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Background 

The EPA Regional Ground Water Forum is a group of EPA 
professionals representing Regional Superfund and Resource 
Conservation and Recovery Act (RCRA) Offices, committed to 
the identification and resolution ofground-water issues impacting 
the remediation of Superfund and RCRA sites. The Forum is 
supported by and advises the Superfund Technical Supp.ort 
Project. Emerging technologies that could prOVide effective 
cleanup at hazardous waste sites are of interest to the Forum. 
Phytoremediation, the use of plants in remediation, is one such 
technology. This issue paper focuses on the processes and 
applications of phytoremediation for remediation of hazardous 
waste sites. 

The purpose of this issue paper is to provide a concise discussion 
of the processes associated with the use of phytoremedlatlon as 
a cleanup or containment technique for remediation of hazardous 
waste sites. Introductory material on plant processes is provided. 
The different forms of phytoremediation are defined and their 
applications are discussed. The types of contaminated media 
and contaminants that are appropriate for phytoremediation are 
summarized. Information is provided on the types of vegetation 
that have been studied or used in phytoremediation. The 
advantages and disadvantages of phytoremediation are 
discussed , and some cost information is provided. Considerations 
fordesign of a phytoremediation system are introduced; however, 
this issue paper is not a design manual. Citations and references 
are provided for the reader to obtain additional information . The 
issue paper is intended for remedial project managers, on-scene 
coordinators, and others involved in remediation of hazardous 
waste sites. It provides a basic understanding of the numerous 
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issues that should be examined when considering the use of 
phytoremediation. The issue paper is intended to be an updated. 
more concise version of information presented in the Introduction 
to Phytoremediation (EPAl600/R-99/107), in a format that will 
facilitate use of this information. 

For further information contact Dr. Scott G. Huling (580-436
8610) at the Subsurface Protection and Remediation Division of 
the National Risk Management Research Laboratory, Ada, 
Oklahoma. 

Introduction 

Phytoremediation is the use of plants to partially or substantially 
remediate selected contaminants in contaminated soil , sludge, 
sediment, ground water, surface water, and waste water. It 
utilizes a variety of plant biological processes and the physical 
characteristics of plants to aid in site remediation. 
Phytoremediation has also been called green remediation, 
botano-remediation , agroremediation, and vegetative 
remediation . Phytoremediation is a continuum of processes, 
with the different processes occurring to differing degrees for 
different conditions, media, contaminants, and plants. A variety 
of terms have been used in the literature to refer to these various 
processes. This discussion defines and uses a number of terms 
as a convenient means of introducing and conceptualizing the 
processes that occur during phytoremediation. However, it must 
be realized that the various processes described by these terms 
all tend to overlap to some degree and occur in varying proportions 
during phytoremediation. Phytoremediation encompasses a 
number of different methods that can lead to contaminant 
degradation, removal (through accumUlation or dissipation), or 
immobilization: 

1. 	 Degradation (for destruction or alteration of organic 
contaminants ). 
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