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Contaminated Urban Soils
Springer Science & Business Media With more than 50% of the world’s population already living in towns and cities, migration from rural areas continuing at an alarming rate in developing countries
and suburbanisation using more and more land in developed countries, the urban environment has become supremely important with regard to human health and wellbeing. For centuries, urbanisation
has caused relatively low level soil conta- nation mainly by various wastes. However, from the time of the Industrial Revolution onwards, both the scale of urban development and the degree of soil
contamination rapidly increased and involved an ever widening spectrum of c- taminants. With constraints on the supply of land for new urban development in many countries, it is becoming increasingly
necessary to re-use previously dev- oped (brownﬁeld) sites and to deal with their accompanying suites of contaminants. It is therefore essential to fully understand the diversity and properties of urban
soils, to assess the possible risks from the contaminants they contain and devise ways of cleaning up sites and/or minimizing hazards. The author, Helmut Meuser, is Professor of Soil Protection and Soil
Clean-up at the University of Applied Sciences, Osnabrück and is one of Europe’s foremost experts on contamination from technogenic materials in urban soils. He has many years’ experience of research
in Berlin, Essen, Osnabrück, other regions of Germany, and several other countries.

Contaminated Urban Soils
Springer With more than 50% of the world’s population already living in towns and cities, migration from rural areas continuing at an alarming rate in developing countries and suburbanisation using more
and more land in developed countries, the urban environment has become supremely important with regard to human health and wellbeing. For centuries, urbanisation has caused relatively low level soil
conta- nation mainly by various wastes. However, from the time of the Industrial Revolution onwards, both the scale of urban development and the degree of soil contamination rapidly increased and
involved an ever widening spectrum of c- taminants. With constraints on the supply of land for new urban development in many countries, it is becoming increasingly necessary to re-use previously devoped (brownﬁeld) sites and to deal with their accompanying suites of contaminants. It is therefore essential to fully understand the diversity and properties of urban soils, to assess the possible risks from
the contaminants they contain and devise ways of cleaning up sites and/or minimizing hazards. The author, Helmut Meuser, is Professor of Soil Protection and Soil Clean-up at the University of Applied
Sciences, Osnabrück and is one of Europe’s foremost experts on contamination from technogenic materials in urban soils. He has many years’ experience of research in Berlin, Essen, Osnabrück, other
regions of Germany, and several other countries.

Soils in the Urban Environment
John Wiley & Sons Urban areas contain a wide variety of open spaces, yet much of this has evolved under the pressures of human population with minimal management. The last 40 years have seen
problems of varying severity begin to appear, including contamination, erosion, acidiﬁcation and compaction. These problems have brought attention to the importance of the soil cover, the need for better
understanding it, and the need for its protection. This book is a review of state-of-the-art science for soil in urban areas. Based on a meeting organized by the Nature Conservancy Council and the British
Society of Soil Science, the nine chapters cover soil classiﬁcation, contamination by waste and metals, physical and biological properties, nutrient provision and cycling, vegetation, and soil storage. The
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book provides a basis from which to plan future research and development programs.

Urban Soils
CRC Press Globally, 30% of the world population lived in urban areas in 1950, 54% in 2016 and 66% projected by 2050. The most urbanized regions include North America, Latin America, and Europe.
Urban encroachment depletes soil carbon and the aboveground biomass carbon pools, enhancing the ﬂux of carbon from soil and vegetation into the atmosphere. Thus, urbanization has exacerbated
ecological and environmental problems. Urban soils are composed of geological material that has been drastically disturbed by anthropogenic activities and compromised their role in the production of
food, aesthetics of residential areas, and pollutant dynamics. Properties of urban soils are normally not favorable to plant growth—the soils are contaminated by heavy metals and are compacted and
sealed. Therefore, the quality of urban soils must be restored to make use of this valuable resource for delivery of essential ecosystem services (e.g., food, water and air quality, carbon sequestration,
temperature moderation, biodiversity). Part of the Advances in Soil Sciences Series, Urban Soils explains properties of urban soils; assesses the eﬀects of urbanization on the cycling of carbon, nitrogen,
and water and the impacts of management of urban soils, soil restoration, urban agriculture, and food security; evaluates ecosystem services provisioned by urban soils, and describes synthetic and
artiﬁcial soils.

Bioremediation of Agricultural Soils
CRC Press The quality of agricultural soils are always under threat from chemical contaminants, which ultimately aﬀect the productivity and safety of crops. Besides agrochemicals, a new generation of
substances invades the soil through irrigation with reclaimed wastewater and pollutants of organic origin such as sewage sludge or cattle manure. Emerging pollutants such as pharmaceuticals,
nanomaterials and microplastics are now present in agricultural soils, but the understanding of their impact on soil quality is still limited. With focus on in situ bioremediation, this book provides an
exhaustive analysis of the current biological methodologies for recovering polluted agricultural soils as well as monitoring the eﬀectiveness of bioremediation.

Understanding Soils in Urban Environments
CSIRO PUBLISHING With an ever-increasing proportion of the world’s population living in cities, soil properties such as salinity, acidity, water retention, erosion and pollution are becoming more
signiﬁcant in urban areas. While these are known issues for agriculture and forestry, as urban development increases, it is essential to recognise the potential of soil properties to create problems for the
environment as well as structural concerns for buildings and other engineering works. Understanding Soils in Urban Environments explains how urban soils develop, change and erode. It describes their
physical and chemical properties with a focus on speciﬁc soil problems that cause environmental damage, such as acid sulfate soils, and also aﬀect the integrity of engineering structural works. This fully
revised second edition addresses contemporary issues, including an increase in the use of green roofs and urban green space as well as manufactured soils in a variety of urban environments.
Understanding Soils in Urban Environments provides a concise introduction to all aspects of soils in urban environments and will be extremely useful to students in a wide range of disciplines, from soil
science and urban forestry and horticulture, to planning, engineering, construction and land remediation, as well as to engineers, builders, landscape architects, ecologists, planners and developers.

Advances in Remediation Techniques for Polluted Soils and Groundwater
Elsevier Advances in Remediation Techniques for Polluted Soils and Groundwater focuses on the thematic areas for assessment, mitigation, and management of polluted sites. This book covers advances
in modelling approaches, including Machine Learning (ML)/ Artiﬁcial Intelligence (AI) applications; GIS and remote sensing; sensors; impacts of climate change on geogenic contaminants; and socioeconomic impacts in the poor rural and urban areas, which are lacking in a more comprehensive manner in the previous titles. This book encompasses updated information as well as future directions for
researchers working in the ﬁeld of management and remediation of polluted sites. Introduces fate and transport of multi-pollutants under varying subsurface conditions Details underlying mechanisms of
biodegradation and biodetoxiﬁcation of geogenic, industrial and emerging pollutants Presents recent advances and challenges in assessment, water quality modeling, uncertainty, and water supply
management Provides authoritative contributions on the diverse aspects of management and remediation from leading experts around the world
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Managing Soils for Environmental Science and Public Health Applications
Management of soil hazards in urban areas requires strategies that are scientiﬁcally eﬀective and accepted by both the general public and public health regulators. Soil management options must consider
all three of these components during evaluation. The concept of managing soil hazards to reduce contaminant exposure must be expanded to include considerations of soil function and soil health
following remediation. Bioavailability assessments must be included with soil hazard assessments to improve hazard characterization. Soil hazard and soil health indicators can be combined in a
comprehensive index, though the relative importance of each factor within the index will be site speciﬁc. Several recent studies have quantiﬁed contaminants in soil, such as lead (Pb), arsenic (As), and
polycyclic aromatic hydrocarbons (PAHs), in many urban areas. When these ﬁndings are coupled with slow regulatory movement on potential management strategies, the public's perceived risk for
potential exposure may increase. Such scenarios across the United States may reduce public support for widespread contaminant cleanup. Innovative interdisciplinary research initiatives are needed to:
(1) evaluate potential contaminants and factors that contribute to healthy, functioning soil, (2) facilitate public and regulatory acceptance of potential soil hazards and treatments, and (3) communicate the
public health implications of viable cleanup activities. These studies are particularly needed in vulnerable urban areas that demonstrate variable soil contaminant concentrations over small geographic
spaces. Characterizing and addressing these soil contaminants will contribute to and beneﬁt our society from public health, social, environmental, and economic perspectives. Soil contaminants and their
impacts can be evaluated within the context of other exposures and individual characteristics, such as proposed in the developing ﬁeld of exposome public health research. The results from this
dissertation suggest seven ﬁndings and future areas of research. First, soil in vitro lead (Pb) methods must be standardized to develop validated methods to assess phosphorus (P) treated Pb soils. Second,
low rate P treatments might not be eﬀective on calcareous Pb contaminated soils. This ﬁnding may limit the applicability of P treatments in some urban areas. Third, the public and regulators are willing to
consider bioavailability assessments for soil management options. However, the public is less supportive of surface soil capping as a management option. Fourth, public and regulators agree dredged
sediments may be beneﬁcially reused, but regulators must more eﬀectively communicate about the entire sediment management process to increase the types of reuses possible. Fifth, the
communication eﬀorts for soil management and sediment reuse must be conducted by publicly trusted sources. Sixth, incorporating soil blend materials directly into urban soils can reduce soil
contamination and maintain or increase soil health indicators. Soils in urban areas should be managed with both goals in mind. Seventh, Pb contamination can occur throughout urban and rural areas in
Ohio, and addressing soil Pb should be coupled with broader environmental Pb remediation eﬀorts within these housing units.

Urban Soils
Applications and Practices
John Wiley & Sons The soil which is found in large cities oﬀer distinctive challenges to the landscape architect or horticulturist responsible for maintaining these urban plantings. Often compacted,
contaminated, or otherwise unsuitable for use in major landscape projects, these soils require practical methods which can insure a successful outcome of a landscape project. This applications-oriented,
introductory reference addresses numerous topics in the ﬁeld of urban soil science.

Soil Remediation and Rehabilitation
Treatment of Contaminated and Disturbed Land
Springer Science & Business Media This book provides a comprehensive overview of remediation and rehabilitation techniques and strategies for contaminated and anthropogenically disturbed land.
Rehabilitation approaches in the urban environment, such as brownﬁeld redevelopment and urban mining, are discussed. In relation to contaminated land, techniques for soil containment and
decontamination of soil, soil vapour and groundwater are comprehensively and systematically presented. Complicated treatment techniques are schematically depicted and can be readily understood.
Agricultural, silvicultural and environmentally sustainable rehabilitation strategies for reclaiming disturbed land/terrain in former mining or natural-resource extraction areas, such as open-cast mines,
quarries, harvested peatlands, and subsided mining terrain (sinkholes), are introduced. This book will be a useful tool for students, researchers, private consultants and public authorities engaged in the
treatment of contaminated or disturbed land.
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Trace Metal Contamination in Urban Soils
A Field to Laboratory Methodological Framework for Characterization and Education
Urban soils around the world have been found to possess elevated concentrations of toxic trace metals such as As, Cd, Cu, Pb, Mn, Hg, Zn known to pose human health risks. Tightening environmental
legislation and further elucidation of the detrimental health impacts from trace metals has necessitated more eﬃcient means of contamination assessment, as well as greater public awareness. Within this
thesis, I sought to develop an array of tools to holistically approach the socially relevant environmental challenges derived from heavy metal soil contamination. These tools consist in providing means to
simplify Pb, Zn and Cu analysis in-situ, develop strategies to increase participatory sampling and outreach, and characterize Pb contamination in NE US cities through GIS.To improve pXRF accuracy and
precision for metals in soils, it is necessary to produce measurement corrections as a function of aﬀecting variables (moisture, organic matter content and grain size heterogeneity). Urban forest soil
samples were subjected to pXRF measurement of Pb, Cu and Zn under artiﬁcially increasing soil moisture, organic matter, and particle size heterogeneity for correction development. A correction equation
was successfully obtained for moisture eﬀects but was not feasible for organic matter and particle size heterogeneity trials, highlighting the diﬃculty to accurately determine contamination in-situ for all
metals. Application of the soil moisture correction equation on 120 surface soils proved successful at minimizing the eﬀects of moisture on measured Pb, Cu, and Zn concentrations. However, similar
performance to a simple dilution-based correction equation suggested that empirical correction may not be necessary. To generate a comprehensive dataset on lead distribution within the Burlington (VT)
area while simultaneously empowering at-risk communities on lead contamination, I carried out a community science project based on a novel educational/outreach partnership project model. This
program was designed to recruit high school students as community scientists to sample soil and water from their homes for analysis at UVM. The community science project successfully incorporated a
diverse group of young community scientists into a project important to their community's health. This also enabled mass sampling in areas of concern, and we have identiﬁed 19 properties (out of 228)
with soil Pb concentrations above the EPA safe level. Remote implementation, necessitated by Covid-19, resulted in easily transferable project content organized into a project website for easy
dissemination and reproduction. To properly identify soil contaminated areas, as well as understanding key distribution factors, spatial prediction of trace metals is an important tool. Utilizing surface soil
samples collected in a gridded fashion from three New England cities, I performed areal kriging to predict the distribution of soil Pb as well as identify eﬀective cofactors. Despite the highly variable
concentrations typical of soil Pb, areal kriging provided a means to minimize the eﬀects of small-scale Pb distribution heterogeneity. Incorporation of structure age summarized to the census block level
provided slight improvements in model accuracy and minimized underestimation of Pb concentrations. The results of these studies have demonstrated that our ability to address trace metal contamination
may be improved upon through further development of identiﬁcation and education methodologies. Soil contamination is a strong environmental justice challenge that deserves greater attention and my
thesis developed promising tools to provide aﬀordable and accurate soil analysis, empower aﬀected communities and incorporate social variables into contamination assessment.

Spatial Modeling and Assessment of Environmental Contaminants
Risk Assessment and Remediation
Springer Nature This book demonstrates the measurement, monitoring and mapping of environmental contaminants in soil & sediment, surface & groundwater and atmosphere. This book explores stateof-art techniques based on methodological and modeling in modern geospatial techniques speciﬁcally focusing on the recent trends in data mining techniques and robust modeling. It also presents
modiﬁcations of and improvements to existing control technologies for remediation of environmental contaminants. In addition, it includes three separate sections on contaminants, risk assessment and
remediation of diﬀerent existing and emerging pollutants. It covers major topics such as: Radioactive Wastes, Solid and Hazardous Wastes, Heavy Metal Contaminants, Arsenic Contaminants, Microplastic
Pollution, Microbiology of Soil and Sediments, Soil Salinity and Sodicity, Aquatic Ecotoxicity Assessment, Fluoride Contamination, Hydrochemistry, Geochemistry, Indoor Pollution and Human Health
aspects. The content of this book will be of interest to researchers, professionals, and policymakers whose work involves environmental contaminants and related solutions.

Anthropogenic Soils
Springer This book is a state-of-the-art review of the physical, chemical and mineralogical properties of anthropogenic soils, their genesis morphology and classiﬁcation, geocultural setting, and strategies
for reclamation, revitalization, use and management.
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Determining and Meeting the Educational Needs of Students and Urban Gardeners
and Farmers on Urban Soil Quality and Contamination Topics
Interest and participation in urban agriculture is growing in many cities throughout the United States. Urban gardeners and farmers produce food on various types of urban lands. Common soil
contaminants of urban areas limit the amount of land on which food may safely be grown. The objective of this study was to assess and meet the informational and technical assistance needs of urban
gardeners and farmers as well as students enrolled in the introductory soils science course at Kansas State University on the topics of urban soil quality and contamination. A needs assessment survey of
urban gardeners and farmers was conducted in four communities; Tacoma and Seattle, Washington, Kansas City, Kansas and Missouri, Manhattan, Kansas, and Gary, Indiana. The survey generated
information about what urban gardeners and farmers know, think they know, and want to know about urban soil quality and contamination. Eighty-eight percent of respondents indicated that they do not
have knowledge of the best management practices to minimize health risks involved when growing food crops on soils contaminated with lead, cadmium, arsenic or organic contaminants. Our results
suggest that urban gardeners and farmers require and want information and guidance on soil testing for common contaminants, interpretation of testing results, and best management practices for
growing food on mildly contaminated soils. The students enrolled in the introductory soil science course at Kansas State University are future agricultural and environmental professionals who need skills to
address urban soils issues. Most of the students in the Agronomy 305: Soils course are not Agronomy majors. Furthermore, an increasing number of Agronomy 305 students come from urban and suburban
communities and/or have interest in working in urban environments upon completion of their undergraduate degree. An urban soils laboratory was developed in response to the future workforce demands
as well as the demographics of students enrolled in the Agronomy 305 course. Throughout the semester students evaluated the physical, chemical, and biological properties of a soil from this urban
community garden. Reaction of students to the new urban soils lab oﬀering has been positive with 72% of students enrolled in the course reporting that they have interest and need in learning about the
urban soil issues covered in the lab course. Overall, student responses about their learning experience in the urban soils laboratory course were positive, indicating that incorporating urban soil principles
enhanced their soil science education. Students who participated in the urban soils lab are better prepared, as future agricultural and environmental professionals, to address the educational and technical
assistance needs of urban growers.

Reusing potentially contaminated landscapes
growing gardens in urban soils
Understanding Soils in Urban Environments
CSIRO PUBLISHING With an ever-increasing proportion of the world’s population living in cities, soil properties such as salinity, acidity, water retention, erosion and pollution are becoming more
signiﬁcant in urban areas. While these are known issues for agriculture and forestry, as urban development increases, it is essential to recognise the potential of soil properties to create problems for the
environment as well as structural concerns for buildings and other engineering works. Understanding Soils in Urban Environments explains how urban soils develop, change and erode. It describes their
physical and chemical properties with a focus on speciﬁc soil problems that cause environmental damage, such as acid sulfate soils, and also aﬀect the integrity of engineering structural works. This fully
revised second edition addresses contemporary issues, including an increase in the use of green roofs and urban green space as well as manufactured soils in a variety of urban environments.
Understanding Soils in Urban Environments provides a concise introduction to all aspects of soils in urban environments and will be extremely useful to students in a wide range of disciplines, from soil
science and urban forestry and horticulture, to planning, engineering, construction and land remediation, as well as to engineers, builders, landscape architects, ecologists, planners and developers.

Urbanization: Challenge and Opportunity for Soil Functions and Ecosystem Services
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Proceedings of the 9th SUITMA Congress
Springer This proceedings volume focuses on diﬀerent aspects of environmental assessment, monitoring, and management of urban and technogenic soils. Soils of Urban, Industrial, Traﬃc, Mining and
Military Areas (SUITMAs) diﬀer substantially from their natural zonal counterparts in their physical, chemical and biological features, their performed functions, and supported services. This book discusses
the monitoring, analysis and assessment of the eﬀects of urbanization on soil functions and services. Further, it helps to ﬁnd solutions to the environmental consequences of urbanization and discusses
best management practices such as management and design of urban green infrastructure, waste management, water puriﬁcation, and reclamation and remediation of contaminated soils in the context of
sustainable urban development. The book includes thematic sections corresponding to 14 sessions of the SUITMA 9 congress, covering broad topics that highlight the importance of urban soils for society
and environment and summarizing the lessons learned and existing methodologies in analyses, assessments, and modeling of anthropogenic eﬀects on soils and the related ecological risks. This
proceedings book appeals to scientists and students as well as practitioners in soil and environmental science, urban planning, geography and related disciplines, and provides useful information for policy
makers and other stakeholders working in urban management and greenery.

Heavy Metal Contamination of Soils
Monitoring and Remediation
Springer Following a description of the various sources and factors inﬂuencing the contents of heavy metal pollution in post-catastrophic and agricultural soils, subsequent chapters examine soil enzymes
and eggs as bio-monitors, lead adsorption, the eﬀects of arsenic on microbial diversity, and the eﬀects of Mediterranean grasslands on abandoned mines. A third section focuses on the adaptation
strategies used by plants and bacteria, such as Pinus sylvestris in industrial areas, and the rhizosphere in contaminated tropical soils and soil treated with sewage sludge. Further topics addressed include
strategies of bioremediation, e.g. using transgenic plants as tools for soil remediation. This new volume on heavy metals in soil will be of interest to researchers and scholars in microbial and plant
biotechnology, agriculture, the environmental sciences and soil ecology.

Urban Ecology
Patterns, Processes, and Applications
Bioavailability of Contaminants in Urban Soils
Urban soils may contain harmful levels of potentially toxic contaminants. These contaminants transfer to humans via two exposure pathways: direct transfer (soil-humans by soil ingestion, dermal
exposure and inhalation) and food chain transfer (soil-plant-humans). Soil amendments alter the speciation of the contaminants in soils and thereby modify their bioavailability. The objectives of this
research were to access the plant availability of lead (Pb), arsenic (As), and polycyclic aromatic hydrocarbons (PAHs); bioaccessibility and speciation of soil Pb, and As; and dermal absorption of soil PAHs in
contaminated urban soils; and eﬀectiveness of soil organic amendments on reducing contaminant bioavailability. Two ﬁeld experiments were conducted in Kansas City, MO and Indianapolis, IN. Both sites
had elevated concentrations of Pb in soils (Kansas City site: 30-380 mg kg−1 and Indianapolis site: 200-700 mg kg−1). Indianapolis site's soils also had elevated concentrations of As (40-100 mg kg−1)
and PAHs (benzo[a]pyrene: 1-10 mg kg−1). A control treatment (no-compost) and compost-types (leaf compost and/or composted biosolids, non-composted biosolids, mushroom compost) were used as
treatments. A leafy vegetable, a fruiting vegetable and a root crop were grown for two growing seasons. The treatments were arranged in split-plot design (main plot factor: compost; sub-plot factor planttype). An in vitro steady ﬂuid experiment was conducted using human skins to examine the dermal transfer of soil PAHs. The concentrations of Pb, As, and PAHs in the vegetables were low, except Pb in
root crops. Compost reduced the bioaccessibility of Pb, but did not change the bioaccessibility of As. Selected soil samples were analyzed for speciation of Pb using extended x-ray absorption ﬁne structure
spectroscopy. The predominant Pb species were Pb sorbed to Fe oxy(hydr)oxide and to organic C. Stable Pb phosphates (pyromorphite) was formed during the in vitro extraction. Dermal transfer
experiments showed PAHs in the contaminated soils did not transfer through the skin. Stratum conium of the skin acted as a barrier for dermal transfer of soil PAHs. In general, the risk of food chain
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transfer of soil Pb, As, and PAHs were low in the studied sites and can be further reduced by compost addition. Bioaccessibility of Pb and As in urban soils were low. Dermal absorption of soil PAHs was
insigniﬁcant.

COPING WITH CONTAMINATED SEDIMENTS AND SOILS IN THE URBAN ENVIRONMENT.
Soils and sediments contaminated with toxic organic and inorganic compounds harmful to the environment and to human health are common in the urban environment. We report here on aspects of a
program being carried out in the New York/New Jersey Port region to develop methods for processing dredged material from the Port to make products that are safe for introduction to commercial markets.
We discuss some of the results of the program in Computational Environmental Science, Laboratory Environmental Science, and Applied Environmental Science and indicate some possible directions for
future work. Overall, the program elements integrate the scientiﬁc and engineering aspects with regulatory, commercial, urban planning, local governments, and community group interests. Welldeveloped connections between these components are critical to the ultimate success of eﬀorts to cope with the problems caused by contaminated urban soils and sediments.

Environmental Risk Assessment of Soil Contamination
BoD – Books on Demand Soil is an irreplaceable resource that sustains life on the planet, challenged by food and energy demands of an increasing population. Therefore, soil contamination constitutes a
critical issue to be addressed if we are to secure the life quality of present and future generations. Integrated eﬀorts from researchers and policy makers are required to develop sound risk assessment
procedures, remediation strategies and sustainable soil management policies. Environmental Risk Assessment of Soil Contamination provides a wide depiction of current research in soil contamination and
risk assessment, encompassing reviews and case studies on soil pollution by heavy metals and organic pollutants. The book introduces several innovative approaches for soil remediation and risk
assessment, including advances in phytoremediation and implementation of metabolomics in soil sciences.

Urban Soils as a Source and Sink for Contaminants
State of Metal Pollution and Potential Release
Urban Soils
Principles and Practice
Springer This textbook addresses the increasing trend in urbanization of the world’s population and its relation with urban soils. Written by active practitioners of university level teaching and research,
this book is designed primarily as an educational text, while it also provides readers with an authoritative gateway to the primary literature. It includes explicit coverage of spatial and statistical
(multivariate) techniques and case studies to illustrate key concept, and to support practical guidance in issues such as data collection and analysis. The authors reﬂect current developments in research
and urban trends. In China, for example, the proportion of the population living in cities increased from 13% in 1950 to 45% in 2010 (World Bank data). Australia is one of the world's top ten urbanised
countries with population greater than ten million, with approximately 90% of its population living in cities, mainly along Australia's coast. The most rapidly urbanising populations are currently in nations
of the African continent. Soils in urban areas have multiple functions which are becoming more valued by urban communities: soils supply water, nutrients and physical support for urban plant and animal
communities (parks, reserves, gardens), and are becoming increasingly valued for growing food. Soils may be used for building foundations, or as building materials themselves. Urban hydrology relies on
the existence of unsealed soils for aquifer protection and ﬂood control. This volume presents the importance of urban ecosystems and the impacts of global change. It examines pedogenesis of urban soils:
natural materials aﬀected by urban phenomena, and natural processes acting on urban materials, including an examination of diﬀerent climatic zones. There is a focus on soils formed on landﬁll, reclaimed
land, dredge spoils as well as soil-related changes in urban geomorphology. There is plenty of discussion on urban soil as a source and sink as well as soil geochemistry and health. The book is intended
primarily as a text for upper-level undergraduate, and postgraduate (Masters) students. It will also be invaluable as a resource for professionals such as researchers, environmental regulators, and
environmental consultants.
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Contaminants and the Soil Environment in the Australasia-Paciﬁc Region
Proceedings of the First Australasia-Paciﬁc Conference on Contaminants and Soil
Environment in the Australasia-Paciﬁc Region, held in Adelaide, Australia, 18–23
February 1996
Springer Science & Business Media The Australasia-Paciﬁc Region supports approximately 50% of the world's population. The last half-century has witnessed a rapid increase in the regional
population, agricultural productivity, industrial activities and trade within the region. Both the demand for increased food production and the desire to improve the economic conditions have aﬀected
regional environmental quality. This volume presents an overview of the fate of contaminants in the soil environment; current soil management factors used to control contaminant impacts, issues related
to sludge and eﬄuent disposals in the soil environment; legal, health and social impacts of contaminated land, remediation approaches and strategies to manage contaminated land, some of the problems
associated with environmental degradation in the Australasia-Paciﬁc Region and steps that we need to take to safeguard our environment.

Urban Agriculture and Contaminated Soil
A Method for Assessing Risk on Available Land
Urban Soil Contamination from Atmospheric Lead Fallout in the City of Cleveland, Ohio
Case Studies for Stormwater Management on Compacted, Contaminated Soils in
Dense Urban Areas
Brownﬁelds redevelopment and sustainable stormwater management both produce economic and environmental beneﬁts by improving urban areas, protecting open space and preventing further pollution
of the nation's waters. However, in order to prevent further environmental damage by inﬁltrating precipitation through contaminated soil, onsite stormwater management must be done carefully, using
particular design guidelines. This report contains summaries of projects across the country that have found eﬀective solutions to the challenge of developing a brownﬁeld site with residual contamination,
by incorporating appropriate natural systems for stormwater management.

Soil Contamination and Alternatives for Sustainable Development
BoD – Books on Demand The book Soil Contamination and Alternatives for Sustainable Development allows the reader to obtain information about some case studies related to soil contamination, as
well as provide sustainable alternatives to reduce environmental damage. The book is divided into two sections, where the ﬁrst section describes anthropogenic contamination in detail and the second
section discusses three alternatives for sustainable development.
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Environmental Soil Remediation and Rehabilitation
Existing and Innovative Solutions
Springer Nature This book provides a comprehensive overview of innovative remediation techniques and strategies for soils contaminated by heavy metals or organic compounds (e.g. petroleum
hydrocarbons, NAPLs and chlorinated organic compounds). It discusses various novel chemical remediation approaches (in-situ and ex-situ) used alone and in combination with physical and/or thermal
treatment. Further, it addresses the recovery of NAPLs, reuse of leaching solutions, and in-situ chemical reduction and oxidation, and explores the chemical enhancement of physical NAPLs recovery from
both practical and theoretical perspectives. Also presenting the state-of-the-art in waste-assisted bioremediation to improve soil quality and the remediation of petroleum hydrocarbons, the book is a
valuable resource for students, researchers and R&D professionals in industry engaged in the treatment of contaminated soils.

Soil Contamination: Issues and Concerns
States Academic Press Soil is a complex mixture of minerals, organic material, water, and countless life forms. Soil pollution occurs due to the presence of man-made elements in soil. Any substance in
the soil that exceeds its naturally-occurring levels and poses a risk to human health or the ecosystem is considered as a soil contaminant. Urban areas and industrial locations are the major zones of soil
contamination. Pesticides, petroleum products, radon, asbestos, lead, chromated copper arsenate and creosote are some of the common contaminants in urban soils. Manufacturing, industrial dumping,
land development, local waste disposal, and excessive pesticide or fertilizer use are some of the leading causes for soil contamination. This book contains some path-breaking studies in the ﬁeld of soil
contamination. While understanding the long-term perspectives of the topic, it makes an eﬀort in highlighting its impact for the present and future society. This book is a vital tool for all researching and
studying the issues and concerns related to soil contamination.

Bioavailability of Trace Metals in Urban Contaminated Soils
"The experimental component of the thesis focuses on the availability of trace metals to plants. In Chapter 4 the uptake of Cu from diﬀerent soil pools was examined and the free metal ion (Cu2+) was
found to be the best predictor of uptake by lettuce (Latuca sativa cv. Buttercrunch), ryegrass (Lolium perenne cv. Barmultra) and radish (Raphanus sativus cv. Cherry Belle)." --

Soil Contamination
Threats and Sustainable Solutions
BoD – Books on Demand This edited book, Soil Contamination - Threats and Sustainable Solutions, is intended to provide an update on diﬀerent aspects of soil contamination exerted by a multiplicity of
exogenous and endogenous causes. We hope that this book will continue to increase information from diverse sources and to give some real-life examples, extending the appreciation of the complexity of
this subject in a way that may stimulate new approaches in relevant ﬁelds.

Soil Ecology and Ecosystem Services
Oxford University Press This multi-contributor, international volume synthesizes contributions from the world's leading soil scientists and ecologists, describing cutting-edge research that provides a
basis for the maintenance of soil health and sustainability. The book covers these advances from a unique perspective of examining the ecosystem services produced by soil biota across diﬀerent scales from biotic interactions at microscales to communities functioning at regional and global scales. The book leads the user towards an understanding of how the sustainability of soils, biodiversity, and
ecosystem services can be maintained and how humans, other animals, and ecosystems are dependent on living soils and ecosystem services. This is a valuable reference book for academic libraries and
professional ecologists worldwide as a statement of progress in the broad ﬁeld of soil ecology. It will also be of interest to both upper level undergraduate and graduate students taking courses in soil
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ecology, as well as academic researchers and professionals in the ﬁeld requiring an authoritative, balanced, and up-to-date overview of this fast expanding topic.

Chelates Assisted Phytoremediation of Contaminated Urban Soils in Large Cities
Soil Remediation and Plants
Prospects and Challenges
Academic Press The soil is being contaminated continuously by a large number of pollutants. Among them, heavy metals are an exclusive group of toxicants because they are stable and diﬃcult to
disseminate into non-toxic forms. The ever-increasing concentrations of such pollutants in the soil are considered serious threats toward everyone’s health and the environment. Many techniques are used
to clean, eliminate, obliterate or sequester these hazardous pollutants from the soil. However, these techniques can be costly, labor intensive, and often disquieting. Phytoremediation is a simple, cost
eﬀective, environmental friendly and fast-emerging new technology for eliminating toxic heavy metals and other related soil pollutants. Soil Remediation and Plants provides a common platform for
biologists, agricultural engineers, environmental scientists, and chemists, working with a common aim of ﬁnding sustainable solutions to various environmental issues. The book provides an overview of
ecosystem approaches and phytotechnologies and their cumulative signiﬁcance in relation to solving various environmental problems. Identiﬁes the molecular mechanisms through which plants are able
to remediate pollutants from the soil Examines the challenges and possibilities towards the various phytoremediation candidates Includes the latest research and ongoing progress in phytoremediation

Heavy Metal Contaminants in Urban Gardens
Evaluating Gardeners' Risks, Knowledge, and Strategies to Reduce Exposure
The many beneﬁts of gardens are well-documented, with such spaces especially important in urban settings where gardening can play a critical role in food access and community-building. However,
beneﬁts of urban gardening must be balanced with potential risks of exposure to contaminants that can be present in urban soils, including heavy metals. This research assessed concentrations of
cadmium (Cd), copper (Cu), and lead (Pb) in gardens in Laramie, Wyoming, and evaluated gardeners’ knowledge and practices related to soil contamination. It also explored the eﬀects of biochar,
compost, and Miracle-Gro All Purpose Plant FoodTM on soil properties, availability of Pb in soil, and uptake by radish (Raphanus sativus, L.) using Pb-contaminated soil. Overall knowledge of soil
contamination was low among gardeners. Sampled soils were below EPA Regional Screening Level maximums, however elevated Pb concentrations in residential gardens underscored the need for
increased awareness. The greenhouse experiment showed biochar-amended soil reduced soil Pb availability and uptake by radish through eﬀective sorption, but should be used in combination with other
organic amendments to avoid soil nitrogen (N) deﬁciencies. A reduction in soil available Pb was also observed in compost-amended soil, likely attributable to plant uptake, as radishes grown with compost
had signiﬁcantly more Pb per plant than unamended and biochar-amended soils. Miracle-Gro increased both soil Pb availability and plant uptake. This study recommends that gardeners follow a set of
formulated recommendations to minimize Pb exposure and reduce Pb uptake in plants used for human consumption.

Urban Biodiversity
From Research to Practice
Routledge Urban biodiversity is an increasingly popular topic among researchers. Worldwide, thousands of research projects are unravelling how urbanisation impacts the biodiversity of cities and towns,
as well as its beneﬁts for people and the environment through ecosystem services. Exciting scientiﬁc discoveries are made on a daily basis. However, researchers often lack time and opportunity to
communicate these ﬁndings to the community and those in charge of managing, planning and designing for urban biodiversity. On the other hand, urban practitioners frequently ask researchers for more
comprehensible information and actionable tools to guide their actions. This book is designed to ﬁll this cultural and communicative gap by discussing a selection of topics related to urban biodiversity, as
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well as its beneﬁts for people and the urban environment. It provides an interdisciplinary overview of scientiﬁcally grounded knowledge vital for current and future practitioners in charge of urban
biodiversity management, its conservation and integration into urban planning. Topics covered include pests and invasive species, rewilding habitats, the contribution of a diverse urban agriculture to food
production, implications for human well-being, and how to engage the public with urban conservation strategies. For the ﬁrst time, world-leading researchers from ﬁve continents convene to oﬀer a global
interdisciplinary perspective on urban biodiversity narrated with a simple but rigorous language. This book synthesizes research at a level suitable for both students and professionals working in nature
conservation and urban planning and management.

Soils Within Cities
Global Approaches to Their Sustainable Management - Composition, Properties, and
Functions of Soils of the Urban Environment
Trace Metal Speciation and Bioavailability in Urban Contaminated Soils
"Metal uptake by plants in the contaminated railway yards was generally not correlated with free, dissolved and total soil metal pools. A pot experiment demonstrated better correlations between the
metal pools and the metal content in wild chicory. Multiple regression analysis showed that the metals in the leaves and roots of wild chicory could be adequately predicted by the soil total metals and soil
properties such as pH and exchangeable Ca." --
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