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ARTICLE INFO ABSTRACT
ATTiC{E history: There are a number of specific opportunities for UK and China to work together on contaminated land manage-
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encompassing both contaminated soil and groundwater and recycling and reuse of soil. It also lacks comprehen-
sive risk assessment systems, structures to support risk management decision making, processes for verification
of remediation outcome, systems for record keeping and preservation and integration of contamination issues
into land use planning, along with procedures for ensuring effective health and safety considerations during re-

Keywords:

Contaminated land management mediation projects, and effective evaluation of costs versus benefits and overall sustainability. A consequence of
Rapid urbanisation the absence of these overarching frameworks has been that remediation takes place on an ad hoc basis. At a spe-
Risk assessment cific site management level, China lacks capabilities in site investigation and consequent risk assessment systems,
China in particular related to conceptual modelling and risk evaluation. There is also a lack of shared experience of prac-
UK tical deployment of remediation technologies in China, analogous to the situation before the establishment of the

independent, non-profit organisation CL:AIRE (Contaminated Land: Applications In Real Environments) in 1999
in the UK. Many local technology developments are at lab-scale or pilot-scale stage without being widely put into
use. Therefore, a shared endeavour is needed to promote the development of technically and scientifically sound
land management as well as soil and human health protection to improve the sustainability of the rapid urban-
isation in China.
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1. China's rapid urbanisation and the contaminated land debate

China's fast urbanisation, along with huge expansion of its
manufacturing industry over the last three decades, have brought
great wealth and transformed the lives of Chinese people. At China's
current urbanisation rate, it is estimated that 350 million people, almost
6 times the current population of the United Kingdom, will be added to
its total urban population by 2025 (Woetzel et al., 2009). As cities
continue to expand, many older industrial facilities along the edge of,
or within, the city boundaries are being relocated or closed, leaving
behind derelict, underused and abandoned land contaminated by the
former industrial activities. These sites can be valuable land for
re-development, but require special intervention to bring them back
into beneficial use. At the same time, the continuous outward shift of
urban boundaries and the expansion of territorial jurisdictions of cities,
primarily through the expropriation of surrounding rural land and its
integration into urban areas, means that land use patterns have changed
significantly over the last few decades (World Bank Organisation, 2014,
Chap. 4). These prevailing land use changes are reflected in three key
environmental issues (Fig. 1) that need to be addressed:

1. the rehabilitation of contaminated post-industrial urban sites that
may be re-used for housing or amenity;

2. the clearing up of legacy mining and industrial sites outside cities, to
prevent further contamination and/or to return to ecological or agri-
cultural function;

3. the decontamination of farmland that is affected by legacy contami-
nation, from the uncontrolled spreading of industrial waste, use of
contaminated water for irrigation, atmospheric deposition or dump-
ing of contaminated soils from urban or industrial areas.

Re-zoning to relocate industrial facilities away from residential
areas, to segregate manufacturing from where people live, and the
reuse of redundant sites for residential, retail and commercial land
uses mean that China is potentially a strong market for solutions and

services in contaminated land characterisation, assessment and remedi-
ation. There are several reasons for this: (1) avoiding the use of scarce
Greenfield land resources; (2) mitigating the legacy impacts of contam-
ination for both the sites and their locality; and (3) creating new oppor-
tunities for land use for business, housing and renewables such as
energy, but also for green infrastructure, amenity and leisure; and
(4) equally, if legacy of contaminated land remained untouched due
to legal concerns or lack of financial resources, or not properly
remediated, they can present a serious threat to public health and the
environment and become a barrier to local and national economic
development. For example, creation of new urban parkland may have
substantial benefits on the liveability of cities, the value of its land and
the health of its residents.

Although the scale of China's urbanisation and the number of grow-
ing large metropolitan regions where this urbanisation is concentrated
are globally unprecedented, the issues of urban transformation and as-
sociated issues of contaminated land are not novel and unique (OECD,
2010). For example, the UK has already gone through this urbanisation
and industrial restructuring process and over the past 40 years has de-
veloped pragmatic and effective policy and practices to manage this
land contamination legacy. These practices have evolved over time,
due to different drivers and needs (Fig. 2). They continue to help return
many thousands of hectares of land to beneficial use. Such experience
can help inform Chinese decision makers.

2. China's developing prioritisation and policies for soil and water
and the scale of the challenge

China is starting to release details of its 13th five-year plan, where a
number of environmental challenges are addressed, including contam-
inated land which has again been highlighted as an immediate priority
(Fig. 1). Under China's current 12th Five-Year Plan, the Ministry of Envi-
ronmental Protection (MEP) has earmarked 30 billion RMB from central
finances (equivalent to £3bn) to support national land remediation
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Fig. 1. Overview of China's soil and groundwater management challenges and opportunities for technical collaboration and knowledge exchange.
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