perfect techniques, and initially constructed a fuller technical system for
environmental damage assessment on lead pollution incidents, which would be suitable
for the piratical situation in the country.

Soil and groundwater contamination is becoming worse in China, it’s of
emergency to establish environmental damage assessment (EDA) methods based on
equivalency analysis and site remediation cost. Taking a cooking plant site
contaminated by Polycyclic Aromatic Hydrocarbons (PAHs), benzene as example,
soil and groundwater contamination damage assessment was carried out using
Resources equivalency analysis (REA) methods, and uncertainty of results were also
analyzed. The results show that, there is significant difference between the damage
assessment results, which is 2.71 billion RMB, and actual site remediation cost, which

is 2.05 billion RMB. The former is evidently larger than later. Social discount rate
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influences the soil contamination damage assessment result most , and for
groundwater, the most important factors are thickness of contaminated groundwater
layer, porosity of aquifer, social discount rate and remediation cost per unit
groundwater. ERA can be practically used to assess soil and groundwater
contamination damage at contaminated industrial site, with a strong theoretically and
technically basis. But we need Refinement of legislation and specific technical
guideline to standard the EDA content, process and method.



