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Cost-effective Remediation and Closure of Petroleum-contaminated Sites

This book provides environmental managers and their supporting technical specialists with a comprehensive strategy for cost-effectively cleaning up soils and
groundwater contaminated by petroleum releases. It includes the most recent advances in site investigation techniques, low-cost remedial approaches, and
technologies. It uses a \"risk-based\" process to answer key questions involved in developing a remediation or closure plan for a petroleum spill site. Several
approaches are described that include risk management methods which use institutional controls to isolate contaminants from human contact and long-term
monitoring to verify that natural attenuation is reducing future risk. More traditional risk evaluations and simplified RBCA methods are also presented that use site-
specific exposure assumptions to develop risk-based cleanup objectives. Case studies illustrate how various combinations of land-use control, site-specific risk
analysis, natural attenuation, and focused source reduction technologies have been used to obtain risk-based closures at sites across the United States.

Remediation Manual for Petroleum Contaminated Sites

Based on proven investigation into cleanup techniques, the material in this manual gives engineers a working knowledge of the field and a basis for making key
decisions during the cleanup process. It is easy to get petroleum into the ground, but hard to get it back out again. The problem does not exist in the groundwater
or the soil alone, but in a dynamic balance between the soil, water, and air in the soil. Gasoline and any of its volatile components can and do move between the
soil, air and water, and they cost billions of dollars every year in contamination cleanup. This new book provides the information needed for cost- and time-effective
petroleum-contaminated site cleanup. Originally developed as an oil company's training aid, this book discusses the hows and whys of site cleanup-geology, data
gathering, cleanup alternatives, remediation costs, and manage-ment of consultants/contractors Plus the_book contains a criti-cal examination of the benefits and
limitations of each type of remediation technology. There is never only one way to clean up a particular site. The choice of the method of cleanup is one of the
greatest factors affecting the cost. Another important cost factor is the level of cleanup required to satisfy the regulatory cleanup community. This new book will not
only provide a fundamental under-standing of site remediation techniques but also the knowledge to make cost-effective, environmentally-sound choices during the
remediation process. Copies of this handy manual are available for immediate delivery. An order form follows the detailed table of contents on the reverse.
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Assessment and Remediation of Petroleum Contaminated Sites

Federal regulations have required thousands of underground storage tanks (USTs) to be dug up and removed or replaced. The contamination of soil and ground
water from leaking USTs has become widespread and has produced an overwhelming number of sites that require remediation. Assessment and Remediation of
Petroleum Contaminated Sites presents the broad scope of the remedial process from initial site assessment to closure in an integrated, understandable format. The
book guides you effortlessly through regulatory requirements, site assessments and sampling, and remediation methods. RCRA and CERCLA federal regulations are
addressed. The chemistry and toxicology of petroleum hydrocarbons in the remediation process are explained, and factors affecting soil remediation are discussed.
Environmental assessments, site characterizations, remediation planning, and remediation methods are all covered in detail. The book is an essential guide for
environmental consultants, regulatory agency personnel, engineers, and environmental attorneys.

Remediation of Petroleum-contaminated Soils

This synthesis will be of interest to state transportation personnel involved with project planning and location (administrative and regulatory personnel), design staff
(general civil, geotechnical, and environmental engineers), and project managers (construction and maintenance engineers and staff). It will also be of interest to
federal and state environmental agencies and to environmental consultants and contractors as well as to trainers in the field of petroleum-contaminated soil
remediation. This synthesis describes the remedial technologies that may be available to transportation agencies faced with the regulatory responsibility to clean or
remediate petroleum-contaminated soils in the vadose zone (unsaturated soils above the groundwater table) at a particular site as well as the state of the practice
within the agencies. This report of the Transportation Research Board describes the applicability and cost-effectiveness of alternate technologies to remediate
petroleum-contaminated soil. Practices currently being used by state transportation agencies to remediate petroleum-contaminated soils, both on site and off site
are also described. This summary of transportation agency practice complements the limited telephone survey of soil remediation techniques that was performed in
preparing NCHRP Report 351, Hazardous Wastes in Highway Rights-of-Way.

Petroleum Contaminated Soils, Volume |

These three volumes provide valuable information to help bring rational and scientifically feasible solutions to petroleum contaminated soils. State-of-the-art
information on both technical and regulatory issues is covered, including environmental fate, health effects, risk assessment and remedial alternatives. They show
why petroleum contaminated soils are a problem - and propose solutions for that problem. These books are an excellent reference for regulatory personnel and
environmental consultants at all levels.
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Hydrocarbon Contaminated Soils and Groundwater

Proceedings of the February 19-22, 1990, conference held at Newport Beach, California. ConferenceDirectors: PAUL T. KOSTECKI, EDWARD J. CALABRESE, and
CHARLES E. BELL. Advisory Committee: RICHARD BOZEK, EEI; TERRY BRAZEL, SWRCB; MARK COUSINEAU, AG; SETH DAUGHERTY, Orange County; RALPH De La
PARRA, SCE; JERRY HAGGY, Shell; JOHN HANBY, HAL; JOHN HILL, ICF; JOHN HILLS, City of Anaheim; DOROTHY KEECH, Chevron; BILL KUCHARSKI, WC; DAVID LEU,
Mittel Hauser; MARY McLEARN, EPRI; PHIL OLWIN, Texaco; DENNIS PAUSTENBACH, MC; ART POPE, ARCO; LYNNE PRESLO, Weston; DON ROTHENBAUM, KA; KIM
SAVAGE, EPA/OUST; CARL SHUBERT, IT; WENDELL SUYAMA, Lockheed; MICHAEL WANG, WSPA; JOHN WILLIAMS, TT; and WILLIAM WINTERS, AEM.

Principles and Practices for Petroleum Contaminated Soils

Principles and Practices for Petroleum Contaminated Soils includes some of the best research and practical work done by top researchers in the field-both in
industry and academia. It covers fundamental and advanced topics, such as analysis and site assessment, techniques (e.g., vacuum extraction, asphalt
incorporation), and case studies. The book will interest anyone working with contaminated soils, ground water, and underground storage tanks. It will also be a
valuable reference for regulatory personnel and environmental consultants at all levels.

Restoration of Contaminated Aquifers

The second edition of Restoration of Contaminated Aquifers: Petroleum Hydrocarbons and Organic Compounds incorporates the latest advances in in-situ
remediation and natural attenuation, and maintains the comprehensive, accessible structure that made the first edition a classic. The new edition broadens the
scope of the first by examining all forms of hydrocarbon contamination. The authors emphasize the remediation of Non-aqueous Phase Liquids (NAPLs) and, Dense
Non-Aqueous Phase Liquids (DNAPLs). They also address the growing role of natural attenuation. The second edition opens with an improved introduction. There are
new sections on site characterization, remediation economics and site closure. And unlike other books on this subject, the new edition offers vital managerial and
project management guidance, such as, initial project planning and assessment, a look at remediation economics, and a how-to on project closure and follow-up.
Since its initial publication in 1991, Restoration of Petroleum Hydrocarbon Contaminated Aquifers has been the established, invaluable reference for environmental
professionals and regulators. Its sweeping, yet approachable format is inestimable in the field, in the lab, and in the policy-making arena. Restoration of
Contaminated Aquifers: Petroleum Hydrocarbons and Organic Compounds will continue to be the guide to the war against petroleum contamination.
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Petroleum Contaminated Soils

These three volumes provide valuable information to help bring rational and scientifically feasible solutions to petroleum contaminated soils. State-of-the-art
information on both technical and regulatory issues is covered, including environmental fate, health effects, risk assessment and remedial alternatives. They show
why petroleum contaminated soils are a problem - and propose solutions for that problem. These books are an excellent reference for regulatory personnel and
environmental consultants at all levels.

Contaminated Soils

Contaminated Soils offers state-of-the-art technologies for detection and remediation of diesel contaminated soils that can be used by environmental professionals
to maximize the practical application of theory. The book covers all aspects of assessment of soils contaminated by diesel fuel and discusses the most successful
remediation techniques currently available. These techniques include the use of hydrocarbon analyses for environmental assessment and remediation, physical and
biological treatments, and vent walls for enhancing biodegradation of contaminated soils. The development of a monoclonal antibody immunoassay for detecting
gasoline and diesel fuel in the environment and a comparison of the purge and trap procedure versus the extraction procedure for detecting kerosene and diesel
fuel No. 2 are examined as well. The book concludes with a chapter discussing human health-based soil cleanup guidelines for diesel fuel No. 2. Contaminated Soils
is a must for professionals concerned with the quality of groundwater and hazardous waste cleanup, regulators, oil company officials, and libraries. Features:

Petroleum Contaminated Soils

These three volumes provide valuable information to help bring rational and scientifically feasible solutions to petroleum contaminated soils. State-of-the-art
information on both technical and regulatory issues is covered, including environmental fate, health effects, risk assessment and remedial alternatives. They show
why petroleum contaminated soils are a problem - and propose solutions for that problem. These books are an excellent reference for regulatory personnel and
environmental consultants at all levels.

Remediation of Industrial Sites

A synthesis of years of interdisciplinary research and practice, the second edition of this bestseller continues to serve as a primary resource for information on the
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assessment, remediation, and control of contamination on and below the ground surface. Practical Handbook of Soil, Vadose Zone, and Ground-Water
Contamination: Assessment, Prevention, and Remediation, Second Edition includes important new developments in site characterization and soil and ground water
remediation that have appeared since 1995. Presented in an easy-to-read style, this book serves as a comprehensive guide for conducting complex site
investigations and identifying methods for effective soil and ground water cleanup. Remediation engineers, ground water and soil scientists, regulatory personnel,
researchers, and field investigators can access the latest data and summary tables to illustrate key advantages and disadvantages of various remediation methods.

Principles and Practices for Diesel Contaminated Soils

Environmental remediation technologies to control or prevent pollution from hazardous waste material is a growing research area in academia and industry, and is a
matter of utmost concern to public health, to improve ecology and to facilitate the redevelopment of a contaminated site. Recently, in situ and ex situ remediation
technologies have been developed to rectify the contaminated sites, utilizing various tools and devices through physical, chemical, biological, electrical, and
thermal processes to restrain, remove, extract, and immobilize mechanisms to minimize the contamination effects. This handbook brings altogether classical and
emerging techniques for hazardous wastes, municipal solid wastes and contaminated water sites, combining chemical, biological and engineering control methods
to provide a one-stop reference. This handbook presents a comprehensive and thorough description of several remediation techniques for contaminated sites
resulting from both natural processes and anthropogenic activities. Providing critical insights into a range of treatments from chemical oxidation, thermal treatment,
air sparging, electrokinetic remediation, stabilization/solidification, permeable reactive barriers, thermal desorption and incineration, phytoremediation,
biostimulation and bioaugmentation, bioventing and biosparging through ultrasound-assisted remediation methods, electrochemical remediation methods, and
nanoremediation, this handbook provides the reader an inclusive and detailed overview and then discusses future research directions. Closing chapters on green
sustainable remediation, economics, health and safety issues, and environmental regulations around site remediation will make this a must-have handbook for
those working in the field.

Practical Handbook of Soil, Vadose Zone, and Ground-Water Contamination

Groundwater Science, Third Edition covers physical and chemical aspects of groundwater science, with emphasis on applications in the hydrologic cycle and in
water supply, including contamination, mining, and construction issues. This interdisciplinary text weaves important methods and applications from the disciplines
of physics, chemistry, mathematics, geology, biology, and environmental science, introducing the mathematical modeling of groundwater flow and contaminant
transport. This fully updated edition includes all new case studies, expanded ancillary materials (including software), and expanded problems. The book is a
valuable resource for students and instructors in the geosciences, environmental sciences, and civil engineering with a focus on hydrology and hydrogeology. Offers
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discussions of groundwater modeling, calibration, parameter estimation, and uncertainty Includes content on well construction and design, surface water hydrology,
groundwater/ surface water interaction, slug tests, pumping tests, and mounding analysis Provides free software tools for slug test analysis, pumping test analysis,
heat flow analysis, groundwater flow modeling, and solute transport modeling—all fully updated and expanded in the new edition Includes lists of key terms and
chapter contents at the start of each chapter, as well as end-of-chapter problems, including conceptual questions and all new concepts for labs in the new edition
Includes additional government reports as case studies with exercises and labs built around them, as well as more case studies highlighting examples of conjunctive
water use issues

Land Remediation and Pollution Control Division

Paul T. Kostecki, Associate Director, Northeast Regional Environment Public Health Center, School Of Public Health, University Of Massachusetts At Amherst,
Received His Ph.D. From The School Of Natural Resources At The University Of Michigan In 1 980. He Has Been Involved With Human And Ecological Risk
Assessment And Risk Management Research For The Last 12 Years. Dr. Kostecki Has Co-Authored And Co-Edited Over 50 Articles And 16 Books On Environmental
Assessment And Cleanup Including: Remedial Technologies For Leaking Underground Storage Tanks, Soils Contaminated By Petroleum Products; Petroleum
Contaminated Soils, Vols. 1 To 3: Hydrocarbon Contaminated Soils And Groundwater, Vols. 1 To 4; Hydrocarbon Contaminated Soils, Vols. 1 To 5; Principles And
Practices For Diesel Contaminated Soils, Vols. 1 To 5; Sesoil In Environmental Fate And Risk Modeling, Contaminated Soils, Vol. 1 And Risk Assessment And
Environmental Fate Methodologies.Dr. Kostecki Also Serves As Associate Editor For The Journal Of Soil Contamination, Chairman Of The Scientific Advisory Board For
Soil And Groundwater Cleanup Magazine As Well As An Editorial Board Member For The Journal Of Human And Ecological Risk Assessment.In A Addition. Dr. Kostecki
Serves As Executive Director For The Association For The Environmental Health Of Soils (Aehs) And Was The Scientific Advisor For The Workshop On Assessment
And Remediation Of Oil Contaminated Soils Held In Kuwait 18-22 March 1995.Dr. Manaf Behbehani Obtained His B.S. In Biology From The University Of Akron, Usa
(1969) And M.S. In Zoology From The Same University (1972). He Continued His Graduate Studies At The University Of New Hampshire Receiving Ph.D. In Marine
Ecology And Invertebrates In 1978. Since Then, He Has Been Teaching Ecology And Marine Biology Courses At The Faculty Of Science, Kuwait University. From 1
982-1987, He Held The Post Of Marine Scientist At The Regional Organisation For The Protection Of The Marine Environment (Ropme) In Kuwait. Dr. Behbehani Has
Worked On A Number Of Pioneering Research Projects, Namely To Study The Zooplankton Of Kuwaiti Waters And The Western Section Of The Arabian Gulf, And To
Study The Distribution, Abundance And Taxonomy Of Marine Invertebrates Living In The Intertidal Zones Of Kuwait. He Has Published Several Scientific Articles And
Has Served As External Examiner For Several Masters Thesis. From 1991-1995, Dr. Behbehani Was Vice-Dean For Planning And Laboratories At The Faculty Of
Science, Kuwait University And Is Presently Chairman Of The National Biodiversity Committee, State Of Kuwait. He Was The Chairman Of The Scientific Committee
For The Workshop On Assessment And Remediation Of Oil Contaminated Soils, The Proceedings Of Which Are Published In This Book.
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Guidance for Remediation of Petroleum Contaminated Sites

Federal regulations have required thousands of underground storage tanks (USTs) to be dug up and removed or replaced. The contamination of soil and ground
water from leaking USTs has become widespread and has produced an overwhelming number of sites that require remediation. Assessment and Remediation of
Petroleum Contaminated Sites presents the broad scope of the remedial process from initial site assessment to closure in an integrated, understandable format. The
book guides you effortlessly through regulatory requirements, site assessments and sampling, and remediation methods. RCRA and CERCLA federal regulations are
addressed. The chemistry and toxicology of petroleum hydrocarbons in the remediation process are explained, and factors affecting soil remediation are discussed.
Environmental assessments, site characterizations, remediation planning, and remediation methods are all covered in detail. The book is an essential guide for
environmental consultants, regulatory agency personnel, engineers, and environmental attorneys.

The Handbook of Environmental Remediation

Bioremediation of Petroleum Contaminated Sites provides important background information on the major aspects of technologies and related research dealing with
the use of biodegradation for treating environmental contamination by toxic organic substances. The book can be used as a broad reference base for developing
programs for in situ biorestoration of fuel contaminated soil and groundwater. A detailed appendix includes supplementary technical information for readers
needing in-depth information. Bioremediation of Petroleum Contaminated Sites is an excellent reference for managers, consultants, regulators, hazardous waste
professionals, contractors, students, and environmental researchers.

International Evaluation of In-situ Biorestoration of Contaminated Soil and Groundwater

To ask the right question, one needs to have some idea of what the answer might be. So it is with remediation. There is no such thing as too much information when
it comes to characterizing a site, as information can aid in selecting the best remediation options. Unfortunately, the collection of data for making an informed
decision is often costly, forcing professionals to make decisions on incomplete data. The lack of accurate data can also lead to the wrong remediation method
selections, unwanted surprises, and extra expense. Based on the author’s more than 40 years of experience working on environmental projects, Remediation
Manual for Contaminated Sites provides a practical guide to environmental remediation and cleanups. It presents a broad overview of the environmental
remediation process, distilled into what one needs to know to evaluate a specific challenge or solve a remediation problem. The text offers guidance on tasks that
range from managing consultants and contractors to gathering data, selecting a suitable remediation technology, and calculating remediation costs. The book
includes remediation strategies for a variety of contaminants and examines a wide range of technologies for the remediation of water and soil, including excavation,
wells, drainage, soil venting, vapor stripping, incineration, bioremediation, containment, solidification, vitrification, and phytoremediation. Written as a down-to-
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earth reference for professionals faced with the challenges of remediating a contaminated site, this book is also useful as a primer for students and those new to the
field. It includes numerous figures, photographs, tables, and helpful checklists.

Groundwater Science

This book is designed as a guide for professionals involved with the day-to-day management of exploration and production operations. It develops the concept of
limiting constituents, spill remediation, and exploration and production waste disposal on-site. It provides a thorough discussion of soil chemistry, sampling,
analyses, and conditions, and presents calculation techniques for determining soil amendments based on soil type and contaminants present.

Assessments And Remediation Of Oil Contaminated Soils

Hydrocarbon Contaminated Soils, Volume Il presents all of the important topics of hydrocarbon contaminated soils from the perspectives of scientific theory,
regulatory application, and analysis and site assessment. These topics include an analysis of pollutants, soil physics and environmental fate; remediation
techniques; health effects; regulations; and case histories. The book also includes a special section on petroleum contamination in groundwater and soils.
Hydrocarbon Contaminated Soils, Volume Il will interest anyone who works with contaminated soils, ground water, and underground storage tanks. It will also be an
excellent reference for regulatory personnel and environmental consultants at all levels.

Assessment and Remediation of Petroleum Contaminated Sites

Proceedings of the February 19-22, 1990, conference held at Newport Beach, California. ConferenceDirectors: PAUL T. KOSTECKI, EDWARD ). CALABRESE, and
CHARLES E. BELL. Advisory Committee: RICHARD BOZEK, EEI; TERRY BRAZEL, SWRCB; MARK COUSINEAU, AG; SETH DAUGHERTY, Orange County; RALPH De La
PARRA, SCE; JERRY HAGGY, Shell; JOHN HANBY, HAL; JOHN HILL, ICF; JOHN HILLS, City of Anaheim; DOROTHY KEECH, Chevron; BILL KUCHARSKI, WC; DAVID LEU,
Mittel Hauser; MARY McLEARN, EPRI; PHIL OLWIN, Texaco; DENNIS PAUSTENBACH, MC; ART POPE, ARCO; LYNNE PRESLO, Weston; DON ROTHENBAUM, KA; KIM
SAVAGE, EPA/OUST; CARL SHUBERT, IT; WENDELL SUYAMA, Lockheed; MICHAEL WANG, WSPA; JOHN WILLIAMS, TT; and WILLIAM WINTERS, AEM.
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Bioremediation of Petroleum Contaminated Sites

This book is a valuable guide for engineers and remediation professionals involved with the day-to-day management of petroleum and other industry operations.
The authors develop the concept of limiting constituents, spill remediation and waste disposal on site. The book is a how-to compendium for engineers and
remediation professionals involved in treatment, restoration and disposal of \"Non-Hazardous/Non-nuclear\" wastes and/or impacted soil. This book contains
techniques, data and recommendations for \"how clean is clean\". The book is the result of 20 years of laboratory research and field experience on matters related
to petroleum exploration and production (E & P) pit use, wastes, on site closure, spill remediation and disposal of non-hazardous waste (NOW).

Remediation Manual for Contaminated Sites

The fiscal and technological limitations associated with cleaning up hazardous waste sites to background conditions have prompted responsible parties to turn to
risk-based methods for environmental rememdiation. Environmental Cleanup at Navy Facilities reviews and critiques risk-based methods, including those developed
by the U.S. Environmental Protection Agency and the American Society of Testing and Materials. These critiques lead to the identification of eleven criteria that
must be part of any risk-based methodology adopted by the Navy, a responsible party with a large number of complex and heavily contaminated waste sites.
January

Soil Remediation for the Petroleum Extraction Industry

All corporations must perform evaluations to define the risks to public health and the environment. Your corporation can get the edge by evaluating risk with a
process that begins with the \"end-in-mind\" for the property and that concludes with a cogently communicated argument that addresses the issues. With this in
mind, Risk-Based Analysis for Environmental Managers provides scientific strategies and techniques for reducing corporate environment liabilities. This practical
guide provides a new, integrated perspective on the role of risk assessment in managing contaminated properties. It describes how to manage the assessment to
impact decision making. The book provides you with a crisp, historical review and background development and an integrated technique called Risk-Based Analysis.
This technique includes: A problem formulation tool Situation analysis techniques Risk assessment management Risk management option analysis Guidance on the
development of risk arguments and their communication Working with a foundation of knowledge and strength will enable you to build a creative, value-added
position that minimizes the risk potential through cost-effective techniques and returns the impaired property to valuable use. Risk-Based Analysis will help you
obtain this goal, and Risk-Based Analysis for Environmental Managers give you the tools you need to use Risk-Based Analysis to its full potential.
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Environmental Health Perspectives

Known and used throughout the world, the Purdue Industrial Waste Conference Proceedings books are the most highly regarded in the waste treatment field. New
research, case histories, and operating data cover every conceivable facet of today's big problems in environmental control, treatment, regulation, and compliance.
This volume representing the proceedings from the 49th conference provides unparalled information and data for your current waste problems.

Hydrocarbon Contaminated Soils

This book is one of a kind in the field of petroleum biorefining and biological upgrade of petroleum; it presents a critical review as well as an integrated overview of
the potential biochemical processes, bridging the gap between academia and industry. It addresses today’s demanding production challenges, taking into account
energy efficient and environmentally friendly processes, and also looks at the future possibility of implementing new refinery systems. Suitable for those
practitioners the petroleum industry, students and researchers interested in petroleum biotechnology. * Covers a new application field for biotechnology * Looks at
innovative processes for the petroleum industry * Presents examples of modern environmental processes

Hydrocarbon Contaminated Soils and Groundwater

The second edition of Restoration of Contaminated Aquifers: Petroleum Hydrocarbons and Organic Compounds incorporates the latest advances in in-situ
remediation and natural attenuation, and maintains the comprehensive, accessible structure that made the first edition a classic. The new edition broadens the
scope of the first by examining all forms of hydrocarbon contamination. The authors emphasize the remediation of Non-aqueous Phase Liquids (NAPLs) and, Dense
Non-Aqueous Phase Liquids (DNAPLs). They also address the growing role of natural attenuation. The second edition opens with an improved introduction. There are
new sections on site characterization, remediation economics and site closure. And unlike other books on this subject, the new edition offers vital managerial and
project management guidance, such as, initial project planning and assessment, a look at remediation economics, and a how-to on project closure and follow-up.
Since its initial publication in 1991, Restoration of Petroleum Hydrocarbon Contaminated Aquifers has been the established, invaluable reference for environmental
professionals and regulators. Its sweeping, yet approachable format is inestimable in the field, in the lab, and in the policy-making arena. Restoration of
Contaminated Aquifers: Petroleum Hydrocarbons and Organic Compounds will continue to be the guide to the war against petroleum contamination.
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Guidebook for Waste and Soil Remediation

This book presents a comprehensive, up-to-date review of technologies for cleaning up contaminants in groundwater and soil. It provides a special focus on three
classes of contaminants that have proven very difficult to treat once released to the subsurface: metals, radionuclides, and dense nonaqueous-phase liquids such as
chlorinated solvents. Groundwater and Soil Cleanup was commissioned by the Department of Energy (DOE) as part of its program to clean up contamination in the
nuclear weapons production complex. In addition to a review of remediation technologies, the book describes new trends in regulation of contaminated sites and
assesses DOE's program for developing new subsurface cleanup technologies.

Environmental Cleanup at Navy Facilities

This book outlines the strategies used in the investigation, characterization, management, and restoration and remediation for various contaminated sites. It draws
on real-world examples from across the globe to illustrate remediation techniques and discusses their applicability. It provides guidance for the successful corrective
action assessment and response programs for any type of contaminated land problem, and at any location. The systematic protocols presented will aid
environmental professionals in managing contaminated land and associated problems more efficiently. This new edition adds twelve new chapters, and is fully
updated and expanded throughout.

Risk-Based Analysis for Environmental Managers

New, updated edition of the acclaimed guide for metal- and hydrocarbon-contaminated soils. Concise and comprehensive, with the latest field remediation
technologies, including nanotechnology and revegetation.

Proceedings of the 49th Industrial Waste Conference Purdue University, May 1994

This book combines the results of current research with essential background material to provide complete, in-depth coverage of every aspect of in situ and ex situ
bioremediation, as well as an extensive overview of the physical and chemical processes currently available for treating petroleum-contaminated soils. Critical
information has been collected and assembled under one cover to provide a convenient reference for anyone who must contend with this worldwide problem.
Remediation of Petroleum Contaminated Soils: Biological, Physical, and Chemical Processes describes how to optimize the biodegradation of petroleum
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hydrocarbons in soil-water systems. It reports on the susceptibility of various petroleum components to biodegradation by microorganisms, and considers all groups
of microorganisms for their potential contributions. The book also deals with problem areas such as the transport of organisms, oxygen, or nutrients throughout the
subsurface, as well as biodegradation of polynuclear aromatic hydrocarbons (PAHs) and nonaqueous phase liquids (NAPLs). In addition, the book presents a variety
of methods for monitoring bioremediation. This reference discusses current soil remediation processes and includes many innovative approaches. It also
investigates means of controlling volatile organic compounds (VOCs) and leachate, and addresses methods for collecting and treating these secondary waste
streams. The expansive coverage of this book will furnish readers with a wide range of options for developing treatment strategies and for customizing procedures
for specific requirements.

Petroleum Biotechnology

See following entry.

Restoration of Contaminated Aquifers

Petroleum Contaminated Low Permeability Soil
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