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Foreword
The Latin America and Caribbean (LAC) region has 
a unique mix of qualities and challenges when it 
comes to the environment. It is exceptionally en-
dowed with natural assets—diverse ecosystems in-
cluding the world’s greatest carbon sink in the Am-
azon, globally significant biodiversity such as the 
Mesoamerican Barrier Reef, and valuable crops. 
At the same time, the region registers the highest 
rates of urbanization in the developing world with 
its water and natural resources overused, various 
forms of pollution increased, consequently having 
severe impact on the environment and the health 
of people, especially the poor. 

Over the past twenty years, the LAC region has 
made impressive gains in addressing these issues. 
It leads the developing world in biodiversity conser-
vation, natural and water resource management, 
and is at the forefront in reducing urban pollution. 
The World Bank often has the privilege to partner 
with countries in the region to pioneer innovative 
environmental policies and initiatives. Such initia-
tives include fuel and air quality standards in Peru, 
carbon emission reduction in Mexico, payment 
for ecosystem services in Costa Rica, participato-
ry and integrated water resources management in 
Brazil, and new approaches to irrigation manage-
ment in Mexico.

In this context, it is our pleasure to present the Envi-
ronment & Water Resources Occasional Paper Se-
ries, a publication of the Environment Unit (LCSEN) 
of the Sustainable Development Department in 

Latin America and Caribbean Region. The objec-
tive of the Series is to contribute to global knowl-
edge exchange on innovation in addressing envi-
ronmental issues and the pursuit of greener and 
more inclusive growth. The papers seek to bring to 
a broader public—decision makers, development 
practitioners, academics and other partners—les-
sons learned from World Bank-financed projects, 
technical assistance and other knowledge activi-
ties jointly undertaken with our partners. The Se-
ries highlights issues relevant to the region’s 
environmental sustainability agenda such as biodi-
versity conservation, natural and water resources 
management, irrigation, and ecosystem services, 
environmental health, environmental policy, and 
pollution management, environmental institutions 
and governance, environmental financing, and cli-
mate change and their linkages to development, 
growth and shared prosperity. 

The LAC region continues to make its growth more 
environmentally sustainable and inclusive. We 
hope that this Series will make a contribution to 
knowledge sharing among a wider audience within 
the LAC Region and globally.

Emilia Battaglini
Acting Sector Manager
Environment Unit
Sustainable Development Department
Latin America and Caribbean Region

 

Environment and Water Resources
LCSEN Occasional Paper Series



An area with thousands of drums on surface and buried bags. Photo courtesy 
of of John Vijgen for the International HCH and Pesticides Association.



Developing a Program for 
Contaminated Site Management in 
Low and Middle Income Countries

Walter W. Kovalick, Jr.
Robert H. Montgomery

Washington, D.C.
May 2014



iv

Developing a Program for Contaminated Site Management in Low and Middle Income Countries

Table of Contents
Abbreviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .vii
Executive Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii

Policy and Strategy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix
Implementation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Purpose and Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.  Setting Policy and Legislative Framework  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.1 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.2 Foundational Principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2.3 Strategy and Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10
2.4 Prevention and Response  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12

3. Regulatory Issues  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3.1 Program Focus: Defining Contaminated Sites  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3.2  Defining Decision Criteria for Contaminated Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19
3.3 Defining Program Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20
3.4  Defining Steps in the Investigation and Remediation Process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24
3.5 Financing a Contaminated Site Program  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28

4.  Contaminated Site Program Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
4.1 Program Management and Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32
4.2 Collaboration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
4.3 Partnerships for Support and Capacity Building  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39

5.  Action Agenda for a Contaminated Site Program  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Appendix A. Information Sources and Internet Sites  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

A.1 Selected Country, State, and Provincial Programs for Contaminated Sites  . . . . . . . . . . . . . . . . . . . . . . . . . . .46
A.2 Survey and Comparative Country Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
A.3  Contaminated Land Policy and Technical Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Appendix B. Government Incentives for Brownfield Redevelopment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

BOXES
Box 1.1 Benefits of Site Contamination Remediation/Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Box 2.1 Public Participation: Core Values  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Box 2.2 Mexico: Elements of Contaminated Site Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Box 3.1 Some Activities That May Cause Contamination, from Australia/New Zealand Guidelines . . . . . . . . . . 22
Box 3.2 Province of British Columbia (Canada): Site Discovery  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Box 3.3 Representative Examples of World Bank Projects related to Site Remediationa  . . . . . . . . . . . . . . . . . . 28
Box 3.4 State of Wisconsin (United States) Ready for Reuse Grant and Loan Program . . . . . . . . . . . . . . . . . . . . 31
Box 4.1 United States: Community Involvement at Superfund Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Box 4.2 State of South Australia (Australia): 

Partnering with Consultants for Management of Contaminated Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Box 4.3 Province of British Columbia (Canada): 

Partnering with Consultants for Management of Contaminated Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . 39



v

Box 4.4 Electronic Information Resources: 
Documents and Internet Seminars on Contaminated Site Remediation . . . . . . . . . . . . . . . . . . . . . . . . . 40

Box 4.5 ReLASC: Mutual Technical Support among Stakeholders in Latin American Countries . . . . . . . . . . . . . 41

TABLE
Table 3.1  United Nations Survey Data from 34 Countries Showing Frequency 

of Site Type as Contaminated Land Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Table 3.2 Summary of Incentives Used by the Public Sector to Encourage Brownfield Redevelopment  . . . . . . . 30
Table 4.1 Illustrative Organizational Functions for Contaminated Site Program  . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Table B.1 Summary of Incentives Used by the Public Sector to Encourage Brownfield Redevelopment  . . . . . . . 49



vi

Developing a Program for Contaminated Site Management in Low and Middle Income Countries

Abbreviations
BFR  Brownfield Redevelopment

BRGM French Geological Society

CL:AIRE Contaminated Land: Applications in Real Environments

EPA  Environmental Protection Agency

EUGRIS European Union Groundwater and Contaminated Land Information Systems

GIZ German Society for International Cooperation

IQ Intelligence Quotient

LAC Latin America and the Caribbean

NICOLE Network for Industrially Contaminated Land in Europe

ReLASC  Latin American Network for the Prevention and Management of Contaminated Sites

SedNet European Sediment Network

TIF  Tax increment financing



vii

Acknowledgments
This paper was jointly written by Walter W. Kovalick, 
Jr., Ph.D., Principal, 8th Avenue Consulting and 
Robert H. Montgomery, Ph.D., Lead Environmental 
Specialist, World Bank.

The authors would like to express their sincere ap-
preciation to valuable comments provided by the 
following reviewers: Dominique Darmendrail (Gen-
eral Secretary, Common Forum on Contaminated 

Land in Europe), Wini Schmidt (Advisor, GIZ—Ger-
man Society for International Cooperation), Jiang 
Ru (Senior Environmental Specialist, World Bank), 
Jian Xie (Senior Environmental Specialist, World 
Bank), Jostein Nygard (Senior Environmental Spe-
cialist, World Bank) and Catalina Marulanda (Lead 
Urban Specialist, World Bank). Special gratitude is 
extended to John Dawson, Editor. 



viii

Developing a Program for Contaminated Site Management in Low and Middle Income Countries

Executive Summary
Contaminated sites associated with economic 
growth and increased urbanization pose a growing 
public health and environmental problem. In addi-
tion, site contamination has resulted in serious po-
litical and governmental budgetary impacts, nega-
tive economic impacts on property values, tourism, 
fisheries, and recreational activities, as well as lim-
itations on development of urban and rural land. 
Uncontrolled or accidental emissions and discharg-
es onto land can pollute the soil and the ground-
water beneath, and can also affect surface wa-
ter quality and sediments in nearby rivers and 
streams. These releases come not only from cur-
rent operations (for example from industrial, min-
ing, and agricultural activities, and from waste dis-
posal and accidental spills), but also from inactive 
and abandoned industrial operations. They can be 
either private sector or publicly owned sites, involv-
ing a wide range of chemical contaminants. Of add-
ed concern in low and middle income countries are 
artisanal (small scale) activities conducted by the 
poor that have been shown to have serious health 
impacts and that the poor maybe disproportionally 
affected by site contamination.

Experience in countries with contaminated site pro-
grams has shown that the complexity and cost of 
remediation and restoration of sites only grows 
with time. As noted in the United States National 
Academy of Sciences report,”… the longer (ground-
water) contamination remains underground and 
the further it spreads, the more difficult it is to 
clean up. Therefore, early action increases the like-
lihood of successful cleanup.” 1Thus, given the ex-
istence of such sites (both now and in the future), 
the urgent need is to act soon, regardless of the 
level of sophistication of the program or actions, as 

the magnitude of health, environmental, and eco-
nomic impacts increases dramatically without ad-
equate action. As a result, many countries have 
created programs to address remediation of con-
taminated sites.

The objective of this document is to summarize the 
rationale and the major policy, legislation, regula-
tory, implementation, and organizational issues in-
volved in creating a contaminated site program, 
especially for low and middle income countries. It 
offers alternatives regarding the design and imple-
mentation of such a program. It proposes an ac-
tion agenda of short- and longer-term actions to 
be considered in forming a contaminated site pro-
gram, including creation of a national management 
plan for contaminated sites. In addition to provid-
ing some optional approaches for the many policy 
and programmatic issues, the document provides 
numerous references from the experience of other 
country programs for international financial institu-
tions and assistance agencies and country ministry 
leaders, staff and concerned stakeholders to draw 
upon in considering program options. 

This guide recommends developing a national 
management plan for contaminated sites that ad-
dresses goals and objectives for the program, out-
lines operational procedures, and calls for regular 
reporting on results and environmental outcomes. 
Such a plan can serve as the framework for under-
standing and continuing dialogue with the many 
stakeholders interested in contaminated sites, in-
cluding legislators, executive branch officials, bud-
get authorities, consultants, landowners, industry, 
and citizens. Action on contaminated sites can be 
focused and incremental or comprehensive in its 
scope once the foundation of legislation and reg-
ulation is established and a plan of action is de-
veloped. In addition, the ability to phase in the 

1 See National Academy of Sciences, Alternatives for Ground Water Cleanup, National Academy Press, Washington, D.C., 1994, page 257.
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different aspects of the contaminated site program 
provides great flexibility to adjust to policy, legisla-
tive, budget, and other operational constraints.

The following are some key conclusions and rec-
ommendations in moving forward to set an action 
agenda for contaminated sites.

Policy and Strategy 
• Creation of a contaminated site program pro-

vides the opportunity at the policy level to 
consider sustainability and soil quality issues 
across sectors and government agencies.

• Environmental releases from ongoing econom-
ic development, especially in urban environ-
ments, increase the likelihood that problems 
from contaminated sites will arise.

• Delay in taking action to address site contami-
nation will lead to more severe health and eco-
logical impacts and higher costs for a country.

• Formation of a contaminated site program in a 
deliberate and controlled way offers the oppor-
tunity to design it to address the priority public 
health and environmental issues and to consid-
er resource and operational efficiencies. Not do-
ing so may require rushed and inefficient policy 
and implementation choices later, in the face of 
environmental and public health emergencies.

• For low and middle income countries facing 
resource constraints, initially linking site re-
mediation to sites with existing severe human 
health impacts and also the reuse and redevel-
opment of contaminated land can harnesses fi-
nancial drivers from the marketplace. Such an 
approach does not eliminate the need for oth-
er on-going program development and funding.

• Action on contaminated sites can be focused 
and incremental or comprehensive in its scope 
once the foundation of legislation and regula-
tion is established and a plan of action is de-
veloped. In addition, the ability to phase in 

different aspects of the contaminated site pro-
gram provides great flexibility to adjust to pol-
icy, legislative, budget, and other operational 
constraints.

• An important priority is to prevent pollution be-
fore it occurs as there is broad consensus that 
avoiding the problem in the first place is much 
more effective than the commitments required 
to remediate the problem later.

• A contaminated site program should consider 
elements of prevention, cleanup, response to, 
and remediation of emergency incidents in or-
der to have a holistic approach to the issue and 
prevent future contamination.

• Based on national experiences a productive, 
resource-efficient contaminated site program 
requires not only a government-led program 
(“command and control”) but also provisions 
for landowners or facility operators to voluntari-
ly clean up their sites and for interested parties 
to repurpose brownfield sites for other econom-
ic uses (brownfields are generally vacant or un-
used properties in urban areas that an owner 
or purchaser wishes to redevelop for new com-
mercial purposes, but for which perceived con-
tamination may be an impediment).

• Defining and providing adequate public trans-
parency regarding the sites designated as 
“contaminated” is a fundamental design issue 
for such a program. 

• While a risk-based approach to site cleanup 
is a widely held paradigm for contaminated 
site programs, important strategic choices 
can be made in regulations that define cri-
teria for cleanup, including the relevance of 
cost, social acceptance, and sustainability of 
remedies.

• Funding approaches need to go beyond the 
usual operational needs because large civ-
il works must be financed. In addition, unique 
fund management vehicles are an option that 
can allow the merging of public and private 
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resources at sites. Support for brownfield site 
redevelopment may require even more creative 
approaches to provide government support for 
such projects.

Implementation
• Given the existence of contaminated sites the 

urgent need is to act soon, regardless of the 
level of sophistication of the activity. 

• Creation of a new or expanded contaminated 
site program can be a complex undertaking. 
Each country has important existing legislation 
and programs that can form important building 
blocks. Different aspects of the program (for 
example remediation, redevelopment) can be 
phased in, both in time and in level of sophis-
tication.

• A national management plan for contaminat-
ed sites is an important document for imple-
menting the program and establishing credibil-
ity and accountability for results. Such a plan 
would include goals and objectives for the pro-
gram, appropriate fiscal and environmental 
measures to define progress, and time frames 
and regular reporting associated with imple-
menting the program.

• Public involvement, information management, 
quality management, and management ac-
countability are critically important to effective 
development and implementation of contami-
nated site programs.

• Creative approaches to sharing the workload 
of remediating different types of contaminated 

sites may require new bureaucratic arrange-
ments with other national agencies or levels 
of government; such arrangements can take 
advantage of existing relationships with land-
owners or facility operators or special expertise 
that need not be duplicated.

• Consulting firms and other service providers 
play an important role in carrying out a con-
taminated site program. In some countries, 
firms or individual engineers are licensed to 
implement some types of contamination stud-
ies and work.

• Partnering and building capacity with critical 
stakeholders—especially consultants, universi-
ties, and public and private laboratories—are 
important additional responsibilities of an ef-
fective contaminated site program.

• Technology transfer is important to support 
cost-effective decision making, as most coun-
tries will require a dedicated effort to trans-
fer new scientific approaches and innovative 
technology developments related to such sites. 
Short-term actions, including pilot projects re-
lated to site remediation, site redevelopment, 
policy studies, and other capacity building or, 
alternatively, gradual implementation of select 
aspects of a broader contaminated site pro-
gram may be logical first steps in developing a 
program.

• Longer-term policy and analytical work is need-
ed to develop a national management plan for 
contaminated sites. Consultation with many 
stakeholders is an important step before publi-
cation of the plan. 
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1. Introduction
1.1 Background
Contaminated sites associated with economic 
growth and development and increased urbaniza-
tion pose a growing public health and environmen-
tal problem. Emissions and discharges, particular-
ly uncontrolled ones, onto land can pollute the soil 
and the groundwater beneath, and can also affect 
surface water quality and sediments in nearby riv-
ers and streams. Consequences include adverse 
public health and environmental impacts from such 
pollution, negative economic impacts on property 
values, tourism, fisheries, and recreational activi-
ties, and limitations on development of urban and 
rural land. These releases come not only from cur-
rent operations (for example from industrial, min-
ing, and agricultural activities, and from waste dis-
posal, transportation, urbanization, and accidental 
releases) but also result from inactive and aban-
doned operations. The sources and affected sites 
may be private sector or publicly owned, and in-
volve a wide range of chemical contaminants (such 
as petroleum-based materials, heavy metals, tox-
ic organics and pesticides). In addition, in low and 
middle countries, serious health impacts on the 
poor who live near contaminated sites or work at 
artisanal activities (small scale operations such as 
lead battery recycling, gold mining using mercury, 
and others) have also been documented, often in a 
disproportionate way. 

In these countries, there are additional factors that 
make the issue of addressing contaminated site 
more urgent:

• Environmental challenges from growing urban-
ization have gotten more acute in the last de-
cade.

• Rapidly rising levels of industrial pollution fur-
ther compounds issues relating to air pollu-
tion (from emissions) and water pollution (from 
wastewater discharges). 

• Water pollution is significant. According to the 
World Commission on Water, more than half of 
the world’s major rivers are today seriously pol-
luted.

• Hazardous wastes are growing problems, along 
with a legacy of contaminated industrial and 
urban sites.

• Pollution from air, water and contaminated 
sites/areas is effecting peoples health, and of-
ten is more significant on low income families 
in the poorest communities

• Persistent environmental risks have a direct 
and indirect impact on economic development.

• Many countries have significant biodiversity 
and forest resources, but there is an increas-
ing need to expand infrastructure (roads, ports, 
etc.), energy projects (new hydropower and 
thermal power projects, oil and gas) and real 
estate development which are often in the en-
vironmentally sensitive areas. These trends 
will continue with renewed force as countries 
recover from the effects of the financial crisis. 
There is frequently a lack of a more strategic 
and environmentally and socially sustainable 
vision for economic development.

• Many countries have weak environmental in-
stitutions and poor environmental governance. 
Progress has been made to strengthen the legal 

Developing a Program for Contaminated Site Management in 
Low and Middle Income Countries
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and regulatory frameworks, but monitoring and 
enforcement of those regulations remains a 
challenge. Incentives are not yet sufficiently con-
ducive to better environmental management

Mismanagement of chemicals and wastes on the 
land has had significant health and ecological con-
sequences, as well as serious political and budget-
ary impacts. In some cases, major public health 
incidents (for example Love Canal in the United 
States and Lekkerkerk in the Netherlands in the 
early 1980s)2 launched expensive national initia-
tives to deal with contaminated sites (especially 
those that are abandoned), with little time to con-
sider the ideal options for balancing urgent public 
health and environmental concerns with other so-
cietal priorities and needs. In the United Kingdom, 
realization that contamination was an obstacle to 
land redevelopment and reuse led to the formation 
of the Interdepartmental Committee for the Rede-
velopment of Contaminated Land. Other European 
countries (for example Germany and France) came 
to similar conclusions and developed other struc-
tures and institutions to deal with this issue. Many 
countries, including Canada, the other original Eu-
ropean Union member States, newer member 
States from eastern and southern Europe, Scandi-
navian countries, Australia, New Zealand, and the 
economy of Taiwan (China), now have programs to 
deal with contaminated sites. As these programs 
matured, site remediation has been coupled very 
effectively with the economic redevelopment of 
properties. Where properties have inherent de-
velopment potential were it not for suspected or 
documented contamination, creating a legislative 
framework tying remediation into such re-develop-
ment serves several goals at one time.

As a result, over the last 30 years, many coun-
tries have created programs or taken actions to ad-
dress remediation of contaminated sites (for exam-
ple, see Appendix A.1 on selected country, state, 
and provincial programs for contaminated sites). 
The timing, design, and management of these pro-
grams reflect the varied levels of seriousness of 
the impact of contaminated sites on their environ-
mental situation. For example, the actions range 
from investigation and remediation of specific sites 
to more comprehensive development and imple-
mentation of national programs to address con-
taminated sites. There are a variety of potential ac-
tions that countries can take to reverse the growth 
of this problem, using both existing and new leg-
islative and regulatory authority. One of the most 
important priorities is to prevent pollution before it 
occurs, though this is normally not part of a site 
contamination program per se. There is broad con-
sensus that avoiding the problem in the first place 
is much more effective than the commitments re-
quired to remediate a problem later. 

Many of the site contamination programs have 
been shaped by the concept of the sustainable use 
of land. In some European countries the density of 
population, especially in urban areas, has made 
it imperative to reuse or repurpose “contaminat-
ed” land—often for a “higher level” use, for exam-
ple from industrial to residential. In countries with 
contaminated site programs, including the United 
States and Canada, economic shifts in industrial 
and commercial profiles in cities has left land—pre-
sumed to be contaminated—disused or abandoned. 
These “brownfields” present economic develop-
ment opportunities, if only the specter of contam-
ination could be dealt with.3 Regeneration of these 

2 See history of actions at Love Canal site of U.S. EPA: http://www2.epa.gov/aboutepa/love-canal and at Lekkerkerk site “Dutch government steps 
in to clean up chemical waste,” Christian Science Monitor, July 10, 1980: http://www.csmonitor.com/1980/0710/071052.html. 
3 In the European Union, brownfields are defined as sites that “have been affected by former uses of the site or surrounding land; are derelict or 
underused; are mainly in fully or partly developed urban areas; require intervention to bring them back to beneficial use; and may have real or per-
ceived contamination problems.” See http://www.cabernet.org.uk/index.asp?c=1316. 
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sites for other uses often involves much more than 
only remediation. The result has been creation of 
additional programs that both satisfy public health 
and environmental concerns and motivate commer-
cial and real estate interests to develop these prime 
urban locations. Such development is integral to in-
ternational initiatives such as the World Bank’s Ur-
ban and Local Government Strategy, which includes 
a focus on economic growth and promoting a safe 
and sustainable urban environment.4 Thus, nation-
al initiatives originally developed to deal with the 
“problem” of contaminated sites have embraced 
the “opportunity” presented by these properties to 
be an engine for economic development, includ-
ing sources of sustainable energy and food securi-
ty and resource efficiency—all while assuring public 
health and environmental protection.

Timely action to deal with the growing problem of 
contaminated sites is critical for a number of rea-
sons. Public health and environmental impacts due 
to both ongoing and undiscovered site contamination 
will not improve without being addressed, and the ef-
fects on humans and ecosystems become more se-
vere over time. In addition, experience in countries 
with contaminated site programs has shown that the 
complexity of remediation and possible restoration 
of sites only grows with time.5 From an environmen-
tal perspective, for contamination of soil that leach-
es into groundwater as well as direct groundwater 
pollution, research shows that delay in addressing 
the problem can likely lead to a much larger body of 
pollution to be cleaned up.6 From a purely econom-
ic perspective, increased size and complexity of the 
cleanup zone will mean an expanded scale for the 

technology deployed, longer duration of cleanup op-
erations, increased disposal costs for residuals, and 
higher labor and energy costs. Not only are great-
er direct public or private sector costs for remedia-
tion and restoration incurred, but increased costs to 
treat and respond to neglected health and ecological 
impacts will likely result. In some cases, long-term 
maintenance and operations of technologies are re-
quired for groundwater remediation for particularly 
intractable problems.

In addition, traditional sources of economic growth 
(for example fisheries, recreation, tourism) as well 
as new avenues of economic development (for ex-
ample reuse and redevelopment of brownfields) 
can be promoted and enhanced by addressing this 
issue. The magnitude of the site contamination 
problem continues to grow due to ongoing and in-
creased industrial and economic development (as 
sources of contamination) and the lack of concrete 
and effective actions by governments and other rel-
evant stakeholders (to prevent and remediate site 
contamination). Thus, given the existence of such 
sites (both now and in the future), the urgent need 
is to act soon, regardless of the level of sophistica-
tion of the program or actions. 

Decision makers should appreciate that the driv-
ing forces for action are not only that the costs of 
inaction are great, but also that the benefits to be 
achieved are considerable. Especially in low and mid-
dle income countries, toxic chemical exposures from 
contaminated sites resulting from industrial, agricul-
tural, commercial, governmental, and artisanal op-
erations are affecting tens of millions globally with 

4 See especially pp. 20ff in Systems of Cities: Harnessing Urbanization for Growth and Poverty Alleviation (Washington, DC, World Bank, 2009): 
http://siteresources.worldbank.org/EXTLACREGTOPURBDEV/Resources/UrbanStrategy_English.pdf. 
5 This issue of “grow now and clean up later” is treated especially in chapter 1 of Inclusive Green Growth: The Pathway to Sustainable Develop-
ment (Washington, DC, World Bank, 2012): http://siteresources.worldbank.org/EXTSDNET/Resources/Inclusive_Green_Growth_May_2012.pdf. 
6 In a simulated model of solvents introduced into groundwater in 1975, the expanding plume reached a distance of ~600 meters in 30 years and 
~1200 meters in 60 years. As noted on page 280, “In the absence of any type of site remediation, this release would result in a large plume that 
would not stabilize for more than 100 years” See pages 280–281 and especially Figure 7 in Falta, R.W., “Methodology for Comparing Source and 
Plume Remediation Alternatives” in Ground Water, Vol. 46, Issue 2, March April, 2008, Wiley, Hoboken, N.J., pp.272–285.
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increased exposures to lead, chromium, arsenic as 
well as pesticides. Early action and associated bene-
fits of cleaning up such exposures are measured not 
only in terms of improved health, environmental, and 
poverty reduction, but economically related benefits 
in terms of increased property values (both for con-
taminated land and adjacent properties), incentives 
for economic development of prime sites, reuse and 
redevelopment of derelict land, increased sustain-
ability through reduced development of greenfields, 
and improved practices by industry into the future. 
Other benefits include capacity building in terms of 
research and development, educational institutions 
and state and local governments. (See Box 1.1)

1.2 Purpose and Organization
This document is intended to summarize the ratio-
nale and the major policy, regulatory, implemen-

tation, and organizational issues involved in cre-
ating a contaminated site program, especially for 
low and middle income countries. The document 
offers alternatives regarding the design and imple-
mentation of such a program. It proposes an action 
agenda of short- and longer-term activities to be 
considered when establishing a contaminated site 
program. In addition to providing some optional ap-
proaches for the many policy and programmatic is-
sues, the document provides numerous references 
from the experience of other country programs to 
draw upon in considering program options. 

The document is intended to help support World 
Bank staff or other international financial institu-
tions and assistance agencies in their dialogues 
with governmental officials in low and middle in-
come countries regarding specific options/steps 
on developing or implementing contaminated sites 

Box 1.1. Benefits of Site Contamination Remediation/Programs

• Health Benefits — from reduced health risks and/or improved health outcomes from reduced exposure to contaminants.
• Reduce impact on poor — for people involved in artisanal sites, if involved in aspects of site reclamation and improved 

operations, or living near contaminated sites.
• Cost savings—more immediate action can lessen expenses for remediation related to technology scaling, duration of op-

erations, residual disposal, labor and energy
• Site value — due an increase in the opportunities for alternative more valuable uses of land.
• Neighboring property values — as a result of direct impacts or indirect associated with the site.
• Environmental benefits — for example, benefits associated with reduced negative ecosystem impacts such as loss of bio-

diversity and improvements in water quality.
• Amenity benefits — for example, improved public access or environmental appearance.
• Levels of property transactions — which are no longer impeded by concerns or uncertainty of contamination.
• Productivity benefits — due to reductions in averting behavior such as reduced need for protective equipment and re-

duced levels of fines.
• Greenfield development savings — due to avoided loss of ecosystem elsewhere, as remediation may allow brownfield de-

velopment instead.
• Agglomeration benefits — which arise from greater brownfield development and consequent urban density.
• Improved environmental practices by industry — impetus for industry to participate in cleanup programs and modify in-

dustrial processes and waste management practices to reduce the risk of future releases into the environment
• Contributions to innovation — through research, development, demonstration and technology transfer advances in site 

investigation and cleanup, knowledge or toxicology and environmental fate transport, and health impacts of hazardous 
substances.

• Contributions to other programs — lessons learned can assist in the development of state and local site contamination 
programs

Sources: Adapted from: AMEC Environment & Infrastructure UK Limited. Options for a Strategy for Economic Appraisal of Benefits 
of Contaminated Land Remediation. August 2012. United States Environmental Protection Agency: Beneficial Effects of the Super-
fund Program: http://www.epa.gov/superfund/accomp/pdfs/SFBenefits-031011-Ver1.pdf.
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programs in their countries. It is also relevant for 
governmental agencies in these countries respon-
sible for site contamination and pollution manage-
ment, land use planning, and site development at 
local and national levels. Relevant stakeholders, 
such as civil society, in a country dealing with con-
taminated sites, pollution or land redevelopment 
may also find the document helpful. 

The document is organized in the following chapters:

• Setting Policy and Legislative Framework (chap-
ter 2), which highlights the development of poli-
cy and legislative purpose, principles, strategy 
and design, and related legislation.

• Regulatory Issues (chapter 3), which presents 
major topics that might be the subject of regula-
tions by a ministry or agency, such as definition 
of the scope of the program, the issue of “how 
clean is clean,” the steps in the process of clean-
up, and approaches to financing the program.

• Contaminated Site Program Management 
(chapter 4), which presents management, or-
ganizational, and operational issues, including 
issues of coordination and partnerships within 
branches of government and with other stake-
holders.

• Action Agenda for Contaminated Site Program 
(chapter 5), which proposes the development 
of an action agenda of short- and longer-term 
actions to be considered in forming a contam-
inated site program, including creation of a 

national management plan for contaminated 
sites.

This document provides an introduction to many of 
the policy formulation and implementation issues 
related to contaminated site programs. It is im-
portant to note that there are many templates, ex-
amples, manuals, checklists, and other resources 
available from many countries as well as compar-
ative country analyses and survey information (for 
examples, see Appendix A). As they are based on 
extensive experience in carrying out contaminated 
site programs, these information sources can pro-
vide a valuable starting point for development of 
country-specific approaches to many of these top-
ics. However, adapting tools and approaches from 
countries with contaminated site programs is ad-
vised only after assessing the context in which the 
tools were developed in the country of origin and 
how it compares to the context of the new coun-
try. In addition, the chapter, “Targeting Legacy Pol-
lution”, in a related World Bank publication7 deals 
in summary form with a number of the issues elab-
orated upon in this document. 

This guide recommends developing a national 
management plan for contaminated sites that ad-
dresses goals and objectives for the program, out-
lines operational procedures, and calls for regular 
reporting on results and environmental outcomes. 
Several countries have created such plans as they 
deal with this environmental issue.8 Those plans 

7 See Getting to Green: A Sourcebook of Pollution Management—Policy Tools for Growth and Competitiveness at: http://www-wds.
worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/08/02/000356161_20120802015026/Rendered/PDF/ 
716080WP0Box370Getting0to0Green0web.pdf.
8 See for example: 
Mexican National Program for Remediation of Contaminated Sites (Spanish): http://www.semarnat.gob.mx/archivosanteriores/programas/ 
Documents/Programa_Nacional_Remediacion_Sitios.pdf.
Canadian Federal Sites Action Plan: http://www.federalcontaminatedsites.gc.ca/default.asp?lang=En&n=BAC292EB-1
Australian Capital Territory Strategic Plan: http://www.environment.act.gov.au/__data/assets/pdf_file/0010/145387/ 
ACTStrategicPlan1995ContaminatedSites.pdf. 
U.S. EPA Strategic Plan and associated objectives (pp.16–19 and 49–51): http://www2.epa.gov/planandbudget/strategicplan; and reporting on 
progress in FY 2011, Financial and Program Performance Highlights (pp. 869–881): http://www2.epa.gov/planandbudget/results.
See also a layperson’s description of the development and implementation of the Dutch contaminated site program. http://rwsenvironment.eu/
publish/pages/97213/into_dutch_soils_24_334830.pdf.
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can serve as the framework for understanding and 
continuing dialogue with the many stakeholders in-
terested in contaminated sites, including legisla-
tors, executive branch officials, budget authorities, 
consultants, landowners, industry, and citizens. 
This report suggests that action on contaminated 
sites can be focused and incremental or compre-
hensive in its scope once the foundation of legisla-
tion and regulation is established and a plan of ac-
tion is developed. In addition, the ability to phase 
in the different aspects of the contaminated site 

program provides great flexibility to adjust to poli-
cy, legislative, budget, and other operational con-
straints.

This document is not intended to provide a descrip-
tion of scientific and technological information on 
the existing and newly developing approaches to 
investigation and remediation of soil and ground-
water at contaminated sites, as various existing re-
ports and sources provide such information. Sever-
al are referenced herein.
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2.  Setting Policy and Legislative 
Framework 

A fundamental component for effective manage-
ment of contaminated sites is an adequate policy 
and legislative framework. This section discusses 
four major considerations in developing legislation 
for dealing with contaminated sites. First, the pur-
pose of such legislation needs to be decided in the 
context of other national policy and legislation deal-
ing with soil as a medium and the impact of produc-
tive sectors (including industry, commerce, trans-
portation, and agriculture) on soil and water media. 
Second, certain principles common to national leg-
islation in most countries with established contam-
ination programs need to be taken into account. 
Third, there are several design options for new leg-
islation or integration with existing statutory regula-
tions and authorities. And fourth, there is broad in-
ternational consensus that preventing the creation 
of new contaminated sites is the most environmen-
tally sound and cost-effective first step in dealing 
with contaminated sites. It is unsound public pol-
icy to create and invest in new contaminated site 
legislation without first assuring that new sites are 
no longer created. Thus sound site contamination 
management must also include related legislation 
on pollution prevention and emergency response.

It is important to note that while contaminated 
sites and soil pollution are the primary terms used 
throughout this report, these sources of contamina-
tion often affect groundwater, surface water and sur-
face water sediments, and biota. This is because soil 
contamination can leach into groundwater, which 
carries pollutants into the adjacent surface water 
and sediment. Thus any new legislation or modifica-
tion to the existing legislative framework needs to be 
designed with these other media in mind. 

2.1 Purpose
An initial consideration in developing legislation 
dealing with contaminated sites is the degree 
of coverage and integration desired at the high-
est policy levels. There are two broad approaches 
available: 

• Consider soil protection as the unifying topic 
(as is done in Germany and the Netherlands)9 
and develop legislation that recognizes the 
many aspects of sustainability with regard to 
soil. New legislation may refer to and recognize 
existing legislation affecting agricultural and 
natural resource extraction industries (if any) 
as well as define a new set of government re-
sponsibilities and authorities regarding indus-
trial, manufacturing, commercial, and munici-
pal operations and their impacts on the land 
and groundwater. This approach has the ad-
vantage of beginning with a more positive goal 
(protection versus remediation) and embracing 
sustainability in a more comprehensive way.

• Focus primarily on soil pollution as the topic 
for legislation. This approach is the more tradi-
tional one in many countries with contaminat-
ed site programs—targeting the remaining envi-
ronmental compartment that has not been well 
recognized as being at risk and is thus unpro-
tected. Existing legislation (if any) that affects 
specific sectors can be referred to, while the 
new responsibilities are defined.

In some countries, where existing site contamina-
tion legislation is more rudimentary, it may make 
sense to engage other sectors of society (for exam-
ple public health, waste management, ecological 
protection) in developing and supporting the case 
for contaminated site remediation based on the 
more broadly defined impacts. 

9 Background on Dutch soil policy and guidelines: http://rwsenvironment.eu/subjects/soil/legislation-and/.
Background on the German Soil Protection Act: http://www.elaw.org/node/1469.
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While recognizing the validity of these two ap-
proaches, this document focuses primarily on the 
nature and design of legislation, regulation, and im-
plementation affecting soil pollution and contami-
nated sites. It will not explore further the approach-
es to designing an integrated approach across all 
the sectors that are relevant to soil protection, be-
cause of the diverse statutory situation existing in 
any given country.

2.2 Foundational Principles
Several principles are common to national legis-
lation in most countries with established contam-
ination programs. These basic principles provide a 
foundation for accountability and financial resourc-
es, and provide deterrence to future cases of land 
contamination. They include:

• Prevention. Whether part of prevention-spe-
cific legislation or embedded in other legisla-
tion for air, water, waste, and contaminated site 
statutes, the concept of avoiding the creation 
of environmental insults rather than treating 
them after the fact is fundamental. 

• Polluter pays. Not only a reflection of the equi-
ty of having accountability for site cleanup as-
signed to the polluter versus the general pub-
lic, this almost universal concept in national 
approaches specifies the source of funding for 
remediation of sites when the polluter can be 
identified.

• Liability regime. Recognizing a variety of le-
gal traditions in countries, a scheme for assign-
ing liability for remedial action at contaminat-
ed sites and, possibly, requiring remediation 
(if not restoration) of natural resources (for ex-
ample a polluted wetland) needs to be devel-
oped. In brief, most countries use a strict lia-
bility scheme that holds the current owner, 
operator, or polluter accountable for site clean-
up action and costs.10 This scheme can be ret-
roactive in time or limited to a specific effective 
date.11 This implies that all remediation of sites 
contaminated before that date becomes the re-
sponsibility of the government to clean up. 

A unique and more comprehensive scheme em-
braces the concepts of strict, joint, and several li-
ability, as well as retroactive liability. Recognizing 
the difficulty of dividing the responsibility among 
many contributors over time to contamination at a 
site, this concept allows the government to pursue 
any organization that has generated, transported, 
stored, or disposed of waste material on the site. 
It also allows the government to pursue any one or 
any number of these entities for the entire cost of 
remediation.12 A 2011 study in the European Union 
describes mechanisms in a number of countries for 
transfer of liability for remediation of brownfields.13

The “polluter pays” principles coupled with the de-
sign of the liability framework are critically important 

10 See especially the results of a questionnaire surveying the legal framework of 16 European Union countries: http://www.commonforum.eu/
Questionnaires/LF/LF_NL.asp.
11 In the Netherlands, cleanup of contamination occurring before 1975 is the responsibility of the government. 
12 In the United States, this approach has been a very effective enforcement tool when there are many contributors to contamination at a site. For 
example, as the government pursues lesser contributors (for example, those disposing of smaller quantities of waste or those who only transport-
ed wastes) to the contamination at a site, these parties are motivated to assist in the search to identify major contributors who would have a larg-
er financial responsibility. This is because the approach to allocating costs for cleanup is often a function of the respective quantities of wastes 
disposed by each of the responsible parties. 
In the United States, potentially responsible parties are defined to include the current owner or operator of a facility; an owner or operator at the 
time of disposal; a person who arranged for the disposal or treatment of hazardous substances (“generator” or “arranger”); a person who accept-
ed hazardous substances for transport and selected the site to which the substances were transported (“transporter”). (as defined in the United 
States Comprehensive Environmental Response, Compensation and Liability Act: http://epw.senate.gov/cercla.pdf).
13 See Environmental Liability Transfer in Europe: Divestment of Contaminated Land for Brownfield Regeneration (NICOLE Brownfield Working 
Group, 2011): http://www.nicole.org/uploadedfiles/2011-wg-brownfields-finalreport.pdf.
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to the success of both contaminated site remedia-
tion efforts as well as the success of associated re-
development incentives. The allocation of remedia-
tion liability and the reliability of this system (based 
on country-specific experiences with industry and 
other sectors) in constructive, partnering and ad-
versarial situations will have great impact on the 
success of the contaminated sites program.

Separate liability regimes for pollution versus re-
mediation can provide opportunities to introduce 
new schemes for funding remediation, for example 
public-private partnerships, collaborative groups 
providing for remediation (industry or trade associ-
ations), or financial insurance.

• Policy of risk-based cleanup. As programs de-
veloped in countries over the last 30 years, 
it became clear that remediation of contam-
inated sites does not mean cleanup to back-
ground levels of chemicals in soil or even clean-
up for any possible future use of the land (for 
example cleaning all industrial sites to school 
yard standards). Those approaches were dis-
proportionately costly and unaffordable. What 
has evolved in many countries is cleanup for 

specified uses (a “fitness for use” approach) 
using both generic templates for managing risk 
levels and site-specific risk assessments. The 
fitness for use principle is in general combined 
with the “stand still” principle (no more degra-
dation, no additional risk).

• Sustainable use of land. Legislation should be 
designed to provide for cost-effective assess-
ment and remediation of contaminated sites 
and long-term associated site management 
and monitoring, if necessary, of any impacted 
media (soil, sediments, or groundwater). This 
allows future owners to fully understand and 
make effective use of the land.

• Transparency of information about sites. Pub-
lic involvement in the identification and de-
velopment of options, remediation decision 
making, and possible redevelopment of con-
taminated sites has turned out to be a funda-
mental precept in most national programs (Box 
2.1). While there are various forms and formats 
for public engagement in a contaminated site 
program, many countries find that having infor-
mation accessible about site status, ongoing 
monitoring (if any), and restrictions on use or 
development are useful, not only for affected 

Box 2.1. Public Participation: Core Values

The International Association for Public Participation is the preeminent international organization advancing the practice of 
public participation. It has national affiliated organizations on four continents. Developed by international consensus, the 
core values embraced by the organization are:

• Public participation is based on the belief that those who are affected by a decision have a right to be involved in the de-
cision-making process.

• Public participation includes the promise that the public’s contribution will influence the decision. 
• Public participation promotes sustainable decisions by recognizing and communicating the needs and interests of all 

participants, including decision makers. 
• Public participation seeks out and facilitates the involvement of those potentially affected by or interested in a decision. 
• Public participation seeks input from participants in designing how they participate. 
• Public participation provides participants with the information they need to participate in a meaningful way. 
• Public participation communicates to participants how their input affected the decision.

Source: International Association for Public Participation web site: http://www.iap2.org.au/about-us/about/core-values
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citizens, but also for consultants, real estate 
development professionals, banks, and other 
potential economic stakeholders.14

• Recognition of various funding approaches. 
Due to the variety of contaminated sites, differ-
ent financial mechanisms will be needed. For 
example, some public funds will be needed to 
pay for assessment and cleanup of “orphan” 
sites with no owner or sites with bankrupt own-
ers. In addition, other sources of revenue to 
support the program may come from contribu-
tions from current and prospective site owners, 
the collection of fees for services, or other fi-
nancial arrangements (see discussion in sec-
tion 3.5).

2.3 Strategy and Design
A variety of approaches have been used by coun-
tries to craft a basic statutory framework dealing 
with contaminated sites and soil pollution. In some 
cases, the approach was to write a whole new stat-
ute dealing only with contaminated sites, while in 
most countries adaptation of (or additions to) ex-
isting environmental legislation was the preferred 
approach. The differing approaches reflect coun-
try-specific circumstances, including bureaucratic 
strengths and jurisdiction of existing organizations, 
political support for certain approaches, public 
concern over action regarding contaminated sites, 

and other stakeholder interests in the implementa-
tion of the program. Some of the principal legisla-
tive approaches include:

• Create new legislation focused on contaminat-
ed sites (and the groundwater beneath these 
sites)15 or on releases of chemicals to the envi-
ronment, especially the land.16 These approach-
es require thinking about the broad range of 
authorities whose support may be needed for 
such a program. 

• Modify existing legislation on waste or hazard-
ous waste management to include contaminat-
ed sites within this regulatory framework.17

• Modify existing water resource legislation that 
deals with surface and groundwater protection 
to add additional authorities related to contam-
inated soil and nearby waters.

• Modify existing legislation affecting industri-
al, manufacturing, and commercial enterpris-
es that may currently require reporting, permit-
ting, or emergency planning and preparedness 
to include the contaminated sites issue.18

• Create or modify existing legislation on land 
use and planning or consumer protection (re-
lated to the selling and repurposing of land). 
Such legislation may require additional author-
ities to mandate such activities as environmen-
tal assessment of the site when land is being 
sold, reporting of the results to the government 

14 See for example:
Province of Alberta (Canada) Environmental Site Assessment Repository: http://environment.alberta.ca/01520.html.
Province of British Columbia (Canada) Site Registry: http://www.env.gov.bc.ca/epd/remediation/fact_sheets/pdf/fs20.pdf.
New South Wales (Australia) contaminated sites notified to EPA: http://www.epa.nsw.gov.au/clm/publiclist.htm. 
Canadian Contaminated Sites Inventory (federally owned sites): http://www.tbs-sct.gc.ca/fcsi-rscf/home-accueil-eng.aspx. 
U.S. EPA National Priorities List: http://www.epa.gov/superfund/sites/npl/index.htm.
15 An example of legislation for sites is the Taiwan (China) Soil and Groundwater Pollution Remediation Act (as amended), 2000: 
http://digital.library.unt.edu/ark:/67531/metadc25985/m1/2/.
16 An example of legislation based on releases of hazardous substances is the United States Comprehensive Environmental Response, Compen-
sation, and Liability Act: http://epw.senate.gov/cercla.pdf.
17 Mexico has elected to follow this approach. See “Emerging Environmental Regimes for Contaminated Land in Latin America,” International En-
vironment Reporter, 2008, Vol.31 (Number 21): pp. 8–9: http://www.bdlaw.com/news-401.html. 
18 France used industrial reporting as a basis for gathering information on sites of concern; see Frédéric Bourgoin, “Soil Protection in French Envi-
ronmental Law,” Journal for European Environmental and Planning Law, March 2006, 204–212.  http://www.fb-legal.com/0606%20JEEPL%20
soil%20protection.pdf. 
Croatia has industry reporting requirements including releases to soil; see Ministry of Environmental Protection, Physical Planning, and Construc-
tion, Ordinance on the Environmental Pollution Register, esp. Article 17 and pp. 72–73: http://www.mvep.hr/zakoni/pdf/365.pdf.



11

and the buyer, and other remediation respon-
sibilities.19

Choosing an approach involves balancing policy 
options, existing legislation and implementation, 
current administrative and organizational compe-
tencies and resources, and political and public in-
terest in the contaminated sites. In general, the 
“best” option is likely to be a combination of sev-
eral approaches. For example, having an existing 
statute that is being well implemented by current 
agency staff could provide a valuable platform to 
create the foundation for a contaminated site pro-
gram without the delay of starting a program from 
the beginning. As the public health and environ-
mental impact of contaminated sites affects soil, 
groundwater, surface water, and sediments, how-
ever, modifying existing legislation to cover these 
exposure routes may be a challenge. Countries 
lacking an existing framework upon which to build 
a contaminated site program have an opportunity 
to structure its focus and operation in a targeted 
manner, outside the constraints of existing legisla-
tion, regulations, or organizations.

Regardless of the legislative approach, to structure 
a contaminated site program (including elements of 
prevention, remediation, and monitoring) operated 
by the government, there are some basic authorities 
to be considered in the authorizing statute. These 
authorities should provide the ministry or agency 
with the ability to specify operational details by regu-
lation and to conduct the various aspects of the pro-
gram. The two broad categories of authority area are: 

• Authorities for a “command and control” 
program to identify, assess, and cleanup 
sites (including sediments and associated 

groundwater), which may be conducted by will-
ing property owners or by the government: 
• at “orphan” sites (those with no viable or a 

bankrupt owner);
• on behalf of recalcitrant parties (who re-

quire enforcement incentives); 
• at its own sites (for example military bases 

and agricultural facilities such as state or 
university farms).

• Authorities to oversee and approve voluntary 
cleanup plans proposed by the private sector 
and to manage and partner with developers 
who wish to redevelop brownfields. These au-
thorities can be a major driver for land regener-
ation, as in the example of the United Kingdom. 

In this document, voluntary cleanups refer general-
ly to sites owned or operated by parties who wish 
to offer a cleanup plan because of a need to repur-
pose the property or complete their environmental 
responsibilities, whether or not the site is of priority 
concern to the government. As noted, brownfields 
are generally vacant or unused properties that an 
owner or purchaser wishes to redevelop for new 
commercial purposes, but for which perceived con-
tamination may be an impediment. Additional in-
centives may need to be considered to make the 
project cost-beneficial. Typical additional statutory 
authorities would include:

To support a national or regional government-led or 
voluntary cleanup program:

• Refinement of the liability scheme: As previous-
ly noted (under “liability regime” in section 2.2), 
whatever liability scheme is adopted will require 
further definition and procedures for such activ-
ities as mediation and appeal of decisions.

19 See state of New South Wales, Australia, Contaminated Land Management Act 1997 
http://www.austlii.edu.au/au/legis/nsw/consol_act/clma1997238/; and associated Managing Land Contamination: Planning Guidelines 
SEPP55 – Remediation of Land (Department of Urban Affairs and Planning, Environment Protection Authority, 1998): 
http://www.planning.nsw.gov.au/assessingdev/pdf/gu_contam.pdf.
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• Ability to issue implementing regulations and 
guidance: Numerous aspects of the program 
will require definition, such as specifying steps 
in a process for the remediation of sites for 
stakeholders to follow (including facility oper-
ators, landowners, consultants, and citizens).

• Definition of any desired elements to provide 
for “transparency” in the program: Examples in-
clude basic requirements for citizens’ involve-
ment, provision for petitions to the ministry or 
agency for assessment of a site, and descrip-
tion of degree of transparency for ministry or 
agency activities (see further discussion re-
garding site listings in section 3.1).

To support the command and control program:

• Ability to gather information and access facili-
ties, including:
• authorizing employees to act for the minis-

try or agency;
• requiring landowners or facility operators to 

provide access and entry to sites;
• requiring landowners or facility operators to 

furnish information or documents;
• providing for sampling of soil and ground-

water at sites;
• providing for safekeeping of confidential 

business information.
• Provisions for enforcement (administrative or-

ders or court orders) and penalties for: 
• lack of compliance by parties (property 

owners, facility operators) in supplying re-
quested information or providing access; 

• landowners or facility operators not meet-
ing requirements for activities specified in 
regulations, such as conducting site as-
sessments, developing cleanup plans, and 
carrying out cleanup operations.

• Allowing for recovery of the costs expended by 
the government to clean up sites at which the 

landowner or facility operator is unwilling or un-
able to do so. 

To support voluntary and brownfield programs:

• Ability to issue regulations that address spe-
cial circumstances of reviewing, approving, and 
auditing plans for voluntary cleanups and for 
brownfield projects;

• Ability to partner with lower levels of govern-
ment to implement the program;

• Provision of financial instruments to allow col-
laboration with the private and other public 
sector entities in projects.

It is important to note that this section provides a 
broad list of options compiled from the experienc-
es of many countries over a number of years. Giv-
en the cultural, policy, and resource context in a 
given country, it is likely that no country would pur-
sue all of these at once. Box 2.2 gives an example 
of how a national contaminated site program might 
be constructed.

2.4 Prevention and Response
Beyond remediation-related legislation and in order 
to avoid the creation of new contaminated sites in 
the future, legislation is needed to address several 
other issues. First, legislation is needed to address 
pollution prevention at current industrial, commer-
cial, and other operations and their on-site emis-
sions, discharges, and waste management practic-
es. Second, some statutory mechanism must exist 
to help prevent and respond to contamination inci-
dents, spills, and discharges. These legislative con-
trols and measures are especially important when 
responsible parties cannot be located or when they 
are either unwilling or unable to take immediate 
action to prevent further or potential harm. While 
some of these pollution prevention and emergency 
response legislative requirements may be available 



13

in existing legislation (versus a specific statute de-
voted to contaminated sites), these existing laws 
and regulations may need to be adapted to assure 
adequate management of contaminated sites. 

This document offers only some basic discussion. It 
does not treat this subject in as much detail as the 
design and implementation of a remediation program 
because many countries already have legislation 
and regulations to deal with disposal of municipal 
solid waste, mismanagement of industrial (espe-
cially hazardous) waste, and the protection of wa-
ter sources and, in particular, drinking water supply. 

2.4.1 Prevention
There are three primary considerations for legisla-
tion to prevent future problems from contaminated 
sites and associated groundwater: 

Management of municipal and industrial sol-
id waste. Most countries that have created pro-
grams to address contaminated sites discover that 
a major source of public health and environmen-
tal problems is mismanagement of municipal and 
industrial solid waste. In addition to illegal open 
dumping of wastes, drums, off-spec chemicals and 

pesticides, and other waste materials, many pub-
lic and private landfills that follow some responsi-
ble waste management practices (for example dai-
ly cover and bans on liquids) have turned out to be 
significant problems and pose major cleanup chal-
lenges, Thus, legislation and regulations that allow 
for closure of open dumps, channeling of wastes to 
better-managed facilities, banning of liquids, and 
adoption of siting and operational guidelines are 
important first steps to stopping the creation of ad-
ditional sites with soil and groundwater pollution 
problems. Nonetheless, these measures do not 
deal with the past practices that have contaminat-
ed the soil and groundwater and ultimately affect 
public health and the environment; affected sites 
must still be closed in a technically adequate way.

Definition and management of hazardous chem-
icals and wastes. Of similar importance is estab-
lishment of a program to define hazardous chemi-
cals and hazardous wastes, and to cause them to 
be responsibly managed throughout their life cy-
cle. This means at least the development of legis-
lation and regulations pertaining to the generation, 
storage, transportation, and treatment and dis-
posal (on or off site) of hazardous commercial and 

Box 2.2. Mexico: Elements of Contaminated Site Program

The General Law for Prevention and Integrated Waste Management and its associated regulation and various standards es-
tablished important policy actions to help address contaminated sites. 

In 2010, the Mexico National Program for Remediation of Contaminated Sites was established with the main objectives to 
reduce the number of contaminated sites where human health and natural resources are affected, reintegration of remedi-
ated contaminated sites into the economic cycle, and contribute to urban renovation and improvement of living conditions 
in inner cities. The program includes strategies for: remediation of contaminated sites; development and consolidation of le-
gal framework; capacity development of relevant actors; social communication, information and participation; and research 
and development. 

Subsequently, successful cleanup of more than 50 contaminated sites with a responsible party have been reported, includ-
ing 13 large scale sites.

Source: Mexico Federal Secretary of Environmental and Natural Resources. Programa Nacional de Remediación de Sitios Contami-
nados. http://www.semarnat.gob.mx/programas/documents/programa_nacional_remediacion_sitios.pdf.
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industrial wastes. As long as the penalties for mis-
management of chemicals and especially wastes 
remain low and their environmental impacts are 
unregulated, generators will be tempted to create 
more contaminated sites.

Prevention of groundwater contamination. Re-
garding prevention of groundwater contamination 
from waste management practices, several coun-
tries with contaminated site programs have elected 
to address at least two waste management prac-
tices with separate legislation and regulations (ad-
ditional legislation may cover the possible impact 
of the handling and transport of chemical wastes): 

• Because of the potential impact of waste man-
agement and other industrial, commercial, and 
agricultural practices, there is widespread ac-
knowledgement of the need to protect drinking 
water extraction wells and the geographic ar-
eas surrounding the wellheads. Many countries 
have legislation and regulations to deal with 
wellhead protection zones, and there is con-
siderable literature on operational approaches 
and guidelines for such programs.20

• One of the most popular disposal options in 
some countries for disposal of liquid hazard-
ous waste (especially with inorganic contam-
inants) is deep well injection. In the United 
States, over half of regulated hazardous waste 
streams are disposed of in deep wells, often 
in zones well below groundwater resources 
used for public water supply. Thus, in conjunc-
tion with effective hazardous waste regulations 

and considering the hydrogeological character-
istics of a given country, there may be a need 
to consider adopting legislation and regula-
tions allowing for permitting and associated re-
porting and monitoring of deep well injection of 
wastes.21

An important caution is not to assume that imple-
menting agencies will always work together in an 
integrated way, even with appropriate legislation. 
Specific action may be needed at senior political 
levels to assure holistic solutions from an environ-
mental and resource utilization perspective. 

Additional legislative approaches that support a 
contaminated site cleanup program, as well as 
contributing to prevention of future contaminated 
sites, can be tied to land use planning controls and 
requirements related to real estate transactions.22 
These regimes are often coupled with a remedi-
ation-based program. While implemented at the 
subnational level (provincial, state, or local govern-
ment) in a number of countries, these kinds of stat-
utes and regulations assign several types of obli-
gations to landowners. It is important to note that 
State-owned land may need to be included in such 
legislative approaches, especially if property trans-
fer is not likely over time. 

In countries having formal land use planning re-
quirements (usually at the local level), legislation 
or regulations can be amended to give permission 
for changes to land use designations contingent on 
the owner conducting several activities, including:

20 See for example information on the English wellhead protection program: http://www.environment-agency.gov.uk/homeandleisure/37833.aspx.
See also information on the U.S. EPA and state source water protection programs: 
http://water.epa.gov/infrastructure/drinkingwater/sourcewater/protection/index.cfm.
21 See for example the programs operated jointly by the federal government and the states in the United States 
http://water.epa.gov/type/groundwater/uic/index.cfm.
22 England uses local government authorities to carry out the program. See Environment Act 1995, Part 2A: http://www.legislation.gov.uk/
ukpga/1995/25?view=plain; and contaminated land statutory guidance, April 2012: http://www.defra.gov.uk/publications/2012/04/10/ 
pb13735contaminated-land/.
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• Notifying the government regarding proposed 
changes to the land use (either for a new pur-
pose, such as industrial to residential, or as a 
prelude to a sale);

• Assessing and remediating the property to lev-
els suitable for the intended use.

In countries without such land use permission re-
quirements, legislation or regulations can levy re-
quirements on property owners wishing to sell their 
land. Compliance can be assured by requiring that 
a government-issued certificate of completion by 
the seller be supplied at all real estate closings. 
Such owners can be required to:

• Conduct an assessment of soil, sediment, and 
groundwater associated with the property;

• Based on a comparison of this assessment 
with a standardized risk profile or a site-specif-
ic risk assessment (see more detailed discus-
sion in section 3.2), conduct site remediation 
activities consistent with the current land use 
or other criteria.

These approaches harness the forces of the mar-
ketplace and enhance the transparency of the 
status of contamination (or demonstrate the lack 
thereof) of property to motivate the owner or sell-
er to meet environmental standards. They have the 
added benefit of involving not only the governmen-
tal planning and environmental authorities, but 
also other market participants (banks, insurance 
companies that provide liability or financial assur-
ance, property title companies, and other financial 
institutions) in enforcing compliance with cleanup 
standards and any long-term operation and main-
tenance requirements.

2.4.2 Emergency Response 
While many countries have developed systems for 
response to natural disasters (such as hurricanes 
and floods) and anthropogenic emergencies (such 

as chemical spills and fires), there is a need to sup-
plement these capabilities for response to incidents 
that have both rapid and protracted environmental 
impacts. Industrial chemical fires, hazardous mate-
rial accidents involving trucks and trains, lagoons 
of hazardous wastes that are breached (often im-
pacting nearby rivers), and abandoned or bank-
rupt chemical production and storage facilities are 
a few examples. In some cases, responses are re-
quired within hours, while for others, responses are 
time critical in order to minimize both short—and 
long-term impacts from these releases to the land 
and potentially into the groundwater and surface 
waters. In Argentina, for example, based on the Na-
tional Law for Environmental Protection (2002), an 
environmental insurance requirement has been 
created for certain activities. This instrument es-
tablishes a “pollution baseline” of the site (i.e. de-
fines pre-existing conditions), promotes best prac-
tices (due to the cost of the insurance premium), 
and ensures having ready available funds facing a 
contamination event. 

It is likely that similarities exist among existing na-
tional authorities for response to natural disasters in 
terms of rapidity of deployment of staff and related 
government and contractor resources, involvement 
with responsible parties (if any), and organization 
and command structure for the response. Howev-
er, there are important additional response capa-
bilities needed for technological emergencies hav-
ing public health and environmental consequences. 
These needs may require further legislation or reg-
ulations to take remedial actions (particularly au-
thorization of the expenditure of funds when no re-
sponsible party is willing or available). Examples of 
additional capabilities needed to respond to such 
environmental emergencies include:

• Adapting 24 hours/7 days notification systems 
to link in government environmental response 
officials;
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• Real-time contracting capabilities to mobilize 
environmental cleanup resources to support 
operations at a site;

• Sampling and quick-turnaround analysis capa-
bilities for nontraditional media (for example 
soil, sludge, air canisters) in laboratories, avail-
able 24/7;

• Risk assessment expertise;
• Response staff and equipment available 24/7 

for operations at a site;
• Preplanned arrangements for legally storing, 

transporting, and disposing of hazardous ma-
terials, soils, and other materials recovered 
from an incident.

Although the emphasis of these capabilities is in 
the context of classic emergencies, countries often 
find that when a contaminated site is brought to 
the attention of the government, the site owner is 
absent or bankrupt. These sites can be time criti-
cal in the sense that each passing day only wors-
ens the public health or environmental problem. 
Continuing leaks, spills, and discharges to the soil 
may be adding to the contaminant loading in the 

groundwater, which greatly complicates and adds 
significantly to the cost of cleanup. Thus, the ca-
pability needs to be available to deal with these 
time-critical site situations while the ownership and 
legal liability is being sorted out.

Finally, there is also a prevention aspect to environ-
mental emergency legislation (or regulation) relat-
ed to the storage, use, processing, transportation, 
and management of hazardous materials (includ-
ing obsolete pesticides). Of note in this context is 
the International Labor Organization publication—
Prevention of Major Industrial Accidents.23 Again, 
many countries require reporting above certain 
quantity limits (or by industrial classification) of the 
presence of all hazardous materials.24,25 Many also 
require emergency planning, equipment deploy-
ment, training and exercises, and close coordina-
tion with local authorities regarding the response 
to an industrial accident, both for safety and for 
environmental response reasons.26 These man-
dates need to recognize the role that cleanup will 
play in any response after the immediate crisis has 
passed.

23 See ILO Prevention of Industrial Accidents at: 
http://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/---safework/documents/normativeinstrument/wcms_107829.pdf.
24 See for example information on Serbian program for emergency reporting and response: http://www.seio.gov.rs/documents/eu-documents.71.html, 
Answers to European Commission’s Questionnaire, Chapter 27, pp. 224–227.
25 See laws and regulations defining U.S. EPA’s emergency response programs: http://www.epa.gov/osweroe1/lawsregs.htm#ncp
26 See United Nations Office for the Coordination of Humanitarian Affairs web site on emergency response resources: 
http://www.unocha.org/what-we-do/coordination-tools/environmental-emergencies/resources. 
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3. Regulatory Issues 
There are a number of important issues that will 
need to be addressed by regulations. In many 
countries, regulations are issued administrative-
ly by executive agencies in the context of legisla-
tion in order to interpret existing laws and describe 
procedures and requirements to implement such 
laws. Related to contaminated site programs, reg-
ulations should:

• Define focus on the program, including its ini-
tial and continuing priorities;

• Define the pace and scale of development of 
the program;

• Define the steps in the process from discover-
ing and investigating sites through their clean-
up and (possibly) continued long-term over-
sight;

• Establish the nature of the workload to be 
borne by the government versus the private 
sector (site owners and consultants). 

This section discusses options for addressing these 
regulatory issues based on experiences in coun-
tries with contaminated site programs, at nation-
al and subnational governmental level. It should be 
noted that in some countries several of these is-
sues are covered in the authorizing legislation rath-
er than through implementing regulations.27 

3.1 Program Focus: Defining Contaminated Sites
One of the key decisions that countries with con-
taminated site programs have made relates to cre-
ating a list of contaminated sites, including what 
to call this collection of information and the sta-
tus of sites in the compilation. There are a vari-
ety of “names” for this listing (including inventory, 

register, priority list) in countries around the world. 
There are various policy and management implica-
tions to be considered. 

One option is a publicly available list of all contam-
inated sites that allows:

• Legislatures to understand the magnitude 
of the potential (or actual) problem and thus 
helps justify funding;

• Executive branch management and budget 
agencies to monitor progress of the program;

• Citizens to understand whether their health 
concerns are being addressed; 

• Other stakeholders (such as banks and inves-
tors) to know the status of contamination on 
properties and how the risks are being man-
aged. 

Such a list can serve as a “work in progress” agen-
da for both internal management and external par-
ties to know the steps in the cleanup process for 
any site of interest. Public availability in some coun-
tries means on the Internet, while in others it is 
upon request to state authorities.

In the context of such a public list, there are alterna-
tive approaches to its design and use. It can be (a) 
a comprehensive, ever-expanding list of suspected 
contaminated sites with only minimal evaluation of 
likely site risks; or (b) a list of sites that have been 
evaluated sufficiently to know that there are con-
taminants of concern, but not enough to know the 
nature of the risks nor the final action to be taken. 
Further options in refining and using such a list in-
clude using it as an ongoing status mechanism re-
lated to site investigation, cleanup, and even long-
term on-site activities. This could mean tracking 
the status of assessment and cleanup activities 

27 See Taiwan (China) Soil and Groundwater Pollution Remediation Act (as amended), 2000: 
http://digital.library.unt.edu/ark:/67531/metadc25985/m1/2/.
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on sites until active work is concluded and then 
(a) “archiving” sites by moving them to an appen-
dix if they no longer pose risks (that is, removing 
“cleaned” sites from the main list); and (b) continu-
ing to list sites that have been cleaned, but that 
require institutional controls (for example land use 
restrictions). (Institutional controls could include, 
for example, restrictions on excavation due to bur-
ied metal in contaminated soils that do not affect 
groundwater.) Such sites may remain on the list 
for as long as the restrictions exist as a protection 
against unintended environmental impacts by fu-
ture landowners. 

As contaminated site programs evolved in many 
countries, significant consequences in the market-
place became associated with these lists. These 
consequences included:

• Actual or perceived effects on real estate val-
ues;

• Impact of extended time lines for government 
action on a site on the owner’s financial interest;

• Inability of future buyers to effectively finance 
or develop properties due to lack of confirma-
tion of risks that are effectively under control. 

In a few countries, the decision was made not to 
publish lists of targeted sites or not to do so on a 
national basis (versus at a more local level),28 but 
to provide for public inquiries on specific pieces of 
property in order to determine the status of con-
tamination and cleanup. Some of the terms used 
by countries for these lists of sites—some with mul-
tiple meanings—are:

• Database. This usually refers to a value-neu-
tral electronic collection of identified pieces 

of property and any associated information. 
Presence on this list is not a confirmation of 
any thorough inspection, evaluation, or even 
contaminants of concern that should be ad-
dressed. Sometimes this database is derived 
from a national list all the industrial and oth-
er sources of a certain type (for example found-
ries, refineries, landfills). This listing can often 
be for internal management purposes only.

• Inventory. This listing is often a speculative 
listing of contaminated sites discovered from a 
variety of sources (for example citizens’ com-
plaints, reports from lower-level governments, 
or required reporting of minimal information 
from certain industrial categories). There are at 
least two options for this inventory:
• “Suspected sites” are listed based on the 

preliminary information submitted; 
• “Priority sites” are listed because a minimal 

site investigation has been performed and 
at least some contaminants are found to be 
present, although no action may be required 
based on further evaluation of the risks.

• (National) priority list. Based on a more de-
tailed evaluation, the contaminants present 
are of public health or environmental concern 
and the associated risks need to be managed. 
This list may ultimately have sites deleted from 
it based on effective management of the risks 
from the contaminants.

• Registry. In some cases, this term can be a hy-
brid of the preceding lists. It is both an internal 
and external database; and it includes any in-
formation initially associated with a site along 
with assessment documentation, any require-
ments for cleanup (or studies confirming no 
need for remediation), and information about 
ongoing, post-cleanup controls. It can also 

28 Neither England nor the Netherlands has national inventories or registers of contaminated sites. In the Netherlands, local governments and in-
dustry compile registers: http://www.eea.europa.eu/publications/Topic_report_No_131999 (see page 112 regarding England and page 89 re-
garding the Netherlands).
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serve as a repository for a “remediation certifi-
cation,” which confirms the acceptance by the 
government of the cleanup action and achieve-
ment of the required risk management goals.

It should be noted here that these compilations of 
sites may exist in parallel with each other. A man-
agement database to track all site information, 
including for sites deemed not to pose any risks, 
could be operating alongside a national priority list 
of sites needing action or a more comprehensive, 
ongoing registry.29

Whichever of these approaches is adopted, it de-
serves emphasis that the choice is a significant de-
cision. It has important short- and long-term policy, 
management, resource, program evaluation, market-
place, and operational implications. Given the many 
variations in listing options (national versus region-
al or local only; limited site evaluation versus sites 
of concern; public access via Internet versus access 
by request; government-only use for record keeping 
regarding site remediation status; etc.), there are a 
number of factors in considering the pros and cons 
of different approaches. These include trade-offs in 
terms of public and legislative support and interest, 
transparency of government, operation of the pro-
gram, impact on economic and property values, and 
redevelopment information and incentives. In one 
specific case in a European country, the decision to 
create a comprehensive on-going national invento-
ry of sites resulted in an expensive program to main-
tain when considered over 20 years.

3.2  Defining Decision Criteria for Contaminated Sites
Assuming a legislative foundation endorsing a risk-
based approach to the cleanup of sites, a combi-
nation of regulations (and guidelines) is needed 

to specify the criteria to be used to define unac-
ceptable risk and thereby determine management 
measures or cleanup levels. These criteria should 
cover at least soil and, if not otherwise available, 
groundwater and sediments. They will be used to 
assess the public health and environmental risks 
at the sites covered by the program as well as to 
guide the selection of remedies. 

A risk-based approach recognizes the companion, 
but separate, practices of risk assessment and risk 
management. Risk assessment is a qualitative or 
quantitative evaluation of the risk posed to human 
health or the environment by the actual or poten-
tial presence or release of hazardous substances, 
pollutants, or contaminants. Risk assessments can 
be conducted for both chronic and acute human 
health effects of contaminants and for similar ef-
fects on ecosystems. Risk assessments combine 
several elements, including: 

• Hazard identification (or characterization): the 
inherent properties and short- and long-term 
effects caused by substances;

• Exposure assessment: the determination or 
estimation (qualitative or quantitative) of the 
magnitude, frequency, duration, and route of 
exposure of the hazardous substances to the 
organism, be it a human or ecological receptor. 

These two factors are integrated into a risk charac-
terization; if the estimated risk levels exceed cer-
tain criteria or are deemed unacceptable, contam-
inated sites require risk management to break the 
source/hazard–pathway–receptor relationship. 
This requires some form of cleanup or other inter-
vention to reduce or eliminate relevant exposure 
pathways consistent with present and future land 
use at the site and the surrounding area.

29 Additional information on the approach of 15 European countries to the listing of sites can be found in the questionnaire on contaminated land 
management in European Union member States (see especially question 9): http://www.commonforum.eu/Questionnaires/LF/LF_QUEST.asp. 
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30 Some examples are: 
Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health: http://ceqg-rcqe.ccme.ca/.
U.S. EPA Soil Screening Guidance fact sheet: http://www.epa.gov/superfund/health/conmedia/soil/pdfs/fact_sht.pdf. 
Amy Quintin and Lucy Fraiser, “Comparison of International Risk-Based Screening Levels,” Proceedings of the Annual International Conference on 
Soils, Sediments, Water, and Energy, 2010, 15(1): 24: http://scholarworks.umass.edu/soilsproceedings/vol15/iss1/24. 

A risk-based approach can be implemented at the 
generic level (with predetermined threshold val-
ues) as well as at the site  or property-specific lev-
el. Some countries use generic assessment criteria 
values to screen out substances from further as-
sessment followed by the development of site-spe-
cific assessment criteria that, if exceeded, would 
indicate the need for remediation. At the generic 
level, some countries have published regulations 
with soil “screening” levels or “target” values. Soil 
and groundwater samples (taken according to ap-
propriate guidelines) containing these concentra-
tions or less are deemed not to warrant remedi-
ation. These screening values are often derived 
considering residential land use and public expo-
sure, so they would represent the most conserva-
tive (that is, lowest) levels of concentrations of sub-
stances representing “no further concern.” For this 
reason, regulations or guidelines for the conduct of 
detailed site-specific risk assessments are needed 
to allow landowners or facility operators and gov-
ernments to pursue the fitness for use approach 
by replacing the assumptions underpinning generic 
values with site-specific measurements. This would 
allow for remediation of an industrial site for contin-
ued use for other industrial purposes to have differ-
ent contaminant concentrations remaining in the 
soil and, perhaps, in the groundwater than would 
be allowed prior to reuse for residential purposes. 
Similarly, allowable contaminant concentrations in 
groundwater may differ based on direct use versus 
discharge into adjacent surface waters.

Thus, many countries and some state and provin-
cial programs define in their regulations several al-
ternatives for landowners or facility operators to in-
vestigate properties and propose cleanup plans, 

especially if those governments are encouraging 
voluntary and brownfield cleanup activities by such 
organizations. If concentrations of specified con-
taminants in soil or groundwater are measured:

• Below screening or target values, no action is 
required for risk reduction on the site.

• Above screening or target levels, but below “ac-
tion levels,” some countries or subnational gov-
ernments offer:
• cleanup values based on generic risk as-

sessments for certain land uses in addition 
to/or; 

• options to conduct detailed site-specific 
risk assessments to determine alternative 
protective cleanup values. 

• Above action levels, immediate reporting and 
mitigation of risks are required to alleviate ex-
pected public health risks or ecological dam-
age.

Again, there are many examples of such regula-
tions and differences for specific contaminants ex-
ist, but there is considerable international consen-
sus on very narrow ranges for such values.30 While 
the use of such screening target or action values 
can provide some regulatory clarity, they can also 
lead to a lack of flexibility to account for site- and 
contaminant-specific characteristics.

3.3 Defining Program Scope 
Regulations can be used to frame a site discovery 
and intake process. Such regulations can be de-
signed to recognize both the availability of inter-
nal and external partners to help evaluate such 
information and the degree of urgency in address-
ing the variety of contaminated site characteristics 
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and problems. Also, the desired scale or size of the 
site contamination program in the short- and lon-
ger-term can be managed by phasing in its cover-
age based on site type, nature of risks being posed, 
or other factors. 

As background for considering ways to manage the 
program focus, survey data from 34 countries in a 
2005 United Nations report31 listed types of land 
contamination as confirmed or potential sources 
by percentage of respondents (Table 3.1). The re-
sults provide a sense of the likely commercial and 
industrial categories that will end up being consid-
ered in any contaminated site program. The strong 
concern for municipal and industrial landfills, with 
75 percent of the countries confirming these sites 

as sources of soil pollution (and 25 percent listing 
them as potential sources), implies they should be 
a key site type to be dealt with. Similarly, fuel de-
pots were confirmed as sources by 41 percent of 
the respondents (and 58 percent listing them as 
potential sources). 

Box 3.1 is from an early Australia and New Zea-
land guide32 for practitioners when considering like-
ly sources for contaminated sites. The guide states 
that site history and sampling and analysis would be 
necessary to confirm a contaminated site. While this 
table contains a broader listing of commercial and 
industrial activities, like the United Nations survey, 
it includes landfills and oil production and storage 
facilities as well as some other common site types.

Table 3.1.  United Nations Survey Data from 34 Countries Showing Frequency of Site Type as 
Contaminated Land Issue

Pollution source % respondents stating the source as confirmed or potential

Municipal/industrial landfill 100
Fuel depots 99
Transport services/maintenance 98
Petrol service stations 98
Metal production/manufacturing 96
Chemical stores 96
Intensive use of pesticides 96
Sewage treatment works 94
Pesticide storehouses 93
Electroplating works 93
Abandoned dump sites 92
Chemical production or use 92
Factory or warehouse fire 91
Energy production plants 91

Soure: United Nations Environment Programme, Identification and Management of Contaminated Sites: A Methodological Guide, 2005, 
page 100, Table 4. http://www.unep.fr/scp/publications/details.asp?id=WEB/0130/PA.

31 United Nations Environment Programme, Identification and Management of Contaminated Sites: A Methodological Guide, 2005, page 100, Ta-
ble 4: http://www.unep.fr/scp/publications/details.asp?id=WEB/0130/PA.
32 Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, 1992, page 3: 
http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/eh17.pdf. 



22

Developing a Program for Contaminated Site Management in Low and Middle Income Countries

An additional list of site types was developed by the 
European Environment Agency in the draft Soil Di-
rective (2006).33

These listings of site types are intended to illustrate 
the possible breadth of problem sites that may ul-
timately be part of a contaminated site program. 
Depending on a particular country’s retail (fuel 
stations, dry cleaners, etc.), commercial, and in-
dustrial profile as well as known public health and 
environmental problems, along with other criteria, 
regulations can be developed to define the scope 
of the program. Related to low and middle income 
countries, the Global Partnership for Health and 
Pollution (2013), a consortium of institutions led 
by the Blacksmith Institute and supported by the 

World Bank, has identified more than 3,200 sites 
in these countries through its Toxic Sites Identifica-
tion Program. These sites are largely linked to ar-
tisanal and other small scale, local industry that 
disproportionately impacts the poor both from a 
public health perspective, but also due to occupa-
tional exposures.34

As a first step in developing the potential candidate 
sites to address in a government-led program, op-
tions for regulations include requiring:

• State and local governments to prepare prelim-
inary assessments (evaluation done on paper 
with minimal sampling) of any suspected con-
taminated sites;

33 See Directive of the European Parliament and of the Council Establishing a Framework for the Protection of Soil and Amending Directive 
2004/35/EC, 2006, page 30: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2006:0232:FIN:EN:PDF. 
34 See: The Poisoned Poor: Toxic Chemicals Exposures in Low- and Middle-Income Countries, http://www.gahp.net/new/wp-content/ 
uploads/2013/09/GAHPPoisonedPoor_Report-Sept-2013.pdf. An additional reference to the exposures and effects on the poor to chemicals pri-
marily from occupational, water-borne, and agricultural (pesticide) sources is the World Bank publication, Toxics and Poverty: The Impact of Toxic 
Substances On the Poor in Developing Countries. See: 
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2008/07/21/000333037_20080721022854/Rendered/ 
PDF/445580WP0BOX0327404B01PUBLIC1.pdf.

Box 3.1. Some Activities That May Cause Contamination, from Australia/New Zealand Guidelines

Acid/alkali plant and formulation Metal treatment
Agricultural/horticultural activities Mining and extractive industries
Airports Oil production and storage
Asbestos production and disposal Paint formulation and manufacture
Chemicals manufacture and formulation Pesticide manufacture and formulation
Defense works Power stations
Drum reconditioning Railway yards
Dry cleaning establishments Scrap yards
Electrical manufacturing (transformers) Service stations
Electroplating and heat treatment premises Sheep and cattle dips
Engine works Smelting and refining
Explosives industry Tanning and associated trades
Gas works Waste storage and treatment
Iron and steel works Wood preservation
Landfill sites
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• All facilities of a certain site type (for example 
public landfills, petroleum refineries and stor-
age depots, chemical manufacturing facilities, 
metal plating) to submit a preliminary assess-
ment of all activities with discharges on the 
land or injected into the ground;

• All facilities with existing air and water pollution 
control permits to submit a preliminary assess-
ment of all activities with discharges on the 
land or injected into the ground;

• All facilities having any “releases” (above cer-
tain quantities) or beyond permitted releases of 
certain chemicals, metals, and other contami-
nants into the environment (air, water, land);

• All old or former industrial sites for which new 
operating permits or significant modifications 
to existing permits are sought.

An additional option to consider is allowing citizen or 
public petitions to the ministry or agency for prelim-
inary assessment of any site of concern or a cluster 
of sites. This not only lends transparency and publici-
ty to the existence of the contaminated site program, 
it also involves the public in locating the sites of most 
concern. In some countries, such petitions can also 
lead to more immediate public health assessments 
due to the apparent severity of the problems.

Obviously, these options are not mutually exclu-
sive and could well be used in parallel, depending 

on the resources available to support a program. 
In addition, the effective dates for reporting for dif-
ferent site types or other approaches to reporting 
could be phased over time (several years, for ex-
ample). These strategies allow time for the ministry 
or agency and the stakeholders to adjust to the re-
quirements and the resulting workload. Finally, the 
options also need to consider data accuracy and 
quality factors, for example in self-reporting and in-
stitutional capacity to review reports.

Box 3.2 gives an example from British Columbia, 
Canada, of ways in which the ministry may become 
aware of the existence of contaminated sites.

Other land planning-based regulations could be 
used to implement an independent or parallel pro-
gram to incentivize remediation, in addition to the 
government-managed cleanup program (see back-
ground on suggested legislation on planning and 
real estate controls in section 2.4.1). Regulations 
could require property owners:

• To report on-site discharge or disposal of haz-
ardous substances or materials onto the land;

• Upon discovery, to report contaminants found 
(in excess of threshold levels) on the land or 
present in groundwater;

• Who wish to sell a property or change an exist-
ing land use to: 

Box 3.2. Province of British Columbia (Canada): Site Discovery 

There are several ways that potentially contaminated sites can come to the attention of the ministry:

• When a spill has occurred or a complaint of possible contamination is received;
• When a development application for land rezoning, demolition, soil relocation, or similar activity is received by a local 

government agency;
• When certain specific industrial or commercial land uses are known to have occurred on the site;
• When information is received about an independent cleanup taking place;
• When a property-related decommissioning or bankruptcy occurs;
• When an application for a contaminated site service by the ministry is received.

Source: British Columbia Ministry of Environment fact sheet, An Introduction to Contaminated Sites in British Columbia: 
http://www.env.gov.bc.ca/epd/remediation/fact_sheets/pdf/fs01.pdf. 
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• conduct and report the results of a prelimi-
nary assessment of the land; 

• assess and clean up contaminants 
(deemed to pose a risk) according to pro-
posed plans approved by the government;

• notify the government and the buyer of the 
property of the final status of a previously 
contaminated site if it has been remediated 
to acceptable standards and whether con-
tinued management is required;

• require that a government-issued certifi-
cate of completion of remediation be pre-
sented during any valid real estate trans-
action.

For contaminated site programs to encourage vol-
untary cleanups and brownfield site remediation, 
additional regulations will likely be needed to allow 
for unique government and private sector collabo-
ration in the investigation, option development, and 
cleanup approaches to be carried out on such prop-
erties. These might include such concepts as:

• Delegation of certain central government pre-
rogatives to more local jurisdictions; this would 
allow for more “hands on” management of 
such sites in the context of local building and 
related land use regulations. In many devel-
oping countries, this may be a challenge due 
to lack of training and expertise regarding the 
technical issues of remediation of contaminat-
ed sites.

• Provision for grants or other financial incen-
tives that are not seen as compromising the 
polluter pays principle.

• Shared in-kind resources (for example sam-
pling and analysis work).

• Timely and expedited consideration of propos-
als or fast-tracking engineering reviews that 

would seek to accommodate the needs of the 
real estate marketplace, while preserving ap-
propriate public health and environmental ob-
jectives.

• Public-private partnerships and private-private 
partnerships (among relevant industry mem-
bers) that are facilitated by separating pollu-
tion liability from retroactive remediation lia-
bility by formal arrangements executed upon 
property transfer.

• In cases in which no regulatory regime exists af-
fecting property sellers’ responsibilities, spec-
ifying procedures for innocent landowners, 
prospective purchasers, and adjacent proper-
ty owners to demonstrate due diligence in re-
searching properties for contamination and in 
order to absolve themselves of future liability 
for cleanup.35

3.4  Defining Steps in the Investigation and 
Remediation Process

Almost all countries with a contaminated site pro-
gram have a similar stepwise procedure for the con-
taminated site investigation and remediation deci-
sion-making process, namely discovery and intake, 
preliminary assessment, site investigation, cleanup 
decision making (including remedial investigation 
and options development, remedial design), and 
site completion (including remedial construction 
and remedy completion). Specifying this process in 
regulation allows the ministry or agency to manage 
the milestones for remediation of a contaminated 
site and enables stakeholders to know what is ex-
pected and how to participate at specific points, ei-
ther as required by the government or on a voluntary 
basis. Given the range of site types and environmen-
tal conditions to be dealt with, an important consid-
eration is designing the process to take into account 

35 In the United States, the EPA has published such procedures to demonstrate due diligence . http://www.epa.gov/swerosps/bf/aai/aaicerclafs.pdf.
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issues such as degree of detail in documents, tim-
ing for reviews, and other requirements, and to seek 
other efficiencies in order to enable contaminated 
sites to be remediated as quickly as possible.

Countries generally use a “triage” or prioritization 
approach towards initial review of potentially con-
taminated sites, which entails spending a small 
amount of resources initially on each case, with in-
creasing resources invested as information is devel-
oped that confirms the need for added investigation 
to properly understand and deal with risks posed 
by the site. The amount of time, staff, and other re-
sources for each step will depend on the specific 
site characteristics; in some cases these steps can 
be short and simple, while in other sites they can 
be time consuming and very challenging technical-
ly. While some of the process steps have different 
titles in various countries, they generally appear in 
the following order with the associated activities:

• Site discovery and intake. As described in sec-
tion 3.3, some countries have chosen a sys-
tematic approach of mandatory reporting from 
property owners to identify possible proper-
ties eligible for the contaminated site program. 
Others have no formal reporting requirements, 
but receive sites for evaluation from a variety 
of sources, such as complaints from citizens, 
public interest stakeholders, and other levels 
of government; reports of accidents and inci-
dents; or discovery of contamination in soil or 
drinking water directly or as a result of public 
health or ecological anomalies on or adjacent 
to the property. Involving local authorities in 
more intentional site discovery is another pol-
icy option.

• Preliminary assessment. This step usually in-
volves review of available information and 

public records with minimal, if any, additional 
sampling and analysis. Such information might 
include land use and facility type and opera-
tion, including information from environmen-
tal or other permits, reports from inspections 
or other required submissions (chemical man-
agement and storage, occupational or safety 
issues), current and past photographs, hydro-
geological information, and existing data from 
sampling and analysis of soil and groundwater. 
Analysis of this information—often when com-
pared to some screening criteria or other prior-
itization tools (see section 3.2)—is usually suf-
ficient to make a decision about further review.

• Site investigation. This step is often divid-
ed into two levels—preliminary and detailed—
to reflect added levels of resources and time 
spent gathering and evaluating new informa-
tion. Some countries have checklists of infor-
mation to be gathered with detailed guidance 
on sampling and analysis of soil and groundwa-
ter, requirements for a visual inspection, and 
other specifications on gathering new informa-
tion on the possible nature and extent of con-
tamination, both in soil and groundwater. The 
development of a conceptual site model as a 
guide for determining the most efficient and a 
cost-effective step for site investigation is an 
important first step. As drilling wells or even us-
ing rapid screening technologies to profile soil 
and groundwater contamination can increase 
costs dramatically, decisions to upgrade a pre-
liminary site investigation to a more detailed 
one often have specified criteria for proceed-
ing. Of particular interest to low and middle in-
come countries in understanding the nature of 
preliminary site investigations could be the In-
vestigator Handbook36 developed for the Toxic 
Sites Investigation Program by the previously 

36 See http://www.blacksmithinstitute.org/files/FileUpload/files/Investigator%20Handbook%20October%202013.pdf.
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mentioned Global Partnership for Health and 
Pollution.

• Remedial design investigation and options 
development. Based on a detailed site inves-
tigation and associated evidence of public 
health and environmental risks (see section 
3.2), additional information at the level of de-
tail of volumes of soil likely to be contaminated 
or quantity and flow of groundwater needing re-
mediation may need to be gathered. Such anal-
ysis would also include a review of impacts on 
site as well as off site from the project. At the 
same time, engineering options for risk man-
agement can be developed. For soil and sedi-
ments, these may range from excavation and 
disposal (on or off site) to treatment in place 
(or off site) with biological, chemical, or physi-
cal processes. Similarly, groundwater manage-
ment options can include pathway interruption 
(for example by using permeable reactive bar-
riers), in situ (below ground) treatment with bi-
ological, chemical, or physical technologies, 
hydraulic containment involving pumping and 
treating, partial treatment with long-term re-
strictions on access or use, and possibly pump-
ing and treating above ground. These options 
would be influenced by whether the groundwa-
ter impacts only the subsurface or also adja-
cent surface waters. 

• Remedy selection. This step involves the ap-
proval of a final plan to remediate contamina-
tion problems. In the case of a plan proposed 
by an owner, this is the stage for the ministry or 
agency to evaluate and approve (or require ad-
ditional information prior to approval of) the pro-
posal. This decision is normally guided by the 
risk-based approach suggested for legislation 
as well as additional regulations or guidelines. 

Such regulations may want to be explicit about 
the level of consideration by the government 
of factors such as human health risk, environ-
mental risk, future land use, cost, reliability of 
remedies, and citizen input. Defining more sus-
tainable remediation approaches (for example 
using less energy) is an evolving concept under 
discussion among a number of countries37 and 
is the subject of country-specific industry-led 
partnership efforts.38 In some cases, formal re-
mediation may not be the best alternative and 
only management measures, such as controls 
and monitoring, will be needed.

• Remedial design. This step is the detailed sci-
entific and engineering work that develops the 
size and scale of disposal and treatment op-
tions selected for the site. Plans for actual con-
struction and ultimate operation and (if nec-
essary) long-term maintenance along with 
associated costs are drawn up to guide con-
struction. Given the degree of uncertainty as-
sociated with contaminated site projects in-
volving the subsurface environment (versus 
traditional civil works), these cost estimates 
can vary widely in their accuracy. 

• Remedial construction. This is the on-site con-
struction phase of the project that may involve 
both civil engineering works for on-site contain-
ment or treatment of contaminated soil and ex-
tensive well drilling and associated piping to 
deal with contaminated groundwater.

• Remedy completion with possible long-term 
management measures. This stage involves 
sampling and analysis to determine that clean-
up goals have been met. It may also involve pos-
sible oversight of responsible party (or govern-
ment-managed) operation and maintenance of 
groundwater treatment systems, landfill caps, 

37 See especially technical papers from Sustainable Remediation 2012, Vienna, Austria: 
http://www.umweltbundesamt.at/en/news_events_reports/events_eaa/sustainable_remediation2012/. 
38 See listing of several country-specific sustainable remediation forums: 
http://www.claire.co.uk/index.php?option=com_content&view=article&id=182&Itemid=78&limitstart=8. 
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or additional institutional controls. (The term 
“institutional controls” is used to describe a va-
riety of control options that are more cost-ef-
fective in terms of overall initial investment and 
life cycle costs but require assurances and fi-
nancial instruments to guarantee long-term op-
eration and maintenance of the option.) These 
activities will be somewhat dependent on the 
future land use at the site. Some of these ac-
tivities may be required whether or not actual 
physical construction is part of the remedy.

For each of these process steps involving fieldwork 
(for example sample collection, laboratory analy-
sis), it is critical that the data collected are of high 
quality (accurate and nonbiased). Whether the data 
are used for preliminary assessment, health risk 
analysis, design specifications, or post construc-
tion monitoring, the importance of using sound 
technical methods to define sampling locations, 
collect samples, and perform laboratory analysis in 
order to ensure the accuracy of and reduce known 
biases in the data cannot be overemphasized. Un-
certainties and imprecision in the data can signifi-
cantly influence the integrity of health and environ-
mental assessments and the design and costs of 
site remediation. If they do not already exist, regu-
lations and guidelines will be needed to define ac-
ceptable procedures for sampling and monitoring 
and standard methods for analysis. Several coun-
tries have available resources on this issue.39

Because the investigation and remediation pro-
cess steps are common across many countries, 
there are numerous documents, manuals, webi-
nars, and other resources available describing how 

to implement them step by step40 (see also Appen-
dix A.3). Given these resources, it is important for 
a country to develop guidelines and best practices 
on the conduct of each of these steps in its own re-
mediation process. In addition to these materials, 
training and access to expert advice for staff can 
greatly enhance the quality of decisions related to 
risk assessment and risk management at sites.

In addition to these resources from other countries, 
the World Bank has been involved in a variety of ef-
forts over the last two decades related to site con-
tamination including remediation and urban re-
generation (see Box 3.3). These have ranged from 
technical assistance to specific project loans, for 
such things as site specific land and water contam-
ination investigation and remediation, regulatory 
reform, and institutional capacity building. While 
they generally do not address the development of a 
broad program and comprehensive action plan for 
contaminated sites, each provides insights into the 
complex issues involved in contaminated site man-
agement ranging from site assessment to risk as-
sessment, design and technology issues, cost and 
benefits, etc., These activities related to site con-
tamination are in line with the broader new Envi-
ronmental Policy presently under development and 
the Bank’s initiatives on Greening the Urban Envi-
ronment. The World Bank can play an important 
role in assisting countries catalyze financial solu-
tions, such as mobilizing additional concessional 
and innovative financing to address site contami-
nation.

Of additional relevance to low and middle income 
countries are several megaprojects completed in 

39 For the United Kingdom, see http://www.environment-agency.gov.uk/research/planning/40387.aspx.
For the U.S. EPA, see http://www.epa.gov/superfund/programs/clp/guidance.htm and http://www.epa.gov/superfund/policy/pdfs/dir9355.pdf 
40 Examples of descriptions of these process steps for several countries are: 
United States http://www.epa.gov/superfund/cleanup/index.htm. 
Canada: http://www.ccme.ca/ourwork/soil.html?category_id=68.
Selected European Union countries http://www.eea.europa.eu/publications/Topic_report_No_131999.
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Mexico41 in the last ten years that involved pub-
lic and private partnerships as well as joint fund-
ing from Federal, state, and local resources. They 
are also examples of integrating the goals of pub-
lic health and environmental protection with eco-
nomic redevelopment. (See discussion in section. 
3.5.3)

Another World Bank publication42 describes at a 
general level several aspects of the site assess-
ment and risk assessment processes listed above 
as well as the occupational safety and health con-
cerns when work is conducted on site.

3.5 Financing a Contaminated Site Program
Sufficient funding, using traditional options or cre-
ating new revenue sources, is critical to the cre-
ation of an effective program; lack of funds and 
associated human resources are often a major lim-
itation for progress on this important public health 

and environmental issue. This section considers 
the issues of paying for actual contaminated site 
cleanup projects and the operation of a govern-
ment program to oversee private party work and 
conduct government-led cleanup. 

3.5.1 Funding Direct Costs of Site Cleanup
In the context of a government command and 
control contaminated site program, and assum-
ing that the polluter pays principle is fundamen-
tal to the program, much of the financial burden 
of assessing, reporting on, and developing clean-
up plans and conducting remediation should be 
borne by the site owners or other responsible par-
ties (for example polluters, operators, and develop-
ers) In many jurisdictions, cleanups are performed 
by landowners or facility operators with their own 
funds. Incentives for such action range from en-
forcement (for example judicial or administrative 
orders) and additional penalties for deferring to 

41 For information on Mexican projects, see: http://www.iccl.ch/download/meeting_washington_11/11_ICCL_SessionB1_Gonzalez.pdf.
42 See especially “Sec. 1.8 Contaminated Land” and “2.0 Occupational Safety and Health” in World Bank/IFC Environmental, Health, and 
Safety: General Guidelines at: http://www.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/ 
Sustainability+Framework/Environmental,+Health,+and+Safety+Guidelines/.

Box 3.3. Representative Examples of World Bank Projects related to Site Remediationa 

• Kazakhstan: Ust-Kamenogorsk environmental remediation project
• Albania: Remediation of Porto Romano community due to lindane plant contamination
• Kosovo: Cleanup and land remediation project
• Argentina: Remediation of low level uranium sites
• Kyrgyzstan: Disaster hazard mitigation from abandoned uranium mine tailings
• Colombia: Remediation and redevelopment of Rio Bogotá 
• Kazakhstan: Nura mercury river clean-up
• Argentina: Remediation of contaminated surface water and sediments in Matanza-Riochuelo River Basin 
• Romania: Closure and remediation of 29 mines
• Azerbaijan: Remediation of mercury contaminated areas
• Kazakhstan: Remediation of petroleum contaminated sites
• Russia: Contamination regulatory and institutional strengthening
• Bulgaria: Investigation and remediation of copper smelter
• Montenegro: Contamination remediation project
• Poland: Environmental protection fund 

a Further information on World Bank remediation related projects can be found at: http://www.worldbank.org/projects.
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the government to conduct the cleanup43 to incen-
tives such as tax relief, penalty forgiveness (in re-
turn for matching expenditures on more innovative 
risk reduction at the site),44 and more timely ad-
ministrative actions (in return for more rapid prog-
ress through the steps of cleanup), allowing for 
more prompt use or sale of the property. For re-
cent industrial operating sites, some countries are 
using new funding tools such as mandatory liabili-
ty insurance or the requirement of financial assur-
ance from responsible parties.

For orphan sites or sites resulting from unknown 
contributors or from bankrupt operations, govern-
ment funds are needed by the government to con-
duct the various stages of investigation and clean-
up. Lack of these funds for remediation of such 
sites poses a major problem for low and middle 
income countries. Example approaches used by 
countries45 include:

• Creation of a special fund from national appro-
priations. Because site cleanups can be very 
expensive, the concept of appropriating funds 
for each site as the need arises is very ineffi-
cient. Having a fund to address the multiple 
stages of activities (and levels of expense) for 
a number of sites during one fiscal period is 
more productive. 

• Fees for municipal or industrial wastes sent to 
land disposal. As a large number of municipal 
landfills were on the initial lists of contaminat-
ed sites in more than a few countries, it was 
logical to tax ongoing waste disposal practices 

to help fund cleanup of legacy, inadequately 
operated land disposal sites.

• Fees for wastes sent to land disposal, thermal 
destruction, and exported.

• Tax on crude oil by the barrel (domestic and im-
ported) and a tax by weight on a list of chem-
icals and metals known to be common pollut-
ants at contaminated sites.46 

More broadly, governmental entities have a range 
of potential mechanisms to help finance site reme-
diation including bond finance programs, loan fund 
programs, tax increment and special assistance fi-
nance programs, tax credits and incentives pro-
grams, and grant financing programs. Some policy 
considerations in selecting a funding approach in-
clude whether taxes on current disposal and other 
practices will provide a long-term source of funding 
as waste management practices may shift, the equi-
ty of taxes on current users of virgin materials as a 
source of funding for past mismanagement of those 
substances by other actors, and the magnitude of 
likely funding needed to remediate the inventory of 
sites versus the level of taxes or fees required. 

3.5.2 Funding Government Operations and Staff
In most countries, the costs of governmental oper-
ations and staff are financed by direct appropria-
tions to ministries or agencies. However, these costs 
can be funded partially or totally using some of the 
funds from the options listed in the previous section. 
In addition, some subnational jurisdictions have a 
fee-based system to support internal government 
costs.47 All actions carried out by the government in 

43 Under U.S. legislation, if the EPA performs a cleanup, it is authorized to take judicial action against responsible parties to recover three times 
the costs incurred by the Agency.
44 See especially Supplemental Environmental Projects program at U.S. EPA: http://www.epa.gov/enforcement/sep.html 
45 See answers to question 18 in the survey of the Legal Framework of 16 European Union countries 
http://www.commonforum.eu/Questionnaires/LF/LF_NL.asp; and chapter 6, Taiwan (China) Soil and Groundwater Pollution Remediation Act: 
http://sgw.epa.gov.tw/public/En/Default.aspx?Item=Homepage.
46 In the United States, these taxes were later dropped in favor of general appropriations and revenue from costs recovered by judicial and admin-
istrative action against responsible parties unwilling to fund cleanups.
47 The province of British Columbia in Canada has a fee system for its services: http://www.env.gov.bc.ca/epd/remediation/services/index.htm. 
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response to private party submissions during each 
stage in the remedial process are associated with 
fees to be paid at the time of submission to cover the 
cost of the government’s general or detailed review 
of plans and documents, approval processes, gen-
eral and detailed oversight of private sector clean-
up projects, and requested certifications (for exam-
ple, for completeness of the remedy). The amount of 
such fees is set based on the complexity of the tasks 
being performed and the level of effort. 

While the options related to levying taxes, setting 
aside a special fund, or collecting and retaining fees 
would usually be the subject of legislation, the actu-
al fee structure and associated charges would like-
ly be the subject of regulation. Regardless of the 

source(s) of funding, provision needs to be made 
for long-term (multiyear) funding as the cleanup of 
a site can extend over long periods depending on 
its size and complexity and the extent of contamina-
tion, especially with regard to groundwater. It would 
not be unusual for a project beginning at site dis-
covery and initial investigation through completion 
of soil or sediment cleanup and installation of long-
term treatment of groundwater to take several years.

3.5.3 Funding of Brownfield Cleanup Projects
Because the economic gain from redeveloping con-
taminated sites that have other strategic attributes 
(such as access to markets, transportation, infra-
structure, and labor) may not exceed the perceived 

Table 3.2  Summary of Incentives Used by the Public Sector to Encourage Brownfield Redevelopment 

Reduce the cost of financing Improve cash flow Enhance investment climate

Financial • Municipal bonds
• Financial intermediary institu-

tions
• Loan guarantees
• Equity participation

• Grants (e.g. for assess-
ment, investigation, re-
mediation)

• Subsidies
• Premiums
• Loans
• Revolving loan funds

• Environmental insurance

Planning • Invest in site infrastructure
• Community reinvestment
• Acts (e.g. require banks and 

other financial institutions 
to make investments in dis-
tressed communities)

• Infrastructure invest-
ments

• Public transportation in-
vestments

• Reduce fees
• Speed up bureaucratic 

process

• Zoning
• Land use control
• Infrastructure investments
• Public transportation 

investments
• Management and advisory 

assistance
Fiscal • Tax increment financing (TIF)

• Brownfields tax incentive (e.g. 
remediation costs are made 
fully tax deductible)

• Betterment levies (i.e. impos-
ing a one-time tax on expect-
ed value gain after remedia-
tion and redevelopment)

• Tax abatements
• Tax exemptions
• Remediation tax credits
• Tax advantaged zones

• Special tax districts (which 
have regulations tailored 
to their particular set of cir-
cumstances, e.g. the need 
for redevelopment)

Source: The Management of Brownfields Redevelopment: A Guidance Note, pp. 46, 48–50 (World Bank Europe and Central Asia Region, 
Sustainable Development Department, 2010): http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2010/06
/14/000333037_20100614004032/Rendered/PDF/550090WP0P118011PUBLIC10brownfields.pdf. The Guidance Note deals in de-
tail with the strategy, legislation, regulations, and incentives that might be required of the public sector to incentivize the redevelopment 
of these sites. 
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cost of remediation of the suspected contamina-
tion, public-private collaboration may be needed 
encourage cleanup and return the land to produc-
tive use. Table 3.2 is a brief summary of the kinds 
of these incentives. These actions help increase 
the benefits to the private sector to enable it to 
overcome the potential extra costs of cleanup that 

affect the economics of redevelopment. Appendix 
B has a short explanation of each of the elements 
in this table and more details related to incentives. 
Box 3.4 presents the example of the State of Wis-
consin (United States) Ready for Reuse Grant and 
Loan Program as a means of funding environmen-
tal cleanup.

Box 3.4. State of Wisconsin (United States) Ready for Reuse Grant and Loan Program

Ready for reuse loans and grants are used for environmental cleanup of hazardous substances or petroleum at brownfields 
throughout Wisconsin. Loan and grant funds can be used for eligible costs incurred during the grant or loan agreement peri-
od for cleanup of contamination from hazardous substances or hazardous substances commingled with petroleum. 

Loans. All loans are zero interest and are for long-term projects. Applicants should give strong consideration to applying for 
larger loan amounts ($250,000 or greater). Loan awards will be limited by available funding. 

Grants. The maximum grant amount is $200,000 per site. Grants will be awarded to projects that can be completed in two 
years. Grant applicants must own the property. 

Financial requirements. Loan and grant applicants must provide a minimum of 22 percent of the requested funds as a 
match contribution. Other state or local (but not federal) grants may be used as match “provided that the grant and loan pe-
riods overlap, the grants are for eligible cleanup activities and those activities will be incurred during the same time period.”

Source: http://dnr.wi.gov/topic/Brownfields/rlf.html.
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48 See footnote 5. 

4.  Contaminated Site Program 
Management

While establishing the policy and regulatory frame-
work is required, successful resolution of contami-
nated sites in an effective and efficient manner re-
quires sound management of the program. This 
section deals with (a) management and organi-
zational issues in creating a program; (b) alterna-
tive approaches to implementation through part-
nerships with other government ministries, levels 
of government, or even the private sector; and (c) 
opportunities for capacity building and collabora-
tion. These implementation and operational activi-
ties should be undertaken after a review and map-
ping of the various individual and organizational 
stakeholders—public and private—to determine the 
relevant entities, organizations, opinion leaders, 
and organizations that require consultation—both 
prior to and after these actions are considered as 
well as those that will be the long-term leaders and 
partners in design and implementation of a con-
taminated site management program.

4.1 Program Management and Structure
4.1.1 National Contaminated Site Management Plan
Given the complexity, size of the budget, and visibil-
ity of a contaminated site program, countries have 
found it important to create a transparent, public 
document (or set of documents) to outline goals 
and short—and long-term objectives for a contami-
nated site program.48 A typical approach is a multi-
year presentation of goals and program emphasis 
with interim objectives related to program develop-
ment (including through capacity building) and tar-
gets for annual activities. This plan can serve as 
a basis for regular reporting of progress, as it will 
take a period of years to achieve final results for 

some complex sites. It has a variety of purposes 
and users. For legislators and budget officials, it of-
fers milestones for monitoring progress and under-
standing the use of resources. For private parties 
(including companies, site owners and developers, 
banks, facility operators), it describes the pace and 
kinds of results they can expect in their engage-
ment with the government. For citizens and other 
interest groups, it allows for tracking priority con-
cerns, provides updates on public health and en-
vironmental improvements, and encourages con-
tinuing support for solving problems affecting their 
communities. Chapter 5 provides more detail on 
important conceptual steps leading to the devel-
opment of such a document (plan) that can serve 
as the basis for creating and operating an effective 
contaminated site program

4.1.2 Organization and Operations
Experiences in countries with contaminated site 
programs have led to some common organization-
al functions required to operate both command 
and control and voluntary or brownfield-based pro-
grams for contaminated sites. This section dis-
cusses organizational functions (responsibilities) 
grouped using different organizational arrange-
ments based on existing structures that need to 
be accommodated or traditional arrangements in 
the appropriate ministry or agency. For example, 
site redevelopment activities may be located in a 
different department than remediation activities. 
Table 4.1 is an illustrative listing of program re-
sponsibilities with some typical tasks named un-
der each one. 

While some of the technical functions logically track 
the defined steps in the remedial process (see sec-
tion 3.4) and the stages of progress in voluntary or 
brownfield redevelopment, some functions deserve 
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some further explanation, as outlined in the follow-
ing paragraphs.

Management accountability and performance 
measurement. While these are necessary func-
tions for any environmental program, the scale of 

financial expenditures (both public and private) that 
are involved in this program normally dwarf those 
for traditional air and water pollution control pro-
grams. Being able to describe program goals and 
objectives on a regular (at least yearly) basis and to 
report on the progress toward those goals is critical 

Table 4.1 Illustrative Organizational Functions for Contaminated Site Program

Program areas Tasks

Emergency response • Contingency planning
• Technical assistance and field support, equipment purchasing and 

inventory
Remedial • Conduct/manage site discovery process and review or conduct 

preliminary assessment information
• Create, monitor, and track sites on inventory or registry
• Site risk assessment
• Remediation design investigation 
• Remedy selection
• Remedial design
• Construction management
• Post construction monitoring, institutional controls

Voluntary cleanup/brownfields or 
land use monitoring and evaluation 
system

• Conduct assessments or review owner/third party assessments
• Acceptance or approval of site management plans
• Creation and maintenance of records system/registry site status

Enforcement • Responsible party searches
• Title searches
• Liability apportionment
• Negotiations support 
• Cost recovery

Policy and scientific support • Development of strategies, technical regulations and policies, guidelines
• Coordination and guidance to regional and local entities
• Human and ecological risk assessment—policy and applied 
• Program quality assurance
• Analytical support via field and laboratories, including quality assurance
• Technical analysis and support (including training)

Management and administration • Information and records management
• Budget and resource management, including incoming and outgoing 

funds for remediation 
• Program management—annual operating guidance, management 

accountability, performance measures/environmental indicators and 
reporting, program evaluation

• Administrative services—human resources, training, space, telephones, 
property management, security

• Contracts and grants management
• Oversight/liaison with licensed/certified site professionals program

External affairs • Community and public involvement and outreach
• Coordination/liaison with universities, consulting engineers, agencies, 

others
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to many stakeholders—citizens, legislators, execu-
tive branch budget officials, industry, economic re-
development interests, and others. Time spent on 
developing useful measures of progress and re-
porting on them for these various constituencies 
is an important investment. In addition, this func-
tion may conduct a review and develop proposed 
revisions to the program and the legislative frame-
work after a fixed period of time. The time line for 
this work would likely be at least every 10 years, 
given the time the process takes for a single site to 
be discovered and ultimately remediated.

Information and records management. This func-
tion is important for normal government program 
operations to support desktop systems and per-
sonnel, contract, grant, and data management sys-
tems. For a contaminated site program, depending 
on decisions made about databases, inventories, 
or registries, and the degree of public access to in-
formation, information management becomes crit-
ical to the perception and reality of the success of 
the program. 

Community involvement. While it is common in 
traditional air and water programs to have some 
level of public participation through public notice, 
public hearings, and sometimes public meetings, 
the advent of contaminated site programs in vari-
ous countries ushered in a whole new level of so-
phistication and available resources for involving 
the public in the decision making about contami-
nated sites.49 This is required because of the many 
ways citizens feel affected by these problems and 
their prospective solutions. Not only are neighbors 
concerned over the health and welfare of their fam-
ilies, children, and pets that are affected by the 

contaminated site, they care about the proposed 
remediation solution and need to understand the 
level of protection in their own terms. They also 
care about the impacts arising from implementa-
tion of any solutions (for example emissions from 
excavation, truck traffic and safety issues, risks 
from operating treatment systems) as well as the 
impact on their property values. 

There is consensus from country experiences 
around the world about the importance of invest-
ing resources in public involvement, especially ear-
ly in the process of considering site remediation 
and redevelopment. While it is acknowledged that 
such involvement may take some additional time 
at the beginning of a project, there is no question 
that it will be less than the time needed to respond 
to concerns, questions, or even legal action later 
if this step is ignored. The ideas and suggestions 
from citizens that arise from early and regular in-
volvement can also provide significantly improved 
decisions and acceptance thereof. Having staff 
with adequate training and guides for best prac-
tices related to community participation can be a 
challenge for countries with little past experience. 
It may require both adding to the skill of existing 
technical staff and developing a cadre of people 
with this unique expertise (Box 4.1).

Quality assurance. The importance of having qual-
ity management approaches cannot be underesti-
mated, both for analytical and laboratory support 
and for other functions (for example site inventories, 
registries, and contract and grant operations). Such 
approaches (written procedures, redundant checks, 
regular and random audits) help guarantee the fis-
cal and data integrity of the program and instill 

49 The International Association for Public Participation has worldwide involvement along with available resources, training, and documents: 
http://iap2.org/. 
The U.S. EPA has a guide to public participation available in five languages: http://www.epa.gov/international/public-participation-guide/index.html. 
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confidence in senior leaders, legislators, budget offi-
cials, and others that results and accomplishments 
are valid and that funds are being carefully spent. 

Intergovernmental coordination. To the extent 
that certain site types are delegated to other lev-
els of government (see section 4.2), there will be 
an ongoing liaison function coupled with the devel-
opment and communication of uniform guidance 
to multiple entities carrying out program responsi-
bilities in different geographic locations. Similarly, 
when unique policy issues arise from these subna-
tional programs, this function can both work to de-
fine direction and assure communication of the re-
sults to all the delegated organizations. 

Enforcement support. Even if the inspection and 
legal functions to assure compliance are carried 
out elsewhere, there are additional activities tied 
to the program. The research function—of trying to 
locate current or former owners or even other re-
sponsible parties (under a strict, joint, and sever-
al liability regime)—tied to discharges on proper-
ties can be a complex task. Similarly, if litigation 
to recover the government’s costs from a recalci-
trant responsible party is required, documentation 
of the costs for staff and contract support will be 
needed to pursue such claims.

Monitoring the state of the practice. As the policy, 
scientific, and technical aspects of contaminated 
site remediation continue to evolve, it is important 
to set aside some resources to monitor and assess 
new developments in the field. Whether part of a 
technical support group or embedded in the site 
remedial program staff, attention needs to be de-
voted to understanding and introducing new scien-
tific and technical approaches and techniques to 
the program. Multi-contaminant risk assessment, 
green remediation, sustainable remediation, field-
based sampling and analysis, in situ processes 
for treatment of groundwater, and nanotechnolo-
gy are examples of topics that are evolving rapidly 
and require an ongoing investment to track and re-
view applicability to the program.50 Transferring this 
knowledge to staff and other interested parties is 
another important part of this function. It may be 
conducted by the technical staff or in conjunction 
with other employee development staff.

Given the variety of tasks and workload implied by 
these functions, it is logical to consider whether the 
spectrum of responsibilities actually needs to be 
carried out solely by an entirely new organization 
or unit, or whether it is feasible and organizational-
ly sensible to consider sharing responsibilities with 
other public and private entities.

Box 4.1. United States: Community Involvement at Superfund Sites

“Community involvement” is the name EPA uses to identify its process for engaging in dialogue and collaboration with com-
munities affected by Superfund sites. EPA community involvement is founded on the belief that people have a right to know 
what the Agency is doing in their community and to have a say in it. Its purpose is to give people the opportunity to become 
involved in the Agency‘s activities and to help shape the decisions that are made. Superfund community involvement is not a 
public relations effort to sell the Agency or its plans to the community, nor is it just the communication of information. Rem-
edies that have community concerns and interests factored into them are less controversial and more likely to be accept-
ed. Community involvement is the vehicle EPA uses to get community concerns and interests to the decision-making table.

Source: http://www.epa.gov/superfund/community/cag/pdfs/ci_handbook.pdf. 

50 See links in Appendix A.3.
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4.2 Collaboration 
Many countries have chosen not to operate the pro-
gram entirely by the federal or central government 
or exclusively by a single central ministry or agen-
cy within the central government. In addition, some 
countries at the federal level and at the state or 
provincial level have created unique roles for con-
sulting engineers by licensing or otherwise accord-
ing them status to perform many functions normal-
ly performed by the public sector. These alternative 
approaches allow the workload of contaminated 
site remediation to be shared or delegated to other 
entities, often to organizations closer to the actual 
“clients” due to existing transactional relationships 
(such as issuing permits for operations). Such shar-
ing also allows the central government to focus on 
policy, regulations, and implementation related to 
the highest-priority sites. Such allocations do not 
necessarily negate the need for additional opera-
tional resources in the principal contaminated site 
organization, but they account for the ability of oth-
er governmental and private organizations to in-
tegrate contaminated site responsibilities with ex-
isting operations, possibly offering some resource 
savings. The decision on which collaborative rela-
tionships to pursue should be informed by the pre-
viously noted stakeholder analysis to determine 
the most likely or relevant partners to pursue to in-
crease program effectiveness and not detract from 
the timely achievement of program goals.

This section discusses not only the collaboration 
within national governments and between nation-
al, regional, and local governments to execute pro-
gram functions, but also highlights options used in 
a few countries to share workload with a consult-
ing engineering community. This section addresses 
collaboration to carry out the governmental statu-
tory and regulatory responsibilities, not the neces-
sary partnering and collaborative arrangements 
between the regulated community, site owners and 

developers, and others seeking review, decisions, 
and incentives from the government. 

4.2.1  Sharing Program Responsibilities Based on Site 
Type

Consideration of site types (see section 3.3) and 
remediation program operating functions points to 
some opportunities for collaboration or delegation, 
assuming that capacities exist (or could be devel-
oped) in other ministries, agencies, levels of govern-
ment, or even in the consulting industry. Regarding 
certain classes of site types, some countries have 
chosen to delegate or allocate implementation ac-
tivities for entire classes of industry or site types. 
Some examples include:

• Municipal and industrial landfills and dumps. 
Implementation can be assigned to state or lo-
cal governments who may also be responsible 
parties at some sites.

• Retail fuel stations. Given the large number of 
these sites, their small size, and the availabil-
ity of widely accepted templates or guidance 
documents for assessment and cleanup, the 
cleanup process can more easily be overseen 
by local governments along with significant pri-
vate sector participation (including both con-
sultants and retail petroleum industry associ-
ations).

• Mining sites. Often the subject of oversight by 
other ministries, the addition of environmental 
management responsibilities may be able to 
be integrated into this work. It is important to 
note that while the mining industry worldwide 
has adopted many best practices for geotech-
nical (civil engineering or structural) integrity 
of piles and waste disposal operations, these 
practices often do not address preventing en-
vironmental insults to the air, water, and land. 
Such international guidelines are available, but 
have not been implemented as widely.
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• Harbors, ports, and airports. These facilities 
are often operated by governments or qua-
si-government agencies and can be held ac-
countable through comprehensive intergovern-
mental agreements. Contaminated sediments 
will be found in most major commercial har-
bors and ports and will affect the ecology there 
as well as in adjacent waters. The decision to 
include these site types in the contaminated 
site program is a strategic one.51 

• Spills and emergency discharges. Petroleum 
spills (especially in open waters or in transport) 
often have existing organizations with cleanup 
responsibilities. These can be a foundation for 
some of the activities to be conducted at con-
taminated sites, in general. 

• Federal government sites. These facilities, in-
cluding military bases and agricultural research 
or industrial operations, usually have their own 
budgets for operation and maintenance and 
could also be held accountable through inter-
governmental agreements. 

4.2.2 Sharing Program Functions Based on Expertise
Regarding operational functions of a contaminat-
ed site program (see section 4.1.2), there are sev-
eral program activities that are so specialized that 
developing independent expertise in the contami-
nated site ministry or agency may be difficult or in-
efficient versus developing relationships with other 
ministries or agencies for the performance of these 
functions. They include:

• Risk assessment. This is important, especial-
ly for detailed human health risk evaluations, 
but also for complex ecological risk analyses 

(such as determining appropriate levels of con-
taminants affecting fisheries) and creating in-
teragency arrangements (for example with the 
national health agency or the national agency 
dealing with fish and wildlife).

• Groundwater remediation. National agencies 
dealing with drinking and surface water should 
have expertise that could be used to develop 
plans or review and evaluate responsible par-
ty plans for remediation and (potentially) long-
term operation and maintenance of groundwa-
ter operations.

• Analytical chemistry. Some governments have 
more centralized laboratory functions support-
ing health agencies, food regulation, water re-
sources, and other air and water programs. 
While new methods and practices would have 
to be introduced, this infrastructure may pro-
vide an important foundation. It is important to 
note that the advent of portable, real-time field 
sampling and analysis equipment in the last 
15 years has required different technical sup-
port skills for contaminated site programs than 
for traditional chemists at a bench. Thus there 
may be some capabilities needed for collecting 
and analyzing soil and groundwater samples 
not suited to existing organizations that would 
require training in order to build capacity.

• Inspections and enforcement. Depending on 
existing government structures, a separate or-
ganization may currently be conducting these 
functions for existing environmental programs or 
even more broadly for the central government.

Implicit to any decisions to partner with others for 
expertise requires careful delineation of the roles 

51 Contaminated sediments will likely arise as problems in rivers or harbors adjacent to specific industrial sites. This is because disposal on or into 
the land can cause surface water runoff problems and contaminants to reach the river from groundwater under the contaminated industrial site. 
These sediments often adversely affect fish and other ecology of the surface water. This leads to the policy question of whether the contaminated 
land legislation and regulations create a duty for the responsible party to remediate adjacent sediments. If so, then ports and harbors, which are 
often contaminated by multiple parties, both nearby and downstream, pose particular challenges in assigning liability for cleanup.
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and responsibilities of each organization. Ques-
tions regarding whether the partner is solely an ex-
pert or a decision maker need to be decided in de-
fining these roles.

4.2.3  Assigning Program Responsibilities to 
Consultants

In well-developed national contaminated site pro-
grams, ministries and agencies, as well as land-
owners and facility operators, retain environmental 
consultants as advisers and for technical support. 
In most countries, a robust remediation consulting 
practice is largely limited to advice and counsel. 
However, in several countries and a few provinc-
es and states in countries with contaminated site 
programs, an additional policy approach has been 
implemented.52 Regulations are issued to create a 
program of licensed or certified site professionals 
(Box 4.2). These programs often include:

• Admission testing; 
• Required continuing education;
• Peer review and auditing of documents and 

other consultant work products;

• Disciplinary processes for malfeasance;
• Support of a nonprofit organization to con-

duct these activities on behalf of its members 
with government participation on a board of 
directors.

Such licensed professionals are authorized to pre-
pare documents and decision papers for submis-
sion during the various steps of the remediation 
process. These submissions are assumed to re-
quire little or no government staff review and are 
considered actionable by the government. In ef-
fect, the ministry or agency has privatized some of 
its workload to help reduce costs for more routine 
projects and to reserve ministry or agency staff for 
more complex or controversial site work (Box 4.3). 
As noted above, these licensed professionals are 
subject to continuing education and oversight re-
quirements. Without question, the challenges in 
maintaining a cadre of competent licensed site 
professionals are many, in that constant vigilance 
and continuous funding for an oversight function 
are required in order to guarantee the highest lev-
el of quality.

Box 4.2. State of South Australia (Australia): 
Partnering with Consultants for Management of Contaminated Sites

Where site contamination is identified, the EPA has powers under the Act to require a person to determine the cause and ex-
tent of the contamination. The EPA regulates the site contamination management system, ensuring responsible parties meet 
their obligations, including, when applicable, communicating with potentially affected stakeholders such as the neighboring 
community. The EPA is also responsible for administering the site contamination audit system, which accredits expert and in-
dependent professionals under the Act as site contamination auditors. Copies of audit reports must be sent to the EPA and 
these are available to the public through the EPA’s public register.

Source: http://www.epa.sa.gov.au/environmental_info/site_contamination/faqs.

52 Notable examples of governments with certified or licensed site remediation professionals include: 
In the United States: New Jersey http://www.state.nj.us/dep/srp/srra/lsrp/lsrp_program_overview.pdf and Massachusetts 
http://www.mass.gov/lsp/files/guide.htm. 
In Canada: British Columbia http://www.csapsociety.bc.ca/about. 
In the state of South Australia, the EPA accredits independent auditors to review work conducted by environmental consultants: 
http://www.epa.sa.gov.au/environmental_info/site_contamination/audit_system. 
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4.3 Partnerships for Support and Capacity Building
Creating an effective national contaminated site 
program is not only dependent on policy, regulato-
ry, and implementation choices made within and 
across government, but also on several critical 
stakeholders outside government. In addition to 
collaborating with these entities, governments may 
have to exercise leadership in enabling them to 
help build technical capabilities, provide training, 
and assure high-quality program results. At least 
three external groups are critical to building an ef-
fective national program:

• Consultants and service providers. Tradition-
al environmental consulting firms experienced 
with air, water (wastewater and drinking water), 
and solid waste issues, and firms dealing with 
hydrogeology, can be an effective foundation 
for supporting a contaminated site program. 
In many cases, while these firms have strong 

civil and environmental engineering training for 
these other media as well as some hydrogeo-
logical experience, they may need to broaden 
their expertise to deal creatively and effective-
ly with contaminated sites. Experience in coun-
tries with contaminated site programs shows 
the need for expertise in biology, chemical en-
gineering, soil science, in situ groundwater pro-
cess control, toxicology, ecology, and risk as-
sessment. Consulting work for contaminated 
sites has turned out to be the most interdisci-
plinary in nature compared to any of the oth-
er environmental consulting fields because 
soil and sediment pollution can be impacted 
by air, water, groundwater, and land-based pol-
lutants. In addition to consulting work, service 
providers also perform the execution of reme-
dial works and are often construction compa-
nies that have developed specific capabilities 
and experiences. Governments may need to 
undertake actions to create and work with 

Box 4.3. Province of British Columbia (Canada): 
Partnering with Consultants for Management of Contaminated Sites

There are a number of ways in which the legislation allows sites to be cleaned up. They differ as to the extent of involvement 
of the ministry and of environmental consultants. 

Sites remediated without ministry involvement. Independent remediation carried out in accordance with regulations is al-
lowed under the legislation, provided the ministry is notified at the onset and at the completion of remediation. At many sites, 
remediation may be routine, the risks posed by the site low, and methods of treatment readily available. Such sites can be 
remediated with the assistance of capable engineering or environmental consultants and very little involvement of the min-
istry. With environmentally responsible care by site owners, independent site cleanups are practical and sensible. 

Sites remediated with ministry involvement. There are three options by which a site can be cleaned up involving the ministry: 

• Option 1: Submission to ministry by approved professional. Most sites pose a low or moderate risk to human health and 
the environment. The ministry requires that applications for ministry services for low and moderate risk sites (such as 
providing a certificate of compliance) must be submitted by an approved professional. 

• Option 2: Submission to ministry requesting external contract review. Under this option, the ministry contracts report re-
views to qualified consultants, as provided in the regulation. The circumstances in which this option may be used are 
very limited. 

• Option 3: Submission to ministry for direct ministry review. The third option, review by the ministry directly, is generally 
reserved for high-risk sites and sites where risk-based standards are used. 

Source: http://www.env.gov.bc.ca/epd/remediation/fact_sheets/pdf/fs03.pdf. 
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national or regional associations of consul-
tants and other service providers to develop 
expertise in contaminated site support. Exam-
ples of activities that could support profession-
al development among government staff and 
consultants include assistance in developing 
resources (checklists, manuals, and web ma-
terials), sponsoring training, and seeking out-
side support for capacity building. Training and 
other resources have become widely available 
on the Internet and from organizations such as 
the United Nations, foreign aid agencies, tech-
nology vendors, and the United States EPA, 
while funding support for some capacity build-
ing may be available from organizations such 
as the World Bank (see links in Appendix A.3). 
Box 4.4 gives information on electronic infor-
mation resources hosted by the U.S. Environ-
mental Protection Agency (EPA) Clean-Up Infor-
mation website. 

• Universities. Given the interdisciplinary nature 
of contaminated site work, government minis-
tries and agencies need to work with univer-
sity departments for several reasons. During 
the start-up period for a national program, a 
university faculty may be able to offer crucial 
scientific and engineering expertise in a con-
sulting capacity (for example assistance with 
human health or ecological risk assessments) 
that goes beyond initial ministry or agency staff 

capabilities. This kind of collaboration begins 
the process of engaging both faculties and their 
students in this work. These relationships, in 
turn, can lead to development of training ses-
sions or materials for use by government staff, 
consultants, and interested responsible par-
ties. Finally, a faculty involved with the contami-
nated site program can create curricula and ac-
ademic specialties to train future professionals 
who can assist both the public and private sec-
tor in implementing the national program.

• Public and private sector laboratories. Gov-
ernment and independent private sector lab-
oratories (including those affiliated with con-
sulting firms) will be needed to support the 
environmental sampling and analytical de-
mands of a national contaminated site pro-
gram. Because of the expensive remediation 
choices resting on the site evaluations and risk 
assessments and the data supporting them, 
the quality and integrity of the data developed 
for these decisions need to be excellent. While 
the experiences of laboratories supporting 
health, food safety, other industrial, and the air 
and water pollution control sectors are relevant 
to this new program, different methods and ap-
proaches need to be introduced and validated 
for work on contaminated sites. While govern-
ment laboratories in ministries or agencies are 
increasing their own capabilities, they may also 

Box 4.4. Electronic Information Resources: 
Documents and Internet Seminars on Contaminated Site Remediation

In addition to hundreds of documents and databases related to monitoring, characterization, and remediation of contami-
nated sites, including brownfields, the U.S. EPA Clean-Up Information web site hosts regular, two-hour live Internet seminars 
on a wide range of topics. They cover broad policy and regulatory issues as well as detailed technical discussions on sub-
jects such as ecological risk assessment, innovative monitoring and remediation practices and technologies, and case stud-
ies of unique projects. Over 475 seminars have been conducted during the past 13 years; they have been archived for re-
view or downloading as podcasts. 

Source: http://www.cluin.org.
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need to assume a leadership role with private 
sector laboratories to assure their capabilities 
as well. Even the most developed countries 
have found it necessary to set up laborato-
ry quality assurance and control, training, out-
side audit, and other measures to assure accu-
rate and replicable results among laboratories, 
both public and private. Fortunately, there are 
many available resources from the internation-
al professional community, laboratory technol-
ogy vendors, and countries with contaminated 
site programs with detailed information on how 
to create a high-quality laboratory infrastruc-
ture and program elements for sampling and 
analytical services.53 

Given different circumstances in each country, there 
are many other organizations (beyond these three 
groups), including industry, trade associations, 
nongovernmental organizations, municipalities, 

construction contractors, and technology provid-
ers, that may have information and support avail-
able to help in building capacity and carrying out 
the program. Experience has demonstrated that 
building upon existing organizations, capabilities, 
and interests leads to success. Box 4.5 gives an ex-
ample from Latin America of the benefits of mutual 
technical support. 

Based on the experience in many countries with 
contaminated site programs, it cannot be over-
emphasized that the remediation of contaminat-
ed sites poses new scientific and engineering chal-
lenges that require new skills and expertise. As a 
result, to assure cost-effective decision making, 
most countries will require a dedicated effort to 
gather new scientific approaches and innovative 
technology developments related to such sites and 
transfer them to governmental and nongovernmen-
tal technical experts. 

53 See definition of ISO 17025 at http://www.iso.org/iso/catalogue_detail.htm?csnumber=39883 and related UNIDO publication Complying with 
ISO 17025: A Practical Guidebook for Meeting the Requirements of Laboratory Accreditation Schemes Based On ISO 17025:2005 or Equivalent 
National Standards, 2009: 
http://www.unido.org/fileadmin/user_media/Publications/Pub_free/Complying_with_ISO_17025_A_practical_guidebook.pdf. 
Other resources in the United States include standards from National Environmental Laboratory Accreditation Program 
http://www.nelac-institute.org/standards.php?pab=1_1#pab1_5. 

Box 4.5. ReLASC: Mutual Technical Support among Stakeholders in Latin American Countries

ReLASC is an initiative of the regional network sustained and supported by public and private organizations in order to pro-
mote the production, dissemination, and exchange of knowledge in the prevention, management, and revitalization of con-
taminated sites. ReLASC offers information about the laws and regulations in its member countries in Latin America; it also 
offers guidance, technical documents, and information on remediation and brownfield recycling projects in the region. Infor-
mation on opportunities, technical issues, regional policy programs, and all the usual services of an Internet portal are also 
available. 

Source: http://www.relasc.org/. 
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5.  Action Agenda for a Contaminated Site 
Program

Action to deal with the growing problem of contam-
inated sites in low and middle income countries 
is important for a number of reasons. Growth and 
economic development and resultant pollution of-
ten lead to a legacy of contaminated industrial and 
urban sites. This directly affects a country’s eco-
nomic wellbeing due to costs from human health 
impacts, environmental degradation, decreased 
land values, and lost opportunities for economic 
development. Pollution from legacy sites and arti-
sanal and small scale mining is estimated to affect 
more than 100 million people in low- and middle-in-
come countries. The poorest communities are of-
ten affected more by contaminated sites since they 
are most likely to reside in the vicinity of such sites. 

Public health and environmental impacts, both on-
going and latent, will not improve without being ad-
dressed, and the impacts on humans and ecosys-
tems often become more severe over time. Human 
exposure to toxic substances from site contamina-
tion causes adverse health impacts such as physi-
cal and mental disability, reduced intelligence quo-
tient (IQ), organ dysfunction and in some cases, 
death, particularly of children under the age of five. 
These environmental challenges are even more 
acute given the growing urbanization in many cities 
and countries in the world. For low and middle in-
come countries, there is additional urgency to deal 
with these problems that disproportionately affect 
the poor. 

Experience in countries with contaminated site pro-
grams has shown that the complexity and cost of 
remediation and restoration of sites only grows with 
time. This leads not only to greater direct public or 
private sector costs, but also increased costs from 
neglected health and ecological impacts. From a 

purely economic perspective, increased size and 
complexity of the cleanup will mean significant-
ly increased costs due to an expanded scale for 
the technology deployed, longer duration of clean-
up operations, increased disposal costs for residu-
als, and higher labor and energy costs. Not only are 
greater direct public or private sector costs for re-
mediation and restoration incurred, but increased 
costs to treat and respond to neglected health and 
ecological impacts will likely result. In some cases, 
long-term maintenance and operations are required 
for particularly intractable groundwater problems 
when earlier action would have been more cost-ef-
fective. In addition, traditional sectors of economic 
growth (commercial development, tourism, and in-
frastructure), as well as new avenues of economic 
development (reuse and redevelopment of brown-
fields), can be promoted and enhanced by address-
ing this issue in a timely way.

While it would be ideal for a country to address all 
legal, financial, and managerial issues related to 
contaminated sites in one large step, global expe-
rience shows that development of such new pro-
grams or expanding existing but limited programs 
can be time consuming because of the many is-
sues and challenges that need to be properly ad-
dressed. These include cost of the program; views 
of multiple stakeholders of different interests; his-
torical liability issues; brownfield redevelopment 
feasibility; and the level of sophistication of risk as-
sessment, monitoring and analysis, cleanup and 
enforcement capabilities, and the resources to de-
velop such capacities. 

Thus, it is suggested that a set of milestones (an 
agenda) be established leading to a national man-
agement plan that can mature over time. Such a 
plan could involve gradual implementation or phas-
ing in certain kinds of activities. Examples of such 
initial efforts might include remediation of only 
the worst sites (e.g., with existing human health 
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impacts) at least to address the human health 
risk, embracing projects with both redevelopment 
and remediation potential, initially addressing key 
regulatory gaps, or engaging regional or local gov-
ernments on the issue of site contamination. This 
gradual or phased implementation offers opportu-
nities both to make early progress and have early 
successes by dealing with the most urgent priori-
ties, but offers the opportunities to develop capac-
ities in both the public and private sectors to sup-
port such a program.

Decision makers should appreciate that the driv-
ing forces for action are not only that the costs of 
inaction are great, but also that the benefits to be 
achieved are considerable. Especially in low and 
middle income countries, toxic chemical exposures 
from contaminated sites resulting from industri-
al, agricultural, commercial, governmental, and 
artisanal operations are affecting tens of millions 
globally with increased exposures to lead, chromi-
um, arsenic as well as pesticides. This results in 
negative impacts on the workforce and increased 
health care costs. Early action and associated ben-
efits of cleaning up such exposures are measured 
not only in terms of improved health, environmen-
tal, and poverty reduction, but economically relat-
ed benefits in terms of increased property values 
(both for contaminated land and adjacent prop-
erties), incentives for economic development of 
prime sites, reuse and redevelopment of derelict 
land, increased sustainability through reduced de-
velopment of greenfields, and improved practices 
by industry into the future. Other benefits include 
capacity building in terms of research and develop-
ment, educational institutions and state and local 
governments.

The remaining part of this section presents an ac-
tion agenda to create a national management plan 
for a contaminated sites program. Such an agen-
da orders the major milestones of activities to be 

conducted or constituencies to be addressed in or-
der to move forward with the creation of a program. 
The agenda is not a step-by-step guide to the prepa-
ration of the plan because country specific prob-
lems and constraints will govern the breadth and 
depth of such a plan and its short and longer term 
goals. A management plan can allow for phased 
implementation both in scope and time based on 
the level of environmental concern, resources, po-
litical and organizational constraints, and public 
interest. This provides flexibility in the program to 
reflect the country’s environmental priorities, ca-
pabilities, and resources, while still generating ac-
tion on the most serious problems and issues. The 
national management plan for contaminated sites 
can be a useful instrument to define the early ob-
jectives for a contaminated site program and help 
establish credibility and accountability for results. 
Formation of a plan in a deliberate, controlled, 
and participatory way offers the opportunity to de-
sign it to address the priority public health and en-
vironmental issues and to consider resource and 
operational efficiencies. Not doing so may require 
rushed and inefficient policy and implementation 
choices later, in the face of environmental and pub-
lic health emergencies. Finally, in some countries 
the concepts presented herein for a national plan 
could be applied at a state/provincial or major mu-
nicipal/city level.

With a goal of creating a cohesive plan for dealing 
with contaminated sites, at least two initial steps 
are necessary to help develop options: 

• Commitment by senior officials. Consensus 
and understanding about the seriousness of 
the current and potential public health, eco-
logical, and economic impacts, and the con-
sequences of inaction, are needed. Ministers 
and agency leaders, and appropriate legis-
lators, need to be informed and educated on 
the importance of this issue. Leaders with 
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substantive knowledge and oversight of such 
a potential program, as well as those involved 
with policy and budget matters, need to be con-
sulted on the best approach to pursue this is-
sue.

• Stakeholder consultation. In a similar vein, ed-
ucation and feedback from national and local 
stakeholders (including industry, consultants, 
universities, nongovernmental organizations, 
and, if possible, the public) is needed on the 
problem of contaminated sites and the avail-
able financial, technical, and human capacity 
to address such issues. This dialogue will help 
all stakeholders appreciate the issues and sug-
gest a path forward for developing such a pro-
gram and avoid any delay later on.

Countries may wish to undertake short- and lon-
ger-term actions. As noted above, for example, 
countries wanting to assess some of the scientif-
ic, technical, and financial challenges involved in 
a more comprehensive contaminated site program 
may adopt a short-term strategy to carry out some 
specific limited actions or pilot efforts to help them 
to test out (or develop) their ability to identify, ana-
lyze, and effectively address contaminated site is-
sues or a short term strategy to phase in only as-
pects of the program. Funding from international 
lending agencies and bilateral donors may be avail-
able to assist in such efforts. As discussed in Sec-
tion 3.4, the World Bank has sponsored a number 
of targeted remediation and development projects 
of relevance to low and middle income countries. 
Such actions or pilots can be carried out using pro-
cedures and standards from developed countries 
or funding agencies when no national regulatory 
requirements are in place. 

An important role of such pilot efforts at a specif-
ic contaminated site is the demonstration of proper 
approaches of site identification and assessment, 
and resource mobilization for site remediation. Pilot 

efforts including a focus on sites that significant-
ly affect the poor not only provide immediate pub-
lic health improvements for the poor, but indirect-
ly help in poverty reduction. They may also more 
directly help reduce poverty in artisanal activities 
through better site management. safer operations 
and more sustainable environmental practices. Al-
ternatively pilot efforts on developing sufficient fi-
nancial mechanisms is important given the lack of 
resources is a major factor preventing remediation 
of all sites. Concrete domestic examples help raise 
awareness and build consensus, assisting stake-
holders in understanding many aspects of contam-
inated site issues. A short-term strategy could also 
include initial efforts to redevelop commercially at-
tractive brownfields, as liability and financing issues 
might not be as challenging as other sites. Addition-
al subjects could include policy and regulatory stud-
ies and initial efforts to phase in the program by 
identifying high-priority sites (based either on pub-
lic health and environmental risks or on redevelop-
ment potential). Each of these short-term actions 
will build the foundation for the development of a 
more effective national program.

Regardless of whether a short-term strategy is pur-
sued, there are several important longer-term ac-
tions needed to develop the outline of a national 
management plan for contaminated sites. These 
include:

• Identifying funding approaches. Unlike tradi-
tional environmental regulatory programs, a 
contaminated site program requires stable and 
longer-term funding for success. For low and 
middle income countries facing resource con-
straints, initially linking site remediation to re-
use and redevelopment of contaminated land 
may be a very promising avenue to developing 
a program. In addition, while pursuing the pol-
luter pays principle should be paramount, ex-
perience in countries with contaminated site 
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prospective contaminated site problem in the 
country, along with detailed consideration of 
the options and choices outlined in this docu-
ment, is required. As noted earlier, each coun-
try has a different profile of existing legislation 
and baseline activities that would be funda-
mental building blocks to be considered in the 
design of a new program. Based on this work, 
recommendations for senior leaders should be 
developed and presented for decision.

• Drafting and publishing a national action 
plan for remediation of contaminated sites. 
Based on these policy and related design op-
tions, an outline of a proposed program can be 
developed, including the steps and schedule to 
pursue legislation, funding options, and organi-
zational and operational details. Public consul-
tation with stakeholders is an important step 
in establishing credibility and gaining further 
valuable feedback. Publication of a national 
management plan for contaminated sites is an 
important final step prior to implementation.54 
Such a plan would include goals and objectives 
for the program, appropriate fiscal and environ-
mental measures to define progress, and time 
frames and regular reporting associated with 
implementing the program.

In summary, these basic actions are ones senior of-
ficials should consider in developing a national ap-
proach to dealing with the adverse public health, 
environmental, and economic impacts associated 
with uncontrolled contaminated sites. They provide 
a positive path forward to forming an agenda for 
action to remediate the health and ecological prob-
lems presented by these sites as well as promot-
ing further economic prosperity and development.

programs has shown that this program will ul-
timately require some public funding, especial-
ly for abandoned or bankrupt sites. While phas-
ing of the work at individual sites is feasible, 
as more sites reach the design and construc-
tion phase, significant capital may be required. 
Leaders responsible for approving approach-
es to raising revenue need to provide advice 
and counsel on the most feasible approaches. 
Governmental entities need to explore the ap-
plicability of different potential mechanisms to 
help finance site remediation including bond fi-
nance programs, loan fund programs, tax incre-
ment and special assistance finance programs, 
tax credits and incentives programs, and grant 
financing programs

• Defining the legislative and regulatory strat-
egy. The context in the country with regard to 
regulation of industry and engagement with lo-
cal governments is important. The existing dy-
namic between and among federal ministries 
and with other levels of government affects the 
choice of legislative options. The current com-
petencies and resource levels available for and 
being devoted to environmental programs is 
another critical dimension. Leaders need to 
identify acceptable policy directions and con-
straints to be used in developing legislation 
and subsequent regulations. This should ad-
dress not only site investigation and remedi-
ation, but also as needed pollution control to 
prevent future site contamination and estab-
lishing the regulatory framework to permit al-
ternative financing mechanisms.

• Approving program design. In the context 
of likely approaches for funding and legisla-
tion, further assessment of the scope of the 

54 See footnote 5. 
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Appendix A. Information Sources and 
Internet Sites
A.1 Selected Country, State, and Provincial Pro-
grams for Contaminated Sites
Australia
Australian Capital Territory — Environment and Sus-
tainable Development Directorate: 
http://www.environment.act.gov.au/__data/ 
assets/pdf_file/0007/198529/Contaminated_
sites_WEB_dec09.pdf.

South Australia — Environmental Protection Authority: 
http://www.epa.sa.gov.au/environmental_info/
site_contamination.

New South Wales — Office of Environment and Her-
itage: 
http://www.epa.nsw.gov.au/clm/management.htm.

Queensland — Department of Environment and 
Heritage Protection: http://www.ehp.qld.gov.au/
land/contaminated-land/.

Canada
Environment Canada contaminated land programs: 

Canadian program to deal with federally owned 
sites: http://www.federalcontaminatedsites.gc.ca/ 

Provincial programs referenced in this report in-
clude: 

• British Columbia — Ministry of Environment: 
http://www.env.gov.bc.ca/epd/remediation/
index.htm

• Society of Contaminated Sites Approved Pro-
fessionals of British Columbia: 

• http://www.csapsociety.bc.ca/
• Alberta — Environment and Sustainable Re-

source Development: 
http://environment.alberta.ca/01107.html

France
The French Ministry for Ecology, Sustainable Devel-
opment, and Energy develops legislation and regu-
lations and issues guidance documents: 

http://www.developpement-durable.gouv.fr/-Sites-
et-sols-pollues-.html 

The French Environment and Energy Management 
Agency (ADEME) is the public agency under the 
joint authority of the Ministry for Ecology, Sustain-
able Development, and Energy and the Ministry for 
Higher Education and Research. One of its main re-
sponsibilities is implementing programs for reme-
diation of contaminated sites: 
http://www2.ademe.fr/servlet/KBaseShow? 
sort=-1&cid=96&m=3&catid=17582.

Germany
The Federal Ministry for the Environment, Nature 
Conservation, and Nuclear Safety is responsible for 
national policy and guidelines, while most imple-
mentation is carried out at the lander (state) level: 
http://www.bmu.de/english/soil_conservation 
_contamined_si tes/general_ informat ion/
doc/4970.php.

Mexico
Secretaría de Medio Ambiente y Recursos Natu-
rales / Secretariat of Environment and Natural Re-
sources (SEMARNAT) is responsible for national 
policy and guidelines (Spanish): 
http://www.semarnat.gob.mx. 

Netherlands
The Ministry of Economic Affairs, Agriculture, and 
Innovation is responsible for policy and guidelines, 
with implementation at the local level: 

Serbia
The Ministry of Energy, Development and Environ-
mental Protection administers the contaminated 
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site program. For information on the Law on Envi-
ronmental Protection, 
http://www.wipo.int/wipolex/en/text.jsp?file_
id=191579#LinkTarget_952 and information on 
Serbian program for contaminated sites, http://
www.seio.gov.rs/documents/eu-documents.71.
html, Answers to European Commission’s Ques-
tionnaire, Chapter 27, pp. 207–214.

Taiwan, China
The Environmental Protection Administration ad-
ministers the program: 
http://www.epa.gov.tw/en/epashow.aspx?list=1
14&path=11968&guid=edd42589-53fa-4642-
a7fa-71e1da83f963&lang=en-us 

United Kingdom
Department of Environment, Food, and Rural Af-
fairs (DEFRA): 
https://www.gov.uk/government/organisations/
department-for-environment-food-rural-affairs.

Environment Agency: 
http://www.environment-agency.gov.uk/.

See also Environment Act 1995, Part 2A 
http://www.legislation.gov.uk/ukpga/1995/25/
part/II and Contaminated Land Statutory Guid-
ance, April 2012 https://www.gov.uk/government/ 
publications/contaminated-land-statutory-guidance

United States
The Federal contaminated site program is conduct-
ed by the U.S. Environmental Protection Agency in 
partnership with U.S. states and tribes: 
http://www.epa.gov/superfund/ 

Information on two state programs for licensed or 
approved private consultants:

• Massachusetts — Department of Environmen-
tal Protection: 
http://www.mass.gov/eea/agencies/massdep/.

• New Jersey — Department of Environmental 
Protection: 
http://www.state.nj.us/dep/srp/

A.2 Survey and Comparative Country Information 
The Common Forum on Contaminated Land in the 
European Union is an informal group of 28 coun-
tries formed in 1994, comprising national govern-
ments and agencies in European Union member 
States who are involved with contaminated land and 
groundwater issues. Since 1996, with funding from 
the European Union, it has published several import-
ant reports on cross-cutting issues and other posi-
tion and issue papers. 
http://www.commonforum.eu/aboutcf_activities.asp.

The Concerted Action on Brownfield and Econom-
ic Regeneration Network (CABERNET) is a multi-
disciplinary network comprising six expert working 
groups that aims to facilitate new practical solu-
tions for urban brownfields. Its vision is to enhance 
rehabilitation of brownfield sites, within the context 
of sustainable development of European cities, by 
the provision of an intellectual framework for coor-
dinated research and development of tools. 
http://www.cabernet.org.uk.

The International Committee on Contaminated 
Land is a voluntary association of countries from 
around the world that share information in regu-
lar biannual meetings. Survey information is avail-
able on the web site for various issues and presen-
tations from the meetings. 
http://www.iccl.ch/index.html. 

A.3  Contaminated Land Policy and Technical 
Information

The Canadian Council of Ministers of the Envi-
ronment web site presents a number of consensus 
polices and guidelines for contaminated soil and 
groundwater developed by the federal government 
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and the 14 provinces for use by the Canadian prov-
inces in implementing their programs. http://www.
ccme.ca/ourwork/soil.html.

Contaminated Land: Applications in Real Environ-
ments (CL:AIRE) is an independent not-for-profit or-
ganization established in 1999 to stimulate the re-
generation of contaminated land in the United 
Kingdom by raising awareness of, and confidence in, 
practical and sustainable remediation technologies. 
It conducts scientifically robust appraisals of remedi-
ation technologies and effective methods for monitor-
ing and investigating sites. While it is a membership 
organization, it has numerous technical publica-
tions available at no charge. http://www.claire.co.uk.

The Clean-Up Information web site is maintained 
by the U.S. Environmental Protection Agency in co-
operation with other partners and has over 500 
documents as well as fact sheets, databases, nu-
merous web links, and ongoing Internet seminars, 
including over 360 recorded seminars on issues 
pertaining to policy and technologies for monitor-
ing, measurement, and cleanup of contaminated 
soil and groundwater. http://www.cluin.org.

The European Union Groundwater and Contam-
inated Land Information Systems (EUGRIS) por-
tal offers over 4,000 citations in a searchable form 
and a newsletter on topics related to soil and wa-
ter. EUGRIS operates as a community of collabo-
rating projects, people, and organizations who co-
operate to supply information for the benefit of all 
interested parties and to promote themselves and 
disseminate their work. EUGRIS began as a project 
supported by the European Union and other sup-
porters. http://www.eugris.info.

The Interstate Technology and Regulatory Coun-
cil is an association of over 40 states in the Unit-
ed States with support of industry affiliates and 

U.S. federal agencies providing and sharing policy 
and technical information and (online) training to 
facilitate effective monitoring and cleanup of con-
taminated soil and groundwater. 
http://www.itrcweb.org/.

The Network for Industrially Contaminated Land 
in Europe (NICOLE) is a leading forum on con-
taminated land management in Europe, promot-
ing cooperation between industry, academia, and 
service providers on the development and appli-
cation of sustainable technologies. http://www.
nicole.org.

ReLASC is a network of eight Latin American coun-
tries and other public and private entities, univer-
sities, and others to provide information, technical 
studies, and training on management and revital-
ization of contaminated areas and on prevention of 
contamination of soil and groundwater (in Spanish 
and Portuguese). http://www.relasc.org/.

The European Sediment Network (SedNet) web 
site is aimed at incorporating sediment issues and 
knowledge into European strategies to support the 
achievement of a good environmental status and 
to develop new tools for sediment management. 
It contains numerous documents, web links, and 
an archive of all SedNet technical meetings since 
2000. The focus is on all sediment quality and 
quantity issues on a river basin scale, ranging from 
freshwater to estuarine and marine sediments. 
http://www.sednet.org.

The Working Group on Remediation for Soil and 
Groundwater Pollution of Asian Countries was 
formed about 10 years ago with members from 
about 10 countries. It has information on its regular 
conferences and technical sessions on its web site. 
http://sgw.epa.gov.tw/resag/Public/Rationale_ 
Display.aspx.
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Appendix B. Government Incentives for 
Brownfield Redevelopment
For most B-type brownfield redevelopment (BFR), 
local authorities have to offer some form of incen-
tives (both pecuniary and nonpecuniary) to attract 
potential private partners. (As the perceived finan-
cial value of B-type sites is less than anticipated 
costs, local authorities may have to make adjust-
ments to bridge the gap between perceived costs 
and perceived values.)

The way local public funds and resources can be 
used to stimulate private involvement, and reduce 

risk for developers, is a matter of local practice, of 
national legislation, and of cross-country agree-
ments (for example European Union legislation). 
Overall, the measures local authorities have at their 
disposal are more plentiful in the United States and 
Canada than in Europe, in part because of differ-
ences in the scope for property-related taxation. In 
the European Union, public incentives and subsi-
dies to the private sector are limited by Article 87 
on state aid, although the regulation has become 
more permissive in recent years. 

Global experience highlights several ways in which 
public incentives and subsidies have been use to 

Table B.1 Summary of Incentives Used by the Public Sector to Encourage Brownfield Redevelopment 

Reduce the cost of financing Improve cash flow Enhance investment climate

Financial Municipal bonds

Financial intermediary institu-
tions

Loan guarantees

Equity participation

Grants (e.g. for assessment, in-
vestigation, remediation)

Subsidies

Premiums

Loans

Revolving loan funds

Environmental insurance

Planning Invest in site infrastructure

Community reinvestment

Acts (e.g. require banks and 
other financial institutions to 
make investments in distressed 
communities)

Infrastructure investments

Public transportation invest-
ments

Reduce fees

Speed up bureaucratic process

Zoning

Land use control

Infrastructure investments

Public transportation invest-
ments

Management and advisory 
assistance

Fiscal Tax increment financing (TIF)

Brownfields tax incentive (e.g. 
remediation costs are made 
fully tax deductible)

Betterment levies (i.e. impos-
ing a one-time tax on expected 
value gain after remediation 
and redevelopment)

Tax abatements

Tax exemptions

Remediation tax credits

Tax advantaged zones

Special tax districts (which have 
regulations tailored to their 
particular set of circumstanc-
es, e.g. the need for redevelop-
ment)

Source: The Management of Brownfields Redevelopment: A Guidance Note, pp. 46, 48–50 (World Bank Europe and Central Asia Region, 
Sustainable Development Department, 2010).
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encourage BFR projects. Thus, localities (at least 
those with the financial means) can use financial, 
fiscal, or planning tools to reduce the cost of financ-
ing for the developer. Common tools include bonds, 
public financial intermediary institutions that take 
on more risks than regular banks, and loan guar-
antees offered for BFR lending. Such instruments 
should be used with extreme care in countries 
where the credit market and financial sector regu-
latory institutions are not well developed, to avoid 
distorting the market and creating large contingent 
liabilities for governments. 

For projects that have a clear social and environ-
mental component, local authorities can work on 
enhancing the investment climate by making a 
distressed area more attractive for future invest-
ments. Some of the tools that are used include tax 
increment financing (TIF), special tax districts, and 
zoning and land use control. In addition to devel-
oper-targeted incentives, environmental insurance 
can be offered to lenders. TIFs are particularly pop-
ular in the United States, as they allow the local 
authority to offer incentives for redevelopment (for 
example acquiring property, doing site preparation, 
investing in site infrastructure) based on anticipat-
ed land value without committing current local re-
sources. Bonds are usually issued for public in-
vestments in the tax increment district (often with 
a 20-year maturity), and they are expected to be 
paid back with the extra tax revenue generated by 
the new development. In effect, future tax money 
is used for present public investments in the rede-
velopment. As such, TIFs both reduce the cost of 
financing for the private developer and contribute 
to enhancing the business climate in the tax incre-
ment district. 

In the European Union, offering subsidies, grants, 
or tax incentives to private entities is restricted. 
Furthermore, in many countries local taxes such as 
value-based property tax are very limited and rates 

extremely low, so they cannot be leveraged with-
in incentive packages. However, there are a num-
ber of incentives that local authorities can resort 
to in order to attract private investors. For exam-
ple, in Europe, revolving loan funds are very prolif-
ic. These can be started with seed capital provided 
by governments, and used for brownfield remedia-
tion and cleanup. As loans are repaid, the fund is 
replenished and can be used for other cleanup op-
erations. These loans are usually offered with ad-
vantageous terms but may have less flexibility than 
private financing would allow. 

Financial intermediary institutions can be estab-
lished by local or national authorities as a way of 
creating financing lines for BFR projects. For exam-
ple, business development corporations are publicly 
chartered banks that generate most of their capital 
from private sources (for example banks and insur-
ance companies). They offer loans to businesses 
that have difficulties accessing private lending lines 
because of perceived project risks. As such, busi-
ness development corporations can work as key fi-
nancial intermediaries for BFR projects. 

Loan guarantees are intended to lower lending 
costs on loans made by private financial institu-
tions, and they can be offered by a public institu-
tion to developers that are investing in a BFR proj-
ect. By reducing some of the risks that lending 
institutions assume, developers can have access 
to easier and potentially cheaper loans. However, 
they constitute a contingent liability for the guaran-
tor and should be used with care. 

Zoning change is a planning tool that can enable 
developers to generate higher revenues and turn 
an economically unfeasible project into a profitable 
one. Often, zoning restrictions (height, shadow, 
floor-to-area ratios) impede the creation of redevel-
opment plans that could generate higher returns 
and offset some site preparation and remediation 
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costs. Land-use controls can offer incentives simi-
lar to those offered by zoning regulations, with the 
difference that the municipality can adapt the end 
land use of the site in accordance with the findings 
and requirements of the development appraisal. 
Thus, a new designation can ensure higher return 
on the investment and lower costs (for example by 
lowering remediation standards to the level of con-
tamination exposure that is appropriate for the ap-
proved land use).

Investments in infrastructure and public transpor-
tation can reduce the cost of financing, improve 
the cash flow, and enhance the business climate 
for developers. They can take a variety of forms, 
and have a significant impact if carefully planned 
out. For example, transit-oriented development has 
been very successful in the United States, with pri-
vate urban investments often clustering around 
major public transportation hubs. 

Management and advisory assistance can be of-
fered by the local authority to developers that are 

interested in BFR projects. These can take the 
form of seminars or workshops, in which BFR-relat-
ed issues (for example risks and opportunities) are 
approached and discussed in the necessary level 
of detail. An example of how incentives have been 
and are being used to attract private investment 
is offered by the City of Elblag (Poland). There, a 
former military base, with buildings strewn all over 
the city, has been slated for cleanup and redevel-
opment by local authorities. After gaining owner-
ship of 441 hectares of land (along with derelict 
military buildings, contamination from a mechani-
cal plant, and contamination with unexploded am-
munition), the municipality drafted a development 
plan that included the construction of a wide mix 
of uses (industrial, office, commercial, housing). 
Cleanup of existent contamination was assumed 
by the military, while local authorities worked on 
putting together an incentive package for private 
investors. In particular, public funds have been al-
located for improving existent and building new in-
frastructure.
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