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Systematic, well-designed research provides the most effec
tive approach to the solution of many problems facing high
way administrators and engineers. Often, highway problems 
are of local interest and can best be studied by highway de
partments individually or in cooperation with their state 
universities and others. However, the accelerating growth 
of highway transportation develops increasingly complex 
problems of wide interest to highway authorities. These 
problems are best studied through a coordinated program of 
cooperative research. 

In recognition of these needs, the highway administrators of 
the American Association of State Highway and Transpor
tation Officials initiated in 1962 an objective national high
way research program employing modern scientific tech
niques. This program is supported on a continuing basis by 
funds from participating member states of the Association 
and it receives the full cooperation and support of the Fed
eral Highway Administration, United States Department of 
Transportation. 

The Transportation Research Board of the National Re
search Council was requested by the Association to admin
ister the research program because of the Board's 
recognized objectivity and understanding of modern research 
practices. The Board is un.iquely suited for this purpose as: 
it maintains an extensive committee structure from which 
authorities on any highway transportation subject may be 
drawn; it possesses avenues of communications and cooper
ation with federal, state, and local governmental agencies, 
universities, and industry; its relationship 'to the National 
Research Council is an insurance of objectivity; it maintains 
a full-time research correlation staff of specialists in high
way transportation matters to bring the findings of research 
directly to those who are in a position to use them. 

The program is developed. on the basis of research needs 
identified by chief administrators of the highway and trans
portation departments and by committees of AASHTO. 
Each year, specific areas of research needs to be included in 
the program are proposed to the National Research Council 
and the Board by the American Association of State High
way and Transportation Officials. Research projects to fulfill 
these needs are defined by the Board, a~d qualified research 
agencies are selected from those that have submitted pro
posals. Administration and surveillance of research contracts 
are the responsibilities of the National Research Council 
and the Transportation Research Board. 

The needs for highway research are many, and the National 
Cooperative Highway Research Program can make signifi
cant contributions to the solution of highway transportation 
problems of mutual concern to many responsible groups. 
The program, however, is intended to complement rather 
than to substitute for or duplicate other highway research 
programs. 
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FOREWORD 
By Staff 

Transportation 
Research Board 

Many state highway agencies are beginning to encounter problems caused by the 
discovery of hazardous waste on existing or soon to be acquired rights-of-way. Because 
these problems affect highway agencies in many ways, the information assembled in 
this report will be of interest to professionals in a variety of disciplines. Environmental 
specialists, right-of-way officials, project development engineers, construction contract 
administrators and engineers, and legal counsels can all be involved, depending on 
the agency's organizational structure and the particular point at which the problems 
associated with hazardous waste are encountered. 

Improper disposal and management of hazardous wastes, hazardous substances, 
and toxic chemicals have created substantial problems for state highway and trans
portation agencies in the planning, design, construction, and operation of highway 
facilities. For example, parcels purchased or considered for purchase by state highway 
agencies are sometimes contaminated by hazardous waste. Such sites, in addition to 
having been used as dumps, frequently reflect improper management of hazardous 
materials by former businesses. Federal and state regulations require that state highway 
agencies develop and implement plans for resolving these problems. Hazardous waste 
problems and their solutions have far reaching impacts on highway programs by 
increasing costs, creating time delays, and providing greater opportunities for litigation. 

Under NCHRP Project 20-22, "Factors to be Considered by Highway Agencies 
in the Identification and Remediation of Hazardous Waste Sites," HMM Associates, 
Inc., Concord, Mass., and Eastern Research Group, Inc., Arlington, Mass., synthesized 
existing information to prepare a resource document that will assist highway agencies 
in the development of their own guidelines. The research was specifically directed at 
problems related to hazardous waste sites, and not to the storage and disposal of 
agency-generated hazardous waste or to the immediate response to accidents involving 
hazardous materials. 

Problems associated with hazardous wastes are critical, yet fairly new for many 
highway agencies. The presence or suspected presence of hazardous waste sites creates 
a multitude of problems affecting right-of-way acquisition, project development, and 
construction. Solutions to these concerns involve an intricate array of regulations, and 
require interactions with other agencies and individuals as well as with the general 
public. A complete treatise on the issue of hazardous waste sites wo~ld be a monu
mental effort beyond the resources available to an NCHRP project. Therefore, the 
ojective of the research documented in this report was to compile the principal, relevant 
information describing the administrative, technical, and legal considerations that 
highway agency officials must be sensitive to when developing and implementing 



highway programs. The information provided will be a useful resource in the chal
lenging, complex process of dealing with hazardous waste sites. 

The possibility of encountering hazardous waste sites is not to be ignored. This 
NCHRP report will assist state highway agencies, and others with similar concerns, 
prepare for dealing with these potentially serious problems. Indeed, some problems 
can be avoided, and for others, more rational remediation approaches can be developed 
than might be possible under the pressures to act quickly once a hazardous waste site 
is discovered. However, no matter what preparations are made, they must continually 
be reexamined. The complexities and uncertainties caused by changes in the tech
nological, legislative, regulatory, and legal environments require that information on 
hazardous waste be reviewed and updated. 
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DEALING WITH HAZARDOUS WASTE 
SITES 

A COMPENDIUM FOR HIGHWAY 
AGENCIES 

SUMMARY Hazardous waste sites can pose a myriad oflegal, regulatory, financial, and technical 
problems to a highway agency and its officials. An agency becomes exposed to 
substantial liability when it purchases a contaminated parcel of land or if it owned 
property when wastes were placed there (either by past agency practices, by third
party illegal disposal practices, or by the activities of tenants). Under a number of 
federal and state statutes, claims can be made against the agency for a variety of 
cleanup costs, as well as for personal or property damages. In addition to these costs, 
the additional time delay that results from cleaning up a contaminated site can add 
significantly to overall project costs. And, highway agency personnel-unfamiliar with 
the signs and properties of hazardous wastes-can expose themselves to considerable 
safety and health risks. 

The research project documented in this report "'°'as initiated in response to highway 
agency concerns over hazardous wastes discoveries. The principal objective of this 
project was to develop a compendium of information that highway officials can use: 
(a) to understand the liabilities and risks they face; and (b) to develop internal policies 
and procedures that, if implemented properly, will avoid or minimize agency liability. 
lt was also intended to provide highway staff with a basic understanding of the 
techniques, technologies, and terminology associated with the identification and re
mediation of a hazardous waste site. 

The report is divided into two parts. The first part, the research report, provides 
background information and describes the research approach. The problems and 
practices of highway agencies described in this part were determined from a telephone 
survey of highway agency staff and the results of a mail survey conducted by the 
Federal Highway Administration (FHWA). The state of the art in hazardous waste 
technology was assessed from the results of a telephone survey of federal and state 
agencies, trade associations, university research centers, and an extensive literature 
review. The findings of the research are also summarized in this part, and several 
areas worthy of further study are identified. 

The second part of the report, the compendium, consists of information that 
highway officials are urged to consider in developing operational plans to deal with 
the problem of hazardous waste sites. This compendium of information provides the 
reader with: 
• Summarized experiences of state highway agencies with hazardous waste sites to 

date. 
• Applicable provisions and liabilities imposed by federal, state, and common law on 

highway agency real estate transactions. 
• Advice which highway officials should consider when formulating policies and 

procedures to minimize agency hazardous waste liability. 
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• A description of how highway agencies can organize and staff to integrate hazardous 
waste considerations into agency decision-making. 

• A description of the role of hazardous waste contractors and how highway officials 
can effectively identify, evaluate, and select contractors to perform hazardous 
waste site investigations and remediation activities. 

• Guidance on how to develop a community relations plan-an essential activity 
whenever hazardous wastes are suspected or found on highway agency property 
or rights-of-way. 

• A description of the preliminary activities that can be performed by highway agency 
staff or contractors to determine the potential for hazardous waste contamination 
on a site. 

• A description of the on-site activities that can be performed by trained personnel 
to confirm or deny the findings of a preliminary hazardous waste site evaluation. 

• A description and comparison of the hazardous waste remediation technologies that 
are presently available and the conditions suitable for their application. 

There can be no prescription for how a highway agency should manage its real 
estate holdings to minimize liability. Every agency is different in its organizational 
structure, political environment, financial resources, and environmental issues of im
portance. However, every highway agency should review the compendium with the 
intent of modifying and adapting the information it provides to the agency's unique 
conditions. 
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Statistics on the quantities of hazardous wastes generated each 
year in the United States are intimidating. The U.S. Environ
mental Protection Agency (EPA) estimates that more than 275 
million metric tons of hazardous wastes are generated each year. 
These wastes consist of chemical products, biological products, 
fuels, petroleum products, explosives, acids, fertilizers, gaseous 
substances, and various industrial wastes. 

Radioactive materials are another form of hazardous wastes. 
More than 20,000 medical and academic institutions, labora
tories, government agencies, industrial enterprises, and nuclear 
power plants generate low-level radioactive waste. A recent De
partment of Energy study projects that the volume produced 
by these organizations could double by 1990. 

Despite the threat of civil and criminal penalties, significant 
quantities of hazardous wastes are being disposed of improperly. 
Because of economic conditions, changing regulations, and the 
limited number of approved disposal sites, some hazardous waste 
generators and transporters continue to dispose of their wastes 
illegally. 

More than 16,000 hazardous waste sites have already been 
identified nationwide. Moreover, the U.S. General Accounting 
Office estimates that the improper disposal of commercial, in-
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dustrial, and municipal hazardous wastes during the past several 
decades has probably produced over 235,000 sites where ground 
water, surface water, soils, and air are contaminated. Newspaper 
and other media accounts are daily reminders of the extent and 
seriousness of hazardous waste sites. 

State highway agencies are not isolated from the problems 
that result from the improper disposal and management of haz
ardous wastes. State highway officials have purchased or con
sidered for purchase contaminated parcels of land. Hazardous 
waste problems have been uncovered during the evaluation of 
alternative highway corridors or alignments and during the ex
cavation and construction phases of projects. Highway officials 
have also had to deal with hazardous wastes dumped illegally 
on existing rights-of-way. 

The discovery of hazardous waste sites can have enormous 
impacts on highway project planning, budgeting, and program
ming. Therefore, highway officials must be familiar with federal 
and state hazardous waste regulations and have up-to-date 
knowledge of the procedures and techniques approved for haz
ardous waste site assessment, investigation, and remediation. In 
the absence of this guidance, highway agency staff can expose 
themselves and the agency to considerable liability and risk. 
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RESEARCH OBJECTIVE AND SCOPE 

The overall objective of this research project was to develop 
a guidance document that describes an approach for system
atically integrating hazardous waste considerations into highway 
planning and decision-making. To be comprehensive in its cov
erage, the document identifies the liabilities associated with the 
ownership of contaminated property; the steps an agency can 
take to reduce the chances of acquiring contaminated property 
in the future; and the ways to minimize the risks associated 
with uncovering hazardous wastes during construction. It also 
suggests activities an agency can engage in to improve its man
agement of existing property so that hazardous waste liabilities 
are minimized. The objective was not to conduct new research 
in the area, but rather to synthesize and present existing infor
mation in a clear and concise manner. 

The focus of this research project was on hazardous waste 
sites and the management of highway agency real estate. It does 
not address the requirements of properly storing and disposing 
of hazardous wastes associated with agency activities and stored 
at agency facilities. 

This research project was intended to fill a gap in information 
that highway officials should have at their disposal, especially 
those officials involved in project development, environmental 
aspects, rights-of-way, construction, maintenance, and legal is
sues. If used wisely, the information presented in the compen
dium will: 

1. Minimize the likelihood of highway and other agency per
sonnel being exposed to potentially harmful hazardous chemi
cals in the course of their day-to-day activities. 

2. Reduce or eliminate litigation against the highway agency 
or individual staff. 

3. Realize significant cost savings through improved highway 
agency decision-making and pre-acquisition site assessment. 

4. Minimize the need for highway redesign and other costly 
construction delays. 

RESEARCH APPROACH 

The research approach for this project consisted of five basic 
tasks: ( 1) describe the procedures currently being used by state 
highway agencies to avoid or minimize the liability incurred 
with the discovery of a hazardous waste site; (2) describe the 
procedures being used by others (e.g., federal and state envi
ronmental agencies, hazardous waste contractors, construction 
contractors, professional trade associations, and unions) to as
sess and evaluate parcels of land fot potential hazardous waste; 
( 3) describe currently available remediation technologies; ( 4) 
prepare a compendium summarizing the results of the foregoing 
tasks; and ( 5) prepare a report of the research project findings 
(including the compendium). 

Survey of Highway Agency Problems and Needs 

To develop an understanding of how the issue of hazardous 
waste sites is addressed by state highway agencies, a series of 
telephone interviews was conducted with selected state govern
ment officials in every state. These interviews were followed by 
site visits to Florida and Pennsylvania for the purpose of gath-

ering more detailed information on activities being undertaken 
there. 

Individuals to contact within each state highway agency were 
identified from the most recent ASSHTO Reference Book of 
Member Department Personnel and Committees. To cover the 
entire range of potential agency involvement, contacts were di
rected initially towards personnel in the divisions involved in 
highway planning, rights-of-way appraisal and acquisition, and 
maintenance. Agency legal counsels and State Attorney General 
staffs were contacted independently by the legal staff of the 
project team. 

The principal purpose of the telephone interviews was to 
identify the full range of agency hazardous waste concerns. 
Series of questions were posed to uncover as much information 
as possible about each hazardous waste situation encountered 
by the agency. For each hazardous waste site encounter, those 
interviewed were asked to provide the following information: 

1. Describe the highway project or activity that was affected 
by the discovery of a hazardous waste site. 

2. Describe the impact of the discovery on the project's de
sign, schedule, and budget. 

3. How was the waste site discovered? Was there any warning 
that the site may have been contaminated? Were any special 
techniques used to detect the presence of the wastes? Was the 
discovery by accident? 

4. What type of hazardous waste was involved? 
5. What kind of site was involved? What type of contami

nation was involved? 
6. Who discovered and reported the site? Did any personal 

injury or property damage result? 
7. Where was the site and who owned it? Did the highway 

agency contribute in any way to the contamination? Were ac
tivities of the highway agency the primary source of the wastes? 

8. What was done immediately after the discovery to assess 
the extent of contamination? Was assessment of site conditions 
undertaken by agency personnel or private contractors? What 
was the nature and extent of hazardous waste contractor in
volvement? What did the site assessment (sampling, etc.) in
volve? 

9. What was done to remedy the situation? What legal issues 
surfaced and how were they dealt with? What interaction and 
coordination took place with other agencies? What process was 
employed for selecting and managing a cleanup contractor? 

Agency staff were requested to provide written copies of avail
able correspondence describing the activities that surrounded 
each site. 

In addition, interviewed highway agency staff were asked to 
provide the following, more general, information regarding ad
ministrative policies and procedures: 

1. What policies and procedures are in place to deal with the 
problems posed by hazardous waste sites? Are there policies 
and procedures: to define what should be done during project 
planning and preacquisition to avoid the purchase of contami
nated property; to cover agency practices during property ap
praisal and acquisition; to deal with the discovery of hazardous 
waste during construction; to cover other agency activities? 

2. Are there any training programs in place or research being 
conducted by highway agency staff aimed at improving the 



agency's ability to deal with hazardous waste sites? 
3. How has the agency organized (or reorganized) itself to 

cope with the problems being faced? 
4. What kind of technical or legal assistance would the agency 

find helpful? 

The results of the telephone interviews were supplemented by 
information obtained from a mail survey conducted by the Fed
eral Highway Administration (FHWA). Based on the issues 
covered during this survey, the legal issues of importance to 
highway officials were formed and research was initiated. This 
involved a literature search of legal periodicals, newsletters, 
conference proceedings, law and real estate journals, as well as 
a limited review of case work. 

Inventory of Hazardous Waste Site Assessment 
and Remediation Technologies 

Hazardous waste site investigation and remediation activities 
are usually performed or managed by the U.S. EPA, state en
vironmental agency personnel, or private contractors. University 
research organizations have recently played an important role 
in developing new and cost-effective detection and treatment 
techniques. Trade associations have been active in compiling 
information to assist their members in dealing with hazardous 
waste problems. To understand the state of the art in hazardous 
waste technology, a telephone survey of federal and state agen
cies, trade associations, and university research centers was con
ducted, followed by an extensive literature review. 

The purpose of the telephone survey was to identify case 
studies that would be of interest to highway officials, to obtain 
guidance documents, and to determine how others were iden
tifying and remediating certain kinds of hazardous waste prob
lems. Contacts were made with staff in various EPA offices 
(Office of Environmental Engineering and Technology, Office 
of Research and Development, Office of Solid Waste, Office of 
Emergency and Remedial Response (Superfund), and the En
vironmental Monitoring and Support Lab (Las Vegas); the Oc-

Chapter 2 

FINDINGS 

CONCERNS AND INFORMATIONAL NEEDS 

From the telephone survey, the research team discovered a 
range of different concerns and informational needs. These con
cerns varied from state to state, and between different functional 
units of an agency. In summary, the following general problem 
areas and corresponding informational needs were identified: 
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cupational Safety and Health Administration (OSHA); the 
National Institute for Occupational Safety and Health 
(NIOSH); the U.S. Coast Guard (USCG); the U.S. Army Corps 
of Engineers; the National Institute of Environmental Health 
Services (NIEHS); and the Office of Technology Assessment. 
Selected university research groups and state environmental 
agencies were also solicited for information. In addition, contacts 
were made with representatives of each of the following orga
nizations: 

• American Academy of Environmental Engineers• Amer
ican Association of Railroads • American Consulting En
gineers Council • American Industrial Real Estate 
Association • American Land Title Association • American 
Petroleum Institute• American Right-of-Way Association 
• American Road and Transportation Builders Association 
• Association of General Contractors • Association of Soil 
and Foundation Engineers • Building Owners and Man
agers Association International • Chemical Manufacturers 
Association • International Bridge, Tunnel, and Turnpike 
Association • International Right-of-Way Association • 
National Association of Counties • National Association 
of Demolition Contractors • National Association of 
Dredging Contractors • National Association of Home
builders • National Association of Industrial and Office 
Parks • National Association of Realtors • National Con
ference of Commissioners on Uniform State Laws • Na
tional Conference of State Legislatures • National League 
of Cities • National Solid Waste Management Association 
• National Science Foundation • MOLES (Association of 
Excavating Contractors) • Urban Land Institute 

The literature review, conducted concurrent with the tele
phone survey, was accomplished using the resources of the agen
cies and groups listed previously, the MIT Library System, and 
the DIALOG Information Retrieval Service from DIALOG 
Information Services, Inc. (Palo Alto, California). The results 
of both the telephone survey and the literature search are re
flected in the contents and reference sections of the compendium. 

Problem 

Agency Liability 

• Complex and constantly 
changing regulations make 
it difficult to understand 
limits of agency liability. 

Need 

• Synthesis of existing 
statutes and regulations 
pertaining to hazardous 
waste and highway agency 
real estate. 
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Problem 

• Unavailability of guidance 
on how to minimize agency 
liability. 

• Unavailability of liability 
insurance for hazardous 
waste contractors. 

Policies and Procedures 
• Lack of internal policies 

and procedures identifying 
how different units of the 
agency should deal with 
the prospect of hazardous 
waste sites. 

Technical Approaches and 
Techniques 
•Unfamiliarity with site 

assessment and appraisal 
techniques and 
technologies. 

• Unfamiliarity with 
alternative site remediation 
technologies. 

• High costs of site 
evaluation and remediation. 

Need 

• Synthesis of guidance on 
how to avoid or minimize 
agency hazardous waste 
liability. 

• Guidance on how to 
identify, select, and 
contract with hazardous 
waste contractors. 

• Guidance on factors to be 
considered when 
developing agency 
hazardous waste 
procedures. 

• Samples of policies and 
procedure being used by 
other highway agencies. 

• Information on how other 
agencies are organizing and 
staffing to address this 
issue. 

• Synthesis of information on 
state-of-the-art techniques 
and technologies. 

• Synthesis of information on 
tested remediation 
technologies. 

• Guidance on evaluation 
and selection of hazardous 
waste contractors. 

On the basis of this input, subsequent research, and discus
sions with the Advisory Panel for this project, it was decided 
to emphasize the following issues in developing the compen
dium. 

HAZARDOUS WASTE POLICIES AND 
PROCEDURES 

Policies and procedures for dealing with hazardous wastes 
should be in place for every stage in the highway development 
process. 

During project planning, agency policy and procedure should: 
( 1) specify the agency unit responsible for conducting a prelim
inary hazardous waste evaluation; (2) indicate whether the eval
uation will be conducted by agency personnel or by contractors; 
( 3) define hazardous waste; ( 4) describe the types of properties 
that are most likely to contain hazardous wastes; (5) list po
tential sources of information; ( 6) define the scope of the eval
uation; and (7) specify what form the evaluation report should 
take, and how its findings are to be incorporated into environ
mental documents. 

Prior to, or as part of right-of-way appraisal and acquisition, 

policies and procedures will need to: ( 1) specify the agency unit 
responsible for determining when a detailed site investigation is 
warranted; (2) determine what parts of the site investigation 
will be conducted by agency personnel and which will be con
ducted by a contractor; ( 3) establish guidelines for identifying 
and hiring a qualified contractor; ( 4) provide guidance for ob
taining right-of-entry to the property if it is not owned by the 
highway agency; ( 5) set up liaison with federal and state reg
ulatory officials; ( 6) provide guidance on estimating the value 
of a property with hazardous wastes, notifying the owner about 
the problem, deciding whether to purchase a property, and 
negotiating a settlement; (7) establish guidelines for informing 
design personnel of the site assessment-the presence of haz
ardous wastes on a right-of-way may require design modifica
tions; and ( 8) establish record-keeping procedures. 

For construction on sites where hazardous waste may be en
countered, policy and procedures will need to developed to 
describe what to do and whom to contact if hazardous conditions 
are encountered at any time during construction operations. 

Finally, if involved in the cleanup of a hazardous waste site, 
policies and procedures will need to: ( 1) specify which agency 
unit is responsible for this phase; (2) establish guidelines for 
identifying, hiring, and managing a qualified contractor; and 
( 3) provide guidance on developing a plan for remediation. 

DEFINITION OF HAZARDOUS WASTE 

In order to have a policy about hazardous wastes, agency 
personnel must understand what is meant by the term "haz
ardous waste." The term has been defined in different ways. 
From the point of view of personnel safety, a hazardous waste 
is any waste substance that may endanger human life or health. 
Flammable, corrosive, toxic, and reactive wastes are all haz
ardous by this definition. There are also legal definitions estab
lished under federal and state statutes and regulations that must 
he known. In-house training of agency personnel in the risks 
associated with hazardous wastes is essential. 

MINIMIZING HEAL TH AND SAFETY RISKS 

The highway agency must develop specific policies and pro
cedures for minimizing risk to agency personnel who may en
counter hazardous wastes. The safest policy is to prohibit 
personnel from handling any actual or suspected hazardous 
wastes, and to require that immediate notification regarding any 
suspected wastes be made to the appropriate authorities. Con
tractors can then be hired to investigate and manage the waste 
cleanup. 

TRAINING AND INFORMATION 

All personnel should be given basic training in hazardous 
waste awareness, so that they understand agency policy regard
ing hazardous waste and know how to protect themselves. It is 
unlikely that a highway agency will experience hazardous waste 
problems frequently enough to justify more specialized training. 
If personnel do receive specialized training, it must be updated 
periodically, and the agency must commit resources to keeping 
current with changes in technology, regulations, and field ex
periences. The agency may wish to designate a hazardous waste 



coordinator, whose responsibility it is to keep as current as 
possible on pertinent developments in the field. Use of expert 
consultants may also be necessary. 

REGULATORY COMPLIANCE 

Management of a waste problem requires familiarity with a 
multitude of federal laws and regulations, including the Com
prehensive Environmental Response, Compensation and Lia
bility Act ( CERCLA ), the Superfund Amendments and 
Reauthorization Act (SARA), the Resource Conservation and 
Recovery Act (RCRA), the Hazardous and Solid Waste 
Amendments (HSWA), and the Occupational Safety and Health 
Administration (OSHA) worker protection requirements. Reg
ulation of hazardous wastes is further complicated by the ex
istence of state statutes and regulation comparable to federal 
requirements, but which may differ in important ways. An or
ganizational plan must ensure that all procedures are in com
pliance with applicable federal and state regulations. 

LEGAL ISSUES 

In dealing with hazardous wastes, the highway agency may 
be subject to many kinds of liabilities. The agency should be 
thoroughly familiar with the legal aspects of hazardous waste 
management and incorporate liability considerations into all 
relevant aspects of its policy and procedures. For example, own
ers of contaminated property are generally liable for the costs 
of cleanup and any personal or property damage claims that 
may arise. There are circumstances under which certain liabil
ities can be avoided. Legal provisions can also be included in 
purchase agreements and deed to limit potential liabilities, to 
some extent. The policies and procedures developed should be 
based on a sound understanding of the highway agency's legal 
ability to recover cleanup costs and protect itself from other 
claims. 

There are also liabilities associated with the conduct of haz
ardous waste site investigations. Worker protection safeguards 
must be in place. Proper legal steps must be taken to gain access 
to property. Contractors involved in site assessments or reme
diation will want their legal rights protected by the highway 
agency. Thus, contract provisions need to be carefully written 
to ensure that the interests of the agency are protected. 

HIRING HAZARDOUS WASTE CONTRACTORS 

Contractors may be an important resource to the highway 
agency. The highway agency may want to consider using private 
contractors for many aspects of site investigation and response. 
They are familiar with existing regulatory requirements, trained 
in the protection of health and safety and emergency response, 
and familiar with the design and implementation of remediation 
technologies. They are also, through experience, proficient in 
cost estimation. The role played by private contractors and 
consultants will be a function of an agency's needs, and of the 
time and other requirements of the contract procurement proc
ess. 
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TIME FRAMES 

Time is an important issue that affects many aspects of haz
ardous waste management. Highway officials are often under 
pressure to acquire property and get a project under contract 
as soon as possible. Detailed information on the condition of 
the property may be sacrificed to get the acquisition process 
underway. An operational plan should ensure that personnel 
have adequate time and resources to reasonably determine if a 
potential hazardous waste problem is present. 

Discovery of unanticipated wastes during property acquisition 
or construction can add months to a project's lifetime. Therefore, 
the operational plan should include a mechanism for reorgan
izing priorities, if necessary. In general, the goal should be to 
obtain adequate information to make a decision as quickly as 
possible. Sometimes, a delay in decision-making can reduce the 
options available to the agency. While a decision is pending, 
regulations may change to prohibit an attractive disposal 
method; competition for landfill space may increase requiring 
the agency to find another site; or an alternative parcel of land 
may be sold, forcing the agency to acquire the contaminated 
parcel. In some cases, the agency may decide to purchase a 
c-0ntaminated property because the cleanup costs less than delays 
that would otherwise result. 

LIAISON WITH FEDERAL, STATE, AND LOCAL 
REGULATORY OFFICIALS 

Most hazardous waste problems involve some degree of in
teraction with environmental agency officials. These individuals 
can be an important source of information and advice, and they 
may be involved in the permitting and regulatory compliance 
process. The highway agency should identify and establish re
lationships with key officials in the relevant agencies, particu
larly the regional EPA office and the state environmental 
agency. One way to do this is to consult key personnel on 
establishing the operational plan for hazardous wastes. The high
way agency should also consider negotiating an interagency 
agreement with the state environmental agency establishing a 
formal role for state and EPA personnel if a waste problem is 
discovered. 

STAFFING AND ORGANIZATIONAL STRUCTURE 

Every highway agency is unique in terms of its priorities, its 
internal organization, its staff capabilities, and its resources. 
Highway agencies must examine their unique situations and 
take appropriate steps to train and hire needed in-house staff, 
coordinate with other agencies, and establish relationships with 
qualified contractors and consultants. 

APPLICATION OF FINDINGS 

This research project was initiated in response to growing 
concerns from highway officials about the impact unknown 
hazardous waste sites were having, or could have, on highway 
planning and property. The liability assumed by highway offi
cials as owners of contaminated property argues strongly for 
the development of a comprehensive operational plan in every 
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highway agency to deal with this problem before a costly en
counter with hazardous waste occurs. 

The information presented in the following compendium is 
intended to provide a framework by which highway officials 
can evaluate existing agency procedures and develop or rectify 
their programs to address hazardous waste concerns. Highway 
agency managers are encouraged to take the lead in the devel
opment (or modification) of the agency's operational plans. 
Although no prescriptions can be offered on the course of action 
that should be taken by an agency in every instance, it is im
portant that this procedural evaluation take place. Do not wait 
until hazardous wastes are discovered on agency property to take 
action-it may be too late. 

Chapter 3 

CONCLUSION AND RECOMMENDED FURTHER RESEARCH 

The information gathered by this research project and con
tained in the compendium is already being used by highway 
officials in a number of states. Several highway agencies have 
also developed and made operational hazardous waste-related 
policies and procedures designed to avoid the acquisition of 
contaminated property, where possible, and minimize agency 
liability when acquisition is necessary or unavoidable. However, 
because highway agency experience in this area is rather limited, 
several areas worthy of further research do exist. 

First, various organizational and staffing approaches have 
been used by different agencies to deal with their particular 
concerns. More detailed information might be gathered and 
more definitive guidance provided on the impacts associated 
with different courses of action as agency experience with haz
ardous wastes grows, and record-keeping procedures improve. 
At some future date, it may also be useful to evaluate more 
closely the conditions under which different staffing and or
ganizational changes are working or not working effectively. 

Second, agencies have little practical experience with many 

hazardous waste detection and site remediation techniques. Ad
ditional testing to determine the ef'fectivene s and applicability 
of alternative hazardous waste technologies is needed. While 
this research is most appropriately done by environmental 
professionals, results should be disseminated to highway officials 
for incorporation in in-house agency training courses, for use 
in evaluating hazardous waste contractors, and for use by policy
makers in deciding how to approach the particular waste prob
lems they encow1ter. 

Third, highway officials need information on how to obtain 
preliminary estimate of the costs of cleanup. The uniqueness 
of a site may make the development of general cost guidellnes 
difficult. However further research in this area could produce 
substantial time and money savings to an agency. 

Although research in each of the foregoing areas is desirable, 
it is important to note that its absence does not limit the use
folness of the following compendium, or lessen the importance 
to highway officials of developing operational plans to better 
manage agency real estate. 
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INTRODUCTION 

PURPOSE OF THE COMPENDIUM 

Highway officials currently devote considerable resources to 
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and construction. In recent years, another environmental con
cern-hazardous wastes-has begun to affect the operations of 
many organizations across the country, including highway agen
cies. Highway agencies, especially those with extensive highway 
expansion programs and active construction agendas, must be 
acutely aware of the costs and risks associated with the discovery 
of hazardous waste on highway agency property or rights-of
way. 

The contents of this compendium describe an approach for 
systematically integrating hazardous waste considerations into 



10 

highway project development and decision-making. They iden
tify steps an agency can take to significantly reduce the chances 
of acquiring contaminated property in the future, and to min
imize the risks associated with uncovering wastes during con
struction. They also suggest activities a highway agency can 
pursue to improve its management of existing rights-of-way so 
that hazardous waste liabilities are minimized. 

Because highway development is conducted in a variety of 
institutional and environmental settings, the discussion focuses 
on procedures, alternative strategies, and ways of viewing haz
ardous waste site involvement that are generally applicable to 
all state highway agencies. Some of the procedures for dealing 
with different hazardous waste site situations are already in place 
in some highway agencies. Others resulted from discussions with 
federal and state highway officials and observations of the prob
lems highway agencies are actually facing. 

The compendium also provides highway officials with a range 
of legal, regulatory, and technical information on the issues they 
must address in handling different hazardous waste situations. 
Specifically, it contains useful information on: (1) laws and 
regulations under which highway officials must work to deal 
with hazardous waste sites; (2) liability of a highway agency 
under different conditions and how highway officials can protect 
themselves from potential legal suits and high settlements; (3) 
techniques for identifying hazardous waste sites; ( 4) techniques 
for taking remedial action at confirmed hazardous waste sites; 
and ( 5) relative costs, effectiveness, and other impacts associated 
with alternative detection and disposal techniques. 

The reader should keep in mind that this type of information 
changes frequently. No liability can be assumed from the use 
by highway officials of the information in this document. High
way officials who manage hazardous waste-related problems 
should use the information provided here as a basis from which 
to identify and continually bring themselves up to date on the 
most recent applicable regulatory and technological information. 

USE OF THE COMPENDIUM 

This compendium is intended to satisfy the needs and interests 
of highway administrators, engineers, planners, environmental 
and right-of-way staff, and other personnel involved in highway 
decision-making. It is intended for highway officials, or their 
contractors, involved in highway location or corridor studies; 
project planning; environmental studies; right-of-way appraisal 
and acquisition; highway design; construction; right-of-way 
maintenance; contracts management; or legal counsel. 

The approach to highway decision-making and the procedures 
discussed here are not intended to be adopted by highway agen
cies as a whole. Every highway agency is different in organi
zational structure, political environment, financial resources, 
and social and environmental issues of importance. Therefore, 
each highway agency should review this compendium with the 
intent of modifying and adapting the material to its unique 
conditions. In some instances, this may require changes in 
agency policies and institutional arrangements. 

Similarly, every hazardous waste site is unique and requires 
tailored solutions. The technologies appropriate for identifying 
and remediating a site depend on site-specific conditions, such 
as the type and form of contamination present and the geohy-

drologic environment. This document provides general guidance 
and should be used as a preliminary basis for developing a course 
of remedial action or directing contractors. 

This document does not address the requirements faced by 
highway agencies in properly storing and disposing of the haz
ardous wastes generated or associated with activities such as 
vehicle use and maintenance (e.g., fuels, oils, battery acid, as
bestos brake parts); painting (e.g., paints, solvents, chemical 
cleaners); and roadside vegetation control and maintenance 
(e.g., herbicides, insecticides). The management of hazardous 
wastes produced by a highway agency requires compliance with 
a distinct set of laws, regulations, and policies. Highway officials 
are urged to familiarize themselves with these requirements and 
develop hazardous waste management programs necessary to 
address their internally generated hazardous waste problems. 
However, the compendium does provide limited guidance and 
information that will be useful in cleaning up hazardous waste 
sites created at highway facilities as the result of past practices. 

The remainder of this report is divided into four chapters and 
four appendixes. Chapter 2 begins by describing the kinds of 
hazardous waste problems that highway officials are confront
ing. It then outlines the risks and liabilities associated with the 
ownership of contaminated property under current federal and 
state law. The risks associated with hazardous waste site activ
ities are also described. This chapter also provides a description 
of how hazardous wastes can complicate highway agency real 
estate transactions, and gives a compelling argument for why 
highway officials should incorporate hazardous waste consid
erations into their decision-making process and procedures. It 
should be read by all highway officials. 

Chapter 3 offers guidance on how a highway agency can 
modify its project planning, property appraisal and acquisition, 
construction, and property management practices to minimize 
the risks associated with discovering and cleaning up a hazard
ous waste site. It also describes how highway agencies are mod
ifying their decision-making process and organizational 
structures to respond to this problem. Finally, it examines the 
role of hazardous waste contractors, and how to develop a 
community relations program should hazardous wastes be 
found. A number of different highway agency personnel will 
find this part of the compendium useful. 

Chapter 4 has a more technical focus. It describes specific 
techniques and technologies available and used by experts to 
identify and remediate hazardous waste sites. This section will 
be of interest to highway agency staff actively involved in se
lected hazardous waste site investigation or cleanup activities, 
or personnel involved in the selection and management of con
tractors assigned those responsibilities. 

The conclusions drawn from the research are summarized in 
Chapter 5. 

The material provided in the appendixes consists of legal 
definitions of hazardous waste (Appendix A) and a sample 
(EPA) hazardous waste site evaluation form including general 
information and instructions pertaining to the form (Appendix 
B). Appendix C covers remedial action technologies including 
tables summarizing control methods, treatment methods, and 
disposal methods. A glossary of terms is contained in Appendix 
D. Acronyms and terminology that appear frequently through
out the compendium are identified in this appendix. Becoming 
familiar with these terms at the outset will enhance the reader's 
comprehension of the compendium. 
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Chapter 2 

LIABILITIES AND RISKS ASSOCIATED WITH CONTAMINATED RIGHTS-OF-WAY 

It is important that highway officials understand the nature and extent 
of the liabilities and risks they face as participants in various real .estate 
tra11sac1io11s, as managers of large tracu of property, and as pa1e11rial 
managers or participants in hazardous waste site cleanups. The liability 
faced by a highway agency will depend upon what hazardous wastes are 
found, when they are found, and how they are handled by the agency. 
•Section 1 describes the kinds of hazardous wastes and waste sites being 
discovered by highway agencies across the United States; when during 
the highway development process these discoveries are being made; and 
the impact such discoveries are having on agency operations. • Section 
2 identifies and summaries the key provisions of federal and state law 
that highway officials should be aware of when responding to particular 
hazardous waste situations-real or potential. •Section 3 contains bib
liographic references used in developing the material presented in this 
chapter. 

1. HIGHWAY DEVELOPMENT AND THE 
DISCOVERY OF HAZARDOUS WASTE SITES 

The Problem of Uncontrolled and Abandoned 
Hazardous Waste Sites 

There are no reliable estimates of the quantities of hazardous 
wastes generated annually in the United States. The most com
prehensive survey performed to date estimated that U.S. in
dustry generated approximately 264 million metric tons of 
hazardous wastes in 1981. The chemical industry generates the 
greatest percentage of the total waste, with 68 percent, while 
metal-related industries account for roughly 22 percent of the 
total. Petroleum industries, including motor freight and refining 
activities, are the sources of most of the remaining wastes. 

A relatively small percentage of the hazardous wastes pro
duced at industrial plants is shipped to commercial management 
facilities for storage, treatment, and disposal. The vast majority 
of these wastes is stored or disposed of on-site. Surface im
poundment in pits, ponds, and lagoons is used to store or treat 
the largest quantity of hazardous wastes. Tanks, waste piles, 
drums, and other containers are the repositories for the re
mainder. When improperly handled, these wastes can contam
inate ground water, soils, surface waters, or the air. 

Although federal and state regulations encourage the proper 
handling of hazardous wastes, mismanagement and resulting 
contamination still exist at many locations. These "uncontrolled 
or abandoned" hazardous waste sites can be found on public 
lands, such as those created by former municipal, county, or 
state landfills where illegal or badly managed waste disposal has 
taken place. Other uncontrolled sites can be found on private 
property belonging to companies that currently generate, or 
historically produced, hazardous wastes during manufacturing 
or other industrial processes. The Congressional Office of Tech
nology Assessment estimated in 1985 that there are some 10,000 
hazardous waste sites nationwide requiring remedial action at 
a potential cost of up to $100 billion. More recent estimates 
place the cost of cleanup at $30 to $40 million per site. 

Underground storage tanks (UST) present another important 
source of potential contamination. The U.S. Environmental Pro
tection Agency (EPA) has estimated that there are approxi
mately 1.4 million underground storage tank systems in the 
United States at more that 500,000 facilities. More than 95 
percent of these systems are used to store petroleum products, 
with the remainder used to store various other chemicals. Many 
existing USTs are constructed of unprotected steel, and are over 
10 years old. Consequently, a significant percentage of existing 
USTs have been found to be leaking. And, nearly half of such 
tanks are located below the water table, thereby contributing to 
the contamination of the nation's valuable ground-water sup
plies. Abandoned underground tanks present a significant un
seen risk and liability for everyone involved in real estate 
transactions. 

Highway Development and Hazardous Waste 
Sites-Summary of State Experiences 

Like all organizations involved in real estate transactions, 
highway agencies cannot escape the spectre of discovering un
expected hazardous wastes. A questionnaire survey of state of
ficials was conducted by the Federal Highway Administration 
( FHW A) in early 1987 to characterize the kinds of hazardous 
waste problems facing state officials and to clarify highway 
agency needs in this area. A telephone survey of selected high
way agency staff was conducted by the research project staff 
during this same period. 

The findings of the surveys are summarized in Tables 1 and 
2. Table 1 identifies, by state, highway projects that have been 
affected by the discovery of hazardous substances. It also iden
tifies the kind of wastes encountered and the action taken by 
the highway agency to deal with the problem. This list is rep
resentative of the kinds of hazardous waste problems that face 
highway officials involved in real estate acquisition and property 
management. It is not an exhaustive list; additional or different 
hazardous waste situations have, in all likelihood, occurred since 
the states were surveyed. Table 2 describes in greater detail the 
experiences of selected states. Accounts of other highway agency 
experiences are dispersed throughout the guide. 

The surveys revealed the following about the pattern and 
nature of hazardous waste problems faced by highway officials: 

1. No geographic area of the United States is insulated from 
the problems presented by the unexpected discovery of hazardous 
waste sites. State highway agencies across the United States from 
Florida to Alaska have encountered hazardous wastes during 
highway development activities. While several highway agencies 
reported having had no unfortunate experiences with hazardous 
wastes to date, this appears to be the exception rather than the 
norm. 

2. Highway projects most commonly impacted by the discovery 
of hazardous wastes can be found in urban areas. Highway 



Table 1. Summary of state highway agency experiences with hazardous waste sites. 

~ 

Alaska 

California 

Colorado 

Connecticut 

~ 

South Fairbanks Expressway 

Peger to College Connector 

Hazardous waste discovered on 
a variety of highway projects 
in the state, including the 
Century Freeway (I-105) in Los 
Angeles and Meeker Avenue on 
the John T. Knox Freeway 

I-76 (Denver) 

SH 145 (Placerville) 

SH 141 (Uravan) 

Unspecified 

HAZARDOUS WASTE(S) ENCOUNTERED 

Lead 

Waste oils, PCBs 

Landfills, soil contaminants, 
asbestos, PCBs, fuel, and chemical 
containers and drums 

Unknown waste deposits 

Uranium milling deposits 

Uranium milling deposits 

Buried paint drums, leaking UST's, 
asbestos, PCBs 

TREATMENT 

• Excavation and capping 
under roadway 

• Total removal and disposal 
at approved landfill 

• Recycling 

COST 

planning 
coordination 
treatment 

$100 - 300/ton 

$150,000 

• eur.y materials in embankment $8-20/cubic yards (cy) 
• Spray aeration & microbial 

degradation 
• Tank rentoval & decontamination f2,000-15,000 each 
• on-site treatment: 

batch plant incineration 
mobile on-site infrared 

incinerator 
mobile on-site incinerator 
chemical stabilization of 

soil 
chemical oxidation of soil 
vacuum extraction & surface 

treatment 
steam injection & surface 

treatment 

• Removal of landfill deposits 
• Water quality monitoring 
• Use of geofabrics and geogrids 
• Dynamic compaction 

• Fencing 

$100/cy 
$150-300/ton 

$200-400/ton 
$ 20-100/cy 

$ 50-200/cy 
$200/cy 

$100-300/cy 

• Removal, transport, and disposal 
• Aquifer pumping and soil venting 

-N 



Table 1. Continued 

STATE 

Delaware 

l'lorida 

Idaho 

Illinois 

Indiana 

~ 

Widening of Terminal Avenue 
(Port of Wilmington) 

1-595 Broward County 
(21 haz. waste sites; 

40 underground storage tanks) 

Orchard Extension (Boise) 

Division Street Bridge 
Replacement (Chicago) 

Viaduct Avenue (Illinois Rt 841 
(Savannah) 

I-164 (Evansville) Connector 

Division Street (Evansville) 
Segment of I-164 project 

SR-912 (Lake County) 
Bridge construction over 
Indiana Harbor Canal 

HAZARDOUS WASTE(S) ENCOUNTERED 

Lead, mercury (existing RCW), 
zinc, arsenic 

Petroleum products, paint residuals, 
metal finishing wastes, commercial 
solvents 

Heavy metals 
PCBs 

PCB in dredge inaterial 

Slough area contained material contam
inated with oil, grease, and small 
amounts of cyanide, barium, and cadmium 

Landfill 

Asbestos found in Old Evansville City 
Garage 

Heavy metals, PCBs 

TREATMENT 

• Undecided 

• Shifted alignment to avoid 
Wallace Plating C<>111pany 

• Changed project •concept• 
from replacement to rehabili
tate 

• Bridged landfill using 
dynamic deep compaction 
of crushed stone. 

• Removal and disposal 

COST 

- Testing: +1s,ooo (to date) 

- Site assessment: 
+1,000 to +90,000/site 

- Cost to treat and transport 
contaminated material esti
mated at +100 million 

- cost of redesign• t4so,ooo 
plus 2 yrs delay in letting 
project for construction 

- Treatment 
- Testing 

+12,000 

+us, ooo 
• 16,000 

..... 
(;.> 



Table 1. Continued 

STATE 

Iowa 

Kansas 

Maine 

Maryland 

PROJECT 

A.Y. McDonald Property (Dubuque) 

Carroll - Kloser Feed Store 

Waterloo - Weissman Industries 
(US 218) 

Million Dollar station 

Bridge project over Spring River 

Rt 150 (Cambridge - Harmony) 

Rt 9 (Crawford) 

Biddeford Connector 

Rt 17 (in vicinity of 
F.O'Connor Site on EPA NPL) 

Mechanic Street (Holden) 

Expansion of MDOT Rosedale 
Landscape Depot 

HAZARDOUS WASTE(S) ENCOUNTERED 

Lead in soil 

DDT in soil 

PCBs, heavy metals 

Gasoline in ground water 

Above normal concentrations of heavy 
metal (lead) 

Old gasoline storage tank 

DDT, dieldrin, other agricultural 
pesticides 

"Unidentified" barrels 

PCBs 

PCBs 

Herbicides, pesticides 

TREATMENT 

• Placed in fill and covered 
with acceptable materials 
(required 404 permit) 

• Pumped out by private 
countractor; tank crushed 
and buried 

• Removed contaminated soil 
and disposed in landfill 

• None necessary 

• No action; project in PE stage 

• Removal 
• construction of storage 

•mausoleum• 

COST 

Cost of handling and delay 
of 6 months estimated at 
$87,500 
(Total project $3.5 million) 

$250, 000 
$250,000 

-""" 
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Massachusetts 

Michigan 

Minnesota 

PROJECT 

I-95/Rt l Interchange (Peabody) 

Water Street (Fall River) 

Bridge reconstruction 
(New Bedford Harbor) 

Zilwaukee Bridge 

I-696 (Oakland County) 
(Howard Plating Company) 

Rt 131/Michigan Street at DOT 
Highway Garage (Kalamazoo) 

Anne Arbor - DOT sign shop 

I-335 ROW at 120 Plymouth Avenue 
leased to Union-Scrap Iron and 
Metal Corporation (battery 
recycling) 

I-494/Hardman interchange 

Central Minnesota Rest Area 

HAZARDOUS WASTE(S) ENCOUNTERED 

Gasoline-saturated soil 

Oil/grease material 

PCBs 

Sand with high arsenic levels 
used for embankment 

Zinc, chroae, cadmiu•, copper, alkalis, 
acids, cyanides 

OST leak/groundwater contamination 

Solvents 

Lead 

Heavy metals 

PAH compounds in surface waters 

TREATMENT 

• Removal and disposal (550 cy) 

• Removal and disposal (28 ±. cy) 

• Clay blanket required in 
fill to contain arsenic 

• Deconta~ination/treat•ent/ 

disposal of tank plating 
equipment 

• Decontamination/treatment of 
interior walls & floors 

• Removal and disposal of building 
• Removal and disposal of soils 
• Soil sampling 
• 24-hour surveillance 
• Liability insurance 
• Access/staging/truck cleaninq 

• Ground-water •onitoring wells 

• Placed on EPA Nat. Priority 
List; under evaluation 

• No action necessary 

~ 

$100,000 

S13, 000 

$23,700 (net cost) 

$1. 44 million 

$500,000 cleanup 
$26,000 EPA fine 

$26,000 EPA fine 

Union Scrap filed for 
bankruptcy; Mn/DOT 
identified as Responsible 
Party. 

,_. 
VI 
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Minnesota 
(continued) 

Montana 

Nebraska 

New Hampshire 

PROJECT 

T.H. 3 Lafayette Preeway 

1-94 (Minneapolis) 

Purham Truck Station 

TH 169 (Milaca to Onamia) 

TH 33/US 2 (Savage) 

135 (Duluth) 

TH 212/TH 5 (Oakdale) 

l-35W (N. Minneapolis) 

1-15 (Basin) 

Urban highway project (Buttel 

unspecified 

Urban reconstruction project 
(Hudson) 

Bridge replacement over 
Connecticut River between 
Hinsdale, NH and Brattleboro, 
VT. 

Bridge replacement (Concord) 

HAZARDOUS WASTE(S) ENCOUNTERED 

Lead pellets 

Calcium hydroxide 

Arsenic 

Tires, batteries, volatile organics 

Hydrocarbons 

Hydrocarbons 

Volatile organics, PAH, phenols 

Methane 

Old mine tailings 

Old mine tailings 

Leaking fuel tanks 
Trichlorethylene UN-710 
Waste toluene flammable liquid UN-1294 
waste flammable UN-1993 
Waste xylene flammable liquid UN-1307 

Asl;>estos 

Coal tar 

Coal tar or asbestos 

TREATMENT 

• Reclaim and recycle pellets 

• Material moved and buried 
under Interstate embankment. 

• Superfund site; discussions 
still very preliminary 

• Contaminated soil wet down; 
excavated and removed 

. • Site safety plan developed, 
but not yet employed; project 
never advertised 

• Discovery from borings data; 
clean up plan being prepared 

..... 
°' 

~ 

$109, 000 

$50,000 

$177,000 to date 
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New Jersey 

New York 

PROJECT 

Rt I-280, Kearney 

Rt 129, Bayonne 

Rt 185, Jersey City 

Rts 1&9, Newark 

SW Lockport Bypass (Rt 31) 
Niagara Materials Company 

North Carolina I-277 (Charlotte) 
Rowe-Bouligny Corp. 

Oregon 

Pennsylvania 

Urban systems project (Gastonia) 

Corvallis Bypass 

North Union Ave (Portland) 
Allied Plating company 

I-476, Philadelphia 

(a) Paper Products Site 
(b) Mayer landfill 
(c) Incinerator 

Vine Street Xway (Philadelphia) 

HAZARDOUS WASTE(S) ENCOUNTERED 

Oil 

Chromium, heavy metals 

Metals and phenols 

Chromium, cadmium, lead 

Underground storage tanks 

Landfill still under study, substances 
unknown at this time 

Chromium 

Asbestos 

Incinerator ash 

PCBs 

TREATMENT 

• Analysis indicated no problem 

• Recommendation to install 
drainage system 

• Contaminated soil from 
tailings pond found on 
Highway Division properties; 
consultant studying 

• Remove PCB contaminated ballast 

PROJECT IMPACT 

Cleanup: $5,000,000 

RI/FS $35,000 
Closed drainage system: 
$200,000 

- Sampling, testing, 
closure plan: $300,000 

- Actual closure may cost 
$2-4 mi 11 ion 

...... 
-.I 
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Rhode Island 

~ 

Unspecified highway projects. 

Demolition of 4 buildings 

(al Furniture Store 
(b) Fruit and Produce Building 
(cl Fix Communication Buildlng 
(di Slngle Family Residence 

South Carolina TWin underpasses at SC 768 
overpass at S-1534 and 
section of freeway near Gills 
creek (Columbia) 

Tennessee 

Vermont 

Washington 

Ramps/bridge construction over 
cooper River and Clouter creek 

Bridge replacement 

Burlington Southern Connector 
(Barge canal site) 

Unspecified 

I-705, Tacoma Spur 

HAZARDOUS WASTE(S) ENCOUNTERED 

Creosote, oily soils, PCBs 

Asbestos 

Landfill wastes 

Asbestos 

Contaminated sediments in stream bed 

Coal tar 
Oily residue 
Pesticides 

Leaky UST 

Tar: PAH - toluene 
napthalene 
xylene 
benzene 

Oily sand and silt 

Copper ore (copper, lead, arsenic) 

TREATMENT 

Removal 

• Preliminary investigation has 
indicated no hazardous wastes 

• Removal and disposal 

• Superfund site, evaluation 
still underway; RI/FS being 
done by EPA 

• Aeration; then soil used as 
surfacing for parking lot 

• Removal to licensed disposal 
facility 

• Contained on-site within ROW 

• On-site water filtration 

• Groundwater monitoring program 

• Recycled 

COST 

-1131, 500 
3,520 

210,900 
3,700 

$600,000 

- $600,000 to date 
- RI/FS estimated 

at $750,000 

$4.8 million 

1320,000 
350,000 
560,000 

-00 



Table 2. Selected highway agency experiences with hazardous waste sites. 

Minnesota 

In the early 1970's, the Minnesota Department of Transportation (MnDOT) 
purchased a parcel of land on Plymouth Avenue in Minneapolis for the 
construction of I-335. The agency leased the property to Union Scrap Iron and 
Metal Corporation which operated a battery recycling business. Following 
eight years of operation, the facility was shut down in 1981, but only after 
significant lead and acid contamination had occurred on-site. When the site 
was placed on the National Priority List (NPL) by the EPA, the company filed 
for bankruptcy and the Minnesota DOT was identified as a responsible party 
under the Super fund regulations. MnDOT will proceed with the cleanup of the 
site with costs that could reach into the millions of dollars. 

Also in Minnesota, the Department of Transportation was able to avoid a 
hazardous waste site on the I-494/Hardman Avenue interchange project by 
conducting a thorough title search prior to acquisition. The title search 
revealed the presence of a demolition landfill, and testing ultimately 
indicated the presence of heavy metals in the soils. 

.!!!!!. 

During right-of-way acquisition for the construction of an interchange for 
State Highway 548 in Houston, the Texas State Department of Transportation 
encountered a heavily contaminated hazardous waste site owned by Kopper 
Company, Inc. High concentrations of pentachlorophenols and other wood 
processing chemicals were found in the soils, water, and structures of a large 
creosote plant. Texas DOT negotiated an easement to cross the property rather 
than proceed with a taking. Creosote contamination of the soils at the EPA 
Superfund site was found in pockets as deep as 70 feet. Environmental 
assessment costs ~lone exceeded $500,000, and the removal of contaminated 
equipment cost approximately $800,000. Other clean-up c()sts are still being 
determined. 

Colorado 

The Colorado Department of Highways encountered a closed municipal landfill in 
the construction of I-76 in Denver. Ultimately, it was necessary to remove 
substantial landfill materials, conduct water quality monitoring, and employ 
embankment stabilization through dynamic compaction and preloading at 
considerable cost to the Department. 

Michigan 

Under an agreement established with Michigan DOT in the 1960's, General Motors 
disposed of foundry casting sand on the state's right-of-way on I-75 in 
Saginaw County. The sand was used for fill in the construction of the 
embankments of the Zilwaukee Bridge. Subsequently, high levels of arsenic 
were found in the sand by the Michigan Department of Natural Resources which 
prescribed the installation of a clay cap to contain the arsenic within the 
bridge embankment. 

Also in Michigan, construction of a portion of the I-696 freeway in Royal Oak, 
Oakland County, required the taking and removal of the Howard Plating 
Company. The facility had been involved in stripping, anodizing, and plating 
metals in processes using zinc, chrome, cadmium, copper, cyanides, and various 
alkalis and acids. The 30,000-square-foot facility was located on a 1.5-acre 
parcel purchased by the Michigan Department of Transportation (MOOT) for 
$600,000. Hazardous waste contamination found on the site, however, 
ultimately cost the MOOT almost $2 million to clean up. 

Table 2. Continued 

Nebraska 

Interstate Transfer, a large trucking firm, was investigated during the 
right-of-way acquisition process for the North Expressway in Omaha. The site 
contained almost 1/2 million gallons of fuel storage. Six aboveground and one 
underground tanks were observed. since the business on the site was active, 
the Department of Roads opted for side borings (borings off of the property) 
in conducting a soil investigation. Test results showed minor contamination 
which was not considered significant and construction proceeded. However, an 
additional underground tank was unearthed during site work and the t2 diesel 
fuel found in the soil required extensive cleanup. 

Delaware 

The right-of-way needed for widening Terminal Avenue, a major access road to 
the Port of Wilmington, was found by a site assessment to be adjacent to a 
known hazardous waste site owned by the Halby Chemical Company. Testing--at a 
cost of approximately $100,000--revealed high levels of zinc, lead, and 
arsenic on property immediately adjacent to the existing road. Up to $500,000 
will be needed to remediate the site, even though project costs are estimated 
at only $750, 000. Because of its cleanup cost, the Delaware Department of 
Transportation has decided to delay the project until local funds are provided 
for the cleanup. 

JleV Ba!PSbire 

Large quantities of coal tar were discovered by the New Hampshire Department 
of Transportation at the site of a planned bridge replacement over the 
Connecticut River between Hinsdale, New Hampshire, and Brattleboro, Vermont. 
A site safety plan was developed at a cost of $200,000, but remediation has 
yet to begin. 

Florida 

In the project development and engineering phase of the construction of I-595 
in Bcowa.cd County, Florida, "table top• assessments lead to the flagg ing of 
260 paccels as potential hazardous waste sites. The $1.3-billion project 
involved the assessment of 13 miles of eight-of-way. On-site assessments 
subsequently confirmed 21 waste sites and 40 underground storage tank sites. 
One additional underground tank site was discovered during construction. 

Also in Florida, contamination from a leaking underground petroleum tank was 
discovered on a Right-of-Way safety project in DeSoto County. Although the 
tank had been repaired, the leaked product had migrated and polluted nearby 
drinking water wells. It was estimated that cleanup would cost more than 
$500,000 and take more that two years to complete. On the recommendation of 
the District Right-of-Way specialist, acquisition of the property was 
postponed and the project put on hold. 

Oregon 

Property owned by the Oregon Department of Transportation, Highway Di vision, 
off North Union Avenue in Portland was found to be c.ontaminated by wastes that 
migrated from an adjoining property that contained the chrome plating 
operations of Allied Plating Company. The Division has spent approximately 
$300,000 in conducting an environmental assessment. Site closure is expected 
to cost 2-4 million dollars. 

..... 
'° 
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projects in urban areas typically involve existing roadway re
construction or widening; facility design improvements (e.g., 
interchange redesign); connector roadway or bypass construc
tion; or bridge replacement or renovation. These kinds of proj
ects appear to be more susceptible to disruption from the 
discovery of hazardous wastes than projects in less densely pop
ulated settings. This is not unexpected in that: (a) there is usually 
not a great deal of flexibility in the amount or location of land 
available to build highways in urban areas; (b) hazardous waste 
sites are more prevalent in areas that are highly developed; and 
( c) urban areas are more likely to contain abandoned structures 
and buildings-common sources of contamination. 

3. It is not uncommon to find hazardous wastes on highway 
right-of-way purchased years ago in anticipation of project con
struction, and before hazardous wastes became a major public 
health concern. This is also, as expected, because many highway 
agencies acquired substantial rights-of-way years ago in antic
ipation of particular roadway projects. Since the time of ac
quisition, the land may have laid vacant or been leased to others 
by the agency for other activities-activities considered legal at 
the time of purchase, but which now subject the agency to 
substantial liability. 

4. Highway agencies have encountered a wide variety of haz
ardous waste sites, types of hazardous substances, and types of 
contamination. Depending on the project and location, highway 
agencies have encountered surface-contaminated soils; landfills 
and dump sites; underground storage tanks; contaminated build
ings and structures; and contaminated waters under bridges. 
Moreover, the hazardous wastes uncovered have spanned the 
spectrum of common hazardous wastes. Improperly disposed of 
industrial solvents, polychlorinated biphenyls (PCBs), heavy 
metals, asbestos, and various fuels leaking from underground 
storage tanks have been among the most prevalent wastes found. 
The mismanagement of these wastes has resulted in the con
tamination of surface and subsurface soils; ground-water re
sources; surface waterways and bottom sediments. 

5. The costs of site investigations and cleanup have had a 
significant effect on the budgets and schedules of numerous high
way projects. As illustrated in Table 1 and by the examples cited 
in Table 2, the costs of site assessment, demolition, and haz
ardous waste removal can often exceed the cost of acquiring a 
parcel, of relocating, and even of constructing the transportation 
facility through the tract. In many states, the costs of disposal 
are particularly high because of the absence of approved haz
ardous waste disposal facilities. For example, in Virginia wastes 
must be transported to facilities as far away as Alabama, Penn
sylvania, South Carolina, and Texas. The cost of project delay 
incurred by an agency adds to this cost, which may run into 
millions of dollars. A project in Kansas, for example, was de
layed 6 months when approximately 30,000 cubic yards of ma
terial from the Spring River bed required special handling 
because of its above-normal lead content. Although the cost of 
handling the material was minimal, the delay inflated the proj
ect's cost by an estimated 2 percent, or approximately $87,500 
on the $3.5 million project. 

6. Hazardous waste sites can be discovered at virtually every 
stage of the highway development process. The term "highway 
development process" encompasses all the activities associated 
with the planning, design, construction, operation, and main
tenance of highway systems. While the exact nature of these 
activities will vary from state to state, the highway development 

process generally consists of the following activities: systems 
planning (including subarea planning), corridor /location plan
ning, environmental studies, highway design; right-of-way ap
praisal and acquisition, construction, and highway operation 
and maintenance. The extent of systems and corridor planning 
varies significantly among the states; however, environmental 
studies, design, right-of-way appraisal and acquisition, construc
tion, operation, and maintenance activities are common to vir
tually all highway agencies. Figure 1 graphically illustrates the 
highway development process and summarizes the activities un
dertaken at each stage. 

Highway agencies have discovered hazardous wastes on their 
rights-of-way during virtually every stage of highway develop
ment from preliminary planning through actual construction, 
as well as during ongoing property management (maintenance). 
Hazardous wastes have been found prior to property acquisition, 
or on property and right-of-way already under agency ownership 
and management. A number of scenarios were found to exist: 

• Land in a corridor being considered for a particular high
way link was found to be on the EPA's National Priority List 
(NPL ), identifying it as one of the most seriously contaminated 
tracts of land in the country. 

• A parcel of land under consideration for acquisition was 
found to be on the state environmental agency's list of known, 
uncontrolled hazardous waste sites. 

• Land being considered for purchase was found, after a 
preliminary site investigation, to contain an abandoned under
ground storage tank. 

• A parcel of land within a proposed right-of-way was found 
to be contaminated by hazardous waste migrating from adjacent 
property. 

• A waste site or underground storage tank was discovered 
during bridge excavation and construction. 

• Hazardous wastes were found in the vicinity of a roadside 
rest area, illegally dumped by an unknown third party. 

• Property being leased by the highway agency to a retail 
gasoline outlet was found to contain a leaking underground 
storage tank. 

In conclusion, the experiences of state highway agencies with 
hazardous waste sites are not that different from those of others 
involved in real estate transactions. The same kinds of hazardous 
waste sites, contaminants, and types of contamination are being 
encountered. There are two distinguishing characteristics about 
the highway agency experience, however. First, the size of the 
right-of-way needed for most highway improvements increases 
substantially the likelihood that any individual highway project 
will be adversely impacted by an unexpected discovery of haz
ardous wastes. Highway location and design constraints often 
make it difficult for highway officials to avoid hazardous waste 
sites. Second, as a public agency, a highway agency is often held 
to higher standards of investigation and cleanup when hazardous 
wastes are found. Public expectations of highway agency re
sources are often quite high, even though their liability under 
the law is basically the same as that for anyone else involved 
in real estate transactions. Highway officials are challenged to 
respond to these conditions by increasing their awareness of 
hazardous waste laws and regulations, and taking steps to min
imize their liability. 



Figure 1. Highway development process. 

SYSTEMS PLANNING 

MODIFICATION TO 
HIGHWAY NETWORK 

CORRIDOR/LOCATION PLANNING 

ENVIRONMENTAL REVIEW 

AND ACQUISITION 

OPERATION AND 
MAINTENANCE 
( MANAGEMENT) 

During systems planning, extensi ve su_rveys ot land use , tcavel , traffic, 
transpo rtation facilities , and reg ional development plans are undertaken and 
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evalua ted . eased upon th is information, forecasts of populat ion, economic growth, and 
travel demand are then made, Present and future deficiencies in the transportation 
network are also identified. Finally, a long-range, multi-modal transportation plan 
for the region (or state) is developed. This plan identifies facility operating and 
policy changes proposed over time for all modes of a transportation system for a given 
geographic area. systems planning does not typically specify the locations of 
proposed highway routes, or prescribe specific highway project improvements, programs, 
or priorities. Rather, it designates a system of corridors within which it is hoped 
that feasible locations can be found and construction accommodated. 

During corridor/location planning, alternative locations for a proposed highway 
facility (or transit link) within a corridor are identified, and preliminary technical 
work is initiated. This level of planning, prior to committing a large amount of 
resources to one or more options, provides for a more thorough assessment of 
issues, alternatives, and impacts than is possible during systems planning, Based on 
this preliminary work, the most feasible alternatives are selected for further 
development, Each alternative is then evaluated in terms of its social, economic, and 
environmental impacts, and appropriate documents are prepared and circulated for 
public comment. The final or preferred location decision--made at the end of this 
stage--usually establishes many of the more important design features of the project, 
The project may be cancelled or recycled at this point. 

During highway design , one or more preliminary design alternatives are developed, The 
number of alternatives developed depends on how thoroughly they were evaluated in the 
corridor/location stage. Care is given throughout the design stage to accommodate all 
of the mitigation measures identified as necessary by the environmental assessment 
process. At this point, the project may again be cancelled or recycled. 

During right-of-way appraisal and acquisition , the proposed right-of-way is surveyed, 
properties are appraised and acquired, families and businesses are relocated, and all 
necessary permits are obtained. 

During the construction stage, construction contracts are prepared and let, and the 
highway project is constructed. 

Highway operation and right-of-way maintenance refers to the activities of routine and 
preventive roadway and right-of-way maintenance, including winter maintenance (e.g., 
ice control) and roadside development (e.g., mowing, spraying, etc.); and to the 
activities associated with the leasing and selling of excess agency property. 

2. HIGHWAY AGENCY LIABILITY UNDER 
HAZARDOUS WASTE LAW 

to clean up contaminated property, it may become subject to a 
number of requirements and attendant liabilities under RCRA. 
The following discussion briefly describes the relevant require
ments of these and other federal statutes, and the liabilities they 
impose upon highway agencies as owners or managers of con
taminated real estate. 

Federal, state, and local statutes on hazardous waste can affect 
dramatically how a highway agency conducts its activities. The 
legal liability for releases of hazardous materials to the envi
ronment makes compliance with these laws very important. 
Failure to do so can be fatal to a . highway program, to the 
individual project, to agency credibility, and to individual ca
reers. This section summarizes the requirements of selected fed
eral and state laws that establish the liabilities associated with 
real estate transactions and the cleanup of hazardous waste sites. 

Federal Hazardous Waste Laws 

The liability faced by highway officials involved in real estate 
transactions is determined, in large part, by the Comprehensive 
Environmental Response, Compensation and Liability Act 
(CERCLA) and the Resource Conservation and Recovery Act 
(RCRA). Several sections of CERCLA become relevant if the 
highway agency was, is, or should become the owner of a haz
ardous waste site, regardless of whether or not the agency was 
responsible for the wastes. Should the highway agency choose 

Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) 

The Comprehensive Environmental Response, Compensation 
and Liability Act ( 42 U.S.C. § 9601, et seq.) is a remedial statute 
designed to deal with the problems of past mismanagement of 
hazardous waste. Under CERCLA, the government created a 
process for identifying liable parties and ordering them to take 
responsibility for cleanup operations. The government is also 
given the authority to sue responsible parties for reimbursement 
of cleanup costs and for damages to natural resources caused 
by the release of hazardous substances into the environment. 
The government may also seek an injunction requiring respon
sible parties to clean up the site themselves. CERCLA also 
imposes strict notification requirements that mandate respon-



22 

sible parties to notify EPA whenever a hazardous waste has 
been released into the environment. 

Cleanup funds are provided under CERCLA from a trust 
fund, called Superfund, which receives its revenue from a tax 
on petroleum and chemicals. The revenue available in the Su
perfund allows the government to initiate cleanups now, while 
it seeks reimbursement later. It also provides funds for cleaning 
up sites where no responsible party with sufficient funds can be 
found. Unfortunately, there are no sufficient funds in the federal 
Superfund to clean up all hazardous waste sites. Consequently, 
sites are prioritized by EPA using a hazards ranking system 
(HRS) and placed on a National Priorities List (NPL). NPL 
sites are then targeted for enforcement and remedial action using 
Superfund monies. The liability for cleanup costs and damages 
incurred by a responsible party exists regardless of whether the 
hazardous waste site is listed on the NPL. 

Superfund Amendments and Reauthorization Act 
(SARA) 

In response to public concern over the number and speed of 
site cleanups taking place, CERCLA was amended by the Su
perfund Amendments and Reauthorization Act (SARA) in Oc
tober 1986. These amendments increase significantly the 
resources available in the Superfund for hazardous waste site 
cleanup; create a separate cleanup fund for leaking underground 
storage tanks containing petroleum; institute new procedures 
for participation in cleanup activities by interested parties; and 
add new provisions relating to settlement procedures and judicial 
review. Of special significance to highway agencies and others 
involved in real estate transactions, SARA provides protection 
for "innocent landowners" who acquire property without know
ing of any contamination at the site, and without reason to know 
of any contamination. The amendments also authorize the gov
ernment to indemnify a response action contractor if insurance 
is not available at a fair and reasonable price, and requires the 
Occupational Safety and Health Administration (OSHA) to 
promulgate regulations to protect workers involved in hazardous 
waste activities. 

For further information on the requirements of CERCLA/ 
SARA, refer to the Superfund Handbook, A Guide to Managing 
Response to Toxic Releases Under the Superfund Amendments 
and Reauthorization Act, 2nd edition, by ERT, Inc. and Sidley 
& Austin, April 1987. 

CERCLA/SARA Liability 

CERCLA § 9607 provides that the owner or operator of a 
facility from which there is a release or a threatened release of 
a hazardous substance, which causes the incurrence of response 
costs, shall be liable for: 

• All costs of removal or remedial action incurred by the 
United States government, a state, or an Indian tribe not in
consistent with the National Contingency Plan (NCP). 

• Any other necessary costs of response incurred by any other 
person consistent with the NCP. 

• Damages for injury to, destruction of, or loss of natural 

resources, including the reasonable costs of assessing such injury, 
destruction, or loss resulting from such a release. 

• The costs of any health assessment or health effects study 
carried out under § 104( 1 ). 

Under CERCLA definition, the term owner or operator in
cludes the United State government, a state, a municipality, a 
commission, a political subdivision of a state, or an interstate 
body; afacility means any building, structure, installation, equip
ment, storage container, motor vehicle, rolling stock, aircraft, 
site or area where a hazardous substance has been deposited, 
stored, disposed of, or placed; a release covers any spilling, 
leaking, pumping, poring, emitting, emptying, discharging, in
jecting, escaping, leaching, dumping, or disposing into the en
vironment; environment includes any surface water, ground 
water, drinking water supply, land surface or subsurface strata, 
or ambient air; and hazardous substance includes any substance 
having certain characteristics or designated by EPA on certain 
lists. In the event of a release, EPA is given authority to begin 
containing the release by removing the contaminated material 
in a temporary cleanup effort and to take remedial action to 
eliminate further contamination. 

Who is liable? Those identified by EPA as liable under CER
CLA for cleanup costs are referred to as "potentially responsible 
parties (PRPs ). " A PRP may be: the present owner or operator 
of a site where hazardous substances have been released; the 
owner or operator of a site at the time hazardous substances 
were released; the person who arranges for the disposal or treat
ment of hazardous substances at a facility; and the person who 
accepts hazardous substances for transport to a treatment, stor
age, or disposal facility that it selects. 

The lessor of property found to be contaminated may also be 
found a potentially responsible party. In United States v. Argent 
Corp., 21 Env. Rep. Cas. 1354 (D.N.M. May 4, 1984), the 
defendant leased a warehouse on his property to the Argent 
Corporaton which used hazardous chemicals. Even though the 
defondanl had no conneclion wiU1 lhe Argent Corporation's 
business, the federal district court held that as a result of the 
lease of the property a contractual link was established which 
precluded the defendant from showing, as required under CER
CLA § 107 (b ), that the release was caused solely by a third 
party. A federal district court in United States v. South Carolina 
Recycling & Disposal, Inc., 20 Env. Rep. Cas. 1753 (D.S.C. 
February 23, 1984 ), also held that the lessor was liable for the 
costs of removing hazardous wastes even though it did not cause 
the condition. Because a lessor is in a contractual relationship 
with his lessee as a third party, the courts have generally held 
that liability cannot be avoided under CERCLA. 

Liability for PRPs under CERCLA is strict, joint, several, 
and retroactive. Liability is strict in the sense that it does not 
matter whether the agency acted knowingly or reasonably. Li
ability is created simply by the connection of an owner, operator, 
generator, or transporter with a hazardous waste site (United 
States v. Argent Corp., 21 Env. Rep. Cas. 1354 (D.N.M. May 
4, 1984 ); United States v. Conservation Chemical Co., 589 F. 
Supp. 59, 63 (W.D. Mo. 1985)). 

In cases where two or more persons contributed to conditions 
at a site, liability is joint and several as well as strict. This means 
that any site owner or operator, generator, or transporter, can 
be sought for reimbursement, including the highway agency. 
Most importantly, each responsible party can be held liable for 



the entire amount of response costs, regardless of who was 
responsible for how much waste (United States v. Wade, 577 F. 
Supp. 1326 (E.D. Pa. 1983); United States v. A & F Materials, 
Inc., 578 F. Supp. 1249 (S.D. Ill. 1984 ); United States v. North
eastern Pharmaceutical and Chemical Co., 579 F. Supp. 823 
(W.D. Mo. 1984)). 

Liability is also retroactive in that it attaches to a highway 
agency not only as a present owner or operator of a site, but 
also as a prior owner or operator (United States v. Ottati & Goss, 
Inc., 630 F. Supp. 1361 (D.N.H. 1985)). This factor, coupled 
with strict liability, changes dras.tically the old practice of selling 
property "as is." Contracts and deeds do not protect anyone 
in the chain of title from Superfund liability. Although an owner 
or operator contractually arranges for indemnification from an
other party (such as a seller, buyer, or lessee), the owner or 
operator will still be primarily liable for cleanup costs even while 
trying to get reimbursed. Although Superfund allows responsible 
parties held liable for cleanup costs to seek reimbursement from 
other responsible parties, this right does not negate the basic 
liability if things go wrong. 

Limits to Liability. As an owner or operator of a hazardous 
waste site, or as a generator or transporter of waste taken to a 
site, a government agency may be liable for punitive damages 
up to treble the costs incurred by EPA if it fails to properly 
provide reasonable response action in accordance with a formal 
EPA administrative order. Such treble damages will be imposed 
on top of the actual cleanup costs. 

Because of the complex nature of remedial actions, which 
often require long-term monitoring programs, hazardous waste 
cleanups are usually very expensive. Cleanup costs can easily 
exceed the value of the property. As a responsible party, a 
highway agency's liability under CERCLA/SARA for a single 
incident is limited to all costs of response, plus an additional 
$50 million (depending on the type of site) for any damages 
imposed under the Act. These include the costs of a health 
assessment study at the site; removal or remedial action (as 
long as it is consistent with the NCP); damages for injury to, 
destruction of, or loss of natural resources, including the rea
sonable costs of assessing such damages; government costs, in
cluding attorney fees, oversight expenses, and cleanup costs; 
indemnifying response action contractors (if used); closure and 
post-closure maintenance and monitoring at the site; and interest 
on recoverable expenses. 

There are no limits to liability, however, when there is willful 
misconduct or negligence; where the applicable primary cause 
of the incident was a violation of safety, construction, operating 
standards or regulations; or where the agency failed to provide 
assistance requested by a public official under the NCP ( 42 
U.S.C. § 9607 (c)(l)(D)(2)). 

It should be noted, however, that CERCLA only provides 
for the recovery of response costs. It does not allow a party to 
seek recovery for personal injuries and property damages. How
ever, such damages can be sought under several common law 
theories of liability, as well as under several state statutes and 
regulations. 

Defenses Against Liability. Under federal law, sovereign im
munity offers state governmental bodies little protection against 
liability. Pursuant to SARA § lOl(b ), if a governmental body 
acquires ownership or control of property involuntarily through 
bankruptcy, tax delinquency, abandonment, or other circum
stances by which it involuntarily acquires title as a sovereign, 
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it is excluded from liability (42 U.S.C. § 9601(b)). This liability 
exclusion does not apply, however, to any state government 
which has caused or contributed to the release or threatened 
release of hazardous substances from a facility. In such cases, 
the party is subject to the liability provisions of CERCLA § 107, 
both procedurally and substantively, as if it were a nongovern
mental entity. 

There are some limited defenses against Superfund liability, 
however. They are: 

1. Third party defense. Even though an agency may be a PRP 
under Superfund, liability will not exist if it can be established 
that a release or threat of release, and the resulting damages, 
are solely the result of an act of God, an act of war, or the 
actions of a third party. To invoke this "third party" defense, 
a highway agency would have to show that (a) the release was 
caused exclusively by an act or omission of another party; (b) 
the agency exercised due care with respect to the hazardous 
substance concerned; and ( c) the agency took precautions 
against foreseeable acts or omissions of any such third party 
and the foreseeable consequences. The burden thus would be 
on the agency to show that this other party is responsible for 
the release and that the agency was diligent in trying to prevent 
the release and the resultant contamination. An employee, agent, 
or contractor (except common carrier by rail) does not qualify 
as a "third party. " 

2. Innocent landowner defense. Under Superfund, a party can 
also be released from liability where an "innocent landowner" 
defense is established. By virtue of§ 101(35)(A), an owner of 
contaminated property may be shielded if the owner acquired 
the site after the waste was disposed there, and can establish 
one of the following: (a) at the time of acquisition, it did not 
know and had no reason to know that any hazardous substances 
were disposed of on the property; (b) it acquired the property 
by escheat or other involuntary means, or through eminent 
domain authority; and ( c) it acquired the property by inherit
ance or bequest. 

To use this defense, the owner also must show the exercise 
of due care with respect to the hazardous substance concerned 
and precautions against foreseeable acts or omissions of any 
third party and the consequence. 

If a highway agency wishes to invoke this defense because it 
did not know and had no reason to know of the presence of 
hazardous substances on the property, CERCLA/SARA re
quires that the agency "must have taken, at the time of acqui
sition, all appropriate inquiry into the previous ownership and 
uses of the property consistent with good commercial or cus
tomary practice in an effort to minimize liability ( 42 U.S.C. 
S101(35)(B))." CERCLA further specifies that in applying this 
definition, the courts must consider: (a) any specialized knowl
edge or experience on the part of the highway agency; (b) the 
price of the property as compared to its market value if uncon
taminated (the assumption is that a disparate price should put 
the agency on notice of a potential contamination problem); ( c) 
commonly known or reasonably ascertainable information about 
the property; ( d) the obviousness of the presence or likely pres
ence of contamination at the property; and ( e) the ability to 
detect the contamination by inspection. 

This defense will be important to highway agencies that use 
eminent domain. Note that the exercise of eminent domain 
authority, whether by purchase or actual condemnation, can 
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cut off liability. This defense will help in cases involving property 
acquired by inheritance or bequest. An agency must be able to 
document that the contamination on the property took place 
before acquisition, and that "due care" was taken by the agency 
on discovery of the hazardous waste, as this defense requires. 
When a state highway agency can satisfy the conditions of the 
innocent landowner defense, the liability for cleanup and dam
ages would revert to other potentially responsible parties. 

While the demanding conditions required by the innocent 
landowner defense are most easily satisfied in association with 
pending real estate transactions, it may also be possible to invoke 
the defense on highway agency land that was purchased some 
time ago and has since laid vacant and unused. Language in 
the House-Senate Conference Report surrounding SARA hints 
at the intent of the conferees to protect unwitting purchasers 
who bought property prior to 1980: 

The duty to inquire under this provision shall he juclgecl as of 
the time of acquisition. Defendants shall be held to a higher 
standard as public awareness of the hazards associated with 
hazardous substance releases has grown, as reflected by this Act, 
the 1980 Act, and other Federal and State statutes (H.R. Rep. 
No. 99-962, 99th Congress 2d Sess. (Oct. 3, 1986), p. 187). 

The innocent landowner defense as it relates to property ac
quired many years ago has yet to be tested in the courts. 

3. Other defenses. By virtue of§ 107, no state or local gov
ernment is liable under Superfund for costs or damages "as a 
result of actions taken in response to any emergency created by 
the release or threatened release of a hazardous substance gen
erated by or from a facility owned by another person," except 
if there is negligence or intentional misconduct. Section 107 also 
states that no person is liable "as a result of actions taken or 
omitted in the course of rendering care, assistance, or advice in 
accordance with the National Contingency Plan (NCP) or at 
the direction of an on-scene coordinator appointed under such 
plan" when a release or threat of a release endangers public 
health or welfare. This does not preclude liability, however, for 
negligence. 

Occupational Safety and Health Administration 
Worker Protection Regulations 

Accompanying Superfund reauthorization in 1986 were 
amendments that addressed the need to protect anyone who 
may be exposed to hazardous substances. Under the authority 
established in SARA § 126( 3) tit. Ill, the Occupational Safety 
and Health Administration (OSHA) has issued regulations spe
cifically designed to protect workers engaged in hazardous waste 
operations. The OSHA regulations are contained in 29 CFR 
1910.120, Hazardous Waste Operations and Response, and are 
in addition to the coverage under OSHA's Standards for In
dustry and Construction. They require employers who perform 
activities at hazardous waste sites or facilities to: 

• Identify the hazards present at each site and develop site
specific plans for worker protection. This will typically require 
that the employer, prior to entry, gather off-site information, 
conduct perimeter reconnaissance and site characterization; con
duct on-site surveys while restricting access; and once the site 
has been determined safe for other activities, continue moni
toring to provide updated information. 

• Train employees who might be exposed to hazardous sub
stances (OSHA 29 CFR 1910). Depending on the type of site, 

the necessary training may involve up to 40 hours of training 
plus medical monitoring and 8 hours of retraining each year. 

• Establish guidelines for the control of the site and the use 
of equipment engaged in hazardous waste operations. Employers 
must establish procedures and practices that secure the area and 
prevent the contamination of personnel as well as the public. 
Employees must also be trained to understand and practice safe 
and acceptable drum and container handling procedures. 

• Establish requirements for personal protective equipment. 
Employers must establish means for isolating employees from 
hazards and specify the use and effectiveness of the personnel 
protective equipment and other controls. 

• Develop informational programs to inform employees of 
the risks involved in conducting a cleanup action. 

OSHA regulations also require the establishment of thresholds 
for periodic medical surveillance of employees, requirements for 
air monitoring, procedures for handling hazardous substances, 
and procedures for decontamination. 

Under the Occupational Safety and Health Act Section 18, 
a number of states have adopted their own state occupational 
safety and health programs. In these states, state employees 
engaged in hazardous waste activities must be provided protec
tion as specified in the regulations. Highway agency staff who 
undertake explicit hazardous waste site assessment activities 
need to comply with the OSHA regulations. When on-site ap
praisal, survey, and evaluation activities exclude any assessment 
of potential hazardous waste contamination, and there is not 
normally any exposure to hazardous substances, the OSHA 
requirements do not apply. 

Highway employees in states that are not covered by OSHA 
or a state occupational safety and health program do not tech
nically have to comply with OSHA safety regulations. If ade
quate and effective hazardous waste training is not provided, 
however, the agency may expose itself to unnecessary liability 
and employee lawsuits. Professional liability, accident liability, 
worker's compensation, and other issues associated with losses 
or injuries incurred by public employees in hazardous waste 
activities have not yet been clearly defined. Many labor agree
ments prohibit employee exposure to certain hazardous activities 
and may contain other restrictions with respect to hazardous 
substances. It is strongly recommended that a hazardous waste 
training program be completed by any highway agency employee 
involved in any way in the on-site assessment of hazardous waste 
conditions. 

Resource Conservation and Recovery Act (RCRA) 

The Resource Conservation and Recovery Act ( 42 U.S.C. 
§ 6901 et seq.) is a federal statute enacted in 1976 to ensure 
that wastes are managed in an environmentally sound manner, 
and to protect human health and the environment from the 
potential hazards of waste disposal. Whereas CERCLA focuses 
on the cleanup of uncontrolled or abandoned sites, RCRA seeks 
to better manage active hazardous waste treatment, storage, and 
disposal facilities so that no new Superfund sites will be created 
in the future. RCRA regulations promulgated by EPA set up 
licensing or notification requirements for TSD facilities (those 
facilities that treat, store, or dispose of waste), or those who 
generate or transport waste. A hazardous waste generator re-



mains liable under Superfund for its waste if any release occurs 
during its transportation, storage off-site, treatment, or disposal. 

RCRA provides the primary federal definition of "hazardous 
waste." In defining hazardous waste, RCRA prescribes a step
by-step identification procedure. Initially, one has to determine 
whether the material is a "solid waste" pursuant to 40 CFR 
261.2. The next step is to determine if the solid waste is haz
ardous pursuant to 40 CFR 261.3. Certain materials listed by 
EPA in 40 CFR 261.31-33 are automatically deemed hazardous. 
Other materials must be tested in accordance with Subpart C 
of Part 261 to determine if they exhibit any one of four char
acteristics of hazardous wastes (ignitable, corrosive, reactive, or 
toxic), and are thus deemed hazardous. Exclusions are provided 
for wastewaters discharged pursuant to an NPDES permit, and 
for certain types of reuse, recycling, and reclamation. Refer to 
Appendix A for a more complete description of the RCRA 
definition of hazardous wastes. 

RCRA also authorizes EPA to conduct removal actions, seek 
injunctive relief, and maintain cost-recovery actions where im
minent and substantial danger to the public health or welfare, 
or environment, is determined to exist. 

Hazardous and Solid Waste Amendments (HSWA) 

Congress most recently revised RCRA in 1984. The 1984 
amendments-referred to as the Hazardous and Solid Waste 
Amendments (HSWA)-expand the initial scope ofRCRA. Of 
special significance, the HSW A amendments prohibit the land 
disposal of several types of hazardous waste, particularly un
treated hazardous wastes, unless EPA determines that such 
disposal is protective of human health and the environment. 
For wastes that are restricted from land disposal, the amend
ments require EPA to set treatment standards that substantially 
diminish a waste's toxicity or reduce the likelihood that a waste's 
constituents will migrate. Beyond specified dates, restricted 
wastes that do not meet the treatment standards (or wastes that 
EPA fails to set treatment standards for) are prohibited from 
land disposal. These "land ban" provisions of HSWA are en
couraging the development of more economical and effective 
means of treating hazardous wastes. 

HSW A also makes the permitting of a hazardous waste facility 
far more difficult than it was under RCRA. Applicants must 
now submit exposure information on the potential for public 
exposure to hazardous substances from landfill and surface im
poundments, which is then used in developing permit conditions. 
The permit requirements under RCRA/HWSA are complex, 
time-consuming, and costly. 

Leaking Underground Storage Tank Program 
(LUST) 

RCRA and HSW A also established a program for regulating 
leaking underground storage tanks (LUST). Under LUST, the 
design, installation, maintenance, monitoring, and failures of 
underground storage tanks are regulated for the first time. Own
ers of underground storage tanks and pipes must do the follow
ing: ( 1) register present tanks (and past removals) with 
designated state agencies, indicating the age, size, type, anq 
location of the tanks as well as their uses; (2) meet new tank 
performance standards for new installations; ( 3) make tanks 
leak-proof for their entire lives; ( 4) install leak-detection sys
'tems; (5) keep required records; and (6) install no bare steel 
tanks except in soils that will not cause rust. Regulated sub-
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stances under the LUST program include both hazardous sub
stances and petroleum products in tanks, but not hazardous 
waste. 

Further information about RCRA and HSW A is contained 
in Solving the Hazardous Waste Program: EPA 's RCRA Pro
gram, EPA/530-SW-86-037, by the U.S. Environmental Pro
tection Agency, Office of Solid Waste, November 1986; also in 
the RCRA Handbook, by ERT, Inc. and Sidley & Austin. 

RCRA/HSWA Liability 

Under RCRA § 260.10, a generator is any person, by site, 
whose act or process creates hazardous waste, or any person 
who first makes the waste subject to RCRA regulation. Under 
this definition and current EPA policy, a highway agency can 
become a generator as soon as it handles hazardous waste over 
specified limits ( 100 kilograms (kg) per month for hazardous 
wastes, 1 kg per month for acutely hazardous wastes), and be 
subject to full RCRA regulation from that point forward. The 
agency must then do the following: ( 1) Give official notice to 
EPA of its hazardous waste activity. (2) Obtain a generator 
identification number from EPA. ( 3) Initiate manifest docu
ments when waste is transported and see that the waste is 
properly packaged and labeled in accordance with DOT spec
ifications. ( 4) Use only transporters with EPA identification 
numbers. ( 5) Ship only to TSD hazardous waste facilities au
thorized under the federal program to receive waste (i.e., having 
EPA identification numbers and with "interim status" or TSD 
permits). (6) Keep records of all waste shipments and test 
reports, and file annual reports with EPA. (7) Report any 
problems with shipments to EPA. 

As an underground tank owner or operator under RCRA, a 
government agency has the financial responsibility to take cor
rective action when there is a release and to compensate third 
parties for bodily injuries and property damages by sudden or 
nonsudden accidental releases. The liability for leaks from un
derground storage tanks is the same as that for discharges into 
waters pursuant to the Clean Water Act. 

Note: A RCRA/Superfund Hotline has been estab
lished by the U.S. EPA to answer any questions 
concerning llablllty and rights under RCRA and 
CERCLA. The toll free number is: 1-800-424-9346 

Other Federal Statutes 

In addition to CERCLA and RCRA, a number of other 
federal statutes can be used to bring suit against a highway 
agency should certain conditions exist. If hazardous wastes on 
highway property are discharged into a waterway, suit can be 
brought under the Clean Water Act. If wastes enter the ground 
and the public drinking water system, violations of the Safe 
Drinking Water Act may result. Should the wastes for which 
a highway agency is responsible be burned, the Clean Air Act 
may be violated. If the waste involved contains PCBs, compli
ance with TSCA must be ensured. Finally, if the impact of a 
federally funded highway project on a hazardous waste site is 
not adequately discussed in an environmental impact statement 
(EIS), the adequacy of the statement may be challenged under 
the National Environmental Policy Act (NEPA). All of these 
statutes, either alone or in conjunction with other laws, may be 
used to bring suit against a highway agency in violation of its 
requirements. Table 3 summarizes the provisions of other po
tentially relevant federal statutes. 
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Table 3. Other relevant federal statutes. 

Clean Water Act (CWA) 
33 o.s.c. Section 1251 ~ ~ 

The Clean Water Act provides for comprehensive federal regulation of all 
sources of water pollution. It prohibits the discharge of pollutants from 
other than permitted sources, and authorizes cleanup, injunctive, and 
cost-recovery powers where an inuninent hazard is caused by pollut i on. Other 
provisions prohibit the discharge of oil and other hazardous substances; 
impose criminal penalty for failure to notify the appropriate authorities of 
such discharges; and provide for citizen suits. 

'l'he Safe Drinking water Aet ISDWA) 
42 o.s.c. Section 300(f) et ~ 

The safe Drinking water Act provides broad administrative and legal authority 
to protect public drinking water systems. Primary enforcement authority is 
given to the states. It applies when any contaminant, defined broadly as "any 
physical, chemical, biological, or radiological substance or matter• is 
present in, or about to enter, a public drinking water system. 

Clean Air Act (CAA) 
42 o.s.c. section 7901 ~ ~ 

The Clean Air Act provides federal authority to regulate all stationary and 
nonstationary (e.g., motor vehicle) sources of air pollution. Under section 
112 of the Act, EPA is empowered to promulgate uniform national standards for 
hazardous air pollutants. Hazardous air pollutants are defined as those 
likely to cause an increase in mortality, in serious irreversible illness, or 
in incapacitating reversible illness. While nonhazardous air pollutants are 
regulated with some discretion, hazardous air pollutant standards are strictly 
enforced. 

Tozic Substances Control Act (TSCA) 
15 o.s.c. Sections 2601-2629. 

TSCA regulates the manufacture, processing, and distribution in commerce of 
chemical substances and mixtures capable of causing an adverse reaction to 
health or the environment. Certain hazardous substances, such as 
polychlorinated biphenols (PCBs), are regulated under TSCA. 

National Environmental Policy Act (NEPAi 
42 u.s.c. Section 4231 

NEPA requires all federal agencies, and those operating under contract to 
federal agencies, to take steps to ensure that environmental considerations 
are given due weight in project decision-making. For every federal action 
with the potential to significantly affect the environment, a responsible 
official must prepare an environmental impact statement (EIS) that describes: 
1) the environmental impact of the proposed action; 2) the adverse 
environmental effects that cannot be avoided should the project be 
implemented; 3) alternatives to the proposed action; 4) the relationship 
between local short-term uses of the environment and the maintenance and 
enhancement of long-term productivity: and 5) any irreversible and 
irretrievable commitment of resources which would be involved should the 
project be approved. 

State Hazardous Waste Laws 

State "Superfund" Statutes 

The funding available under CERCLA is not nearly enough 
to clean up all uncontrolled or abandoned hazardous waste sites. 
As a result, many states have passed laws similar to the federal 
Superfund legislation and developed lists of sites targeted for 
cleanup that are not on the federal National Priorities List. Like 
their federal counterparts, these laws-referred to as "state 
Superfunds "-were enacted to address the liabilities and costs 
that may be incurred by the state in cleaning up hazardous 
waste sites. They often go beyond federal Superfund in that they 
may regulate more types of waste, impose stricter liability, afford 

fewer defenses, create private rights of action to sue for damage 
to real estate or personal property, allow for "superliens," and 
mandate "how clean is clean. " 

Many of the state Superfund statutes resemble the language 
of CERCLA § 107. Other states, while not adopting the lan· 
guage of CERCLA, have established similar liabilities on pur
chasers of contaminated property. Courts in these states will 
probably interpret those statutes in the same way as CERCLA 
with respect to subsequent landowner liability. Statutes in other 
states, however, differ from the federal Superfund. In California, 
for example, the Hazardous Waste Control Act imposes liability 
not only on the creators of a hazardous waste site, but also 
provides that dwners of polluted land are liable for cost to the 
state of abatement of the hazardous waste on their land. Liability 



is therefore based on land ownership rather than conduct. It 
can be imposed on operators, producers, transporters, and gen
erators of hazardous waste, and applies to "present and prior 
owners of the property where the hazardous waste is located." 
In contrast to federal statute, the costs to the state of cleaning 
up the site can be charged to the person who violated the statute, 
including "innocent" owners. 

Still other states, however, have provisions that would prob
ably exempt from liability those who purchased the property 
after it was contaminated. For example, Connecticut law states 
that costs may be recovered fn:>m parties who "directly or in
directly cause releases of hazardous substances." Kentucky ex
empts owners who are not generators or who are not "dumping 
or knowingly allowing the dumping" of wastes and have made 
a reasonable effort to prevent disposal on the property. Similarly, 
in Maryland, the "person responsible" for the release or threat
ened release is liable. In Minnesbta, the burden-of-proof re
quirements for establishing liability are less than those in federal 
law, thereby making it easier to sue potentially responsible par
ties. 

Several state statutes go beyond the framework established 
by the federal Superfund statute by restricting the transfer of 
property until the seller verifies that it is free of contamination. 
These statutes are referred to as ECRAs, named after the New 
Jersey Environmental Cleanup Responsibility Act (N.J. STAT. 
ANN. 13:1K-13:1K-13 (West Supp. 1985)). The New Jersey 
ECRA requires that every commercial and industrial facility 
that falls within certain Standard Industrial Classification (SIC) 
categories undergo a detailed site assessment before title can be 
transferred. The seller must notify the New Jersey Department 
of Environmental Protection (NJDEP) that it wishes to sell the 
property. It then must provide NJDEP with a description of its 
facilities and operations, an inventory of hazardous wastes and 
substances, maps of locations where there have been spills or 
releases, and a description of any enforcement actions or permits 
issued. If the site is determined to be free of any contamination, 
the seller files a "negative declaration" to that effect. Should 
contamination be suspected, however, the seller must provide a 
sampling and analysis plan and procedures for decontamination. 
If this sampling and analysis indicate the presence of hazardous 
substances on the property, a cleanup plan must be prepared 
and the problem remediated before the transaction can take 
place. 

Other states have similar, although usually less stringent, 
ECRAs. Under Massachusetts General Laws, Ch. 21E, banking 
institutions and title companies require that detailed site as
sessments be completed as a condition of sale. New Hampshire 
(New Hampshire Hazardous Waste Law, Ch. 147-B) and Con
necticut (Public Act 85-568 and Public Act 85-443) have en
acted legislation similar to Massachusetts. Connecticut's 
legislation requires that a declaration attesting to the condition 
of a property be completed by the seller, signed by the buyer, 
and filed with the state environmental agency. By filing such 
forms, the seller of the property declares that his or her property 
is clean and assigns any subsequently discovered hazardous 
waste problems to the buyer. Maryland, Pennsylvania, and New 
York are all considering legislation modeled after the New Jersey 
ECRA, while other states are sure to follow. 

In view of the lack of uniformity among state laws, each 
state's statutes should be reviewed carefully by highway legal 
counsel to determine the effect of the state's Superfund law upon 
the highway agency's rights and liabilities. 
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RCRA Counterparts 

As Congress intended, most states have received authorization 
to implement the federal RCRA program. All authorized state 
RCRA programs must have regulations that are at least "sub
stantially equivalent" as their federal RCRA counterparts. Some 
states have more stringent regulations and requirements than 
EPA. Knowledge of how RCRA is interpreted and administered 
in the state environmental agency is important in making a 
decision whether, when, and how to clean up a hazardous waste 
site. 

EPA is also delegating the LUST program to individual states 
if they do the following: ( 1) offer state laws at least as stringent 
as the federal; (2) show authority to compel corrective action; 
( 3) establish financial responsibility; and ( 4) set new tank per
formance standards. Since the federal program authorizes and 
encourages states to run their own LUST programs, and seek 
this delegation from EPA, it is fair to assume that this will 
happen in almost every state. 

Superlien and Lien Provisions 

In conjunction with state Superfund laws, a number of states 
have also enacted so-called "super lien" statutes that give the 
state a right to the property of a responsible party as payment 
for the costs it incurs when cleaning up a hazardous waste site. 
Most superliens give states priority status over most pre-existing 
liens, including mortgages on the property being cleaned up. 
Fearful of having a "superlien" imposed on a property, banks, 
lending institutions and title companies in many states are re
quiring that pre-purchase site investigations be performed as a 
condition of sale. State superlien statutes have been enacted in 
Arkansas, Connecticut, Massachusetts, Minnesota, New Hamp
shire, New Jersey, and Tennessee. 

Under CERCLA/SARA, § 107(a), the Federal Government 
can also obtain a lien on property for cleanup costs. This lien 
is upon all property owned by the responsible party and is 
effective at the time the costs are incurred at the site, or upon 
notice to the owner, whichever is later. In contrast to state 
superliens, however, the federal lien is not considered a priority 
lien. It is first in priority over subsequent liens only, provided 
that prior liens are established under state law and are filed in 
the appropriate state records office. If there is no state records 
office, notice must be filed with the clerk for the federal district 
court for the district in which the property is located. 

Liability Under Common Law 

A highway agency that finds itself a responsible party for 
hazardous wastes may also be sued under a variety of common 
law doctrines, including negligence, trespass, and nuisance. 

Negligence is defined by law as "conduct which falls below 
the standard established by law for the protection of others 
against unreasonable risk or harm." To establish negligence, it 
must be demonstrated that ( 1) the defendant was under a duty 
to conform to a standard of conduct; ( 2) the defendant breached 
that duty; ( 3) there was reasonably close connection between 
the defendant's conduct and the plaintiffs injury; and ( 4) the 
plaintiff suffered actual loss or injury. 
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If hazardous wastes interfere with another's interest in land, 
a cause of action in trespass may be possible. Grounds for 
trespass may exist if hazardous wastes migrate onto an adjoining 
property and injury results. Trespass may be intentional, neg
ligent, or the result of ultra-hazardous activity. 

A nuisance is a substantial, unreasonable interference with 
another's use and enjoyment of land. A nuisance suit can result 
from an intentional or unintentional discharge of hazardous 
waste, and may be brought under state law or, where the re
sulting contamination has an interstate effect, under federal 
common law. 

Common law offers important remedy for money damages 
for personal injuries and property damages not covered by Su
perfund. Using these doctrines, victims of hazardous substance 
releases into the environment may file suit if they suffer damages. 

In conclusion, the laws, rules, and ordinances that govern 
hazardous waste are new, complex, and in flux. The linchpin 
federal laws, the Resource Conservation aml Rei.:uvery Ad 
(RCRA), and the Comprehensive Environmental Response, 
Compensation and Liability Act ( CERCLA or Superfund ), were 
enacted as recently as 1974 and 1980, respectively. RCRA reg
ulations were substantially modified in 1984, while CERCLA 
was modified and reauthorized in 1986. States and localities are 
still developing hazardous waste laws and regulations, and the 
nature and stringency of these vary from state to state. The 
current situation is fraught with uncertainties about legal inter
pretation. Until case law precedents for a number of issues are 
more clearly established, it is especially important for highway 
legal counsel to stay abreast of regulatory developments and 
legal decisions in this field. 
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MANAGEMENT OF HIGHWAY AGENCY LIABILITIES AND RISKS 

Highway agencies can take a number of steps to avoid or minimize 
liabilities and risks associated with hazardous waste site assessments and 
cleanups. Policies governing how an agency will handle various hazardous 
waste situations should be developed, and organizational structures mod
ified to accommodate them. When actually responding to a waste problem, 
a highway agency may want to consider using contractors familiar with 
technical and legal details. Finally, a community relations program can 
be implemented to facilitate response to public concerns and queries. • 
Section 1 identifies the ways that a highway agency can protect itself 
against undesirable lawsuits and risk. Beneficial changes that can be 
made to agency procedures are identified and explained. • Highway 
agencies often do not have sufficient resources to invest in full-time staff 
and other support services needed for hazardous waste site management 
and regulatory compliance. Section 2 examines how different highway 
agencies are accommodating their concerns about hazardous waste 
through staffing and changes to their organizational structures. • Fiscal 
constraints in the agency and the need/or highly specialized services may 
place hazardous waste contractors in important roles. Section 3 examines 
the administrative options for retaining hazardous waste contractors, the 
criteria that should be employed when evaluating and selecting contrac
tors, and special contract provisions that highway agencies should include 
in hazardous waste contracts. •Adverse public reaction is potentially one 
of the most damaging liabilities incurred by highway agencies involved 
with hazardous waste sites. Section 4 describes how an agency can develop 
a comprehensive community relations plan. • Section 5 contains bibli
ographic references used in developing the material presented in this 
chapter. 

1. MINIMIZING HIGHWAY AGENCY LIABILITY AND 
RISK 

The discovery of a hazardous waste site can disrupt substan
tially the operations of a highway agency. Depending on the 
circumstances of the discovery, legal counsel may be needed to 
determine the nature and extent of the agency's liability. Other 
staff may need to be diverted from their normal activities to 
assist in formulating and managing the agency's response. Con
siderable uncertainty will be introduced into the affected proj
ect's planning, programming, and budgeting processes as the 
impact of the discovery becomes known. No functional unit of 
the agency is insulated from the potential effects an unexpected 
discovery can have. For financial and administrative reasons, 
ways to minimize or avoid hazardous waste liability must be 
seriously explored by a highway agency. 

Fortunately, a highway agency is not powerless in its ability 

to minimize its hazardous waste liability. By making modifi
cations to existing agency policies and procedures, it can address 
many of the problems highlighted in Chapter 2. Procedural 
changes can be made at every stage of the highway development 
process-during the planning and environmental assessment 
stage of a project's development; during highway design; in 
conjunction with property appraisal and acquisition; during con
struction of the highway project; and in conjunction with the 
agency's management of existing property and right-of-way. 
Procedural guidance can also be developed by an agency on 
how to manage hazardous waste site remediation activities so 
as to limit its liability. 

This section explores ways to minimize liability at each stage 
of the highway development process. It examines in detail the 
recommended procedures and available options to agency de
cision-makers if hazardous wastes are found at each stage. Fig
ure 2 summarizes these actions. While no prescriptions can be 
offered, the following advice will be useful in formulating an 
agency response to the threat of hazardous waste sites. 

Minimizing Liability During Highway Planning and 
Environmental Review (Stage One) 

The liability and responsibility for cleanup is automatically 
assumed by a highway agency when a contaminated property 
is acquired, unless the conditions of certain defenses are met. 
It is imperative, therefore, that the presence of hazardous wastes: 
( 1) be identified as early in project planning as possible; ( 2) be 
used in the selection of the preferred alternative; and ( 3) cer
tainly be known before property acquisition. Knowledge of the 
existence of, or potential for, hazardous wastes in a corridor is 
essential in assessing the overall environmental impact and costs 
of a proposed action. Depending on the size and nature of a 
site, such knowledge can have as great an impact on the selection 
of a preferred alternative as any other environmental or design 
feature. 

The importance of early identification and action is reflected 
in FHWA's Technical Advisory T6640.8A, "Guidance for Pre
paring and Processing Environmental and Section 4(f) Docu
ments," October 30, 1987, which states: 

Hazardous waste sites are regulated by the Resource Conser
vation and Recovery Act (RCRA) and the Comprehensive En-
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Figure 2. Ways to minimize highway agency liability during highway development. 

St aqe or Highway oav e: lop•~n t Procf!AA Recommended Procedur es Opt.i ons tf Ha zardous Waste.o Pound 

STAGE ONE: CORRIOOR/LOCAT!ON 

PLANNING 

• Require preliminary hazardous waste 
site evaluation. 

• Revise location decis i on/ terminat e project 1 

• Delay project until site is cleaned up by 
the responsible parties? 

• Proce ed t o design? 

STAGB 'l'llO: HIGHWAY DESIGN • Evaluate feoslbillty of alternative 
concepts . 

• Revise location decision/terminate project? 

• Delay project until site ls cleaned up by 
the responsible parties? 

• Proceed to right-of-way appraisal and 
acquisition? 

• Require detailed hazardous waste 
oito lnvoatl?•tion. 

• Revise location decision/terminate project? 

STAGB THREE: ROW APPRAISAL AND 
ACQU IS IT ION • Include special provisions in 

purchase agreements. 

• Delay project until site is cleaned up by 
responsible par ties? 

• Cleanup by highway agency after acquisition'? 

• Establish hazardous waste procedures 
for construction contractors. 

• Revise location decision / terminate project ? 

STAGE POUR: CONSTRUCTION 
• Establish notification procedures. 

• Delay project until site ls cleaned up by 
responsible parties? 

• Cleanup by highway agency'? 

• Require hazardous waste audits 
of all excess property. 

• Delay maintenance or other activity until 
site is cleaned up by responsible parties? 

STAGE FIVE: PROPERTY MANAGEMENT 
• Negotiate protective leases. • Cleanup by highway agency? 

vironmental Response, Compensation and Liability Act of 1980 
(CERCLA). During early planning, the location of permitted 
and nonregulated hazardous waste sites should be identified. 
Early coordination with the appropriate Regional Office of the 
EPA and appropriate State agency will aid in identifying known 
or potential hazardous waste sites. If known or potential waste 
sites are identified, the locations should be clearly marked on a 
map showing their relationship to the alternatives under consid
eration. If a known or potential hazardous waste site is affected 
by an alternative, information about the site, the potential in· 
volvement, impacts and public health concerns of the affected 
alternative(s), and the proposed mitigation measures to eliminate 
or minimize impacts or public health concerns should be dis
cussed in the draft EIS. If the preferred alternative impacts a 
known or potential hazardous waste site, the final EIS should 
address and resolve the issues raised by the public and govern· 
ment agencies. 

Identifying hazardous wastes early in the process has a num
ber of benefits. It will ensure public safety by minimizing po
tential dangers to highway agency and other personnel from 
hazardous chemicals. These dangers include fire, explosion, as
phyxiation, and exposure to wastes through inhalation or skin 
contact that may result in immediate or long-term health effects. 
It will reduce the likelihood of roadway redesign or project 
termination, and their attenda~t:costs. It will also reduce the 
possibility and cost of litigation against the highway agency. It 
will minimize the need for project redesign and other construc
tion delays. And it will enable the highway agency to avoid the 

adverse publicity that is associated with owners of contaminated 
property. 

Require Preliminary Hazardous Waste Site 
Evaluations (Recommended Procedure) 

To identify the presence or potential for hazardous wastes, a 
preliminary hazardous waste evaluation should be conducted 
for every parcel of land within the likely right-of-way for a 
project. At a minimum, this should involve a review of known 
land ownership and land use operations (past and present) 
within the project's area of influence. It should also include the 
examination of hazardous waste site lists available from EPA 
or the state environmental agency. As resources allow, however, 
a more thorough preliminary hazardous waste site evaluation 
may be in order. 

What Is a Preliminary Hazardous Waste Site Evaluation? A 
preliminary hazardous waste site evaluation refers to the effort 
of assessing the potential for discovering hazardous wastes on 
a particular property. A preliminary site evaluation should de
termine if: ( 1) the property is a known hazardous waste site; 
(2) there are known hazardous waste sites in the property's 
vicinity; (3) the property was ever occupied by a company that 
either used, generated, or stored hazardous wastes; or ( 4) any 
neighboring properties are or were occupied by companies in-



volved with hazardous materials or wastes. It is also intended 
to identify the potential for hazardous waste contamination from 
neighboring properties. Migration from adjacent or nearby prop
erties is often overlooked as a potential source of contamination. 

A preliminary site evaluation can involve any or all of the 
following activities: research of existing records and files, col
lection and review of available land use maps, evaluation of 
available photographic information, conduct of personal inter
views. 

A preliminary site evaluation will document the history of 
the site, focusing particularly on any industrial, commercial, or 
waste disposal activities that have taken place there. This history 
should include identification of past and present owners using 
appropriate property maps, subdivision maps, and deeds. Wastes 
that may be on the site can be anticipated by researching the 
products manufactured or materials dumped in the past, and 
the nature of production or treatment processes. 

The preliminary evaluation will also cover the permit and 
enforcement history of the property in order to check what past 
and present activities were properly licensed by federal, state, 
and local agencies and boards. It will include visits to environ
mental agencies to check for violation notices and enforcement 
orders so as to assess the likely costs of bringing property into 
compliance. If this enforcement history includes litigation, per
tinent court documents will need to be collected to identify its 
potential effects on future uses of the property and the likelihood 
of awards for money damages against the agency as new owner. 
It may also include a review of activities on adjacent property. 
(See Chapter 4, section 1, "Preliminary Hazardous Waste Site 
Evaluation," for a detailed description of the activities associated 
with this kind of evaluation.) 

Because a preliminary site evaluation involves off-site records 
research, it can usually be performed by highway agency staff 
(or others) without their having to enter a site and be exposed 
to potentially hazardous situations. A thorough preliminary site 
evaluation will yield a number of benefits. It may provide all 
the information needed to make a decision about the agency's 
future involvement with the property, and thus eliminate the 
need for expensive on-site data collection (i.e., a detailed site 
investigation). It usually also identifies the most likely loca
tion( s) where contamination would exist, if present, thereby 
ensuring more effective use of agency resources should it become 
necessary to do on-site soil or ground-water sampling. And it 
can substantially reduce the cost of chemically analyzing soil 
and ground-water samples by focusing the analyses on target 
chemicals identified during the preliminary research, instead of 
scanning for all EPA priority pollutants. 

Who Should Perform the Preliminary Evaluation? Who con
ducts the preliminary site evaluations is a decision that must 
be made by the highway agency on a project-by-project basis. 
It may be desirable to retain a contractor with experience in 
performing contamination surveys. An experienced contractor 
will be familiar with site evaluation procedures and available 
sources of information. Local hazardous waste firms may also 
bring an important familiarity with the local area. This famil
iarity may be particularly helpful when deciding the appropri
ateness and cost of employing special detection or remote sensing 
techniques at the site. (See section 3, "Securing Contractor 
Assistance," for guidance on how to select a qualified con
tractor.) 

Alternatively, highway agency staff may be trained to perform 
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certain investigative functions . Most of the activities associated 
with a preliminary site evaluation involve the research of agency 
records and files. These activities can be performed by agency 
staff with minimal training. Other activities involving remote 
sensing devices, for example, will require more specialized skills. 
Agency staff involved in more sophisticated data collection and 
interpretative tasks should have the proper training. 

How Should the Evaluation Be Documented? The results of 
the off-site evaluation should be accurately and completely doc
umented, and presented with other environmental impact in
formation as part of federal and/ or state mandated 
environmental assessment documents. Scrupulous records 
should be maintained of the basis and rationale for any decisions 
regarding hazardous wastes. All information gathered during 
this investigative phase should be carefully organized, cata
logued, and documented. The names, addresses, and phone num
bers of any individuals interviewed should be documented with 
the date and time of the interview. Documentation is extremely 
important because part or all of it may serve as the basis not 
only for agency decision-making, but also for future legal action. 

It will also be important to store all hazardous waste-related 
investigative data in a safe and secure area. Most agency records 
are stored for safekeeping and then discarded after a limited 
number of years. Hazardous waste site information, however, 
may be important in future litigation. Therefore, it should be 
stored indefinitely. 

What If Hazardous Wastes Are Found? Several considerations 
must be weighed when selecting a preferred corridor and alter
native. The existence, or suspicion, of hazardous wastes within 
or adjacent to the right-of-way is one important consideration 
(see Figure 3 ). Although no definitive guidance can be given 
on how an agency should weigh various factors in the selection 
process, the following advice may be useful when deciding how 
to respond to the discovery of hazardous wastes at this time. 

Based upon the results of the preliminary investigation, 
agency decision-makers will have the options of: ( 1) selecting 
an alternative corridor or alignment that avoids the waste site; 
(2) delaying the project until the discovered wastes have been 
cleaned up by the responsible parties; or ( 3) proceeding to design 
and exploring engineering and design ways to avoid the site. 

If a hazardous waste site can be avoided, it is obviously best 
to do so. It is especially advisable to avoid hazardous waste sites 
that are on EPA's National Priorities List (NPL), the state 
environmental agency's priority list, or for which the owners or 
responsible parties are not known. 

Cleaning up an NPL or other large and problematic site is 
very expensive and time-consuming. The highway agency should 
obtain EPA and state lists of priority and potential cleanup sites. 
If the affected highway project is not an extremely important 
one, and the prospect of high project costs and a long delay are 
unacceptable, sites on these lists are best avoided. 

The highway agency should also be familiar with EP A's Haz
ardous Ranking System for designating NPL sites and with 
comparable state criteria for listing sites. By matching the sit
uation found at a site with the NPL and state criteria, the agency 
can also avoid sites that are not yet designated but may be in 
the future. 

What If Responsible Parties of Sites Are Unknown? Because 
the complex nature of remedial actions is often coupled with 
long-term monitoring programs, the cost of cleanup can easily 
exceed the value of the property. Faced with enormous cleanup 
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costs, property owners often abandon their "dirty" property 
rather than pay for cleanup. Consequently, a highway agency 
may encounter a situation where a property targeted for ac
quisition has been abandoned and it is impossible to identify 
the party responsible for the contamination. 

In such a situation, it is advisable to avoid taking title to the 
property unless the extent of the contamination is known and 
the cost of cleanup is reasonable. Once the property is purchased, 
the agency assumes the liability and risks that accompany any 
contaminated property. In other words, the highway agency 
may be required to pay substantial costs for the entire cleanup 
even though the chemicals are not agency property, the property 
was not the agency's at the time the chemicals were dumped, 
and the agency did not contribute in any way to conditions at 
the site. 

In sum, if ( 1 ) hazardous wastes are confirmed to exist on a 
site, (2) the property is suspected from its former uses to contain 
hazardous wastes, or (J) it is adjacent to a property with known 
or suspected contamination, it is probably wise to avoid it. 

Minimizing Liability Through Highway Design 
(Stage Two) 

Depending on the type of contamination present, and the 
relationship of the highway project to the contaminated parcel, 
it may be possible to avoid property acquisition by modifying 
the roadway alignment or configuration in the vicinity of the 
contamination. 

Evaluate Feasibility of Alternative Concepts 
(Recommended Procedure) 

Notwithstanding the physical, technical, and safety con-

straints that may preclude certain options, project design mod
ifications have been used by many state highway agencies to 
avoid contaminated land. As illustrated by the examples below, 
design modifications can take many forms: 

1. Minor alignment modification. In Boise, Idaho, the Idaho 
Department of Transportation modified its design of the Or
chard Extension Project to avoid right-of-way involvement with 
the Wallace Plating Company. 

2. Major configuration modification. In Michigan, the Mich
igan Department of Transportation changed its design of a pro
posed interchange from four to three quadrants in order to avoid 
suspected contamination. 

3. Modification of project concept. In Illinois, the Illinois De
partment of Transportation proposed to construct a new fixed 
bridge at Division Street over the North Branch of the Chicago 
River. Sampling of sediments in the vicinity of the project by 
the Army Corps of Engineers revealed levels of polychlorinated 
biphenyls (PCBs) in concentrations above 50 parts per million. 
The presence of PCBs in these concentrations requires that the 
dredging material be handled and disposed of in accordance 
with guidelines established under the Toxic Substance Control 
Act. The cost of satisfactorily handling the PCB-contaminated 
material associated with the new construction was estimated by 
EPA at $100 million. To avoid the need for dredging and re
moval of PCB-contaminated sediments from the River, Illinois 
DOT and the Chicago Department of Public Works shelved the 
bridge replacement plan in favor of major rehabilitation. The 
cost of project redesign is expected to approximate $450,000 
and delay the project for at least 2 years. 

Depending on the size of the hazardous waste site and its 
location, it may also be feasible to avoid the site by "bridging" 
the contamination. Although the costs of constructing a con-

In early 1980, the Delaware Department of Transportation, Division of 
Highways, initiated planning for the relocation of Delaware Route 7 in the 
vicinity of u.s. Route 13. During preparation of the environmental assessment 
for the project, it was discovered that one of the proposed alignments crossed 
the Tybouts corner Landfill. The landfill had been used as a municipal dump 
site from December 1969 to July 1971. It was operated as a sanitary landfill, 
with the refuse spread and compacted when received, and then covered with six 
inches of soil at the end of the day. The refuse collected was thought to 
consist principally of garbage, paper, lawn trimmings, and miscellaneous 
materials. 

In 1976, one private well in the area was found to be contaminated. Testing 
revealed the presence of very high levels of heavy metals and other chemicals 
associated with cancer, birth defects, and diseases of the liver and nervous 
systems. Based on information available at that time, the known contamination 
was not considered a major obstacle to construction through the landfill. 

Engineering considerations,, however, would have made it necessary to remove an 
average of 15 feet of fill in order to construct the proposed roadway through 
the landfill. Due to the excessive cost of such excavation, an alignment that 
avoided the Tybouts Landfill was selected as the preferred alternative. 

Further field investigations and sampling in the vicinity of the site by 
Delaware Department of Natural Resource and EPA led to the discovery of more 
widespread water contamination than previously thought. The Stauffer Chemical 
company was eventually alleged to have illegally dumped industrial chemicals 
at the site during its use as a municipal landfill, causing the leachate 
contamination. In October 1981, the Tybouts corner Landfill was listed by EPA 
as one of the ten worst hazardous waste sites in the country. 

Figure 3. Route 7 and the Tybouts Corner Landfill (Delaware). 



tinuous structure over a hazardous waste site may be prohibi
tively expensive, the use of such air rights may deserve 
consideration under certain circumstances. The bridging of sites 
has been used in the past by highway agencies when confronted 
with unacceptable soil stability problems presented by, for ex
ample, sanitary landfills. 

Of course, modifying a roadway's design to accommodate a 
hazardous waste site can be complex and expensive. The re
habilitation of the Division Street bridge in Chicago, for ex
ample, precluded upgrading the facility to current geometric 
standards for lane width. As illustrated by the experiences below, 
the trade-offs and difficulties involved may not always be ob
vious at the outset: 

1. In North Carolina, construction on 1-277 in Charlotte 
required the taking of the Rowe Corporation, a firm involved 
in the manufacture and sale of equipment used by the textile 
industry. A chrome plating firm had operated on the site in the 
1950's and contaminated the ground water as well as area soils. 
The Rowe Corporation was operating a wastewater treatment 
facility to rectify the ground-water problem. 

The proposed project principally involved filling on the prop
erty. However, there was a small stream that ran through the 
property which had to be saved. And to accommodate the 
stream, considerable excavation was needed to install a 54-in. 
pipe. 

To avoid disturbing the identified waste, and the expense of 
excavation, it was decided to reroute the drainage along existing 
streets bypassing the contaminated area. By rerouting the drain
age, however, a new drainage problem was created on approx
imately 1.8 acres of land outside the right-of-way. Although 
this area may have been an uneconomic remnant, the revised 
design necessitated its inclusion in the project's right-of-way, at 
an additional cost. 

2. In Florida, construction of the 1-595 /Port Everglades Ex
pressway required the relocation of a railroad mainline. The 
revised rail alignment, in turn, required the taking of the south
east corner of property used by Uniweld Products, Inc. Results 
of chemical analysis of soil samples collected on the Uniweld 
property showed very high concentrations of various volatile 
organics, especially trans-1,2-dichloroethylene. Given the cost 
of cleaning up the contamination, the Florida DOT opted to 
revise the initially proposed rail alignment and eliminate taking 
of the Uniweld Building. This required geometric changes to 
the 1-595 structure spanning the rail corridor, and minor ad
justments to the design of several piers and spans on the mainline 
1-595 bridges over the rail corridor. 

It may also be possible to avoid the wastes by purchasing 
only an easement of the affected property; however, wastes from 
the clearly contaminated portion of a parcel may have already 
migrated onto the easement. Therefore, unless there is substan
tial assurance that wastes have not and will not migrate in the 
future, the highway agency cannot be sure it is not buying a 
liability. 

If, after exploring alternative design concepts, the waste site 
can still not be avoided through design, agency decision-makers 
will again have the options of: ( 1) selecting an alternative cor
ridor or alignment that avoids the waste site; (2) delaying the 
project until the discovered wastes have been cleaned up by the 
responsible parties; or ( 3) proceeding to property appraisal and 
acquisition. 

Minimizing Liability During Property Appraisal and 
Acquisition (Stage Three) 
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While it is the best policy to avoid encroachment and the 
acquisition of contaminated property, there may be circum
stances where a known or suspected hazardous waste site must 
be acquired. When other considerations make it necessary to 
acquire a known or suspected waste site, it is usually advisable 
to conduct a detailed hazardous waste site investigation, par
ticularly when the former land use is one typically associated 
with hazardous waste activities. 

Require Detailed Hazardous Waste Site 
Investigations (Recommended Procedure) 

Although no definitive guidance can be given concerning the 
need for an on-site investigation, factors to be considered in 
making this decision include the following: ( 1) If there is actual 
knowledge from the off-site investigation that chemicals were 
used or produced at the site, a more thorough on-site evaluation 
will usually be in order. (2) If the prior use of the site was 
industrial, or the site is located in a historically industrialized 
area, it may be prudent to investigate further. (3) If the proposed 
taking involves the demolition of existing structures, concern 
about asbestos insulation and underground storage tanks may 
warrant a more thorough investigation. ( 4) Even if prior use 
of the site was not industrial, a detailed site investigation may 
be in order if there is reason to believe that: (a) capacitors or 
transformers containing PCBs are present at the site; (b) buried 
tanks (perhaps containing fuel oil or other chemicals) are at 
the site; ( c) construction debris is buried at the site (which 
might include asbestos); or ( d) the site was a former fill or 
municipal dump. ( 5) If the cost of the project is significant, the 
risk of losses if the evaluation is inadequate is greater. Costly 
projects probably also warrant a more thorough field study. 

Conducting a detailed site investigation also benefits the 
agency should it have to exercise the innocent landowner defense 
in the future. While no legal criteria or standards exist for 
defining what constitutes a thorough site assessment under the 
innocent landowner defense, a significant burden of proof will 
be placed on an agency to show that it undertook a "state-of
the-art" inquiry based on sound technical and scientific infor
mation as it existed at the time of purchase. Moreover, as a 
party involved in large-scale real estate transactions, a highway 
agency will be held to a higher standard of detection than those 
involved in smaller, residential property transactions. 

What Is a Detailed Hazardous Waste Site Investigation? A 
detailed site investigation determines the nature and scope of 
the hazardous waste problem identified or suspected from a 
preliminary site evaluation. During a detailed site investigation, 
information is gathered on: ( 1) The sources of contamination 
that are present (What are the contaminants of concern at the 
site which may adversely affect the environment or human 
health? What quantities are present and what are their hazard 
characteristics (toxic, corrosive, ignitable, reactive) singularly 
or in combination?). (2) The potential for release of the ma
terials (What is the likelihood that a release to the environment 
will occur at the site? What are the conditions that separate the 
wastes from the environment?). (3) The pathways to receptors 
(A pathway is the route by which the contaminant can migrate 
and come to affect human health and the environment. The 
primary pathways of concern are ground water, surface water, 
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and air. However, other pathways such as soil and direct contact 
are sometimes a concern. Pathways can be modified or elimi
nated by natural site features or engineered structures. If an 
underground tank is contained, for example, concern about the 
ground-water pathway would be diminished). ( 4) The nature 
of the receptors (A receptor is the person, population, environ
mental resource (plant, animal, etc.) that would be affected by 
the wastes). 

A detailed site investigation will include an exhaustive phys
ical survey of the site covering topography; geologic setting; 
surface and ground-water flow; building and utility layouts; and 
the condition of all structures above and below ground, including 
underground tanks. The survey must be thorough enough to 
identify suspicious site characteristics such as liquid breakouts, 
soil discoloration, odors, abnormalities in vegetation, and ex
tensive filling and regrading. It must locate buried objects in 
the ground such as pipes, drums, and tanks. It may require 
drilling in order to sample ground water and subsurface soils, 
and to test for contamination. In addition, it requires the de
velopment of a Site Safety Plan. At a minimum, a Site Safety 
Plan will address the following issues: personnel and responsi
bilities, site characterization, personnel training, personal pro
tective clothing and equipment, medical program, site sampling 
and monitoring plans, site control, decontamination procedures, 
and standard operation procedures. 

The profile of a site that emerges from a detailed site inves
tigation is used to assess the relative risks of doing work at the 
site and deciding what options are appropriate for remedial 
action. Risks exist at a site whenever a source of contamination, 
a pathway, and a receptor are all present at a significant level 
of concern. (See Chapter 4, section 2, "Detailed Hazardous 
Waste Site Investigations," for a detailed description of the 
different field techniques for identifying hazardous wastes, and 
the requirements of site safety and sampling plans.) 

Who Should Conduct a Detailed Site Investigation? There are 
a number of hazards and risks associated with the conduct of 
a hazardous waste site investigation. Table 4 summarizes these 
risks and identifies ways they can be minimized. In recognition 
of the actions necessary to minimize site investigative risks, it 
may be advantageous to employ private contractors for most, 
if not all, aspects of field investigations. Because they are spe
cialists in the field, contractors will have current knowledge of 
the latest technology and regulations, and their personnel will 
have received and maintained the necessary training for safely 
handling hazardous wastes. Under this scenario, highway agency 
staff would participate by identifying and contracting with a 
suitable hazardous waste firm or laboratory, monitoring their 
work, and evaluating the results. (See section 3, "Securing Haz
ardous Waste Contractor Assistance," for assistance on how to 
select and evaluate contractors for this work.) 

At a minimum, highway agency --;taff who be;;-ome involved 
in any way in the on-site assessment of hazardous waste con
ditions must successfully complete a hazardous waste training 
program. Agency staff who become involved in specific site 
investigative activities, involving underground storage tanks, for 
example, will require additional, specialized training. And, 
should highway agency supervisors suspect hazardous wastes, 
they must disclose it to affected staff. Failure of program man
agers to inform staff of the potential for exposure, or of affected 
staff to complete the proper training, may prompt judicial action. 

When should the Investigation Be Performed? It is important 
that adequate time and funding for a thorough site assessment 

be allowed and that it be performed before acquisition. Results 
of the site assessment will provide essential input to the appraisal, 
and they may also provide information necessary for developing 
alternative design concepts. If more detailed site information is 
needed to evaluate design options, the investigation should be 
performed as soon as possible after the location studies have 
been completed and approved. 

Ideally, a detailed field investigation should be done before 
executing a purchase agreement. If not, the purchase agreement 
itself should provide for a site assessment, much like it may 
provide for structural and property line surveys (including as
bestos inspections). The purchase agreement should expressly 
state that acquisition is contingent upon favorable results of a 
site assessment. Below is a simple, sample clause that might be 
included in a purchase agreement by the highway agency to 
address the need for a site assessment: 

Within _ days after the date hereof, the Agency shall have the 
right, at Agency's cost, to select a reputable consulting engineer 
to inspect the Property and review Seller's environmental per
mits, reports and related documents and plans, and furnish Seller 
and Agency with a report on ( 1) any contamination or conditions 
which would create liability for removal or correction or interfere 
with the Agency's intended use of the Property and (2) the steps, 
if any, which may be necessary to bring the Property into com
pliance with applicable environmental legal requirements. 

The Seller shall, at Seller's cost, undertake such necessary 
steps to the reasonable satisfaction of the Agency, its consultant, 
and any regulatory agencies whose approval is necessary to con
firm such compliance. [J.M. Manko, Esquire, "Hazardous Sub
stances and Other Pitfalls: A Legal Review of Brokers' 
Responsibilities in Handling Industrial Real Estate Transac
tions," S.l.R. Educational Fund/Perspective 13, Nov./Dec. 
1986, p. 8.] 

This kind of clause will allow the highway agency to rescind 
the purchase contract before the closing if hazardous wastes are 
found. Alternatively, the clause may provide for price reduction, 
renegotiation, or return of the property. 

How Can Right-of-Entry Be Obtained? If the inspection is 
being done by EPA staff, permission to enter the property is 
granted EPA by the Superfund Amendments. SARA authorizes 
EPA personnel to enter facilities, review records, and take sam
ples as necessary to perform or determine the need for reme
diation. This authority also extends to property that is adjacent 
to a suspected source of contamination. EPA is also expressly 
authorized by CERCLA/SARA ( § 104) to demand informa
tion relating to the owner's ability to pay for or perform the 
cleanup. In the event access is denied by the owner, EPA is 
empowered to obtain an administrative search warrant or court 
order to proceed with the investigation. 

If the state environmental agency is assisting in the site in
vestigation, its staff may also have access to property under 
SARA. Under the provisions of CERCLA/SARA § 104( e )( 1 ), 
"Any duly designated officer, employee, or representative of a 
State or political subdivision under a contract or cooperative 
agreement" with EPA is also granted authority to enter property 
for the purpose of conducting hazardous waste investigations. 
Most state environmental agencies are operating under EPA 
agreements. 

Unless highway agency staff team up with state or federal 
EPA personnel, however, they cannot avail themselves of this 
right-of-entry authority for the purpose of conducting a haz
ardous waste survey. To gain access to a property, highway 
agency personnel will need the written consent of the owner. 
The highway agency will also have the responsibility of nego-



Table 4. Ways to minimize risk during detailed on-site investigations. 

'U'l'E OF RISK 

Exposure of workers or visitors to hazardous 
chemicals. 

Exposure of nearby residents and the general 
public to hazardous chemicals due to the inad
vertant release of contaminants to the air or 
ground water . 

Failure to detect hazardous substances after 
employing appropriate sampling techniques and 
detection methods does not guarantee that 
wastes do not exist on the site. 

CIRCUMSTANCES 

This risk may exist when workers are investigating 
the site and/or visitors are traversing or viewing 
the site. 

This might occur during the course of drilling 
when a tank is punctured and contaminants are 
released to the air, or when a boring device 
moves through a contaminated area into an aqui
fer, underground strea~ or other body not pre
viously contaminated but capable of spreading 
the contamination. 

This risk may exist when a highway project is 
on a tight schedule and there is not enough 
time or funding to perform an adequate site 
investigation. Even when a site assessment 
has been completed, the number and dimensions 
of the unknowns (e.g., movement and condition 
of contaminants at any given time; the hydro
geologic surroundings) often make it difficult to 
accurately profile a site. 

WAYS TO MINIMIZE RISK 

• Train workers in OSHA worker protection re
quirements or employ already trained personnel. 

• Develop a Site Safety Plan that delineates 
worker responsibilities, protective clothing 
requirements, site control and monitoring 
requirements. 

• Develop a Site Safety Plan that prohibits visi
tors from locations on or near areas where 
releases of hazardous materials might occur. 

• Employ personnel trained in OSHA worker pro
tection requirements. 

• Develop a Site Safety Plan that describes 
the risk associated with each operation to 
be performed, standard operating procedures, 
container handling procedures, and contingency 
plans in the event of an unexpected release. 

• Develop a conservative sampling plan. 

• Develop quality assurance/quality control 
program for sampling, lab work, and analysis. 

• Stay abreast of and employ state-of-the-art 
hazardous waste detection techniques. 

V> 
VI 



TO: State of California 
Department of Transportation 
District 

It is my (our) understanding that the following facts pertain to the property 

i n 
(we) own located at and shown outlined 

1. 

2. 

3. 

on the attached map(s): 

for construction of a 

The Department of Tra),Qf>or t ation finds it necessary to enter upon 
the property previously described for gathering data needed to 
complete final project design and appraisals for right-of-way 
acquisition for the transportation project noted previously. 

The purpose for such entry onto the property is to take samples of 
soil and ground water to determine whether the site has been 
contaminated by hazardous substances. 

I also understand that in return for granting permission to enter my property, 
the Department of Transportation will: 

1. Retain a qualified contractor to perform the above-described test 
and to det<>rmine whether or not further site testing must be done. 
The substances to be tested consist of: 

2. 

located at 

Require the contractor to 
owner/operator's schedule. 
owner/operator, the testing 
business hours. 

Figure 4. Right-of-entry form. 

coordinate 
Unless 

will be 

the testing with the 
objected to by the 
performed during normal 

Porty-eight (48) hours' notice will be given to the owner/operator of 
the property prior to entry upon the property. 

J. In accepting this Permit to Enter, agree, insofar as it may legally do 
so, that it will repair and restore or pay the cost of repairing and 
restoring any property damaged as a result of work done by the 
Department of Transportation or the Department of Transportation's 
contractor(sl: further that it will insofar as it may legally do so, 
indemnify and save harmless the undersigned against all claims, 
demands, suits, judgements, expenses, and costs on account of injury 
to or death of persons or loss of or damage to property arising out of 
the performance of such work by the Department of Transportation or 
the Department of Transportation's contractor ( s). This agreement of 
indemnification does not extend to property damage the undersigned may 
have suffered by reason of hazardous waste on the property. Nor does 
it indemnify the owner(s) from any liability as a consequence of the 
presence of hazardous waste on the property. 

4 . Pay the operator of the property to be tested the amount of to 
compensate for the interference with the possession and u~the 
property. 

It is understood that if the Department of Transportation discovers the 
presence of contamination on the property through the tests described herein 
or from other sources, further testing may be required to determine the extent 
of the contamination. That testing may be required by the Water Quality Board 
or the Department of Health Services and if performed by the Department of 
Transportation's contractor, will require a further Permit to Enter either by 
owner permission or by court order. 

If no contamination is found, the Department of Transportation will proceed to 
negotiate without unnecessary delay with the owner(s) to agree upon the terms 
of compensation, and if agreement cannot be reached, to promptly commence 
eminent domain proceedings. 

On the basis of the above, a Permit to Enter is hereby granted with the 
understanding that this Permit to Enter is not a waiver of the right to 
compensation for such property or any remedy authorized by law to secure 
payment therefor. 

Date 

Accepted: 

Deputy District Director 
Right-of-Way 

By 

w 

°' 



tiating access to a property for any contractors it hires to perform 
the hazardous waste field surveys. 

It may be possible to voluntarily obtain a written agreement, 
signed by all interested parties, granting access for the expressed 
purpose of performing a site assessment. Figure 4 provides a 
copy of the permission form used by the California Department 
of Transportation to access property for hazardous waste in
vestigations. Note that the agreement must: ( 1) identify the 
locations on the property to be investigated, (2) specify the 
substances to be tested for, ( 3) indicate the time of day that 
testing will be performed, ( 4) specify the terms (if any) for 
compensation, and ( 5) provide for limited indemnification. The 
agreement should also state that no other contracts shall be 
entered into until the site assessment is conducted, and that the 
site assessment does not obligate the agency further to the pres
ent landowner. 

Should a property owner refuse to allow the highway agency 
to conduct a hazardous waste site assessment, it may be nec
essary to seek a court injunction specifying the exact kind of 
testing to be performed. Of course, a property owner who refuses 
to cooperate should be viewed with suspicion. Consult legal 
counsel whenever you are preparing a right-of-way agreement 
to ensure that the highway agency is properly indemnified. 

Timing is important. Sufficient time must be allowed to obtain 
right-of-entry, to properly characterize the site, and to appraise 
its value, as the following experience of the Michigan Depart
ment of Transportation (MDOT) demonstrates. 

In Michigan the construction of a portion of 1-696 freeway in 
Oakland County required removal of the Howard Plating Com
pany. The Howard Plating Company used zinc, chrome, cad
mium, copper and cyanides during its plating operations. 
Portions of the building and soils around the structure were 
contaminated, requiring special handling and treatment. The site 
had been identified by the Michigan Department of Natural 
Resources (DNR) as a hazardous waste site in need of cleanup, 
but no official action had been initiated against the company by 
the DNR. 

Because of scheduling requirements, the MDOT initiated con
demnation proceedings before taking steps to determine the ac
tual magnitude of the contamination. And to obtain right-of
entry to the Howard Plating site, the Department had to agree 
not to reduce its offer to the company on the basis of its findings. 
As a result, the evidence found could not be used to establish 
the site's fair market value. 

What If Hazardous Wastes Are Found? If the results of the 
on-site investigation confirm the presence of hazardous wastes, 
agency decision-makers will have the options of: ( 1) once again 
revising its location decision; (2) delaying the project until the 
discovered wastes have been cleaned up by the responsible par
ties; or ( 3) proceeding with property appraisal and acquisition. 
While this decision must be made on a site-by-site basis, the 
following advice may be useful when deciding how to proceed. 

If hazardous wastes are found, and the potentially responsible 
party is known, the highway agency is strongly advised to re
quire the responsible party( s) to clean up the site before taking 
title. While the delay suffered may be unacceptable, it may 
represent a small price to pay in contrast to the considerable 
liability that might otherwise be assumed with ownership. 

Alternatively, if the affected highway project is an extremely 
important one, and the prospect of a long delay is unacceptable, 
it may be advantageous for the highway agency to factor the 
cost of the cleanup into the property's appraised value, purchase 
the property, and take the responsibility itself for cleanup. Of-
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ficials will have to weigh a number of pros and cons in making 
this important decision. Table 5 summarizes the pros and cons 
of agency cleanup. The California Department of Transportation 
initiates hazardous waste cleanups only where minor cleanups 
are involved, or where unacceptable delays may result from 
major cleanup projects. Situations in other states may warrant 
different decisions on different projects. 

When this option is exercised, the agency should be able to 
recover most of its cleanup costs under the provisions of its 
state Superfund statutes. If the site is a Superfund site, recovery 
would be under CERCLA from the federal Superfund. 

To ensure that it does not come to bear more than its fair 
share of the cleanup costs, however, a thorough investigation 
of the financial condition of the responsible parties should be 
conducted before proceeding very far. Present and previous 
owners and responsible parties often claim bankruptcy as a way 
of escaping their cleanup responsibilities. While the adoption of 
CERCLA and its state law counterparts has impeded the ability 
of responsible parties to discharge their site cleanup obligations 
through bankruptcy or abandonment, case law is still developing 
in this area. Normally, a debtor is protected against all litigation 
which has or may be brought against it upon filing a Chapter 
7 or Chapter 11 petition in bankruptcy court. This "stay" 
prevents the unorganized liquidation of the debtor's estate by 
providing complete, but temporary relief from creditors. How
ever, it is not clear from case law whether or not a governmental 
request for monetary damages is exempted from this stay. Some 
courts view a request for monetary damages as within the stay. 
Others view environmental liability claims as not dischargeable 
under bankruptcy proceedings. 

There is similar uncertainty in the courts regarding the prior
ity of claims for hazardous waste cleanup costs. Bankruptcy law 
provides that the security interest of an estate (i.e., recorded 
debts) be satisfied first, administrative costs second, and pay
ments to unsecured debtors last. Once again the courts are split 
on which category the costs of environmental cleanup fall into. 
Severe court decisions suggest treating environmental cleanup 
costs as administrative expenses. Others have failed to grant 
priority to environmental damage claims (United States v. Johns 
Mannvi/le, 18 Envn't Rep. Cas. 177 (D.N.H.H. 1982); Ohio v. 
Kovacs, 105 S. Ct. 705 ( 1985); Mid/antic National Bank v. New 
Jersey Department of Environmental Protection, 106 S. Ct. 755 
( 1986); Southern Railroad Company v. Johnson Bronze Com
pany, 758 Fed. 2d. 137 (3rd Circuit 1985)). 

In light of these uncertainties, legal counsel should check the 
solvency of the responsible party( s) before purchasing a property 
where contamination is suspect. If there is reason to believe that 
the responsible party( s) is going to (or already has) filed a 
bankruptcy petition for the property of interest, agency legal 
counsel should look to local precedent to determine whether 
the environmental cleanup debts the highway agency would 
incur will be given priority in bankruptcy proceedings. 

How Should Contaminated Property Be Appraised? Most real 
estate appraisers have limited experience in evaluating contam
inated properties. California has established a voluntary pro
gram for the registration of environmental assessors; however, 
the appraisal profession is not regulated in most states. Ideally, 
the appraisal should account for the short- and long-term costs 
to clean up a site, as well as any subsequent liability that may 
be inherited with the taking of title to a contaminated parcel. 
There is only limited experience in estimating the monetary 
value of such liability. 
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Table 5. Pros and cons of highway agency cleanup. 

Benefits 

• Time Savings, Cleanup by the highway agency may be accomplished on a 
faster track (less red tape, etc.) than that of the responsible parties. 

• Control, By assuming cleanup responsibility, the highway agency will 
have control over the front-end studies that determine cleanup costs, the 
actions to be taken, and follow-through. 

• Negotiating Leverage, Active participation in the cleanup will broaden 
the highway agency's negotiating powers and foster improved communication 
with government authorities. As a "sister agency" to the state 
environmental agency, it may be able to influence the process in its favor. 

• Favorable Publicity, By voluntarily taking the responsibility 
cleanup, the highway may be able to generate favorable reviews as a 
environmental citizen. 

for 
good 

• Avoidance of "Toxic Tort• Liability. Generally, any "toxic tort' 
liability (e.g., personal injury) increases as cleanup is delayed. By 
expediting the cleanup process, the highway agency may be minimizing the 
potential for future toxic tort suits. 

• 
Disadvantages 

Unfair Burden. The highway agency 
circumstances, come to bear more than 
responsibilities and costs. 

may, depending upon the 
its fair share of cleanup 

• Ongoing Liability. While the government may accept the agency's cleanup 
offer, it may not release it from all liability (for example, from 
potential ground-water contamination). 

Procedurally, the property should be appraised first as if it 
were "clean" and free of hazardous wastes. The market value 
of the contaminated property can then be estimated by deducting 
the cost of cleanup, determined from the results of the field 
survey. A qualified hazardous waste contractor experienced in 
dealing with the kinds of contamination discovered can provide 
the estimate of cleanup costs. 

discovered during the actual disposal operations. The approx
imate bid price and final disposal costs are listed below. 

Other considerations that should be factored into determi
nation of the fair market value include local regulatory cleanup 
requirements; market data, if available, involving sales offers or 
listings of properties with similar contamination problems; opin
ions of developers, brokers, or other informed persons knowl
edgable in the marketability of contaminated parcels; and any 
other pertinent data and information. 

There may be projects where the cleanup of the hazardous 
materials does not affect the value of the property. In general, 
however, the fair market value of the property will be affected 
whenever hazardous wastes must be removed in order to put a 
property to its highest and best use. 

1t is often very difficult to characterize accurately the extent 
of the identified contamination and the attendant cleanup costs. 
While cost estimates will reflect the best available information, 
significant gaps between estimated and actual cleanup costs may 
be anticipated. 

The experiences of the Washington Department of Trans
portation demonstrate the importance of conducting a thorough 
site investigation and the difficulty in obtaining reasonable cost 
estimates. Initial estimates for treatment and disposal of haz
ardous wastes on the I-705, Tacoma Spur Project, were signif
icantly underestimated because larger quantities of wastes were 

Material Original Contract Amount Final Cost 

Tar $ 45,000 $ 4,800,000 
Oily Soils 106,000 350,000 
Copper Not Bid 560,000 
Water Treatment 50,000 320,000 

Total $ 201,000 $ 6,030,000 

Because of the uncertainties surrounding cleanup cost esti
mation, it is strongly suggested that settlements be based on 
cleanup prior to acquisition. Where cleanup occurs after ac
quisition, the amount of the cleanup should be withheld when
ever possible. There should also be an agreement that if the 
actual cleanup costs exceed the agreed-upon amount, the re
sponsible parties will reimburse the highway agency (or con
tractor) for the additional costs. Refunds should be provided if 
the cost of cleanup is less. 

What Should Right-of-Way Certification Include? Although 
not required by FHW A, it may be advantageous as a matter of 
agency policy to require that the status of the highway agency's 
actions concerning hazardous waste be disclosed in the Right
of-Way Certificate. Agency officials could be required to certify, 
for example, that either of the following is true: ( 1) they have 
no current knowledge of hazardous materials usage or contam
ination of soils or ground water by hazardous materials on the 
right-of-way; and (2) any hazardous materials have been re
moved or any contamination of soils or ground water· has been 



remedied or is under regulatory or enforcement supervision by 
the state environmental agency. 

To "codify" its policy regarding the acquisition of contam
inated property, a highway agency is encouraged to include 
hazardous waste certification requirements as part of its right
of-way certification procedures. As a requirement of right-of
way certification and acquisition in California, for example, the 
following policy is in effect: 

The Department will not pay for the cleanup of hazardous waste 
generated by other responsible parties. Any property known or 
suspected to be contaminated with hazardous waste will not be 
acquired until one of the following actions has taken place: 

I. The suspected site has been sufficiently investigated to the 
point of providing a reasonable assurance that no significant 
hazardous waste problem exists. 

2. The confirmed hazardous waste site has been cleaned up 
by the responsible party prior to possession by the Department. 

3. A determination has been made that the hazardous waste 
will cause no impediment to the construction of the proposed 
project or to the anticipated subsequent use by the Department 
and the public. 

4. The estimated cost of the hazardous waste cleanup has been 
reflected in the acquisition offer in those cases where the De
partment will do the cleanup work. 

Exceptions to this policy can only be made with the prior written 
approval of the Division of Right-of-Way and with the con
currence of the Division of Project Development. 

Include Special Provisions in Purchase Agreements 
(Recommended Procedure) 

What if hazardous wastes are not found? The absence of 
physical evidence of hazardous wastes does not always mean 
the property is "clean." Are there ways to minimize agency 
liability against the discovery of wastes after property acquisi
tion? The answer is yes. 

Should the highway agency acquire property later found to 
be contaminated, it may seek several remedies under its real 
estate contract and under consumer law. In some states, for 
example, the theory of Warranty of Merchantability provides a 
right to monetary damages from the seller because the property 
is no longer suitable or of the same nature contracted for. In 
other states, theory known as "waste" may allow the agency 
to bring suit against the seller for activities that destroyed the 
value of the property. Most states have consumer protection 
statutes which provide remedies to purchasers of property where 
the seller has misrepresented facts or failed to disclose material 
facts that would have changed the agency's mind about the 
purchase. 

Still other remedies lie in actions for fraud and misrepresen
tation. The role of caveat emptor ("buyer beware") applies to 
contracts for the sale of land. However, this doctrine does not 
bar a purchaser from relying on the statement and represen
tations of a seller as to the material facts that are available to 
the seller and not to a buyer exercising reasonable diligence. A 
buyer is able to rescind a contract for sale of property whenever 
such misrepresentation of the seller relate to the land, its physical 
condition, or its quality. 

To further protect itself, however, it is recommended that the 
highway agency seek to negotiate indemnification and other 
cost-sharing agreements in the original contract for sale. 

Indemnification Agreement. An indemnification agreement 
creates an obligation on the part of the seller to pay some or 
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all of the hazardous waste cleanup costs once they have been 
incurred. Indemnification agreements between former landown
ers and new landowners have been held to require payment of 
hazardous waste cleanup costs (Mardan Corp. v. C.G.C. Music 
Ltd., 804 F. 2d. 1454 (9th Circuit 1986)). 

An indemnification agreement should be carefully drafted. A 
properly worded indemnification agreement can allow the 
agency to avoid lengthy settlement negotiations through CER
CLA and state cost recovery procedures. An agency should 
identify, when the right to indemnification occurs, who first 
must pay for the cleanup, what are the upset limits for cleanup 
(if any), and how to settle upon what should be done to clean 
up a site. Also, because litigation expenses are often substantial, 
the indemnification agreement should include a duty to defend. 
In such a case, if the highway agency is sued, the seller pays 
for or provides the agency's defense. Inasmuch as the seller also 
will be named as a potentially responsible party, the same lawyer 
probably can defend all parties. Of course, separate represen
tation would be necessary if disputes arose concerning the ap
plicability of the indemnification agreement or its interpretation. 
This provision, therefore, should not add any significant expense 
to the transaction and may save the agency considerable expense. 

While indemnification provisions are binding between the 
parties involved, they will not excuse the agency from third
party claims under CERCLA, and do not bind federal or other 
agencies that are not parties to it. 

Other Cost-Sharing Arrangements. As an alternative to a com
plete indemnification agreement, a highway agency may con
sider a cost-sharing arrangement where the agency agrees to 
share cleanup cost, perhaps resulting in a lower purchase price. 
Alternatively, the agency may want to include buy-back pro
visions, where the seller agrees to take back the property and 
reimburse the agency if hazardous wastes are discovered. 

The inclusion of indemnification or cost-sharing provisions 
may not be appropriate in every real estate transaction. Some 
of the factors that should be considered by the highway agency 
in making this determination are: ( 1) the likelihood that the 
unexpected will in fact occur; ( 2) the size and cost of the 
highway project and the cost of delay during the project should 
a dispute over the apportionment of costs arise; ( 3) the likely 
cost of such a cleanup; and ( 4) the degree and nature of past 
(and expected future) dealings with the property owners. Also, 
the negotiation of indemnification and cost-sharing agreements 
requires expert legal and technical input and advice. Seek profes
sional assistance from environmental engineers and lawyers 
when considering the use of these kinds of provisions. 

Minimizing Liability During Highway Construction 
(Stage Four) 

No matter how extensive a field investigation, the possibility 
exists that hazardous wastes on a site will go undetected until 
excavation is initiated. If buried containers or raw waste is 
uncovered-or even suspected-during construction, construc
tion should be stopped at once and measures taken to protect 
susceptible, nearby wetlands or ground-water sources. Thorough 
records will also need to be kept for use in subsequent litigation. 
It may be desirable to establish specific procedures for dealing 
with hazardous waste sites unexpectedly unearthed during con
struction. 
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Establish Hazardous Waste Procedures for 
Construction Contractors (Recommended 
Procedure) 

To guard against undesirable liability, the highway agency 
can establish special procedures to be followed by its construc
tion contractors should they encounter unknown hazardous 
wastes. These procedures should require that all work be stopped 
immediately; the area secured; and workers and the general 
public not be allowed to enter the area. Special provisions spec
ifying these procedures should be included in the construction 
contracts for all projects where excavation may uncover un
detected hazardous wastes. 

It is essential that the suspected hazardous substances be left 
in place until the chemicals have been identified. Once contam
inated soil or debris has been removed from the ground and 
leaves the site, it is co11siu1::n:u a hazaruuus wasle (if the con
centration exceeds regulatory levels). In such cases, the con
struction company becomes a hazardous waste generator, and 
the highway agency becomes subject to the provisions ofRCRA. 
If the waste is left in place, however, disposal may not be 
necessary until responsibility for the waste has been resolved. 

At a minimum, the construction contract should be as clear 
as possible in describing: ( 1) the conditions under which the 
contractor is likely to suspect hazardous wastes and be allowed 
to discontinue work; (2) who is to be responsible for identifying 
the type and quantity of the material uncovered, and for re
moving it; ( 3) the need for work change orders; and ( 4) how 
the contractor is to be compensated for subsequent delays. 

Construction contract provisions dealing with hazardous 
wastes are being employed by a number of highway agencies, 
including the Alabama Highway Department, California De
partment of Transportation, North Carolina Department of 
Transportation, Ohio Department of Transportation, and South 
Carolina Department of Highways and Public Transportation. 
Table 6 contains sample contract provisions used in South Car
olina and California. The same precautions required of con
tractors should be required of agency staff involved in soil boring 
and other potentially hazardous site activities. 

It should be noted that other provisions may be requested of 
the highway agency by the construction contractor. Many con
struction firms are becoming increasingly aware of the possibility 
of uncovering hazardous wastes during construction and are 
requesting that the following provisions be made in their con
tracts: 

Table 6. Sample construction contract provisions concerning hazardous wastes. 

south Carolina Department of Highways and Public Transportation 

If the contractor encounters or exposes during construction any abnormal 
condition which may indicate the presence of a hazardous and/or toxic waste, 
work in this area shall be immediately discontinued and the Engineer shall be 
notified, 

Abnormal conditions shall include, but shall not be limited to, the 
following: presence of barrels; discolored earth, metal, wood, etc,; visible 
fumes; obnoxious or unusual odors; excessively hot earthr smoker or any other 
condition which appears abnormal that could be a possible indicator of 
hazardous and/or toxic waste. The conditions shall be . treated with 
extraordinary caution. 

The Contractor's operation shall not resume until so directed by the Engineer. 

Disposition of the hazardous and/or toxic waste shall be made in accordance 
with the requirements and regulations of the Department of Health and 
Environmental Control. Where the contractor performs necessary work required 
to dispose of these materials, payment will be made at the contract unit price 
for items applicable to such work, or payment shall be made in accordance with 
subsection 104,04 or 109.04 of the Standard Specifications. Should the 
disposition of waste material require special procedures by certified 
personnel, the Department will make arrangements with qualified persons to 
dispose of the material, 

california Department of Transportation 

If the Contractor encounters material in excavation which he has reason to 
believe may be hazardous waste, as defined by Section 25117 of the Health and 
Safety Code, he shall immediately notify the Engineer in writing, Excavation 
in the immediate area of the suspected hazardous material shall be suspended 
until the Engineer authorizes it to resume. 

If such suspension delays the current controlling operation, the Contractor 
will be granted an extension of time as provided in Section 8-1,07, 
"Liquidated Damages,• of the Standard Specifications. If such suspension 
delays the current controlling operation more than two working days, the delay 
will be considered a right-of-way delay and the Contractor will be compensated 
for such delay as provided in Section 8-1. 09, "Right-of-Way Delay,• of the 
Standard Specifications. 

The Department reserves the right to use other forces for exploratory work to 
identify and determine the extent of such material and for removing hazardous 
materials from such areas, 



• Increases in the price of the construction contract to cover 
costs of increased health and safety requirements, and future 
worker lawsuits. 

• Increases in the price of the construction contract to include 
the cost of insurance to cover the above costs. Most insurance 
companies are not issuing policies that cover payment of cleanup 
costs if hazardous wastes are encountered during "typical" con
struction. However, it may be possible to negotiate some type 
of insurance for this contingency. Whether the cost of such 
insurance would be worth its benefits will depend on the cov
erage provided and the situation. 

• Additional compensation if hazardous wastes are found and 
the construction firm's personnel are called as witnesses in future 
litigation or for negotiations. Because recovery of the response 
costs will be sought in such cases, the contractor may want the 
contract to indicate that the cost of being an expert or negotiator 
is not covered under the initial contract. If contractor personnel 
are to be available as participants in cost recovery negotiations, 
their compensation rates should probably be based on the pre
vailing hourly rate at the time of the testimony or other work. 
If inclusion of a cost figure in the original contract is insisted 
upon, it should include a "not to exceed number of hours." 
Also, it should establish a fixed time period for providing these 
services. If the period expires, the price would be renegotiated. 

• Full or partial indemnification from the highway agency, 
holding the contractor harmless from any or some portion of 
the increased costs resulting from the presence of chemicals, 
including the costs of lawsuits by workers, the government, or 
local residents. 

• Provisions specifying who is, in fact, the generator, trans
porter, and disposer of any hazardous wastes that are found. 

• Provisions, where justified and otherwise appropriate, for 
the costs of worker safety monitoring, e.g., biomonitoring, to 
provide information that could be used to defend a worker toxic 
tort lawsuit. 

Seek the advice of legal counsel when confronted with requests 
from highway construction contractors for provision of these 
kinds. In most cases, a highway construction contractor-un
familiar with the legal and technical problems posed by haz
ardous waste-should not be given the responsibility of handling 
a suspected or confirmed hazardous waste problem. Samples of 
the unidentified substances will need to be collected and ana
lyzed at certified laboratories. Highway construction crews are 
not typically trained in the appropriate procedures. They will 
also be unfamiliar with their legal responsibilities, safety pro
cedures, and cleanup techniques. The agency should seek the 
services of a contractor specializing in hazardous waste site 
assessments and remediation whenever wastes are discovered 
during construction. (Section 3 of Chapter 3, "Securing Haz
ardous Waste Contractor Assistance," provides guidance on 
how to identify, evaluate and select contractors for this work.) 

To avoid excessive construction delays, it may be possible for 
construction to proceed on other segments of the project. How
ever, if construction must continue at the site-e.g., to prevent 
the collapse of a ditch or some other problem-the use of 
appropriate protective equipment by construction workers at 
the site should be required. All workers involved with hazardous 
waste, including construction workers, must comply with the 
OSHA Interim Final Standards to Protect Workers in Hazard
ous Waste Operations, 51 Fed. Reg. 45, 654 (December 19, 
1986). Failure to use protective equipment increases the risk 

41 

that at some later time workers will sue the construction com
pany and the highway agency for exposure to the chemicals. 

Establish Notification Procedures (Recommended 
Procedure) 

The liability faced by a highway agency and its construction 
contractor can also be reduced by establishing procedures spec
ifying who is to notify whom in the event of a waste discovery 
during construction. The National Contingency Plan, 40 C.F.R. 
300, provides that any person in charge of a vessel or facility 
generating, storing, disposing, or transporting hazardous sub
stances must immediately notify the National Response Center 
(NRC) upon receiving knowledge of a hazardous release if the 
release is above the threshold for reportable quantities as defined 
by EPA regulations set forth in 40 C.F.R. 302. This means that 
any discovery of hazardous substances on a property by agency 
employees (or contractors) must be reported to the NRC if the 
release constitutes a "reportable quantity." The NRC can be 
reached at 1-800-424-8802 to satisfy these federal reporting re
quirements. This reporting requirement is triggered whenever 
the highway agency itself is the source of a reportable release, 
or it detects contamination from a user of its property or abutting 
property. 

Pursuant to CERCLA § 102(a), EPA is in the process of 
promulgating regulations establishing thresholds for reportable 
quantities for the release of hazardous substances. Reportable 
quantities for "extremely hazardous substances" have been es
tablished, and are listed at 40 C.F.R. 355. Reportable quantities 
for hazardous substances designated under CERCLA § 101( 14) 
and the Clean Water Act§ 31 l(b)(2)(A) are listed at 40 C.F.R. 
302. Under CERCLA's reporting requirements, releases of haz
ardous substances for which reportable quantities have not yet 
been established must be reported to the NRC if they are one 
pound or more. 

Most states have similar reporting requirements and toll-free 
telephone numbers. Notification triggers activation of state and 
local contingency plans, which contain procedures that vary 
from state to state. In general, state requirements usually involve 
notification of the state environmental agency's emergency re
sponse division, and coordination of such local authorities as 
the police and fire departments and local board of health. 
Agency personnel should be familiar with the federal and state 
lists of hazardous substances, federal and state thresholds for 
reportable quantities, and which federal, state and local au
thorities must be notified. 

To "codify" the above notification procedures, it may be 
useful to develop a Construction Hazardous Waste Contingency 
Plan. Figure 5 contains the Construction Hazardous Waste Con
tingency Plan in use by the District Offices of the California 
Department of Transportation. It identifies not only appropriate 
state and other government agencies to contact, but also which 
staff within the Department should be notified in the event of 
an unexpected discovery. 

Minimizing Liability Durlr:ig Property Management 
(Stage Five) 

Require Hazardous Waste Audits of All Excess 
Property (Recommended Procedure) 

For the Interstate Highway System, Congress made available 
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Figure 5. Construction hazardous waste contingency plan-California Department 
of Transportation. 

to states the legal resources of the Federal Government to ac
quire early possession of right-of-way. A federal revolving fund 
permitted the acquisition of rights-of-way for up to 10 years in 
advance of construction. Similar state funding programs were 
established for advanced acquisition. Since acquisition, this " ex
cess property" may have laid vacant, or may have been leased 
by the agency to others for various activities. 

In the face of increasing public controversy, and more strin
gent environmental requirements, many of the highway projects 
for which advanced right-of-way purchase was made are being 
eliminated from state highway plans and the excess property 
made available for sale. 

To prevent the sale of contaminated land, a preliminary or a 
detailed site investigation, or both, should be required of all 
excess property managed by the agency where there is uncer
tainty surrounding the land's prior use or the activities being 
conducted on neighboring property. Undertaking a hazardous 
waste "audit" prior to sale of excess property provides DOT 
management with the assurance that the land will not be a 
source of liability in the future. It also provides a defense against 
future accusations by an owner that the agency was the source 
of contamination subsequently found on the property. If located 

in a state with an "ECRA-type" statute, the audit may provide 
the agency with the means to certify that it is in compliance 
with these real estate transaction requirements. By identifying 
the need for any remedial action, the results of such an audit 
can be used by the agency to estimate future costs and spending 
plans. By knowing about contamination before the sale of its 
property, the agency also has the opportunity to more positively 
influence public reaction than it would otherwise. 

Negotiate Protective Leases (R ecommended 
Procedure) 

When a highway agency leases land for various purposes, 
including user services like gasoline stations, it will be liable for 
the contamination caused by its lessee. There are several steps 
a highway agency should take to minimize its liability under 
lease arrangements. Specifically : 

1. Screen prospective tenants and their activities. An agency 
should prevent environmentally irresponsible tenants from oc
cupying agency-owned property. Just as landlords screen ten
ants' credit references to make sure they can pay the rent, so 



too should a highway agency screen tenants to ensure that they 
will be environmentally responsible during occupancy of the 
property. To screen prospective tenants, an agency should take 
the following two steps: (a) require prospective tenants to com
plete a questionnaire describing their type of business and pro
posed hazardous waste and hazardous materials handling 
practices; and (b) check each prospective tenant's environmental 
reputation and compliance record. 

2. Include indemnification provisions in the lease agreement. 
Include language in the lease agreement that will provide max
imum protection to the agency, as the property owner, from 
inheriting responsibility for environmental damages. Although 
the highway agency will not be released from CERCLA liability, 
it can incorporate an indemnification clause in a lease which 
reflects the quality of the site at the time the lease begins and 
holds the tenants responsible for all contamination cleanup costs 
that might be incurred subsequently. 

3. Require the tenant to obtain private insurance. As part of 
the lease agreement, a highway agency may also require its 
tenants to obtain private insurance or self-insurance sufficient 
to cover any potential costs of cleanup. Such a provision will 
ensure that the highway agency does not bear the burden of 
cleanup because the costs exceed the resources of the lessee as 
a responsible party. 

4. Monitor the tenant's activities during occupancy. Proper 
hazardous materials and waste handling, storage, and disposal 
is expensive. A tenant may be encouraged to cut corners to 
reduce these costs. An agency should monitor the tenant's ac
tivities regularly to assure its commitment to maintaining a 
"clean" site. To do this, an agency should conduct an on-site 
environmental risk assessment as soon as the tenant occupies 
the site. This baseline environmental conditions report can then 
serve as the basis for updating the lease agreement at a later 
date. In addition, the agency should take the following steps. 

Periodically reassess the tenant's environmental commitment 
by performing spot inspections-provide for such spot inspec
tions in the lease agreement. Request that a copy of any envi
ronmental agency inspection reports be sent to the highway 
agency either by the tenant or the regulatory agency. Require 
notification before underground tanks and sumps are installed 
or removed. Require prior approval for substantial changes in 
the amounts or types of hazardous chemicals manufactured, 
used, or stored by the tenant. Require notification before tenants 
embark on any subsurface investigation for contamination. 

5. Evaluate the site thoroughly before terminating the lease. 
Tenants do not always properly abandon their underground 
sumps and tanks when they vacate a property. Tenants have 
also been known to dump remaining chemicals down the sewer 
or leave them on the property when they prepare to leave. 
Prevent a vacating tenant from leaving unwanted contamination 
by reviewing with the tenant the agency's expectations for haz
ardous waste removal from the site upon termination of the 
lease; by requesting proof that drums, tanks, sumps, and other 
stored hazardous materials have been properly removed and 
disposed of; and by inspecting the property after the tenant has 
vacated for signs of contamination. 

Minimizing Risks Associated with Site Remediation 
Activities 

As a responsible party, a highway agency may have to assume 
responsibility for cleaning up a site. While every effort should 
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be made to identify and involve other potentially responsible 
parties in the remediation process, the highway agency-as a 
"deep pocket" -may find itself in a leadership role. When 
placed in this position, the agency should respond as an "active" 
participant, willing to pay for its fair share of the cleanup costs. 

As a participant in a site remediation process, the agency will 
be responsible for evaluating alternative remedial actions or 
techniques, developing a remedial design package (detailed plans 
and specifications for conducting the cleanup), and performing 
actual remediation (including post-closure monitoring, if 
needed). Several risks associated with these activities must be 
addressed by the highway agency when exercising this respon
sibility. Table 7 summarizes these risks and identifies ways that 
they can be minimized. 

Through pre-acquisition site assessment, most hazardous 
waste sites can hopefully be avoided. The infrequency of dis
covery, coupled with the need for highly specialized services, 
will usually make it more cost effective to retain private con
tractors and consultants trained in this field to perform the 
needed site remediation activities. Moreover, the safe conduct 
of many of these activities requires extensive experience and 
skill, usually reserved for hazardous waste contractors and con
sultants. Nevertheless, there may be circumstances under which 
the highway agency finds it beneficial to commit the resources 
to develop in-house hazardous waste site remediation expertise. 

Regardless of who cleans up the site, steps must be taken to 
minimize the liabilities and risks to those involved. Only those 
who can demonstrate an ability to satisfy the following criteria 
should be allowed to participate in this potentially dangerous 
activity: 

1. They should have an up-to-date awareness of all applicable 
federal and state regulations, and be familiar with the hazardous 
waste site remediation process (federal and state). The site re
mediation process is a complex one that wrestles with the very 
difficult issue of: "How clean is clean?''. Federal laws do not 
contain specific cleanup criteria. Such criteria are commonly a 
combination of indirect standards, surrogate standards, regu
latory perceptions, and hard negotiation. Each site is a mutually 
exclusive event with its own negotiated cleanup standard that 
will depend on a number of factors, such as the nature of the 
contaminants and of the site. There is no set of standards that 
is universally applicable. Further, there is no single recognized 
process for applying available standards. For many contami
nants, information about health and environmental risks is ex
tremely limited. In most cases, quantitative risk assessments 
cannot be performed or are prohibitively expensive and time
consuming. At a site, some contaminants may be regulated by 
one law, while others will be regulated by another. (For example, 
PCBs are regulated by TSCA but not by RCRA.) Standards 
may vary considerably, depending on a number of factors . 

Two sources of standards are best professional judgment and 
pre-existing standards. Best professional judgment may consist 
of the opinion of one or more experienced professionals as to 
the appropriate level of cleanup for a site. Pre-existing standards 
may be either design or performance standards (for example, 
meeting discharge limits for a contaminant under the National 
Pollution Discharge Elimination System (NPDES) of the Fed
eral Water Pollution Control Act (WPCA)). Standards may be 
chosen through judicial or administrative process, through vol
untary agreement, or through governmental (state, local, or 
federal) action. 



Table 7. Ways to minimize risks associated with site remediation. 

SITE ACTIVITY 

ALTERNATIVES ANALYSIS ' SELECTION 

REMEDY DESIGN 

TREATMENT 

TYPE OF RISK 

• Selected remediation techniques become 
inappropriate due to: 

(a) Changes in applicable regulation (regulations 
are developing and, often, becoming more 
stringent; basic liability issues are still 
being argued in court). 

(b) Advances in cleanup technologies (promising 
techniques are still being developed and 
tested; basic science in certain areas 
presents unanswered questions). 

• Complexity of the problem requires the development 
of an unproven design concept. 

• Proposed design does not work properly, or is not 
implemented properly (due to synergistic or 
paradoxical effects with chemical combinations 
temperature changes, etc.). 

• Workers at the site become exposed to 
hazardous chemicals during the cleanup operation. 

• Visitors to the site (e.g., members of the press, 
DOT staff involved in contract monitoring 
activities) become exposed to the hazardous 
substances present. 

• Area residents or public-at-large become exposed 
to hazardous chemicals as the result of releases 
during cleanup operations. 

• Cleanup is delayed due to: 

(al Bur'eaucratic requirements (new technologies 
go through lengthy review and permitting 
processes). 

(b) Elllergencies (spills, explosions, fires) . 
(c) Adverse weather conditions (hot weather 

exacerbates heat stress; wind conditions 
dispense contaminants and halt work). 

• Selected re•edies may be ineffective, 
resulting in further exposure of the public 
to hazards present at the site (equipment 
vendOrs may pressure agencies to use ne.1 and 
unproven technologies). 

WAYS TO MINIMIZE RISK 

• Stay abreast of applicable hazardous waste regulations 
and state-of-the-art remediation technologies. Opt 
for waste destruction and detoxification over 
off-site disposal; on or off-site treatment over 
off-site disposal. 

• Stay abreast of state-of-the-art remediation techno
logies and design concepts. 

• Require use of proven design concepts and technologies 
whenever possible. 

• Employ personnel trained in OSHA worker protection 
requirements. 

• Develop Site Safety Plan that delineates worker 
responsibilities, protective clothing requirements, 
site control and monitoring requirements. 

• Employ perEonnel trained in OSHA worker protection 
requirements. 

• Develop Site Safety Plan that prohibits visitors 
from locations on or near areas where releases of 
materials rr.ay occur. 

• Employ personnel trained in OSHA worker protection 
requirements. 

• Develop a Site Safety Plan that describes the risk 
associated with each operation to be performed, 
standard operating procedures, container handling 
procedures, and contingency plans in the event of 
an unexpected release. 

• Develop a Site Safety Plan that describes the risk 
associated with each operation to be performed, 
standard operating procedures under different 
weather conditions, contingency. plan, etc. 

• Perfor• post~losure monitoring to detect technology 
failure as soon as possible. Take further action to 
remedy the p:oblem. 

t 



The practical aspects of hazardous waste cleanup must also 
address what is realistically feasible. For example, restoring a 
contaminated aquifer to a pristine state may be technically pos
sible, but not economically practical or necessary for resource 
protection. Cleanup of a portion of the site may be one solution. 
In some cases, a decision not to clean up the site may be 
appropriate. 

In summary, several factors must be considered when deter
mining an appropriate level of cleanup. These include: 

• Legal and regulatory requirements. The recently passed 
Superfund amendments (SARA) establish permanent remedia
tion as the goal of hazardous waste cleanups. Cleanup standards 
under CERCLA require that preference be given to the choice 
of a remedial action that will permanently reduce the toxicity, 
mobility, or volume of hazardous substances, and to remedies 
utilizing alternative treatment technologies. EPA is directed to 
select remedial actions that will satisfy "applicable, relevant and 
appropriate" ARARs set forth under other federal or more 
stringent state standards. EPA is presently establishing treat
ment standards for several wastes that are banned from land 
disposal. These include dioxin, certain solvents, and liquid 
wastes containing certain metals, cyanides, PCBs, and halogen
ated organic compounds. These standards are currently being 
phased in, and will be completed by 1990. While waivers from 
these standards can be obtained, states can object to the selection 
of remedial actions that do not attain federal or state standards. 

State law varies with respect to cleanup standards. One state 
is presently promulgating regulations for contaminated soil and 
debris due to become effective in November 1988. Other states, 
such as California, are developing applied action levels based 
upon research on health effects and risk to determine what levels 
of contaminants are acceptable in site mitigation. 

• Site usage. Both usage by DOT and usage by others should 
be considered. For example, treatment of sediment under a 
bridge may require one level of cleanup to prevent corrosion of 
supports and another level to enhance environmental conditions 
for aquatic life. 

• Site location. A site in a congested urban or suburban area 
may require a more intensive level of cleanup than one in an 
isolated rural area. 

There are no prescribed ways to handle these difficult issues. 
An experienced contractor or consultant, however, may be of 
assistance in providing expert advice on how to negotiate on 
these important matters. 

2. They should be familiar with the development, applicability, 
and effectiveness of state-of-the-art remediation techniques. The 
remediation techniques selected for a particular waste problem 
should not only satisfy current regulatory requirements, but 
should also be appropriate and effective. The individuals or firms 
involved in site remediation should have a track record in dealing 
with the specific kinds of hazardous waste problems of concern 
(e.g., leaking underground storage tanks). See section 3, "Se
curing Contractor Assistance." for guidance on how to identify, 
evaluate, and select remediation contractors. Also see Chapter 
4, section 3, "Hazardous Waste Remediation Technologies," 
for information on the applicability of different technologies to 
different hazardous waste situations. 

3. They should be experienced in the development and em
ployment of Site Safety Plans as required under the NCP and 
recent OSHA Regulation (29 C.F.R. 1910.120). As described 
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earlier; all employers involved in any aspect of hazardous waste 
site management, including remediation, must develop a Site 
Safety Plan. This plan establishes the policies and procedures 
to protect workers and the public from the potential hazards 
present at a site. A summary of the items that must be covered 
in a Site Safety Plan is provided in Chapter 4, section 2, "De
tailed Hazardous Waste Site Investigation." Highway officials 
should ensure that selected remediation contractors or assigned 
agency staff are familiar with these requirements and procedures. 
In addition, the agency should provide for frequent inspections 
of site conditions, facilities, equipment, and activities to ensure 
that the Site Safety Plan is adequate and being followed . 

Note: On August 5, 1988, the Federal Highway Ad
ministration (FHWA) issued Its guidance on how 
state agencies should respond to the threat of 
hazardous waste sites. As stated In its Introduc
tion, the Intent of this document, "Interim Guid
ance-Hazardous Waste Sites," Is to "provide a 
framework around which effective processes for 
deallng with hazardous substances I wastes can be 
bullt." Development of the guidance that appears 
In the FHWA guidance document occurred during, 
and in close coordination with, this research proj
ect. State highway officials are urged to consult 
FHWA guidance before acting on the advice in this 
section and developing operational plans tailored 
to their problems and needs. 

2. STAFFING AND ORGANIZING TO MEET THE 
CHALLENGES OF HAZARDOUS WASTE SITES 

To take action on the recommendations presented in section 
l, highway agency management must decide who will be given 
the authority to do what. This section examines several means 
of organizing and staffing to maximize agency hazardous waste 
liability. Each is discussed briefly in terms of its advantages and 
disadvantages, its resource needs, and the type of project and 
site conditions for which it is best suited. In general, there is 
no "best" way for a highway agency to deal with the problem 
of hazardous waste sites. Different uses of personnel and or
ganizational structures will be appropriate for different situa
tions. A highway agency must assess its own resources, the 
likelihood of encountering hazardous waste situations, and the 
availability of assistance from outside sources (consultants, other 
agencies) when determining the specific mix of personnel sources 
and organizational approach to take. Examples are provided to 
illustrate the different approaches being taken by highway agen
cies across the country. 

Management Objectives 

While the approaches may differ, several important objectives 
should be kept in mind when evaluating alternative ways of 
assigning hazardous waste responsibilities within the agency. 
These are interagency coordination, the relationship of the high
way district offices with central administration, and interdis
ciplinary coordination. 

lnteragency Coordination 

Cooperation and communication with federal and state reg-
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ulatory agencies is essential in arriving at timely and cost-ef
fective solutions to hazardous waste site problems. Every 
hazardous waste management plan requires a mechanism for 
interagency coordination. Most states have received authority 
from EPA to manage their own hazardous waste programs; 
therefore, a highway agency should establish a line of com
munication with the designated agency and the EPA regional 
office. 

Relationship of Highway District Offices with 
Central Administration 

Most state highway and transportation departments have 
highway districts or field offices. Most of an agency's design, 
construction, and maintenance is typically accomplished 
through these offices. District personnel also have the greatest 
exposure to the public. Therefore, an agency must be sensitive 
to the role of its district offices and the flow of information and 
data between districts and central administration. 

Interdisciplinary Coordination 

Departments within a highway agency that are responsible 
for corridor or location planning, facility design, right-of-way 
appraisal and acquisition, legal review, and construction all play 
important roles in minimizing agency hazardous waste liability. 
Agency management is encouraged to see that each department 
modifies its policies and procedures in some or all of the ways 
suggested in the preceding section. However, sufficient coor
dination must also exist between the departments. Planners and 
engineers have an obligation to alert designers of potential right
of-way problems at the earliest possible stage of project devel
opment, thereby providing sufficient time to explore design al
ternatives. If design alternatives will not avoid or solve the 
problem, the right-of-way department needs to be informed at 
once. More time and money can then be provided for the right
of-way phase. Any recommended staffing and organizational 
changes must also facilitate the coordination and communica
tion between departments and functional areas in the agency. 

Staffing Options 

In general, hazardous waste assistance can come from: ( 1 ) 
in-house hazardous waste specialists; (2) other agencies and 
organizations (e.g., state environmental agency, Attorney Gen
eral, local universities); or ( 3) hazardous waste contractors and 
consultants. These options are discussed in more detail below. 

In-House Hazardous Waste Specialists 

It may be desirable to establish an in-house core staff to 
provide basic hazardous waste capabilities. This core staff would 
work with the appropriate agency departments to ensure that 
hazardous waste site concerns are being systematically consid
ered during day-to-day activities. The staff personnel do not 
need to be trained to perform specialized site investigations or 
remediation. They could, however, assist in the research per
formed as part of a preliminary site evaluation and in agency 

training. Agency training is a particularly important responsi
bility. Environmental staff, surveyors, drillers, right-of-way per
sonnel, and construction management personnel must all be able 
to recognize potential hazardous waste sites. 

Because of the broad responsibilities given in-house specialists, 
they should be in key positions to facilitate information flow, 
coordination, and staff integration. Depending on an agency's 
organizational structure and resources, hazardous waste spe
cialists can be situated in either: ( 1) the agency's central office, 
where they can provide assistance to all field offices and de
partments; or (2) in individual district offices where they can 
assist in all of the departments under district supervision. 

For example, in Minnesota, a Hazardous Waste Coordinator 
position was established in the Minnesota Department of Trans
portation to coordinate Department policy on hazardous waste. 
The Coordinator develops training programs, represents the 
Department on interagency teams, and assists in developing 
solutions to project-specific prnblt:ms with hazardous wastes. In 
Florida, an Environmental Specialist in the District Bureau of 
Environment monitors projects from the preliminary design and 
engineering (PD&E) phase through acquisition. Among other 
duties, this person conducts off-site hazardous waste-related 
research and provides for right-of-way contamination certifi
cation. Similarly, in Michigan, an environmental scientist has 
been hired for each of the district offices to conduct right-of
way evaluations for hazardous wastes. 

Use of Personnel from Other Agencies 

A highway agency may also look to other state, regional, 
county, or local agencies for assistance. Of particular importance 
will be the EPA regional office and the state environmental 
agency. These agencies will be able to provide lists of known 
hazardous waste sites that should be avoided. They may also 
provide personnel to perform selected site assessment activities. 

Opportunities for resource-sharing may also exist. In several 
states, arrangements are being considered whereby DOT boring 
and heavy construction equipment is made available to the state 
environmental agency for site assessment and underground stor
age tank removal operations. In return, the DOT has access to 
the hazardous waste detection equipment and laboratory anal
ysis services of the environmental agency. In considering re
source-sharing, the agency must assess the extent to which the 
desired expertise will be available when needed, and how reliable 
other agencies will be in lending staff or devoting time to the 
agency's waste problems. Formal agreements are desirable in 
almost all cases, while reimbursement for services may be de
sirable in others. 

In Wisconsin, a cooperative agreement exists between the 
Wisconsin Department of Transportation (DOT) and the De
partment of Natural Resources (DNR), whereby DOT agrees 
to provide DNR with copies of notices of intention to make 
changes in the state highway system. DNR, in turn, agrees to 
review the plans and make recommendations concerning the 
proposed location, design, construction, or maintenance pro
cedures. 

Use of Hazardous Waste Contractors and 
Consultants 

Hazardous waste contractors will be an especially important 



resource to many highway agencies. Highway officials may find 
it cost effective to hire experts whenever the agency becomes 
involved in complex site assessment activities. These contractors 
and consultants are trained in health and site safety procedures, 
knowledgeable of the signs and warnings of hazardous wastes, 
and familiar with the latest techniques and technologies used 
in the field. Of course, care must be taken to hire qualified 
contractors who not only have requisite skills, but also will be 
available when needed. 

Section 3, "Securing Hazardous Waste Contractor Assist
ance," provides guidance on )low an agency might administra
tively solicit contractor assistance, evaluate proposals for 
services, and develop well-drawn contract documents. 

When relying on outside experts, procedures must be in place 
to ensure coordination and regular communication between the 
agency and the contractors. This is essential to the timely and 
successful completion of the contracted duties. To facilitate co
ordination and information flow, it is usually necessary to hire 
or assign in-house staff to oversee and evaluate the contracted 
work. 

Organlzational Structure Options 

The foregoing personnel can, in turn, be organized as part 
of: ( 1) an existing unit or department of the highway agency, 
( 2) a new specialty unit or department; ( 3) an interdisciplinary 
in-house task force; or ( 4) an interdisciplinary consultant team. 

Integration into Existing Highway Agency Unit 

The least disruptive way to integrate in-house hazardous waste 
specialists into the agency decision-making process is to add 
them to the staff of existing units. Seek to place them in positions 
that are close to the source of the hazardous waste problems 
being encountered and will cause the least internal conflict. 
Planning and environmental units of the agency, whether in the 
district offices or central office, are logical locations for such 
staff additions. 

Establishment of New Specialty Unit 

It may be desirable to establish a new agency unit for the 
specific purpose of providing hazardous waste services. The Iowa 
Department of Transportation is considering establishing a dis
tinct Office of Hazardous Waste Remediation. While this may 
be a practical option in some states, take special care to ensure 
that the new unit does not polarize the other offices it is designed 
to be helping. 

In-House Interdisciplinary Task Force 

Highway agencies commonly use an in-house interdisciplinary 
task force to deal with hazardous waste problems. In-house task 
forces have several advantages. First, because they involve in
house staff, task forces can quickly and accurately characterize 
the kinds of hazardous waste problems that are most frequent, 
and should therefore be of highest priority to the agency. Second, 
they can become operational quickly because they do not involve 
immediate capital outlays for staff. Third, such task forces offer 
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flexibility in their membership. As the priorities of the agency 
change, so too can membership and involvement of agency staff 
on the task force. In-house task forces are also convenient mech
anisms for involving representatives of other state or federal 
agencies (e.g., Attorney General, state environmental agency). 

Several states rely on task forces to initiate work on agency 
hazardous waste issues. In Minnesota, for example, the Min
nesota Department of Transportation established an internal 
Hazardous Waste Task Force in 1985 to provide its District 
Offices with guidance on hazardous waste issues they were con
fronting. At its inception, task force membership consisted of 
representatives from the following departments: employee 
safety, district safety, maintenance, construction, motor carrier 
safety and compliance, and environmental services. Represen
tatives from preliminary design, right-of-way and the state At
torney General's Office were recently added to the task force. 
Since its creation 2\!2 years ago, this task force has been re
sponsible for: (1) developing a Spill Response Plan; (2) devel
oping a hazardous awareness training presentation for agency 
staff; ( 3) designating hazardous waste specialists in each District 
office; ( 4) training drill teams and soil boring crews on haz
ardous waste recognition and safety precautions; ( 5) developing 
procedures for handling the cleanup of illegally dumped wastes 
on agency right-of-way; ( 6) developing policy and procedures 
to be used in route and facility location planning; and (7) 
developing a policy towards the leasing agency property to po
tential hazardous waste generators. 

In California, a specialty task force was created in the De
partment of Transportation to identify the procedures that 
agency staff should follow during environmental, design, right
of-way, and construction activities. 

Interdisciplinary Consultant Teams 

Whereas the interdisciplinary in-house task force deals best 
with the development of agency policy and procedures, inter
disciplinary consultant teams are most effective in addressing 
the hazardous waste problems associated with a specific site or 
project. In this type of arrangement, one or more consultants 
are hired by the agency, under the supervision and control of 
in-house staff. 

Because of the complexity of hazardous waste management 
and the number of unknowns that may exist at a given site, a 
team of hazardous waste consultants may be most suitable for 
monitoring and responding to situations that may develop. The 
use of specialized services, when carefully managed by agency 
staff, will reduce the possibility of costly errors and unnecessary 
duplication of effort, while increasing the probability of making 
the best decision about handling, treatment, or disposal of the 
waste. 

The use of interdisciplinary consultant teams may be appro
priate in many circumstances, but is, perhaps, most clearly 
illustrated in the case where hazardous waste management and 
right-of-way construction must occur simultaneously. This sit
uation was faced by the Pennsylvania Department of Trans
portation. 

The Pennsylvania DOT is currently constructing a portion 
ofl-476 (the Blue Route) across the Mayer Landfill. This land
fill, perhaps not atypical of many landfills, accepted virtually 
any item-including cars, refrigerators, unusable building ma
terials, waste drums, and so forth . While hazardous wastes were 
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known to be present, the wastes were of unknown kinds, they 
were in unknown quantities, and they were located at unknown 
depths. EPA had studied and rejected the landfill as a potential 
Superfund site, concluding that the threat to public health from 
migration of pollutants into ground water was minimal because 
the landfill was in a rock quarry. 

However, when PennDOT bought the landfill as a right-of
way, route construction presented a series of complex problems. 
To assess what kind of design was possible, a working team was 
formed consisting of the PennDOT environmental official and 
other PennDOT personnel, the environmental engineering con
tractor, and the engineering firm developing the bridge design. 

The final design incorporated sinking a minimal number of 
caissons into the landfill. Developing this alternative was only 
possible in tandem with an intensive environmental investigation 
into the characteristics of the waste in the landfill. Further, 
because even a state-of-the-art study could not predict whether 
sinking the caissons would encounter unknown and potentially 
dangerous (e.g., toxic, explosive) wastes, careful strategic plan
ning had to be done beforehand, using the expertise of all par
ticipants. This cooperative problem-solving effort will continue 
throughout the portion of the project that involves construction 
into the landfill. 

3. SECURING HAZARDOUS WASTE CONTRACTOR 
ASSISTANCE 

The practice of contracting for services is not foreign to state 
highway agencies. Because of work force reductions and the 
trend towards privatization, agencies use private contractors and 
consultants for many activities, particularly design and main
tenance. Contracting is also used to obtain highly specialized 
services. Decisions to employ contractors reflect agency budget 
realities, constraints associated with the state's civil service sys
tem, or hiring freezes. 

Many state highway agencies will not find it cost effective to 
employ a full-time staff expert who specializes exclusively in 
hazardous waste site evaluation, investigation, and remediation. 
States with minimal highway construction programs will be 
particularly hard-pressed to justify the cost of training and 
equipping agency staff to deal with infrequent hazardous waste 
discoveries. Consequently, contractors and consultants may pro
vide important hazardous waste services in these states. 

Which hazardous waste site activities are best left to private 
contractors? Opinions vary from state to state, and among dis
tricts within a single state highway agency. This section ex
amines the contributions that contractors can make and how 
department of transportation staff can approach the selection 
of different contract services. 

Administrative Options 

As described below, there are several administrative options 
for securing contractor assistance: statewide contracts, informal 
invitation to bid, and formal request for proposals (competitive 
bidding). The feasibility of the options will depend on how 
quickly the agency needs the specialized services and the con
straints imposed by state procurement policies and procedures. 

Statewide Contracts 

Most state environmental agencies are extremely active in 
investigating and remediating uncontrolled hazardous waste 
sites. Many of these agencies have already screened and eval
uated local hazardous waste contractors on their abilities to 
provide certain services, including: conducting preliminary haz
ardous waste evaluations, performing detailed site investigations, 
preparing remedial design plans, preparing site safety plans, and 
conducting actual cleanup operations. 

Before proceeding on its own, the highway agency should 
check with its "sister" environmental agency to determine if: 
( 1 ) lists of approved hazardous waste contractors exist; ( 2) 
particular types of contractors have already been brought under 
contract; and ( 3) the highway agency can access needed services 
through this existing arrangement. Many response or cleanup 
tasks involving small sites and contained wastes (e.g., drums) 
can usually be handled through a statewide contract already 
established and operational with the state environmental agency. 

If such an arrangement is not available, the highway agency 
itself might consider letting a statewide contract for hazardous 
waste services. Contractor assistance could be solicited on an 
as-needed basis for preliminary site evaluations; field sampling 
and analysis; on-site monitoring; site safety plans; and actual 
cleanup. 

Having a preselected contractor "on-board" to provide "im
mediate" services may minimize the impact on a project's sched
ule that the unexpected discovery of hazardous wastes might 
otherwise have. While this administrative option will be appro
priate for certain "standard" services, such as record reviews 
and underground storage tank removals, it will generally riot 
suffice for complex situations. It may also not be allowable under 
certain states' contract procurement regulations. 

Informal Invitation to Bid 

Some states allow agencies to procure contractor services up 
to a specified ceiling amount without having to complete formal 
bidding procedures. Where this is allowed, prospective con
tractors are invited to submit proposals and bids in response to 
an informal request from the agency. Evaluation and selection 
are made in accordance with the agency's own criteria and 
timetable. Contractor services can usually be obtained within 1 
to 2 months under this arrangement. The high cost of hazardous 
waste services, however, when coupled with low bid ceilings, 
precludes the use of this arrangement for many site activities. 

Formal Request for Proposals and Competitive 
Bidding 

For complex hazardous waste problems, Requests for Pro
posals (RFP) will be necessary, if not required by state pro
curement procedures. Under this procedure, a description of 
the specific hazardous waste problem is prepared by the highway 
agency, and qualified contractors are invited to prepare a pro
posal on how they would provide the needed services. Cost 
estimates are also prepared and submitted. Specific requirements 
concerning such items as notification of the availability of the 
RFP; attendance at pre-proposal meetings; the selection process 
and timetable; and pre-award audit requirements make the RFP 



process an expensive and time-consuming one for the contractor 
and the highway agency alike. It usually takes 4 to 6 months 
to secure contractor services under RFP procedures. 

Criteria for Contractor Selection and Evaluation 

To identify and evaluate prospective contractors, the agency 
should, to the extent possible, develop a Request for Qualifi
cations (RFQ) tailored to its needs. The criteria for contractor 
selection and evaluation described below can be used in devel
oping the RFQ. Because of the technical nature of the work 
involved, it is advisable to involve a member of the state envi
ronmental agency and other technical experts in the evaluation 
process. 

The names of reputable hazardous waste contractors can usu
ally be obtained from the EPA regional office or from the state 
environmental agency. There are also directories available, list
ing the products and services available from different companies. 
One of these directories, the Hazardous Materials Control Di
rectory, is produced annually by the Hazardous Materials Con
trol Research Institute in Silver Spring, Maryland. It contains 
the names, addresses, and specialty areas of about 5,000 com
panies involved in various aspects of hazardous waste manage
ment. Companies are listed alphabetically, geographically, and 
by areas of specialty. By consulting local environmental agencies 
and available directories, a fairly comprehensive list of con
tractors offering specific services can be developed. 

To evaluate and select from among the available companies, 
a highway agency should ask every interested contractor I con
sultant to provide it with information sufficient to answer the 
following questions: 

1. Corporate background. How long has the firm been in 
business? What types of hazardous waste and other services can 
the firm provide? Does the firm have sufficiently trained staff 
in-house, or will it rely on subcontracts or other arrangements 
to provide qualified personnel? Does the firm have a reputation 
in the community and the profession for quality work and in
tegrity? (Check the firm's credentials with client references pro
vided by the firm, the EPA, and the state environmental agency. 
Also, visit the firm's office to get a feel for its level of profes
sionalism.) Has the contractor successfully completed other, 
similar projects to the satisfaction of the client? (Review pre
vious site assessments or similar studies performed by the firm.) 
How financially secure is the firm? Does the contractor have 
insurance or other financial capabilities to cover claims that 
might arise from the improper conduct of its duties? Is the 
contractor financially capable of meeting the contract require
ments? 

2. Staff qualifications. Who will perform the work and what 
are their qualifications? Is there the proper mix of geologists, 
hydrogeologists, environmental engineers, and chemists? Inter
view key personnel of the firm and the personnel most likely 
to be responsible for performing the work. (These people should 
be evaluated for their understanding of the issues involved, their 
apparent technical competence, and their ability to clearly ar
ticulate their thoughts.) Has the assigned staff completed the 
OSHA training requirements? (The selected contractor should 
not only be familiar with these regulations, but should have an 
aggressive program in place for compliance. The highway agency 
should receive assurance to this effect.) Do the contractor's key 
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personnel-particularly the assigned staff-display a good un
dersta~ding of the legal and regulatory issues involved in haz
ardous waste management, including its own as well as the 
agency's responsibilities regarding notification and liability? 
What assurances can be given that the assigned staff will be 
available, and can be quickly mobilized? Can the assigned staff 
demonstrate an ability to prepare a report that presents technical 
data in a manner understandable by nontechnical people? 

Because different hazardous waste site activities require dif
ferent skills and expertise, the following additional information 
should be requested when seeking site investigation, remedial 
design, or remediation services: 

1. Preliminary site evaluation. What would the firm's work 
plan for a "typical" site evaluation consist of? Will special 
detection techniques be used? If so, when and at what cost? 
(See Chapter 4, section 1, "Preliminary Hazardous Waste Site 
Evaluation," for a description of the tasks typically involved in 
this kind of investigative activity. Use the information presented 
there to evaluate the reasonableness and comprehensiveness of 
the contractor's proposal.) 

2. Detailed site investigation. What would the firm's work 
plan for a "typical" site investigation consist of? What type of 
field surveys would be used? What kind of sampling plan would 
be recommended? What will the site safety plan consist of? What 
standard QA/QC procedures will be employed? What labora
tories will be used for sample analyses? (Once again, refer to 
Chapter 4, section 2, "Detailed Hazardous Waste Site Inves
tigations," for a description of the types of surveys, how to 
develop a sampling plan, what should be covered in a site safety 
plan, and what QA/QC procedures should be in place. Use this 
information to evaluate the contractor's knowledge and expe
rience.) 

3. Remedial design. What experience can the contractor dem
onstrate in developing a remedial design package? To evaluate 
contractor proposals in this area, compare the familiarity shown 
by the contractor in his proposal with the following checklist 
of items in a typical remedial design package: 

• Design. This will typically have at least two phases: pre
liminary design and final design. More complex projects 
may have an intermediate design phase. One suggested 
phasing is: preliminary-at least 30 percent of the design; 
intermediate-at least 60 percent of the design; prefinal-
90 percent; final-100 percent. Phasing and concomitant 
review are important in remediation projects (especially 
when road or bridge construction is involved) because new 
information may necessitate an alteration of design. 

• Plans and specifications. Drawings and technical specifi
cations must correlate with each other and must accom
pany each design phase. 

• Legal and regulatory requirements. The contractor must 
assure the agency that all applicable federal, state, and 
local laws and requirements are being met in the design, 
construction, and operation of cleanup measures. The con
tractor must also identify the nature, process for filing, 
and fee schedule for items such as construction and op
erating permits; monitoring and testing requirements; and 
variances. 

• Equipment startup and operator training. All setup and 
operating procedures for treatment systems must be spec-
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ified. This includes any special training for personnel in
volved in any phase of cleanup. 

• Site health and safety plan. This plan should meet all 
applicable regulations, including Occupational Safety and 
Health Administration (OSHA) requirements, and should 
be sufficient to protect those on-site and in surrounding 
communities from safety and health hazards (e.g., expo
sure to toxic substances). 

• Quality assurance plan. All aspects of the project must 
meet described standards of quality. Procedures must be 
in place to monitor operations and ensure acceptable re
sults. Staff responsibilities for this should also be specified. 

• Additional studies. Additional studies, such as bench, pilot
scale, and field studies, may need to be made during the 
course of operations. Provision should be made for this 
possibility. 

• Operation and maintenance plan. Many remedial projects 
require operation and maintenance (O&M) plans. A typ
ical O&M plan includes a description of normal proce
dures; potential operating problems and solutions; 
monitoring needs and frequency; safety precautions; equip
ment and paperwork needs; and annual costs. 

• Cost estimate and schedule. The total project cost should 
be estimated, reflecting current prices for labor, material, 
and equipment, plus a schedule for accomplishing all tasks. 

4. Site remediation. Is the contractor familiar with the types 
of control, treatment, and disposal technologies that have been 
selected for implementation? What will the site safety plan con
sist of? 

As described above, contractors will have to prepare an ap
proved health and safety plan for its workers. If the plans 
submitted by a firm were used for previous Superfund cleanups 
and are more stringent than the OSHA Regulations, they should 
be acceptable. If the plans are less stringent, however, the high
way agency should require the contractor to use the OSHA 
regulations, even where they may not be legally applicable. The 
agency must weigh the costs of conforming the plans to the 
most stringent requirements versus the risk of future litigation. 
A health and safety plan that is less stringent than those pre
viously approved by EPA and others may be cited by workers, 
former workers, or nearby residents in future lawsuits as evi
dence of negligence. Thus, the agency's risk of being held liable 
in such toxic tort litigation is increased. 

To provide continuity, a highway agency may want to con
sider retaining the same engineering firm for all steps of the 
remediation process. Assuming that the firm is capable and 
experienced in hazardous waste management, the advantages of 
using such a "turnkey" service include tighter control over a 
complex process, less need for administrative coordination, and 
less "shopping" for a mix of companies by the highway agency. 
Where using one firm is not possible, the highway agency (and 
the official in charge) must make sure that the information 
(reports, drawings, etc.) supplied by each contractor be given 
to, reviewed, and, where possible, used by the succeeding con
tractor. If at all possible, one individual (either in the highway 
agency or in a lead engineering firm) should provide manage
ment continuity for the project. 

Special Contract Provisions 

A written contract will need to be executed with the selected 
contractor and consultant team. It must delineate as clearly as 
possible: ( l) a description of the services to be performed; (2) 
a listing of the key personnel responsible for accomplishing the 
work; ( 3) the arrangements with subcontractors and consul
tants; ( 4) a timetable for completing the work; ( 5) a provision 
describing under which jurisdiction the contract terms will be 
interpreted; ( 6) a provision governing whether and to what 
extent the contract obligations can be assigned; (7) a budget, 
including a statement of the rates and procedures for handling 
cost overruns; and ( 8) a description of how payment will be 
made. Other provisions, in addition to these "standard" ones, 
should also be negotiated in a hazardous waste contract to 
protect the interests of the highway agency and shield it from 
liability. 

When contracting for hazardous waste site investigation ser
vices (sampling, etc.), the agency should seek to include pro
visions covering the following items in the contract document: 

1. Right-of-entry. Specify who is to obtain permission to enter 
the property. If the highway agency does not own the site, it 
will have to warrant that all necessary permissions for the con
tractor to enter the site and conduct subsurface investigations 
will be obtained. 

2. Subcontractor selection. Circumstances may arise where it 
is necessary to hire subcontractors, in addition to those already 
identified by the prime contractor. The contract should give the 
highway agency control over the hiring of any additional sub
contractors if there is a demonstration of need and due notifi
cation from the prime contractor. 

3. Worker protection. Whenever hazardous substances are 
known, assumed, or suspected to exist, the contractor should 
be required to take appropriate precautions to protect the safety 
and health of the assigned staff, and to comply with all applicable 
federal and state laws (including staff training in conformance 
with OSHA worker protection requirements). 

4. Notification. Upon discovering of suspected hazardous 
wastes, the contractor should be required to notify appropriate 
highway agency staff and all required federal and state envi
ronmental officials. 

5. Treatment of contaminated samples. Soil, water, and other 
samples obtained from the site may be contaminated by haz
ardous substances. The contractor should be required to employ 
special precautions in the containment, labeling, transportation, 
testing, and storage of such samples. These precautions are 
necessary to ensure the integrity of the samples, to protect those 
who might come in contact with them, and to prevent their 
unauthorized removal, use, or disposal. To the extent practi
cable, the contract should also specify the sample disposal pro
cedures to be used. 

6. Treatment of contaminated equipment. The contractor 
should be required to properly decontaminate any equipment 
that may become contaminated during the site investigation. 
Similarly, the contractor should be required to properly dispose 
of any contaminated consumables. 

7. Indemnification. The contract document should provide 
indemnification and "hold harmless" clauses between the 
agency and the contractor covering negligence, gross negligence, 
and willful misconduct in the contractor's performance. In ad
dition, however, many hazardous waste contractors are now 



seeking indemnification from claims that might arise from their 
activities. Requests for indemnification may be made on several 
fronts: 

• Indemnification from claims by current property owner. 
The discovery of hazardous wastes on the property may 
reduce the property's value and spur the owner to initiate 
recovery action against the contractor. The agency may 
be asked to defend, indemnify, and hold the contractor 
harmless from any claim or liability for injury or loss of 
any type arising from the contractor's discovery of un
anticipated hazardous wastes on property not owned by 
the agency. The agency might also be asked to compensate 
the contractor for any time spent or expenses incurred. 

• Indemnification from claims arising from sampling-related 
contamination. There is some risk that sampling may con
taminate certain subsurface areas. This might occur, for 
example, when a boring device moves through a contam
inated area into an aquifer, underground stream, or other 
body not previously contaminated, yet capable of spread
ing the contamination. Because nothing can be done to 
prevent such an occurrence, and because sampling is a 
necessary part of the on-site assessment work, the agency 
may be asked to defend, indemnify, and hold the contractor 
harmless for any claim or liability that arises as the result 
of contamination from sampling. The contractor may also 
request that the agency pay for any defense-related ex
penses. 

• Indemnification from claims arising from failure to discover 
hazardous wastes. Failure to discover hazardous substances 
after employing appropriate and agreed-upon sampling 
techniques does not guarantee that they do not exist on 
the site. The agency may be asked to defend, indemnify, 
and hold harmless the contractor from any claims or li
ability arising from his failure to detect the presence of 
hazardous wastes through techniques commonly employed 
for the purpose. Again, the contractor may also seek reim
bursement for the costs incurred. 

Many states are prohibited from providing indemnification 
to contractors. Where indemnification is allowed, it should be 
limited in the following ways: ( 1) consistent with applicable 
statute, so as not to include damage from the sole negligence 
or willful misconduct of the contractor; (2) to the extent funds 
are appropriated and allocated; ( 3) to a stated amount, with a 
"deductible" in the amount of existing insurance; and ( 4) to a 
specific risk, i.e., arising from the handling of hazardous ma
terials. When confronted with indemnification requests from a 
contractor, seek the advice of legal counsel familiar with state 
contract law. 

Contracts for waste disposal, transportation, and treatment 
services are usually written by the companies providing the 
specialized service. Because they contain "boiler plate" provi
sions slanted in their favor, these contracts should be scrutinized 
by agency legal counsel to ensure that they meet the agency's 
needs as well as those of the contracted firm. To protect the 
agency's interests, provisions covering the following items 
should be included in the contracts: 

1. Insurance. The contract should clearly state that the trans
portation, disposal, or treatment firm has insurance and what 
its conditions and limits are. Once again, most cleanup firms 
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will seek a broad, "hold harmless" or indemnification provision 
in their contracts, particularly if they are having difficulty ob
taining insurance. These "hold harmless" clauses will: (a) pro
vide that all damages, costs, and losses relating to the 
transportation, disposal, or treatment of the hazardous waste 
are to be paid by the highway agency, unless they are negligent; 
and (b) require that the agency pay for or defend any lawsuit 
relating to the waste brought against the transporter, disposer, 
or treatment facility. Most states do not allow government bodies 
to enter into such agreements. If, however, the agency is allowed 
to accept such a "hold harmless" clause, negotiate its language 
carefully. Be particularly wary of agreeing to defend another 
company in any lawsuit, because even frivolous lawsuits result 
in costs. 

2. Partial indemnification. As with site assessment contrac
tors, the contract should provide a "hold harmless" clause 
between the agency and the contractor covering contractor neg
ligence, gross negligence, and willful misconduct. In addition, 
the highway agency should seek indemnification from the trans
portation, disposal, or treatment firm if it sends wastes to a site 
not specified in the contract or if the compliance status of the 
site is not as represented by the disposal or treatment firm. Also, 
if the contract is with a common carrier (e.g., a railroad), the 
agency should attempt to include a provision that the common 
carrier is subject to the same standard of liability as the agency, 
regardless of its status as a common carrier. The law in many 
states is that common carriers cannot be held strictly liable. 
Without such a provision, if there is an accident during trans
portation, the agency will probably be held strictly liable. The 
transporter may be held liable only if it is negligent. The agency 
can protect itself with a carefully worded partial indemnification 
agreement. 

3. Corporate liability. The contract should provide that all 
contract provisions are effective on future corporate entities of 
the other party. This is an increasingly important provision as 
more small hazardous waste firms merge to form larger "con
glomerates" capable of providing, in the absence of adequate 
insurance, the necessary financial resources to compete in the 
hazardous waste business. 

4. Compliance with federal, state, and local laws. Include an 
explicit provision that the party transporting, disposing, or treat
ing the hazardous waste is in compliance with all applicable 
federal, state, and local laws. The agency should obtain docu
mentation from them demonstrating this compliance. Check 
independently with the state environmental agency and EP A's 
regional office to determine whether the facility to which the 
wastes are to be sent is in compliance with state and federal 
environmental regulations. Obtain a copy of the selected facil
ity's recent compliance history. The agency may be subject to 
a greater risk of liability for a Superfund response action at the 
facility or a toxic tort lawsuit if the facility has a poor compliance 
record. 

5. Waste characterization. The agency should clearly and 
completely identify all the chemicals in the waste sent to a 
treatment or disposal facility to avoid any claim at a later date 
that there was fraud or misrepresentation that could make the 
agency liable for all costs. 

6. Contingencies. The contract should provide a mechanism 
for addressing changes in regulations or standards governing 
technologies (and, therefore, the technologies and the use of 
them) while the contract is in process. The contract should also 
anticipate contingencies, such as the unexpected discovery of 
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additional hazardous wastes, and specify how the cost and time 
implications of such contingencies will be handled. 

7. Miscellaneous provisions. There should be an explicit state
ment that the agency waives no rights or defenses. Include a 
force majeure clause, and examine it to ensure it is not one
sided. If desirable, include a confidentiality provision. 

In closing, it is important to recognize that the hazardous 
waste industry has expanded rapidly in response to environ
mental regulations over the past 7 years. Many companies with
out proven track records in the field have been started during 
this period to respond to the market demands fostered by these 
requirements. The unavailability of accurate, consistent, and 
thorough information about many of these companies makes 
the task of evaluating and selecting hazardous waste contractors 
a particularly difficult one for highway officials. While problem 
contractors will undoubtedly disappear as the hazardous waste 
industry matures, caution must be exercised by agency legal 
counsel. The importance of hiring qualified hazardous waste 
contractors, and of preparing "tight" contract documents, can
not be overemphasized. 

4. DEVELOPING A COMMUNITY RELATIONS PLAN 

Any situation involving hazardous wastes may arouse the 
concerns of the local community. If the public fears releases of 
hazardous substances from the site and presses for costly cleanup 
techniques or initiates lawsuits, the problem will become more 
difficult to manage. Therefore, when a highway agency has 
responsibility for land containing hazardous wastes that may be 
of public concern, it should develop a community relations plan 
to turn public response to its benefit. A community relations 
effort serves two functions. First, it addresses public concerns 
about how a highway agency is handling hazardous wastes found 
in a ROW. Second, it integrates community needs into the 
resolution of the situation. 

How a community will respond to a waste problem-and 
thus the types of community relations efforts highway agency 
will need to undertake-depends on several factors. Often the 
size and technical complexity of site cleanup determine how 
comprehensive and detailed a community relations program 
must be. Other factors that may influence the level of citizen 
concern include: the size and location of the community; media 
interest; the number of families potentially affected by the 
wastes; and the presence of active citizen or environmental 
groups in the community. 

Once public concern is aroused, citizens will want information 
about the effects of exposure on their health and environment, 
both before and during road construction. The highway agency 
may either be perceived as a helpful agent (a remover of a 
problem) or as a harmful one (literally "stirring up" trouble). 
The fears that grave harm may have already resulted could 
cause citizen response, if poorly handled, to become yet more 
strident. On the other hand, a carefully conducted community 
relations effort can foster trust in the highway agency and its 
remediation program. 

Here are the steps a highway agency should follow in devel
oping a community relations plan: 

1. Determine if the highway agency itself will handle the 
program, or if responsibility will be turned over to a state en
vironmental agency or a consulting firm. Be clear about the role 

of district personnel and central office staff. Whatever the de
cision, all agency officials involved in the project must see them
selves as in the business of public relations. 

2. Identify the federal and state regulations under which the 
land or the hazardous waste site falls and follow any required 
community relations procedures. For instance, the EPA pro
vides detailed guidelines for community relations programs con
cerning sites that fall under Superfund regulations. 

3. Decide if the hazardous wastes will be contained on-site 
or be removed. Leaving wastes on-site can arouse greater com
munity concern and may involve the highway agency incite 
community relations for a longer period of time. 

4. Identify the stages of hazardous waste management that 
will require public relations-e.g., assessment and remedia
tion-and determine the appropriate approach to public rela
tions in each stage. Different stages may require different 
approaches. 

5. Determine how acc1m1te information concerning the neen 
for and approach to hazardous waste management can be dis
tributed and explained to the community. The appropriate tech
niques will vary by community, but the best way to reach 
concerned citizens is usually through small, informal efforts that 
are conducted periodically and do not skirt the emotional or 
difficult issues involved. 

6. Give citizens an opportunity to comment on and provide 
input to ongoing and proposed site work. 

7. Focus and resolve conflict among various public groups 
and the highway agency. Progress on a project can be slowed 
or halted if conflicting groups carry enough political clout. 

The public relations techniques used must be tailored to the 
community and site involved. The following are possible options: 

1. Telephone contacts. 
2. On-site discussions. If the threat to human health or the 

environment is particularly acute at the site, the highway agency 
should consider establishing an on-scene information office. A 
person could be stationed full-time in a trailer to respond to 
inquiries and to prepare fact sheets. 

3. Media appearances, .news conferences, or news releases. 
4. Citizen group meetings. 
5. Briefings with local government officials, often before a 

news conference and meetings with citizens. 
6. Exhibits, for example, charts, diagrams or photographs. 

Target audiences can be the public, environmental groups, or 
the media. Exhibit site is determined by target audience. 

7. Fact sheets and progress reports. In Pennsylvania, for ex
ample, a consultant group publishes a monthly review of design 
and construction activities on Interstate 476. 

8. Formal public hearings or public meetings. 
9. Presentations. 
10. Public inquiry responses. An agency contact should be 

assigned to provide consistent and accurate information to in
quiries. 

11. Small group meetings or workshops. 
12. Site tours. 
13. Information repositories. 

A public relations program is an important part of an agency's 
overall strategy for dealing with hazardous waste sites. See sec
tion 5, "Bibliography and References," for additional guidance 
on how to develop an effective public relations program. 
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TRANSPORTATION, Provisions for handling of hazardous 
or toxic wastes. Also, special provisions for removal and 
disposal of landfill material, and for work with asbestos 
disposal areas. 

Chapter 4 

IDENTIFICATION AND REMEDIATION OF HAZARDOUS WASTE SITES 

This part of the compendium provides a detailed description of the ac
tivities associated with the identification and remediation of hazardous 
waste sites. Highway agencies with plans to create an in-house hazardous 
waste capability will find this part helpful in understanding the training 
and experience needed by staff to perform certain duties. Highway officials 
will also find the information in ,this part useful in selecting, evaluating, 
and monitoring the activities of hazardous waste contractors. • Section 
1 describes how to perform a preliminary hazardous waste site evalua
tion-an essential activity that should be undertaken by, or on behalf 
of. a highway agency before every real estate transaction. • Section 2 
describes the elements of a detailed hazardous waste site investigation. 
• Section 3 describes the techniques and technologies available for clean
ing up different kinds of hazardous waste. It also describes the factors 
to be considered when selecting and implementing a remedial action. 
• Section 4 contains bibliographic references used in developing the 
material presented in this chapter. 

1. PRELIMINARY HAZARDOUS WASTE SITE 
EVALUATION 

The risks of Superfund liability can be significantly reduced 
by conducting a preliminary hazardous waste site evaluation 
prior to acquiring a property. A preliminary hazardous waste 
evaluation may involve any or all of the following activities: 
research of existing records and files, collection and review of 
available land use maps, evaluation of available photographic 
information, and conduct of personal interviews. Each of these 
activities can yield useful information on the past and present 
uses of a particular parcel of land. This section describes these 
activities and available sources of information. 

Review of Existing Records and Databases 

Depending on the size and number of tracts under evaluation, 
a large amount of information can be compiled from existing 
records and files. National hazardous waste databases that have 
been set up under federal legislation can be searched. In addition, 
a range of state and local sources of information can be accessed 

for hazardous waste information. To the extent that time and 
budget permit, all potential sources of information should be 
examined. 

Federal Information Sources 

Table 8 identifies federal agencies that may have information 
or evidence of regional hazardous waste sites or activities. These 
agencies should be consulted periodically for information that 
may be of value in assessing the historical or current uses of 
property under consideration for purchase by the highway 
agency. 

The U.S. Environmental Protection Agency maintains a num
ber of useful databases concerning potential waste sites, existing 
known waste sites, spill sites, disposal sites, and hazardous waste 

Table 8, Federal sources of information. 

U.S. Environmental Protection Agency (EPA) 
u.s. coast Guard 
U.S. Department of Agriculture 

Soil Conservation Service 
Agricultural Stabilization and conservation Service 
Forest Service 

U.S. Department of the Interior 
Fish and Wildlife Service 
Bureau of Land Reclamation 
u.s. Geological survey 

U.S. Army Corps of Engineers 
u.s. Census Bureau 
Federal Emergency Management Agency (FEMA) 
National Oceanic and Atmospheric Administration 
Department of Justice 
Securities and Exchange Commission 
National Aeronautics and Space Administration 



transporters, producers, and managers. These databases-de
scribed below-can be accessed from EPA regional offices. 

Comprehensive Environmental Response, Compensation and 
Liability System CERCLIS. The Comprehensive Environmental 
Response, Compensation and Liability System (CERCLIS) is 
the most complete and up-to-date list of potential hazardous 
waste sites in the country. The list presently contains approx
imately 26,000 sites and is updated twice weekly. This computer 
listing can generate sublists by zip code, county, city, or site 
names. The database provides: the location of the site with street 
address, city, county, zip cod.e, latitude, longitude, and a reading 
on the accuracy of the location; whether the site is on the 
National Priorities List (NPL); whether it is a federal facility; 
the date of site discovery; the date of preliminary assessment; 
the date of site inspection; and the date that the site was given 
a hazardous ranking score. The list has no technical information 
on the sites; more specific information must be requested sep
arately. 

To access CERCLIS an agency must request the desired 
information, in writing, from the appropriate EPA regional 
office's Freedom of Information Office. When sites have been 
located, through CERCLIS or elsewhere, another written re
quest to the same address can be made for the technical infor
mation gathered in the preliminary assessment and site 
inspection. Each state submits a list of potential waste sites that 
is compiled into the CERCLIS list. Some of these sites have 
been partially or fully characterized by preliminary and site 
inspection and some have been ranked for the NPL. The haz
ardous ranking scores of specific sites are also available at EPA 
regional offices. 

For more detailed information from CERCLIS, contact EPA 
in Washington, D.C. The CERCLIS list of hazardous waste 
sites is also available through the National Technical Infor
mation Service (NTIS). 

National Priorities List. The National Priorities List (NPL) 
ranks hazardous waste sites according to highest priority for 
cleanup under Superfund. The NPL has the locations and names 
of approximately 800 sites along with their NPL ranking (i.e., 
an estimation of the urgency of cleanup). Much off-site data 
collection and on-site sampling were performed to rank the site. 
This information is available through the EPA regional office 
and is accessed as part of CERCLIS. The NPL is updated every 
6 months. Highway officials would be wise to avoid any property 
with an NPL site, unless cleanup is slated or completed. 

Emergency Response Notification System. The Emergency Re
sponse Notification System (ERNS) contains information on 
any significant spill of potentially hazardous material. The U.S. 
Coast Guard or the EPA regional office can access ERNS and 
may be able to locate past or recent spills on or adjacent to 
existing or potential highway rights-of-way. 

Hazardous Waste Data Management Information System. The 
Hazardous Waste Data Management Information System 
(HWDMIS) is EPA's most comprehensive hazardous waste 
data system. It contains a wide variety of information on, for 
example, all generators, transporters, treatment, storage, and 
disposal facilities that notified EPA of their activities (approx
imately 50,000 entries). Names, addresses, facility type, and 
waste types handled are identified. It gives the results of in
spections of RCRA facilities (this is a regional database that 
includes inspection date, type, status, and responsible agencies). 
It also includes the enforcement actions taken against RCRA 
facilities, including enforcement type, status, violation type, and 
penalties imposed. 
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Sublists from this computer database can be generated by 
county or zip code, and can be obtained by writing to: Freedom 
of Information Office, Mail Code AlOl, Environmental Pro
tection Agency, 4701 M Street, S.W., Washington, D.C. 20460. 

Underground Storage Tank Database. EPA has established 
requirements for underground storage tank reporting in 40 
C.F.R. 280.22. Notification is required for all underground stor
age tanks that have been used to store hazardous substances 
since 1974, that are in the ground as of May 1986 or are brought 
into service after May 1986. Tanks with less than 1,100-gal 
capacity used for farm or residential motor fuel storage are 
exempt, as are tanks for residential heating oil storage (state 
and local regulations may not exclude these tanks). Owners 
must report the use status, age, capacity, location, and substance 
stored for all tanks. Reports are made to designated state agen
cies. (For the designated agency in your state, see Fed. Reg. 
Vol. 52, No. 74, Appendix II, April 17, 1987.) 

Superfund Comprehensive Accomplishments Plan. The Super
fund Comprehensive Accomplishments Plan (SCAP) is a com
puter database containing information on the remedial, removal, 
and enforcement actions at NPL sites. This list will eventually 
be a sublist under CERCLIS. It contains specific information 
on approximately 800 sites and can provide the highway planner 
with excellent previous survey data on certain NPL sites. In
formation from this database can be accessed through the ap
propriate EPA regional office. 
. Surface Impoundment Assessment. This database contains ex
tensive information about known hazardous pits, ponds, and 
lagoons (approximately 200,000 entries). Information on this 
database can be obtained from the EPA at Research Triangle 
Park in Durham, North Carolina, or at the ten regional EPA 
offices. 

State and Local Information Sources 

State and local agencies are excellent sources of information 
regarding past and present hazardous waste-related activities at 
a particular site. Tables 9 and 10 identify agencies and orga
nizations that can provide historical or current records and files. 

Table 9. State sources of information. 

Environmental Protection or Public Health Agencies 
State Geological Survey 
State Fish and Wildlife Agencies 
Attorney General Office 
State Fire Marshal 
Occupational Health and Safety Agencies 

Table 10. Local sources of information. 

county or Local Registry of Deeds 
County or City Health Departments 
Local Fire Department 
Local Police Department 
Local Water and sewage District 
Local Media 
Local Chamber of commerce 
Local Planning Boards 
Local Library 
Local Contractors (e.g., well drillers) 
Local Historical Society 
Community at Large 
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When the present or former occupants of a site are known, 
company records and log books will also be extremely inform
ative. Several of the most promising sources of information are 
discussed further below. 

State Environmental Agency. This is one of the most valuable 
sources of information on sites that do not appear on the NPL, 
but where wastes have been confirmed or are strongly suspected. 
The state environmental agency also has information on permits 
that were issued to current and past site owners. Investigate the 
owners' compliance history with the permit requirements. 

State Attorney General's Office. The environmental protection 
office of the state Attorney General's office records cases of 
enforcement on hazardous waste issues. After a title search has 
been completed, provide the names of all property owners of 
the site to the Attorney General's office to find out whether 
there has been any litigation concerning the property. If the site 
is a hot spot of legal issues, the land should probably be aban
doned us u potential highway right-of-way. 

County I Local Registry of Deeds. The history of ownership 
and land uses of a parcel can be found at the county or local 
registry of deeds. It may be most expedient to have a lawyer 

Table 11. Land uses typically associated with hazardous waste. 

who is familiar with title searches do this work. If the historical 
profile of the property references any of the land uses listed in 
Table 11, further investigation of the site is usually warranted. 

Local Fire Department. Normally, the state requires that all 
potentially flammable or explosive substances and storage fa
cilities for hazardous waste, including laboratories, industries, 
gas stations, and so forth, file for a permit or license from the 
local fire department. Fire department records of hazardous 
substance users are open to the public and can be accessed by 
property location. Most departments develop prefire plans for 
commercial and industrial properties that identify hazardous 
substance use by identity, location, and quantity. 

The local fire department is also likely to be the depository 
of much of the hazardous substance information required under 
Title III of the Superfund Amendments and Reauthorization 
Act of 1986 (SARA). Known as the Emergency Planning and 
Community Right-to-Know Act of 1986, Title III requires that 
the governor of each state appoint an emergency response com
mission by April 17, 1987. This commission designates emer
gency planning districts within the state and appoints members 
of local emergency planning committees. Each local committee 

Land uses that involve any of the following operations, processes, or 
activities are likely to generate hazardous wastes and to have chemical or 
fuel storage facilities on-site. 

1, Repair and maintenance of motor vehicles (automobiles, aircraft, trucks, 
construction equipment, RVs), 

2, Electroplating and other metal manufacturing and fabricating operations. 
3. Metal finishing, refinishing, and etching (auto body, printed circuit 

board manufacturing, jewelry fabrication). 
4, Operation or repair of printing and reproduction equipment, 
5, Dry cleaning and laundry services. 
6, Photographic processing and printing, 
7. Analytical laboratory operations. 
8. Building and excavation of structures and roads. 
9. Provision of home, industrial, or commercial pest control, 

10, Chemical manufacture, formulation, or processing, 
11. Warehouse operations, 
12. Manufacture, formulation, or processing of pesticides or agricultural 

products or chemicals. 
13, Home, garden, pool or agricultural supply manufacturing. 
14, Textile manufacturing (including fabric dying and finishing), 
15, Manufacture, refinishing, or stripping of furniture or wood products. 
16, cosmetic manufacturing or processing. 
17. Chemical treatment of lawns, gardens, yards, or provision of other 

landscape and tree services, 
18. Pressure treating or preserving wood products. 
19, Building and repair of boats. 
20, Production and repair of shoes. 
21. Paint formulation and mixing. 
22, Metal galvanizing. 
23, Drum, barrel, and tank reconditioning, 
24. Battery manufacturing, rebuilding, or recycling. 
25. Solvent recycling. 
26. scrap metal and junk yard operations. 
27, Chemical and petroleum product storage facilities (both above and 

underground tanks and flammable storage rooms), 
28, Landfills. 
29. Receive bulk deliveries of raw or processed materials. 
30, Lessor or renter of vehicles, maintain fleet operations, rent equipment. 
31. Product distribution, consolidation, and shipping operations. 
32. Waste or spent product incineration. 
33. Nursery and greenhouse operations. 
34, Schools, auditoriums, and other facilities with large heating 

requirements. 
35, Recycling facilities. 



must prepare an emergency response plan by October 17, 1987. 
To support this emergency planning effort, every facility that 

is required, under the Occupational Safety and Health Act of 
1970 (OSHA, Pub. L. No. 91-596) and subsequent regulations, 
to prepare and have available a material safety data sheet 
(MSDS) must submit this MSDS or a list of its hazardous 
chemicals to the local fire department. As this local database 
develops, it will become a valuable source of hazardous chemical 
information. 

Local Water Department. City water departments are re
sponsible for monitoring municipal water quality to ensure safe 
drinking water. They are, therefore, generally cognizant of the 
potential polluters of their waters and might also be of help in 
locating potential hazardous waste sites or contaminators. 

Company Records. Company records, if retrievable, may pro
vide excellent data on the source and extent of contamination. 
Past and present facility owners' names and addresses can be 
located in a title search. Facility representatives may be able to 
provide records, log books, receipts, supply company records, 
waste hauler and transporter records, waste storage inventories, 
manifests, and shipping orders. Facility owners can provide the 
names of plant managers or employees who may be more knowl
edgeable about a particular plant. When company records are 
made available, use them to determine, as applicable, the chem
icals used by the company, the method(s) and location of waste 
storage and disposal activities, the location of raw material or 
product storage tanks, and the location of sumps, drains, and 
waste piping. Some businesses may be willing to provide a per
mitting history and files containing information on legal actions 
or regulatory violations. 

Land Use Maps 

Land use maps, present and past, may also provide valuable 
information about the potential for hazardous wastes on a site. 
Maps can indicate not only the ownership and occupants of a 
parcel but also where on the property certain hazardous waste
related activities took place, where hazardous materials were 
stored, or where hazardous waste pits or lagoons were placed. 

The U.S. Geological Survey (USGS) National Cartographic 
Information Center (NCIC) can provide land use maps dating 
back to 1800. These maps are stored on microfilm and can be 
viewed at the four USGS regional offices. They can also be 
purchased for about $12.00 per map by submitting a written 
request to the closest regional office: 

• Western Mapping Center, 345 Middlefield Road-Mail 
Stop 439, Menlo Park, CA 94025. 
• Rocky Mountain Mapping Center, Mail Stop-604, Box 
25046, Denver Federal Center, Denver, CO 80225. 
• Mid Continental Mapping Center, 1400 Independence 
Road-Mail Stop 200, Rolla, MO 65401. 
• Alaska Office-NCIC, U.S. Geological Survey, Skyline 
Building, 218 E Street, Anchorage, AK 99501. 

Maps can also be accessed through the National NCIC in Res
ton, Virginia: National Cartographic Information Center 
(NCIC), U.S. Geological Survey, 507 National Center, Reston, 
VA 22090. 

For historical land use information, the Sanborn Map Com
pany (629 Fifth Avenue, Pelham, New York 10803) may be 
able to provide detailed information on the location and contents 
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of specific buildings. Sandborn maps, created in the l 860's for 
fire protection and insurance purposes, can provide a profile of 
the historical uses of a particular location in many industrialized 
areas. Unlike USGS maps, which provide block information, 
Sanborn maps (if available for the geographic area of interest) 
provide information on the historical uses of a building. Maps 
from the 1960's through the present day are available for sizable 
portions of over 11,000 communities with populations over 
2,000. Maps of the land uses in major urban areas are updated 
annually. 

Aerial Photographs 

Aerial photographs can be used to document the chronology 
of changes in an area's land use and to identify suspected haz
ardous waste sites. To use aerial photographs for locating po
tential hazardous waste sites, compare older aerial photographs 
with more recent ones. Starting with the earliest available pho
tos, examine each one carefully for small changes in land use. 
Look for: 

• Obvious physical indicators of contamination. These include: 
tanks, pits, lagoons, ditches, plumes of pollution in surface 
waters, railroad beds, loading ramps and docks, waste and ma
terial piles, landfills, and burning areas. The photographic record 
may indicate the position and burial of materials over time. 

• Changes in soil conditions. Differences in color or tone 
indicate variation in the hydrological and textural characteristics 
of the soils. Coarse-textured soils appear light grey on black
and-white photos as the result of relatively rapid drainage. These 
lighter tones may indicate paths for the movement of contam
inants. Barren areas devoid of vegetation will also appear lighter 
in tone, indicating mineral soil. Aerial photos can also identify 
wetlands, floodplains, erosion-prone soils and permafrost areas. 
This is valuable because drainage or other problems may make 
a parcel of land unsuitable for highway construction. 

• Changes in vegetation. Vegetative conditions indicative of 
problems carr be interpreted from aerial photographs. These 
conditions include: ( 1) barren soil areas; ( 2) decreases in the 
number of plants; ( 3) changes in the vigor of plants; ( 4) absence 
of characteristic plant species; ( 5) presence of dead trees or 
shrubs; (6) early "fall" colors or senescence in plants; and (7) 
presence of plant species adapted to toxic environments. 

Aerial photos can also provide a general idea of site environs 
as well as potential pollution receptors and patterns of disper
sion. Preparing an annotated base map with suspect areas and 
dates can be helpful for organization. Combining more tradi
tional research (e.g., title research) with aerial photographs at 
concurrent dates is particularly effective in identifying potential 
hazardous waste sites. 

Aerial photographs are also archived at the USGS and can 
be obtained by a written request. The USGS is a clearinghouse 
for photographs and can usually provide aerial photographs in 
a wide variety of scales as far back as the early l 900's. When 
requesting aerial photographs from the USGS, be as specific as 
possible in terms of location, scale, years, types of photographs 
(infrared, color, or black and white). Photographs range in price 
from $6 to $65 and will be received 3 to 5 weeks after requested. 
Priority orders can be sent out in five working days at triple 
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the normal price. The NCIC may also be able to provide aerial 
photographs of the area of interest. 

The U.S. Geological Survey has also compiled large amounts 
of Side Looking Airborne Radar (SLAR) data since 1980. 
SLAR provides radar images of the land surface with a high 
level of detail. These images are useful in interpreting topo
graphic maps of the same scale. The detail in these radar images 
can also help a highway planner identify suspect areas of struc
tural weakness, landslide, prone areas, glacial features, and other 
potential geologic hazards. These data are also available through 
written request to the appropriate regional office of USGS in 
the form of photographs, radar mosaics, and digital data tapes 
for Geographic Information Systems (GIS) (see below). The 
photographs, called image strips, are usually the most useful 
for evaluation. 

If the land under consideration contains or is adjacent to a 
known hazardous waste site, aerial photographs of the site may 
also be available through the Freedom of Information Office at 
the appropriate EPA regional office. Photographs of known 
hazardous waste sites are kept and interpreted at the EP A's 
photographic interpretation centers (Environmental Monitoring 
Systems Laboratory (EMSL-L V), Remote Sensing Branch, P.O. 
Box 15027, Las Vegas, NV 89114; Environmental Photographic 
Interpretation Center (EPIC), P.O. Box 1587, Vint Hill Farm 
Station, Warrenton, VA 22186 ). Call the interpretation centers 
to ask about the availability of aerial photographs and to identify 
the appropriate EPA office through which to submit a formal 
request. Also ask for available interpretive data on the photo
graphs that are requested. Photographs in stock should be re
ceived in a month or less. 

In rural areas, the U.S. Department of Agriculture may be 
able to provide historical aerial photographs. Department of 
Agriculture photographs are archived by the Agricultural Sta
bilization and Conservation Service at the following location: 
Aerial Photograph Field Office, P.O. Box 30010, Salt Lake City, 
UT 84130. 

Aerial photographs taken before 1950 are available through 
the National Archives at the following address: General Service 
Administration, National Archives, Cartographic Branch, 8th 
and Pennsylvania Ave., N.W., Washington, D.C. 20408. 

Canadian aerial photographs, if needed, can be obtained from 
the Canadian National Air Photo Library: Canadian National 
Air Photo Library, Surveys and Mapping Building, 615 Booth 
Street, Ottawa, Canada KlA OE9. 

Other Canadian remote sensor data can be obtained from the 
Canada Center of Remote Sensing: Canada Center of Remote 
Sensing, 717 Belfast Road, Ottawa, Canada, KlA OY7. 

On the local level, many municipalities periodically conduct 
aerial surveys. Consult with local authorities to determine the 
availability of such photographs in the area of interest. There 
are also over 200 private aerial photography mapping companies 
in the United States. Often these companies archive their aerial 
historical photographs, and will provide them at a nominal fee. 
Aerial mapping companies can be found in the Yellow Pages 
of the telephone directory or through professional directories, 
e.g., Photogrammetric Engineering and Remote Sensing. In ad
dition, any one of these companies can be hired to take aerial 
photographs of specific areas if no existing or very recent pho
tographs can be located. Alternatively, hiring or chartering a 
private plan to fly over the land so that agency personnel can 
take 35-mm or video pictures can be less expensive and provide 
valuable information. 

Personal Interviews 

Interviewing community residents is an important means of 
confirming suspicions about potential hazardous waste contam
ination. Local residents and officials can often provide infor
mation that is not contained in existing records. Zoning, 
planning, tax, and administrative personnel may be able to pro
vide historic information not otherwise available. Former com
pany employees can also provide invaluable information on the 
firm's operations and activities that may have involved hazard
ous materials. Abuttors are generally aware of operations that 
took place on a parcel of land and may be able to describe 
situations that warrant further investigation. 

Other Site Evaluation Techniques 

The foregoing activities may provide sufficient information 
to assess the potential for contamination on a property under 
evaluation. However, it may be necessary or desirable to conduct 
additional studies before proceeding with a detailed site inves
tigation. One or more of the following remote sensing techniques 
may be employed to gather more information about the site. 
Remote sensing refers to a range of techniques for detecting, 
measuring, and mapping areas from a distance, usually from 
above. Large areas of land can be surveyed quickly in this way. 

Aeromagnetometer Surveys 

Aeromagnetometer surveys can be used to locate anomalies 
in underground magnetic fields. This technique is often em
ployed to discover abandoned underground storage tanks and 
buried drums. Aeromagnetometer data can also show underlying 
structural geology and lithography. 

Radar 

Radar can be used at day or night to differentiate grain sizes 
of surface sediments. This can be very useful in determining 
dispersion of contaminants from a waste site because liquids 
disperse more quickly through coarse sediments. Synthetic Ap
erture Radar (SAR) is a new, but widely used, technique for 
mapping geologic structure, soil types, and land use. SAR has 
practical applications in route selection for roads and pipelines. 

Geographic Information Systems (GIS) 

Collected remote sensing data can be interpreted with the aid 
of computers by entering entire maps into computer systems as 
coordinates. The computers can aid the researcher in manipu
lating these maps in scale, perspective, content, and color to 
gain the maximum information possible. Geographic Informa
tion Systems (GIS) are three-dimensional computer mapping 
tools that can store and synthesize multiple layers of information 
on particular regions. The U.S. Geological Survey is the lead 
federal agency in setting up GIS nationally. The U.S. Environ
mental Protection Agency (as well as state transportation de
partments, state and federal environmental agencies, the U.S. 
Soil Conservation Service, and even some cities, counties, and 
newspapers) currently use GIS for their own purposes. The two 



most common systems are ARC/INFO and Intergraph. High
way administrations and transportation departments generally 
utilize Intergraph because of its engineering capacity; it has the 
ability to scale up to large regional maps and down to specific 
road construction with engineering detail and design. 

GIS may be useful in an ROW evaluation in two ways. First, 
it will be a valuable information source if another group has 
already entered data on the area under consideration into a GIS. 
Second, ifthe highway agency has access to a GIS, it can provide 
tools for synthesizing and analyzing data. Important capabilities 
of GIS include: 

• Programming. These systems are completely programmable 
so that any pertinent data sets can be entered. Map data can 
be entered and digitized at any scale and the computer can 
integrate these data for uniform access. If a region undergoing 
a ROW evaluation is already mapped on another agency system 
(e.g., USGS, EPA, the state highway agency system), that in
formation can be accessed as a data tape or on maps. Other 
pertinent information can be added to the system or whole new 
systems created for site mapping and characterization. Data sets 
may include: NPL sites, potential hazardous waste sites, existing 
highways, proposed highways, ground-water flow, public or pri
vate drinking wells, industries, residential areas, topography, 
geologic data, sedimentological data, climate, winds, stream or 
road networks. 

• Map creation. Once the data have been entered into the 
system, they can be accessed on a terminal or printed on maps 
with any different combinations of relevant data sets and at any 
appropriate scale. For instance, a map of proposed highways 
and potentially hazardous waste sites could be extremely useful. 
This type of system can also create (large-scale) detailed site 
maps with inset (small-scale) reference maps for perspective. 
The map creation capabilities of GIS are virtually limitless. 

• Relational databases. All GIS have relational databases for 
any set of specific attributes, parameters, or details surrounding 
any spot on the map. These databases become extremely useful 
for site descriptions. For example, for a given road a relational 
database might include: traffic flow rates, traffic patterns, traffic 
light timing, construction sites, or any other set of data that the 
operator wishes to enter and access. 

• Flow modeling. The systems are also extremely useful for 
flow modeling. For instance, given certain parameters on pol
lution volume, wind, water, soil, and dispersion data, the system 
can model potential impacts of hazardous releases. 

Centralized Geographic Information Systems might eventu
ally provide a dynamic, standardized national database for geo
graphic and environmental information. Digitized data layer 
tapes are presently available at the NCIC in Reston, Virginia 
(see address under "Land Use Maps"). Contact the NCIC to 
ask about available GIS data. 

2. DETAILED HAZARDOUS WASTE SITE 
INVESTIGATION 

A detailed site investigation relies heavily on the information 
gathered during a preliminary site evaluation. It generally begins 
with a field survey, proceeds to the development of sampling 
and site safety plans, and ends with implementation of the plans 
and analysis of the results. Table 12 summarizes the information 
gathered during detailed hazardous waste site investigations. 

59 

Types of Field Surveys 

Perimeter Reconnaissance 

At sites where the hazards are largely unknown and access 
on the site perimeter is limited, visual observations and limited 
atmospheric sampling conducted from the property's perimeter 
is often useful. Although a perimeter inspection will not always 
produce definitive information about conditions within the site's 
actual boundaries, it can often be performed by a highway 
official without the attendant risk of entering a largely unknown 
environment. Again, only specialists trained in the use of pro
tective equipment and the handling of hazardous wastes should 
enter potentially contaminated or otherwise hazardous areas. 

On-site Survey 

In preparation for an on-site survey, the information gathered 
off-site should be synthesized onto a map that includes the entire 
potential ROW area as well as the nearby surrounding land. 
The map should identify all potential areas of contamination or 
unusual conditions, such as deteriorated or damaged containers, 
buildings, or vehicles; discolored liquids, spills, oil slicks, or 
other suspicious substances; and dead animals or plants. 

An on-site survey will typically involve the collection of sam
ples. Sampling can be conducted in two parts: ( 1) preliminary 
sampling, which can be conducted during the course of the on
site survey, and (2) more detailed sampling, which can be done 
after the survey is complete and a sampling plan has been 
prepared. The on-site survey will usually not involve detailed 
sampling. At this point in the assessment, very little may be 
known about the site. Thus, elaborate sampling could be wasted 
or results misinterpreted. If collection of preliminary samples 
is performed, great care should be taken to ensure the safety of 
the personnel involved. 

Any person involved in an on-site evaluation must be properly 
trained and equipped. See the subsection on "Development of 
a Site Safety Plan" for a description of the requirements that 
must be met. The level of training should be consistent with the 
worker's job function and responsibilities. Training should in
clude both classroom instruction and "hands-on" practice. 

In general, field personnel conducting on-site surveys should 
bring a notebook and a camera with color film to record any 
observations. Particular attention should be paid to locations 
that off-site research has indicated may have hazardous waste 
problems. Visual inspections should be avoided when the 
weather would impede vision and note taking. 

When walking the property, note any indicators of potentially 
hazardous conditions, such as container colors, markings or 
labels, or vehicle placards. In addition, the amounts, types, and 
locations of hazardous substances should be inventoried. Also 
note all types of containers, impoundments, or other storage 
systems that may contain hazardous materials. These include 
metal or plastic drums or barrels, above-ground tanks, under
ground tanks and associated piping systems, compressed gas 
cylinders, and pits, ponds, or lagoons. 

The condition of all containers and storage systems should 
also be noted, including leaking, bulging, damaged, or visibly 
corroded or rusted containers; types and quantities of material 
in containers; and labels or markings indicating container con
tents. 
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Table 12. Information gathered during detailed site investigation. 

Sources of Contamination 

• Quantity of hazardous material 
• Toxicity 
• Persistence 

Potential for a Release of a Hazardous Substance 

Ground-Water Route 
• Depth to aquifer of concern 
• Net precipitation 
• Permeability of the unsaturated zone 
• Physical state of the material 
• Containment of the material 

Surf ace Water Route 
• Slope and intervening terrain 
• 1-year, 24-hour rainfall 
• Distance to nearest surface water 
• Physical state of the material 
• Containment of the material 

Air Route 
• Wind direction 
• Distance to nearest population 
• Containment of the material 

Pathways to Receptors 

Ground-Water Route 
• Distance to neareast well/population served 

Surface Water Route 
• Distance to sensitive environments 
• Population served/distance to dowstream intake 

Air Route 
• Land use 
• Population within a 4-mile radius 
• Distance to sensitive environments 

Other 
• Soil 
• Direct contact 

Nature of Receptors 

• Sensitive environments (plants, animals, drinking water supplies) 
• Population size 

Source: EPA Hazard Ranking System Users Manual, 40 CFR Part 300, Appendix A. 

The field surveyor should also look for signs of underground 
storage tanks such as piping systems that extend into the ground. 
Any piping systems should be traced as far as possible. For 
underground tanks, sumps, and piping systems, determine 
whether gasoline, diesel fuel, pure chemicals, waste chemicals, 
or other substances remain. If neighbors or former owners can 
be located, ask them about their knowledge or suspicion ofleaks. 
Underground leaks are very common and may go undetected 
if leak tests are not sufficiently precise or if the leaks occur in 
piping that cannot be easily tested. 

Record the physical condition of all materials (i.e., gas, liquid 
or solid), in addition to their color, turbidity, and general be
havior (e.g., foaming, vaporizing). Note wind barriers (e.g., 
hills, buildings) along with the potential pathways of dispersion 
(e.g., air, surface water, ground water, soil, animals). Map the 
flow of surface drainage, including ditches, streams, channels 
and piping systems within, from and to the property. Note any 
natural and artificial barriers to contaminant dispersion, such 
as topographic features, berms, dikes, or walls. 

Record any evidence of chemical spills or dumping, including 
discolored pavement near storm drains, shipping docks, or drive
ways; stained or discolored soil or waste piles; and sudden 
changes in vegetation or a distinct lack of vegetation in a par
ticular area. 

Where there are buildings involved, note their structural in
tegrity, along with potential areas of chemical contamination 
such as floor drains, analytical laboratories and sinks, waste 
discharge pipes, sewer systems, roof exhaust areas, and chemical 
storage areas. Rafters, ventilation ducts, sumps, crawl spaces, 
window wells, tanks, and the like should be inspected for de
terioration as well as chemical residues or contaminated par
ticulate matter. Examine all containers within buildings. Record 
the location of building foundations, which may indicate past 
activities involving chemicals. Some buildings may contain as
bestos as an insulating medium. Note the integrity of the asbestos 
material (i.e., is it friable, or is it wrapped or totally enclosed 
in some kind of covering). Buildings that are suspected of con
taining asbestos should be inspected according to EPA-rec-



ommended guidelines (U.S. Environmental Protection Agency, 
Asbestos-Containing Materials in School Buildings: A Guidance 
Document, Part I, March 1979). 

Wherever contamination seems possible, a sequenced program 
of sampling and analysis should be conducted (see "Develop
ment of a Sampling Plan" below) to characterize the problem. 
Note the locations and the types of samples that may be needed. 

Development of a Sampling Plan 

If hazardous contaminants are suspected at a site either before 
or as the result of a field survey, qualified individuals or a 
contractor should characterize pollutants by collecting samples 
from the suspicious areas (i.e., spills, stained soil, etc.) and 
analyzing them to determine the identity and concentration of 
potentially hazardous substances. The amount and type of sam
pling necessary to adequately characterize contaminants depend 
on the nature of the site. 

For example, if information garnered from off-site research 
reveals that a gasoline service station was previously located at 
the site, and preliminary air sampling reveals high levels of 
aromatic hydrocarbons, it may be prudent to conduct geo
physical tests or soil sampling, or both, to determine if a leaking 
underground storage tank has contaminated surrounding soil 
or underlying ground water. If aerial photographs indicate that 
a chemical spill may have occurred on a site, soil samples should 
be collected and analyzed for contamination. Depending on the 
site, several types of media may need to be sampled including 
soil, sediment, surface water, ground water, air, radiation, and 
biological species. 

Before sampling activities begin, the project should be thor
oughly detailed in a Sampling Plan. Among the items the Sam
pling Plan should address are existing work or background, 
objectives of the sampling, number and types of samples needed, 
sampling scheme( s ), sampling methods and procedures, equip
ment and personnel, and quality assurance/ quality control pro
cedures. 

Existing Work or Background Information 

Review of existing background information is crucial in de
termining risks involved in sampling. This information can help 
sampling personnel to make judgments concerning protective 
equipment needed, type of sampler and sample containers to 
use, volume of sample to take, or even whether to sample at 
all. 

In addition, this section of the Sampling Plan should include 
regional or state maps of the investigation area as well as detailed 
maps and photographs of the local site. Of particular importance 
to the investigators is information pertaining to the composition 
and characteristics of the wastes, adequate storage or destruction 
of wastes on the site, routes by which the wastes could migrate 
off site, and effects that would or might occur through the 
discharge of the waste. 

Sampling Objectives 

The next step in the development of any Sampling Plan is to 
establish the objective of the sampling. The objective will dictate 
many subsequent sampling choices, including methodology, 
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sites, types of samples to be collected, number of samples needed, 
and so on. 

The purpose of sampling at hazardous waste sites is to acquire 
data about the identity of on-site contaminants present and the 
extent to which these substances have migrated into the sur
rounding environment. Samples should be representative of the 
media under investigation, in other words, they should possess 
the same qualities or properties as the material under investi
gation. However, collection of a truly representative sample 
(especially when dealing with hazardous waste samples) can be 
quite difficult. Therefore, a sampling strategy should be devel
oped based on certain statistical considerations. The most com
prehensive source for more detailed information on sampling 
and sampling strategies is: U.S. Environmental Protection 
Agency, Test Methods for Evaluating Solid Waste (SW-846), 
3rd edition, November 1986. The following sources may be 
referred to for additional information: Harvey, R. P., "Statistical 
Aspects of Air Sampling Strategies," in Detection and Mea
surement of Hazardous Gases; edited by C. F. Cullis and J. G. 
Firth, Heinemann Educational Books, London, 1981. Mason, 
B. J., "Protocol for Soil Sampling: Techniques and Strategies," 
U.S. Environmental Protection Agency, Environmental Systems 
Laboratory, EPA-600/54-83-0020, March 30, 1982. Smith, R. 
and G. V. James, "The Sampling of Bulk Materials," The Royal 
Society of Chemistry, London, 1981. U.S. Environmental Pro
tection Agency, "Handbook for Sampling and Sample Preser
vation of Water and Wastewater," EPA 600/4-82-0229, 
September 1982. 

Types of Samples 

A discrete sample is one that is representative of a single 
sample site at a specific point in time. The entire sample is 
collected at one particular point and all at one time. A composite 
sample is composed of a number of samples, collected at various 
sampling sites and/or at different points in time, and combined 
into a single sample. 

When collecting hazardous samples, it is advisable to collect 
only discrete samples. Composite samples cannot be represen
tative of the material being sampled because the compositing 
procedure cannot be duplicated with any great degree of re
producibility. The changes in chemical nature of the sample 
that may occur through compositing also supports collection of 
discrete samples. Additionally, the combining of samples of 
unknown hazardous content in compositing may pose a safety 
risk. 

Composite samples, however, may give an "average" con
centration or composition and may be an alternative to analyzing 
numerous discrete samples. If a relatively large number of com
posite samples are collected and analyzed, it is possible to achieve 
better representation of the material being sampled than with 
discrete sampling; however, the savings in analytical costs that 
are often associated with composite sampling is also lost. 

Number of Samples 

To ensure an adequate quality control program, multiple sam
ples should be collected. When collecting samples during site 
investigations, duplicate samples must be collected: one sample 
is used for the initial analysis; the other is used to check re-
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producibility of the data. Duplicates are essentially identical 
samples collected at the same time, in the same way, and con
tained, preserved, and transported in the same manner. 

Along with the sample, a sample blank should be sent to the 
laboratory. Sample blanks are samples of deionized and distilled 
water, rinses of collective devices, or sampling media that are 
handled in the same manner as the sample and subsequently 
analyzed to identify possible sources of contamination during 
collection, preservation, or handling. 

Sampling Schemes 

The selection of a sampling scheme will depend on various 
factors-two of the most important being the project objectives 
and the information available on the parameter( s) of interest 
(e.g., time, spatial distribution, variability). Among the sampling 
schemes that may be chosen are random sampling, systematic 
sampling, stratified sampling, judgment sampling, and hybrid 
sampling. 

Random sampling depends on the theory of random chance 
probabilities to choose representative sample locations. It is 
generally used when little is known about the material and 
location. Tables of random numbers should be used to eliminate 
any bias of the sample collector. 

Systematic sampling involves collecting samples at predeter
mined, regular intervals. It is the most commonly employed 
sampling scheme; however, care must be taken to avoid bias. 
For instance, if there are periodic variations in the material to 
be sampled so that the plan becomes partially phased with these 
variations, bias can result. 

Stratified sampling divides the sample population into groups 
based on knowledge of sample characteristics gained through 
prior site surveys or investigations. This scheme reduces the 
number of samples needed to attain a specified precision and 
increases the precision of the estimates made by sampling. 

Judgment sampling is often employed, especially when the 
intent of the sampling is to document the presence of contam
ination. However, because this approach tends to allow the 
sample collector to influence decisions, care must be exercised. 
If judgment sampling is employed, enough samples should be 
collected to lend credence to any conclusion drawn about the 
area under investigation. 

Hybrid sampling consists of a combination of the types pre
viously described. In reality, most sampling schemes are hybrid. 
These schemes are the methods of choice since they allow for 
greater diversity without compromising the objectives of the 
program. 

Sampling Methods 

Major emphasis should be placed on the selection of sampling 
methods. There are hundreds of sampling methods which can 
be selected for use in hazardous waste site investigations, all of 
which have certain merits that warrant consideration. Therefore, 
the following criteria should be examined and evaluated for each 
sampling method: 

• Safety. Use sampling methods and procedures that mini
mize the risk to sampling personnel. 

• Practicality. Select simple procedures that are easily 
adapted to a variety of situations and equipment that is easy to 
operate. 

• Reliability. Use only sampling methods that have proven 
to be reliable and precise. 

• Representativeness. Select methods capable of delivering 
representative samples. For example, if a homogeneous waste 
pile is discovered on a site, one or two samples may suffice; 
however, if the waste pile is obviously a mixture of several 
different substances, more samples should be collected. 

• Economics. Consider the costs of equipment, labor, and 
maintenance in relation to the overall benefit of the method. 

Field Techniques for Identifying Hazardous 
Wastes 

Soil Sampling 

Often a site consists only of contaminated soil. Soil sampling 
can provide information about the existence and extent of con
taminant migration, and can often detect hazardous contami
nants before they migrate into the underlying ground water. 
Different soil types can affect the rate of contaminant migration; 
therefore, it is important to record in the sampling log book 
soil characteristics such as grain size, color and odor, and sample 
location and depth. 

The physical properties of the soil (such as grain size, co
hesiveness, and associated moisture) and other factors (such as 
depth to bedrock and water table) will limit the depth from 
which samples can be collected and the method required to 
collect them. Sampling near the soil surface can often be ac
complished with a minimum of special training, equipment, or 
cost. Sampling to greater depths, however, may require more 
detailed sampling methods and professional assistance. 

Collection of samples from near the soil surface can be ac
complished with tools such as spades, shovels, and scoops. Soil 
augers and sampling triers can be used to effectively collect soil 
cores and soil samples at depths to about 6 m. Care must be 
exercised to avoid using chrome-plated devices that can easily 
scratch, thereby contaminating the sample. Bucket-type augers 
can be used directly for soil sample collection or to advance a 
borehole to the desired depth so that a thin wall tube sampler 
can be employed. This tube is forced into the soil, and is then 
extracted. Friction holds the sample material in the tube during 
extraction. Interchangeable cutting tips also facilitate smoother 
penetration with reduced sample disturbance. 

Kits are also available that include a tube sampler, cutting 
tips, an auger point, and a series of extension rods. These kits 
allow for hand augering a borehole. The auger can then be 
removed and the tube sampler forced into the soil at the com
pletion depths. Although kits are available with sufficient tools 
to reach depths in excess of 7 m, soil structure, impenetrable 
rock, and water levels usually prevent reaching such completion 
depths. 

Sediment Sampling 

Sediment samples should be collected from both upstream 
and downstream of a suspected contaminant area, and in areas 
where sediment deposition is significant. Generally, sediment 



collects where surface waters are quiescent. Sediment samples 
can be collected in much the same manner as soil samples (using 
equipment such as scoops, trowels, and coring devices). How
ever, a number of additional factors can complicate the sampling 
process, such as the presence of rocks, debris, and organic ma
terial, and the variation in sediment composition with distance 
from inflows, discharges, and other disturbances. Sediment sam
pling must reflect these variations. 

Devices such as dredgers, grab samplers, and gravity corers 
(e.g., Phlegers) are specifically designed for sediment sampling. 
Dredgers and grab samplers are clamshell-type scoops that are 
activated by levers. These devices are opened by sampling per
sonnel, latched into place, and then slowly lowered to the bot
tom. When the tension is released on the lowering cables, the 
latches release, enabling the jaws of the shells to grab bottom 
samples. The lifting action of the cables on the lever systems 
closes the clamshells, trapping the samples within them. 

Grab samplers are not, however, capable of collecting undis
turbed samples. Gravity corers can be used for this purpose. A 
gravity corer is a metal tube with a check valve on the top that 
allows water to pass through the corer on descent but prevents 
the sample from being washed out during recovery. Thus, es
sentially undisturbed samples which represent the profile of the 
strata are collected. 

Surface Water Sampling 

Surface water samples can be collected using sterilized vials, 
bottles, beakers, hailers, or other containers. Samples from shal
low waters can be easily collected by merely submerging the 
sample container. This method is simple and generally repre
sentative of the sampling medium; however, the external surface 
of the container becomes contaminated with any chemicals in 
the water. In general, sampling devices that are disposable, or 
are constructed of a nonreactive material such as glass, stainless 
steel, or Teflon should be used. The use of disposable samplers 
ensures that cross contamination is avoided, and may be less 
expensive in the long run. 

Other surface water sampling devices include dippers, beakers 
with handles and pour spouts, and beakers with extension tubing 
attached so samples beyond arm's reach can be collected. Per
istalic pumps can extend the lateral reach of the sampler and 
also allow sampling at depth. Kemmerer bottles allow for col
lection of water samples at a specific depth. 

Ground-Water Sampling 

Ground-water samples can be collected from either wells or 
springs and seeps. While sampling from springs or seeps is 
considerably easier than from wells, it is often less indicative of 
actual ground-water quality than well sampling. This is because 
the microorganisms inhabiting springs and seeps alter the oxygen 
content, pH, and nutrient and metal concentrations in the water. 
Sampling from springs or seeps can be performed using many 
of the same methods and equipment as surface water sampling. 
The sampling devices are lowered into the wells to collect sam
ples. 

Ground-water sampling from wells is a complex process. The 
methods and techniques for placing and constructing the wells 
are varied and complicated. Factors such as ground-water flow, 
direction, and volume must be considered in the context of the 

63 

overall geohydrology of the area. The appropriate well location, 
depth, diameter, design, and construction material must be de
termined for each specific ground-water sampling program. Be
cause these factors are so difficult to determine and because 
ground-water sampling from wells is extremely expensive, an 
expert should be consulted before any attempts are made to 
locate and drill ground-water sampling wells. 

Air Sampling 

Air sampling can be used to indicate potential safety problems 
and to screen for the presence of airborne contaminants. At
mospheric chemical hazards can be assessed using a variety of 
sampling equipment and monitoring devices. For air sampling 
results to be meaningful, the wind speed and direction must be 
taken into account (contaminant concentrations will vary de
pending on whether the sample is taken upwind or downwind 
from the site), as well as the temperature and precipitation levels. 
Also, ambient concentrations of airborne contaminants are af
fected by the topography of the surrounding area. 

Portable, direct-reading instruments can detect contaminant 
concentrations as accurately as one part per million. Direct
reading instruments provide information at the time of the sam
pling, thereby enabling immediate decision-making. Information 
provided by direct-reading instruments can be used to determine: 
( 1) whether respiratory protective equipment is needed; and ( 2) 
what the most appropriate equipment is for further sampling. 
Oxygen indicators and combustible gas detectors can assess the 
presence of dangers such as oxygen deficiency, explosivity, and 
flammability. 

Radiation Sampling 

Exposure to even small amounts of radiation can cause severe 
damage; therefore, experts should be contacted if there is any 
suspicion of ionizing radiation at a site. These experts can then 
proceed to sample using appropriate personal protective equip
ment and clothing. 

Biological Sampling 

Occasionally, biological sampling is conducted at a site. Sam
pling of vegetation and some wildlife species at a site may 
indicate the presence of contaminants that otherwise go unde
tected. Certain chemical compounds, such as PCBs, can accu
mulate in plants and organisms such as fish and turtles. While 
water sampling may indicate extremely low or nondetectable 
quantities of contaminants, vegetation sampling may show that 
certain hazardous chemicals have been taken up by area plants. 
Similarly, analyses of fish or other wildlife may reveal the pres
ence of tumors or other potential indicators of chemical con
tamination. Caution must be exercised in interpreting the results 
of wildlife sampling because the migratory or roving nature of 
most wildlife provides opportunities for chemical exposure in 
areas other than the sampling area. 

Container Sampling 

Containers (drums, tanks, etc.) should only be sampled when 
necessary because opening drums or other sealed containers can 
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be extremely hazardous to sampling personnel unless proper 
safety procedures are followed. Only qualified personnel who 
are experienced in handling drums and other containers should 
be involved in this sampling step. 

All drums should be "shock tested" using remote techniques 
before sampling to ensure that they do not explode or spew 
hazardous gases onto sampling personnel. Drums and other 
containers should not be moved or opened for sampling unless 
they are structurally sound. Several types of equipment can be 
used to open containers for sampling, including pneumatically 
operated impact wrenches which remove drum bungs; hydraul
ically or pneumatically operated drum piercers, cutters, and 
drills; and backhoe-mounted puncture spikes for penetrating 
drum tops. Picks, chisels, and firearms should not be used to 
open drums. Once a container has been opened, its contents 
may be sampled using glass rods or vacuum pumps. 

Underground Tank Sampling 

Underground storage tanks (USTs) represent one of the more 
common hazardous waste problems highway officials may en
counter. Underground storage tanks may be used to store pe
troleum products, chemicals, hazardous wastes, and other 
liquids. Leaks from these tanks or their ancillary equipment 
(piping, couplings, pumps, and valves) are an increasing prob
lem-the steel tanks prevalent in the late 1950's and 1960's are 
subject to corrosion, while the more recent fiberglass tanks will 
leak if they are installed improperly. 

Once in the ground, leaked oil or chemicals can take three 
forms: ( 1) a free product mass coating the soil, ( 2) water-soluble 
components that dissolve and move into the ground and surface 
water, and ( 3) a vapor that fans outward from the leak source. 

Buried tanks, drums, and wastes can be detected using geo
physical sampling methods described below. Leaked oil or chem
icals can be identified through various sampling procedures or 
through special leak detection techniques (see "Special Detec
tion Techniques" below). 

Geophysical Sampling 

Frequently, subsurface conditions must be properly evaluated 
to understand how potential hazardous contaminants can mi
grate in soil, rock, and ground water. If necessary, remote sen
sing or subsurface geophysical investigative techniques may be 
used to locate buried wastes, containers, or contaminant plumes. 
Geophysical surveys provide information on subsurface lithol
ogy, hydrologic barriers, porosity, and permeability, all of which 
are key factors in understanding the ground-water regime at a 
site. Geophysical information can be evaluated to determine the 
potential for contaminants to migrate along subsurface pathways 
(ground water, rock fractures, underground trenches). 

Most geophysical techniques are ideally suited for site char
acterization because they are nonpenetrating, can be rapidly 
executed, and are often less expensive than other characteri
zation methods. Each geophysical technique employs different 
wavelengths and is capable of providing diagnostic information 
at varying resolutions and for varying depths. Common geo
physical investigative methods include the following. 

Seismic reflection and refraction are used to locate subsurface 
structural features such as buried valleys (which may control 

accumulation of contaminants) and to identify the depth to the 
ground water. Seismic refraction techniques measure the acous
tic velocities of waves that penetrate the underlying rock for
mations, thereby highlighting features such as low permeability 
bedrock, high porosity sand or unconsolidated material, and 
ground water. 

Electrical surveys include electrical resistivity or conductivity 
and electromagnetic induction. In electrical surveys, an electrical 
signal is sent to a receiver through both the air and the subsurface 
material. If an anomaly in the subsurface conductivity is de
tected, the induced signal sent to the receiver is changed sig
nificantly and the instrument indicates it. Because most ground
water contaminants alter the electrical conductivity of ground 
water, surface electrical surveys can map leachate plumes from 
ground-water contamination sources. The areal extent, config
uration, and concentration of the contaminant plume can be 
determined by these surveys. In addition, the extent of waste 
sites such as landfills can be determined. 

Electrical resistivity or conductivity is used to characterize 
soil types and to identify soil and ground-water contamination. 
Resistivity or conductivity surveys are performed by inserting 
electrodes into the ground, inducing a galvanic current. The 
resulting voltage is measured and vertical changes in electrical 
properties or changes in electrical properties at different loca
tions indicate changes in soil type or existence of contaminants. 

Electromagnetic induction (EMI) is used to explore the extent 
of ground-water contamination and to map contaminant plumes. 
Unlike resistivity or conductivity techniques, this method re
quires no actual contact with the ground surface. EMI is also 
generally less expensive and provides information more rapidly 
than electrical resistivity. However, EMI is limited in the depths 
that it can explore and is less versatile for many applications 
because it is susceptible to "noise" from power lines, industrial 
grounding systems, pavement, and near-surface layers of highly 
conductive or resistive rock. 

Magnetometers are portable, lightweight, durable, hand-held 
instruments that can detect buried iron or steel, such as drums. 
A magnetometer survey maps the earth's local magnetic field; 
small anomalies in the magnetic field are caused by near surface 
features such as buried drums. The survey also allows an esti
mate of the depth and mass of the buried objects. 

Ground-penetrating radar can be used to map bedrock and 
water table features as well as to locate buried drums and 
trenches. Because of the high frequency energy used, ground
penetrating radar provides high-resolution data on both surficial 
geology and buried objects. The depth of penetration depends 
on the electrical properties of the soil or rock encountered. 
Ground-penetrating radar offers the highest level of detail avail
able from most subsurface geophysical techniques. It can also 
detect plastic containers, which generally cannot be detected 
using many other remote sensing techniques. 

Sonar devices use sonic or ultrasonic waves to detect the 
presence and location of submerged objects. The sonic frequency 
waves are produced by the device, which frequently is towed 
behind a boat. The waves pass through the water undeterred. 
When the waves strike an object, they are reflected back from 
the object. Sonar devices enable a profile of the bottom of a 
lake, pond, river, or bay to be developed, including any sub
merged dump sites, barrels, or other debris. 

Borehole geophysics is a technique originally developed by the 
oil industry to measure physical properties of subsurface ma
terials using probes lowered into boreholes. The techniques can 



be applied to hazardous waste site investigations to enable inter
pretation of soil porosity, permeability, lithology, and pore fluid 
properties and content. 

Sampling of Structures and Buildings 

In some instances, it may be necessary to determine the depth 
of penetration of contaminants into porous material such as 
wood, wallboard, or concrete. In these cases, small sections of 
the potentially contaminated structural materials (e.g., corings) 
should be collected for analysis. This information then may be 
used to determine if building dismantling or demolition is ap
propriate and what level of worker protection is necessary to 
conduct these activities. 

Special Detection Techniques 

Canine Olfactions. Some highly innovative techniques for de
tecting hazardous substances are now being explored for use at 
waste sites. One technique that has received considerable atten
tion is canine olfaction. Because dogs have such an acute sense 
of smell, they can detect minute amounts of certain chemicals, 
such as toluene and trichlorophenol, at distances as great as 50 
ft from the source. Other potential applications of canine ol
faction include determining the adequacy of decontamination 
of equipment and protective clothing, and detecting leaks from 
underground storage tanks. 

Soil Gas Analysis. Monitoring of soil gases can serve as a 
quick method to determine the extent of pollutant migration or 
to establish the boundaries of a site containing buried wastes. 
Because soil-gas exchange with the ambient atmosphere dilutes 
gaseous compounds and makes them difficult to detect, soil 
sampling can provide a more concentrated source for detecting 
buried wastes. Gas samples can be obtained from test holes 
using nonsparking probes. The probes are attached to the gas 
inlet valves of gas monitors designed to measure ambient air 
concentrations. This method enables rapid determination of the 
extent of a waste site. The technique can also be used to sample 
wells for gases and vapors that have escaped from the ground 
water, thereby indicating the extent of ground-water contami
nation. 

Soil gas analysis is also an effective, nondisruptive method 
for detecting and determining the extent of subsurface contam
ination from leaking underground storage tanks. Most materials 
stored in underground tanks contain volatile organic compounds 
that migrate as gases to the surface. By measuring the volatile 
organic compounds in the vicinity of the tanks, contaminant 
plumes can be identified. A key advantage of soil gas analysis 
over other investigative methods is that it can be conducted at 
a lower cost and with less disturbance than drilling or digging 
of test pits. 

UST Leak Detection Methods. Detecting leaks from under
ground storage tanks is neither simple nor certain. There are, 
four basic ways to approach leak detection: ( 1) volumetric leak 
testing, ( 2) non volumetric leak testing, ( 3) inventory control, 
and ( 4) monitoring systems. No method is perfect. 

Volumetric or quantitative leak testing detects a change in 
tank volume by measuring parameters such as liquid level, tem
perature, pressure, and density. 

Nonvolumetric or qualitative leak testing usually involves 
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using another material besides the product. This material, typ
ically helium, is used to pressurize a tank. A loss of pressure 
or the detection of the helium gas outside the tank indicates a 
leak. Most of these tests can identify a leak in a relatively short 
period of time; however, these tests can also increase an existing 
leak or create an explosion hazard if done improperly. 

Inventory control is a system based on product record-keep
ing, regular inspections, and recognition of the conditions that 
indicate a leak has occurred. Of the four categories, inventory 
control is the most basic and the least expensive, and this tech
nique is widely applicable to any product stored or transported 
in pipelines. 

Leaks in USTs can also be detected by monitoring the en
vironmental effects of a leak inside or outside the tank. This 
type of monitoring typically entails drilling ground-water mon
itoring wells and performing chemical analyses. These methods 
do not provide information on leakage rates or the size of the 
leak; however, once installed, a monitoring system enables more 
frequent checking to be made for leaking tanks than do the 
other approaches. 

Secondary containment systems may have monitors that can 
also detect leaks. In a secondary containment system, there are 
two impermeable barriers. The first barrier is the wall of the 
tank itself; the secondary barrier may be a second tank wall, a 
concrete vault, or a liner. If a leak occurs through the first wall, 
the secondary barrier prevents the escape of wastes to the en
vironment. The secondary containment system also provides an 
enclosed space in which leaks from the primary tank system 
can be easily detected and removed. 

Tank excavation monitoring systems are aimed at detecting 
a spill or a leak before the contamination spreads beyond the 
tank excavation or its immediate surroundings. The leak or spill 
sensing mechanisms that may be used in tank excavation mon
itoring systems include thermal conductivity sensors, electrical 
resistivity sensors, gas detectors, and sample analysis. 

Development of a Site Safety Plan 

Anyone who may be exposed to hazardous substances must 
be protected against the potential hazards. Under the authority 
established in SARA § 126( 3) tit. III, the Occupational Safety 
and Health Administration (OSHA) has issued regulations spe
cifically designed to protect workers engaged in hazardous waste 
operations. These regulations are contained in 29 C.F.R. 
1910.120, Hazardous Waste Operations and Response, and are 
in addition to the coverage under OSHA's Standards for In
dustry and Construction. 

Under these requirements, employers who perform activities 
at hazardous waste sites or facilities must establish a Site Safety 
Plan-a blueprint that outlines the policies and procedures by 
which work is to be done at the site. The Site Safety Plan 
identifies all the measures that will be undertaken to minimize 
the likelihood of an accident during both normal and adverse 
weather conditions. It should be written and modified, as nec
essary, as additional information becomes available from a pre
liminary site assessment. 

At a minimum, a Site Safety Plan must address the following 
items: 

1. Personnel and responsibilities. Before field work and sam
pling can commence, a field team must be organized. The Site 
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Safety Plan will identify the project staff and delegate the fol
lowing responsibilities: 

• Project Team Leader-is primarily an administrator when 
not participating in the field investigation. 
• Field Team Leader-is responsible for the overall operation 
and safety of the field team. 
• Site Safety Officer-is primarily responsible for all safety 
procedures and operations. 
• Command Post Supervisor-serves as a means of com
munication and never enters the exclusive area except for 
emergencies. 
• Work Party-performs the on-site tasks necessary to fulfill 
the objectives. 

2. Site characterization. The Site Safety Plan will describe the 
risks associated with working on the site. Using the profile 
developed from information gathered during an off-site survey 
(preliminary site evaluation) and limited on-site surveys, haz
ards at the site will be identified and worker protection methods 
selected. Site characterization is a continuous process. As new 
information is gathered from various on-site activities, this por
tion of the Site Safety Plan must be updated and used to develop 
the health and safety plan for the next phase of site work. 

3. Personnel training. The Site Safety Plan must confirm that 
the assigned site workers have completed a certified hazardous 
waste training program. Depending on the type of site, the 
necessary training may involve from 24 to 40 hours of instruc
tion. 

4. Personal protective clothing and equipment. The Site Safety 
Plan must describe the personal protective clothing and equip
ment (collectively referred to as PPE) to be worn by workers 
on the site. PPE, which shields sampling personnel and other 
individuals from site hazards, must be worn as needed to conduct 
site activities. The level of PPE necessary to protect a worker 
in a particular circumstance can only be determined by a qual
ified health and safety professional. 

EPA has established four levels of protection (A, B, C, and 
D) consisting of certain ensemble components. Level A affords 
the highest available level of respiratory, skin, and eye protec
tion, and should be used when substances with a high degree 
of hazard are present. Level A protection is often worn by 
contractors who clean up major hazardous waste sites. For most 
sites considered by highway officials, Level D protection may 
be sufficient since activities such as soil sampling may present 
the only potential exposure to a hazardous substance. 

5. Medical program. Workers handling hazardous wastes may 
be exposed to stressful and risky situations. Depending on the 
site and the type of wastes present, a medical program may 
need to be developed to assess and monitor worker health prior 
to and during the assessment, and to deal with unexpected 
medical emergencies. The Site Safety Plan must describe the 
site-specific medical surveillance program to be used. 

6. Site sampling and monitoring plans. This part of the Site 
Safety Plan describes the sampling plan and methods to be 
employed. It also describes the program for periodic air and 
personnel monitoring. 

7. Site control. The Site Safety Plan must also specify guide
lines for the control of the site and for the use of equipment 
engaged in the operations. Procedures and practices must be 
described that will be used to ensure the area and prevent the 
contamination of personnel and the public. Workers on the site 

must be trained to understand and practice safe and acceptable 
drum and container handling procedures. 

8. Decontamination procedures. All personnel, equipment, 
samples, and protective clothing that come into contact with 
potentially hazardous materials must be decontaminated to re
move or neutralize any hazardous contaminants that may have 
adhered to them. The first step in decontamination is to establish 
standard operating procedures that minimize the likelihood of 
contact with waste. These procedures include using disposable 
equipment whenever possible; protecting sampling instruments 
by bagging them, being sure to leave openings for sampling 
ports and sensors; stressing work practices that minimize contact 
with hazardous substances; encasing the source of contaminants 
with plastic sheeting or overpacks; covering equipment and tools 
with a strippable coating that can be removed during decon
tamination; and testing to determine decontamination effective
ness. 

Decontamination methods can pose hazards under certain 
circumstances. Some decontamination solutions are incompat
ible with the material being decontaminated or with the haz
ardous substances being removed. To check for incompatibility, 
tests should be conducted to determine whether a decontami
nation method permeates, degrades, or otherwise damages per
sonal protective clothing and other equipment. 

9. Standard operating procedures. The Site Safety Plan will 
also set forth standard operating procedures (SOPs) for the site. 
Standard operating procedures will be appropriate for those 
activities, like decontamination, where uniform procedures can 
be developed for use by all site personnel. All personnel should 
be trained in the SOPs before entering a site, and the procedures 
should be enforced throughout all site activities. 

For a detailed description of the elements of a Site Safety 
Plan, see the "Occupational Safety and Health Guidance Man
ual for Hazardous Waste Site Activities," October 1985, pre
pared for the National Institute for Occupational Safety and 
Health (NIOSH), Occupational Safety and Health Administra
tion (OSHA), U.S. Coast Guard (USCG), and the U.S. En
vironmental Protection Agency (EPA). 

Quality Assurance and Quality Control 

Comprehensive quality assurance and quality control proce
dures are essential to a detailed site investigation. These include 
documentation and sample control procedures. 

Documentation 

Proper documentation and document control can: ( 1) help 
ensure that field data are of high quality; (2) substantiate any 
potential legal actions; and ( 3) provide the rationale for pre
cautions taken in future on-site investigations. The best way to 
document site inspections is to record pertinent field informa
tion, sampling locations, and site conditions in a log book. Also, 
keep track of maps, graphs, drawings, photographs, project work 
plans, field and laboratory data sheets, sample labels, and an
alytical records. Appendix B contains a sample form used by 
the EPA to document sampling activities at hazardous waste 
sites. 

Document control procedures will ensure that all pertinent 
documents are accounted for when the project is completed. 
These procedures include activities such as numbering each 



document and listing each document in a document inventory; 
recording the location of each document and the name of the 
person in charge of the document in a document registry; col
lecting all documents at the end of each work period; and making 
sure that waterproof ink is used to record all document entries. 

Sample Control 

When samples are taken, chain-of-custody procedures must 
be set up to document the identity of samples and to trace their 
progress through all handling, transportation, and laboratory 
analysis steps. Chain-of-custody procedures also are necessary 
to document measures taken to prevent or detect tampering 
with samples or equipment. 

As part of a QA/QC program, all samples should be analyzed 
by certified laboratories with the most up-to-date sample analysis 
protocols and methodologies, and with well-established quality 
assurance, chain-of-custody, and document control procedures. 
A laboratory can be licensed to perform different kinds of anal
yses, such as chemical analysis of drinking water, bacteriological 
analysis of drinking water, pesticide/herbicide analysis of drink
ing water, PCB/dioxin analysis under the Toxic Substances 
Control Act (TSCA), volative organic compound analysis under 
the Safe Drinking Water Act (SDWA), and hazardous waste 
analysis under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA). 

When a laboratory says it is licensed or certified, it must be 
made certain that it is licensed to perform the testing that is 
desired. Expertly trained personnel should be relied upon to not 
only analyze the sample but also collect it in the proper manner. 

3. HAZARDOUS WASTE REMEDIATION 
TECHNOLOGIES 

This section describes the types of hazardous waste remedia
tion technologies that are presently available or under devel
opment. It defines the kinds of hazardous wastes for which 
different technologies are applicable and the conditions under 
which they are appropriate. The information in this section will 
be useful in evaluating the appropriateness of clean-up alter
natives that may be recommended by contractors under highway 
agency supervision. 

In the hazardous waste field, the term "remediation tech
nologies" is used to describe a wide range of techniques, from 
those that do not truly fall into a definition of technology (e.g., 
digging up contaminated soil with a backhoe), to sophisticated 
or complicated activities (e.g., plasma arc and certain landfill 
systems). Over the last 15 to 20 years, hazardous waste has 
become a widely recognized problem of national concern. Thus, 
social, scientific, and engineering ideas about "acceptable" tech
nologies have moved from a reliance on the simpler and more 
general to an emphasis, mandated by law and regulation, on 
the more sophisticated and thorough. 

Since the reauthorization of SARA and the 1984 Hazardous 
and Solid Waste Amendments to RCRA, EPA has emphasized 
treatment or destruction of contaminants where possible, and 
more stringently guaranteed containment (disposal) where 
treatment is not possible. In practice, this encourages use of 
technologies with high destruction efficiency such as incinera
tion (both stationary and mobile units) and of on-site treatment 
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of various types (e.g., thermal treatments, solidification and 
stabilization, and biological treatments). 

In principle, hazardous waste remediation can be considered 
a three-step process: control, treatment, and disposal. In prac
tice, however, steps may be performed concurrently and/ or 
eliminated. For example, on-site solidification can be both a 
treatment and a disposal process, and may eliminate the need 
for a control step. Tables C-1 through C-7 in Appendix C outline 
specific methods and treatments available for these three steps, 
including their advantages and disadvantages and the types of 
contaminants they are suited and unsuited for. 

Control Technologies 

Control technologies are used to keep wastes in place, or to 
move them from the source area to another place for treatment, 
storage, or disposal. Control technologies are generally physical 
barriers or mechanical means of moving contaminated material, 
such as a subsurface barrier which prevents waste from leaching 
into vulnerable areas (for example, drinking water sources such 
as wells, rivers, streams, or ground water). Pumping/dredging 
is a technique used to bring liquids or sediments to the surface 
for further treatment. Other technologies include mechanical 
devices (e.g., bulldozers, front-end loaders, and backhoes) for 
moving wastes (generally soils or contaminant-filled drums). 
Most control technologies are well developed and have been 
time-tested and used for related types of treatment, such as 
treatment of industrial wastewater. Refer to Table C-1, "Se
lected Control Methods," for descriptions of typical technolo
gies. 

Treatment Technologies 

Treatment technologies actually change the waste in some 
crucial way. Waste may be rendered less hazardous or inert; 
waste constituents can be separated; or waste may be totally 
destroyed. For some wastes, especially those with many haz
ardous constituents, several means of sequential treatment may 
be needed. 

Treatment can be divided into five categories based on the 
primary mode of action: biological, chemical, physical, solidi
fication and stabilization, and thermal. Each category includes 
a number of technologies. These technologies vary along several 
dimensions, such as their effectiveness, the contaminants they 
can treat, their expense, their commercial availability, and their 
track records (both in the hazardous waste field and in allied 
areas). No single technology is the answer to all hazardous 
waste problems, although some technologies are more compre
hensive than others. 

Biological treatments use biological organisms (e.g., bacteria, 
algae, fungi, other microorganisms) to destroy contaminants. 
These organisms essentially consume contaminants as part of 
their growth process. These treatments are most frequently, 
although not exclusively, used for organic compounds. Treat
ment can be performed either by placing waste in on-site or off
site engineered reactors that are designed to foster the growth 
of colonies of microorganisms, or by placing microorganisms 
into waste which has remained in place on the site because of 
inaccessibility or bulkiness (e.g., ground water, large amounts 
of soil). Engineered reactors using microorganisms have a long 
history in wastewater treatment. Although the treatment process 
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is more easily controlled in reactors, biological treatment of the 
waste in place (also known as in-situ treatment) is a commer
cially available technique with a promising future. Genetically 
engineered organisms are being developed with increased powers 
to degrade a variety of contaminants. In-situ biological treatment 
is particularly appealing for ground water, because it is cost
effective compared to pumping and treating techniques, and is 
also relatively nondisruptive to the environment. Refer to Table 
C-2, "Selected Treatment Method: Biological," for a description 
of these technologies. 

Chemical treatments alter wastes by chemical reactions. These 
may either destroy contaminants or make them less hazardous. 
Chemical treatments may also be used to separate the contam
inant from the larger body of waste. Some chemical treatments 
both separate and degrade (e.g., chemical reduction, gas-phase 
stripping). Examples of chemical treatment include neutrali
zation, oxidation, ion exchange, ozonation, and electrolysis. 
There are a wide variety of these treatments; various technol
ogies may treat different contaminants, such as organics, in
organics, metals, or combinations of these. Most chemical 
treatments deal with one waste or one stage of contaminant 
reduction. A disadvantage of some chemical treatments is that 
they can generate by-products that are as hazardous as, or even 
more hazardous than, the original contaminants. Refer to Table 
C-3, "Selected Treatment Methods: Chemical," for a description 
of these technologies. 

Physical treatments generally reduce the volume of wastes 
(separation processes) or render hazardous constituents inert 
(immobilization techniques). Separation processes have been 
adapted from wastewater treatment technologies, which have 
used them for many years. In these processes, hazardous con
stituents are removed from a larger body of waste. This is often 
done by separation of phases, such as solids or gases from liquid 
waste. The concentrated amount of hazardous residue that re
mains must then undergo further treatment. Examples of sep
aration processes include carbon adsorption, sedimentation, and 
reverse osmosis. Immobilization techniques, which include 
chemical as well as physical treatments, are considered impor
tant enough in practice to warrant a separate description (as 
discussed under "Solidification and Stabilization" below.) Refer 
to Table C-4, "Selected Treatment Methods: Physical," for a 
description of these technologies. 

Solidification and Stabilization processes (also known as im
mobilization processes) mix hazardous wastes with reagents or 
absorbents to produce an inert material (usually a hardened 
mass of soil-like material) that contains the contaminants, ren
ders them less toxic and more easily handled and disposed of, 
and reduces or eliminates the possibility of leaching. Common 
agents for these processes include portland cement, fly ash, slag, 
and lime. Chemical fixation (for example, pozzolanic solidifi
cation), which involves allowing lime, silaceous materials, and 
water to react to produce a concrete-like mass, is particularly 
useful for wastes containing metals. Vitrification, a solidification 
technique that combines wastes with molten glass, is extremely 
effective, but is very expensive and requires special equipment. 
Although solidification and stabilization processes are improv
ing because of commercial development, they nevertheless have 
certain drawbacks. They are more successful with inorganic 
substances; some wastes (both organic and inorganic) interfere 
with solidification processes; and if these techniques are used 
as end-treatment processes, monitoring is generally necessary. 
Refer to Table C-5, "Selected Treatment Methods: Solidification 
and Stabilization," for a description of these processes. 

Thermal treatments are in the forefront of current techniques 
because of their efficiency in destroying a variety of contami
nants in a variety of media. Thermal treatments use combustion 
to induce chemical reactions that destroy contaminants. These 
treatments either can use oxygen (e.g., incineration of various 
types) or they can be performed in the absence of oxygen (py
rolysis). The most widely used thermal treatment is incineration. 
Incineration can treat a potentially wide variety of wastes; sev
eral types of incinerators meet national levels for destruction 
and removal efficiency (DRE) of organic hazardous constituents 
of greater than 99.99 percent by mass. Incinerators are also 
being manufactured in portable mobile versions. The disadvan
tages of incinerators include their relative expensiveness and 
their emission into the air of residual contaminants, sometimes 
termed products of incomplete combustion (PICs). Refer to 
Table C-6, "Selected Treatment Methods: Thermal," for a de
scription of these treatments. 

Disposal Technologies 

Disposal methods are employed to store wastes, either tem
porarily (until they can be treated), or permanently (after treat
ment). Disposal units essentially are containment units for waste 
and residues of waste treatment, either on or below the ground. 
Such units can . be designed landfills, surface impoundments 
(which may be pits, ponds, or lagoons), injection wells, or 
storage depositories (either man-made or natural; above or un
der the ground). 

In principle, these systems are designed to place a relatively 
impermeable barrier between the waste or residue and the sur
rounding area to ensure that contaminants do not leach into 
soil or water or disperse into the air. In addition, because total 
impermeability is currently an ideal, rather than a real-life oc
currence, most disposal systems require some form of ongoing 
monitoring. The amount and relative strength of barrier com
ponents (such as liners, leachate collection systems, covers, 
walls, and so forth) are keyed to a series of site-specific factors, 
including the types of contaminants, the nature of the soil and 
underlying rock, the height of the water table, water use, and 
general weather conditions. 

For example, clay soil is relatively impermeable. Suppose a 
landfill in clay soil is placed over unfractured rock; over an 
aquifer that does not supply drinking water; and far from an 
ecologically vulnerable area. This landfill would provide a high 
assurance of relative impermeability (provided that the contam
inants placed within the landfill were minimized or rendered 
immobile). In contrast, suppose a landfill is located in sandy 
soil; in an area with a high water table; close to drinking water 
and ecologically vulnerable areas; and above fractured or other
wise permeable rock. This landfill would be much more prone 
to leaching if the containment system were breached. Thus, 
much elaborate precautions might have to be taken. 

Operationally, disposal and control methods overlap to a large 
extent. In this compendium, the systems themselves are listed 
under Table C-7, "Selected Disposal Methods," while specific 
system components or tools are generally listed under Table C
l, "Selected Control Methods." 

Underground Storage Tanks 

Underground storage tanks (USTs) may be closed by either 
abandoning them in place or by removing them altogether. 



Whether to abandon a tank in place or remove it for disposal 
will depend on the age and condition of the tank, its salvage 
value, and government regulations. 

Abandoning the tank involves removing the product (usually 
by pumping), disconnecting all plumbing and controls, filling 
the tank with an inert solid (e.g., sand, gravel, or concrete) to 
prevent ground subsidence, and securing against tampering by 
capping and locking all plugged lines, or by erecting a locked 
fence around the tank area. 

Removing the tank involves removing the liquid product, 
disconnecting and capping all plumbing and controls, venting 
all vapors (e.g., using nonsparking fans, blowers or pumps, or 
by applying steam or dry ice), excavating all piping and the 
tank, and transporting the tank from the site. 

If the tank is leaking and wastes have contaminated the sur
rounding environment, it may be necessary to clean up the soil, 
ground water, or nearby bodies of water. A leak or spill might 
also occur during excavation. At present, the most widely used 
cleanup technique for leaks and spills is excavation of the leaking 
tank and any contaminated soil. Excavation is a quick and 
effective first step for removing wastes before they reach the 
water table. Soil removal is possible, however, only if the waste 
has penetrated just a few feet below the surface. The tank is 
then repaired or properly disposed of, along with the contam
inated soil, at a landfill. More extensive cleanup methods may 
be needed, however, when ground water is threatened or when 
a large soil mass is contaminated. These include: 

• Sorbents-these are natural materials (such as straw or 
sawdust) or synthetic products (such as foam plastics) that are 
spread over a spill to absorb it. Sorbents should be capable of 
absorbing the spill, and should not react with the contaminants 
to form toxic substances or hazardous fumes. 

• Trenching-in some instances, ditches, trenches, or pits 
can be used to control the flow of contaminated ground water 
and to recover spilled product. Trenching may be used as the 
prime cleanup method or as a supplement to other methods. 

• Recovery wells-a pumping well may be used to remove 
wastes from the ground when the water table is too deep to use 
trenches and ditches. The product is often withdrawn through 
a dual pump system in which one pump reaches down to the 
contaminated ground water and creates a cone of depression 
into which the product flows. A second pump transfers the 
product to the surface where it can be collected and separated 
from the ground water. 

Which technologies are chosen for cleaning up tank spills 
depend on several factors, including the mobility of the wastes, 
the feasibility of on-site containment or in-situ treatment, and 
the cost of disposing of the waste (or tank) or decontaminating 
it once it has been excavated. 

Emerging Technologies 

The hazardous waste field is relatively new. Approaches to 
developing cost-effective sampling plans and techniques for col
lecting samples are still under development. For example, dem
onstration programs funded by EPA are actively looking for 
new field analysis techniques that can be used to detect and 
monitor hazardous substances at waste sites while out-perform
ing laboratory analysis. Special attention is being given to de-
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veloping immunochemical testing methods that are quick, highly 
sensitive, and inexpensive, but have not previously been applied 
to hazardous wastes. 

Extensive research is also ongoing in the area of remediation 
technologies. Under EPA's Superfund Innovative Technology 
Evaluation Program, microbiological degradation, chemical fix
ation, and mobile plasma arc systems are being tested and eval
uated. Innovative soil melting technologies, called in-situ 
vitrification, are also being examined more closely. These proc
esses simplify treatment and eliminate excavation and reburial. 
Thus, waste generators can avoid the liabilities associated with 
disposing of waste in an authorized landfill. Additional research 
and commercial development are sure to be fostered as the full 
force of recent regulations are felt. 

While the information summarized in the previous sections 
represents the current state of the art, it is rapidly changing. 
Hazardous waste consultants are being challenged to stay 
abreast of developments in the field. Highway staff responsible 
for overseeing and evaluating the work of hazardous waste con
tractors will be similarly challenged to maintain a familiarity 
with new developments that may affect their approaches to 
hazardous waste site assessment and remediation. 

Selecting and Implementing a Remediation 
Technology 

Factors Influencing Selection 

Several factors influence the selection of the most approximate 
remedial action technology for a particular situation. Table 13 
lists site-specific characteristics (waste, surface, and subsurface) 
that can affect the choice of cleanup technologies. 

Technology-related and other factors important in evaluating 
alternative technologies include the following: 

• Performance. How effective is the technology in performing 
its intended function, and how long is its useful life? 

• Reliability. Has reliability been demonstrated at other sites? 
What are the chances and consequences of failure? How complex 
are operation and maintenance requirements? How available 
will labor and materials be? 

• Dependability. How easily can the technology be installed? 
How soon will it begin working? How soon will an acceptable 
level of contaminant reduction be attained? 

• Health and safety. What are the possibilities of fire, explo
sion, hazardous substance release, or other problems that might 
affect workers and surrounding communities? What is the tech
nology's potential to remove or minimize exposures? 

• Regulatory requirements. What effect will federal, state, and 
local regulations have on the installation and use of the tech
nology? 

• Environmental concerns. What, if any, adverse effect will 
the technology have on the environment and on environmentally 
sensitive areas? 

• Costs. What are the estimated capital and operational costs 
of the technology? What effects might varying sets of assump
tions have on these costs? 

• Public reaction. Will the technology or its use create adverse 
public reaction? What can be done to respond to or deal with 
this reaction? 



Table 13. Important site characteristics and considerations affecting the selection of remedial 
measures. 

SITE CHARACTERISTICS 

Waste Considerations 

Quantity 

Chemical make-up 

Toxicity 

Persistence/ 
biodegradability 

Radioactive 

Ignitable 

Reactivity/ 
corrosiveness 

Infectiousness 

Solubility 

Volatility 

~ 

Precipitation 

Temperature 

Surface Temperature 

Soil texture and 
permeability 

Soil moisture content 

slope 

Vegetation 

CONSIDERATIONS 

Determines volume and size of area; affects 
costs 

Determines transport paths, materials of 
construction 

Calls for immediate action, worker safety 

Resists decomposition/can be treated 
by biodegradation 

Requires special construction materials; 
worker safety; site security 

Explosion hazard 

Requires special construction materials; 
potential for explosion 

Calls for immediate action; worker safety 

Affects hydrology migration 

Affects migration in gaseous state 

Humid areas--abundant surface water, shallow 
ground-water table · 

Arid areas - high wind and water erosion 
potential, deep ground-water table 

Affects physical processes such as rates of 
reaction, volatilization, and sealed 
container pressure, as well as microbial 
degradation and transformation processes 

Coarse-textured (sandy) soils have 
greater permeability and transmit liquid and 
gases faster than fine-textured (clay) soils 

Wet soils are less permeable to gases than 
dry soils 

Steeper slopes gave greater runoff, less 
infiltration 

very steep or unbroken slopes have high 
erosion potential 

Increases filtration, decreases erosion 

Table 13. Continued 

SITE CHARACTERISTICS 

subsurface Characteristics 

Depths to ground water 

Permeability 

Depths to bedrock 

Direction of ground
water flow and points of 
discharge 

Receptors 

Existing land use 

CONSIDERATIONS 

Deep--higher pumping costs 

Shallow--may require lowering water table 

Permeable soils readily transmit water and 
gases 

Lower permeability causes difficulty in 
pumping; drainage 

Shallow--impermeable bedrock may cause 
leachate surface seepage; shallow or deep 
permeable bedrock may cause rapid and 
extensive contaminant migration 

Deep--limit on trench excavation depth 

Direction of flow toward point of use 
presents a significantly adverse impact; 
points of discharge must be known to assess 
areal extent of contamination and degree of 
impact 

Nearby working and residual populations, 
farms, orchards, grazing lands, natural 
lands, critical habitats may require 
immediate relief 

~aintenance of site security; protection of 
equipment and soil cover from accidental 
3buse: vandalism 

cl 



Remedy Design 

71 

Table 14. Items included in a remedial design package. 

• Site Description 

• Selected Remedy 

- Description of technologies and rationales for selection 
- Performance expectations 
- site topographic map and preliminary layouts 
- Preliminary design criteria and rationale 
- Preliminary process diagrams 
- General operation and maintenance (O&M) requirements 
- Long-term monitoring requirements 

• Remedial Investigation and Impact on Selected Technology 

- Field studies (air, surface water, ground water, geology) 
- Laboratory studies (bench scale, pilot scale) 

• Design/Implementation Issues 

- Special technical problems 
- Additional engineering data required 
- Permits and regulatory requirements 
- Access, easements, rights-of-way 
- Health and safety requirements 
- community relations activities 

• Cost Estimates and.Schedules 

- Implementation cost estimate (order of magnitude, +50,/-30') 
- Preliminary estimate of annual O&M cost and duration 
- Project schedule (design, construction, permits, and access) 

• Appendices 

- Reports, data summaries, etc. 

source: EPA superfund Federal-Lead Remedial Project Management Handbook, 
December 1986. EPA/540/6-87/001. o.s. EPA, Washington, D.C. 

Drum Handling Procedures at Hazardous Waste Sites. EPA 
600/2-86-013, NTIS PB 86-165362. 

Once appropriate technologies have been identified, a state
ment of work is prepared describing the proposed project scope, 
and a remedial design package is developed by one or more 
contractors. This package consists of detailed plans and speci
fications for conducting the remedial action. Table 14 sum
marizes the items included in a remedial design package. 

Handbook for Sampling and Sample Preservation of Water and 
Wastewater. EPA 600/4-82-029. 

Practical Guide for Groundwater Sampling. EPA 600/2-8f5-
104. 

Preparation of Soil Sampling Protocol: Techniques and Strategies. 
NTIS PB 83-206-979, EPA 600/4-83-020. 

Closure 

Site closure occurs when acceptable cleanup levels have been 
achieved. For sites that are considered disposal sites, monitoring 
may extend indefinitely. At this time, most remedial technol
ogies do not totally destroy all contaminants; for this reason, 
some form of disposal and monitoring is generally needed before 
site closure. 
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Remediation Process and Technologies 

Several useful sources of information exist about hazardous 
waste treatment technologies and the treatment planning 
and management process. The U.S. Environmental Pro
tection Agency publishes a variety of handbooks, manuals, 
and reports that deal with aspects of both technologies and 
the cleanup process. For a complete listing of available 
documents, the reader should contact the EP A's Center 
for Environmental Research Information (CERI) Publi
cations Office, at 26 West Martin Luther King Drive, Cin
cinnati, OH 48260 ( 513-569-7562 ). Further information 
can be obtained from EPA's Office of Solid Waste and 
Emergency Response ( OSWER) and Office of Research 
and Development (ORD). The American Petroleum In
stitute (API) has done extensive research and publishing 
on leaking underground storage tanks. Private companies 
are a useful source of information about product capabilities 
for various technologies. Because the field is in flux, articles 
in magazines and journals are often helpful because they 
can supply current information and perspectives. The pub
lications listed below offer a representative sampling of what 
is available. 

U.S. DEPARTMENT OF ENERGY, Pacific Northwest Laboratory, 
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Chapter 5 

CONCLUSION 

Highway agencies throughout the United States are experi
encing first-hand the problems associated with the unexpected 
discovery of hazardous wastes. For some, the discovery has been 
made early in project planning, allowing the agency to take steps 
to avoid the contaminated parcels. In other cases, the problem 
has not been easily or always identified early enough and avoided 
by design modifications. The discovery of wastes on currently 
or previously owned property has exposed agencies to consid
erable liabilities and risks. Highway budgets have been impacted 
because of project delays and overruns. Agency staff and funding 
resources have also been diverted to unfamiliar hazardous waste 
cleanup activities and time-consuming litigation as well. 

73 
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gency and Remedial Response, Superfund State-Lead Re
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002, December 1986. 
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AMERICAN PETROLEUM INSTITUTE, Recommended Practice for 
Abandonment or Removal of Used Underground Service 
Station Tanks. API Bulletin 1604, 1st edition, March 1981, 
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U.S. ENVIRONMENTAL PROTECTION AGENCY, Hazardous 
Waste Engineering Research Laboratory and Office of 
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As the present or previous owner of a contaminated parcel 
of land, the liability faced by a highway agency is potentially 
enormous. Under current statutes, a highway agency becomes 
exposed to considerable liability when it decides to knowingly 
purchase a parcel of land contaminated with hazardous wastes. 
The agency may also be responsible if it owned property when 
hazardous wastes were placed there inadvertantly by past agency 
practices, by third-party illegal disposal practices, or by the 
activities of lessers of the property. 

Claims against a highway agency and its officials can be made 
for a variety of cleanup costs, as well as personal or property 
damages. Under different circumstances, suit can be brought 
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against the agency by a number of plaintiffs-the Federal Gov
ernment, a local government, or an individual. The agency can 
be sued under such federal laws as the Comprehensive Envi
ronmental Response, Compensation and Liability Act (CER
CLA), the Resource Conservation and Recovery Act (RCRA), 
or the Clean Water Act (CWA); under similar state environ
mental statutes; and under state nuisance, negligence, and tres
pass laws. 

perienced in identifying and handling hazardous wastes, workers 
investigating potential hazardous waste sites are at risk, as are 
the general public and visitors to the site. Even with a com
prehensive site sampling plan and state-of-the-art detection tech
niques, there is no guarantee that wastes will be found on a site 
when they actually exist. Changing regulations, limited infor
mation on the effectiveness of existing cleanup technologies, the 
fast-paced development of new cleanup technologies, and the 
need for the multiple treatments at a single site, also introduce 
risk into site remediation activities. 

Agency personnel can also be exposed to harmful risks if 
hazardous wastes are suspected or discovered on a property. 
During the preliminary site investigation, it is usually not nec
essary for agency personnel to enter the site. Maps, photographs, 
databases, and other information services can be examined off
site to determine the potential for discovering wastes. However, 
if contaminants are determined or suspected based on the pre
liminary site investigation, a detailed site investigation must be 
conducted, and this can expose personnel to considerable risks. 

The state of the art in conducting hazardous waste site as
sessments and cleanup activities is fraught with technical and 
legal uncertainty. Hidden or buried underground, many wastes 
are not detectable by sight or other physical evidence. If inex-

The Highway Trust Fund and individual project budgets are 
not designed to absorb the large costs associated with hazardous 
waste site assessments and cleanup. In addition, because most 
highway departments are self-insured, payments for hazardous 
waste claims come from highway program funds. Payments for 
hazardous waste-related cleanups and tort claims only defer or 
cancel important highway projects, and should be avoided wher
ever possible. While some cleanups are cheaper than others, 
they are all expensive when they are unexpected, nonbudgeted 
items that must be assigned to a project. 

Because of the ever-present threat of encountering a hazard-

Table 15, Activities of selected highway agencies in developing hazardous waste programs. 

Minnesota Department of Transportation 

The Minnesota Department of Transportation (Mn/DOT) established an internal 
Hazardous waste Task Poree in 1985 to provide its District Offices with 
guidance on hazardous waste issues they were confronting. Since its 
formation, the Task Force has adopted a policy concerning "Hazardous Waste 
Considerations in Route or Facility Site Selection.• In support of this 
policy, the Task Poree has defined the term "hazardous waste,• and contacted 
offices of those state agencies that maintain lists of hazardous waste sites. 
Specific procedures have been developed for route or facility site selection 
(location studies), the preparation of environmental documents, right-of-way 
acquisition, and site cleanup. 

To date, Mn/DOT has also developed a draft policy describing how to respond to 
releases or abandonment of hazardous materials on department rights-of-way. 
More detailed information, policy, and procedures are being developed to deal 
with: 

• Onderground storage/waste oil tanks. 
• Site investigations. 
• Options for acquisition. 
• Leasing of Mn/DOT property. 

Pennsylvania Department of Transportation 

The Pennsylvania · Department of Transportation has developed a diagram 
identifying the process for considering hazardous waste sites encountered 
during highway project development. This diagram describes: 

• Procedures to be followed by department staff during preliminary 
design. 

• Specific sources of information on potential hazardous waste 
sites. 

• Options for dealing with different contingencies. 

• The role of different federal, state, and local agencies. 

• The procedures to be followed when hazardous wastes are 
discovered during final design and construction. 
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ous waste site, highway officials should develop operational 
plans to deal with this problem. Staffing and organizational 
changes needed to implement this plan should also be made. 
Every highway agency is unique in its priorities, its internal 
organization, its staff capabilities, and its resources. An agency 
must examine its situation, and take steps to train and hire 
needed in-house staff, coordinate with other agencies, and es
tablish relationships with qualified contractors and consultants. 
Several state highway agencies have already begun developing 
operational hazardous waste programs that minimize the po
tential impact a hazardous waste discovery can have on day-to
day operations. Table 15 summarizes the efforts in four states. 
Other highway agencies are encouraged to develop operational 
programs that address their needs. 

Having to clean up an unexpected hazardous waste site can 
have a devastating impact on a state highway program. Pre
ventive measures taken now to improve the management of its 
real estate can provide highway officials with important assur
ances that its primary mission to deliver transportation services 
will not be undermined by the unexpected discovery of a haz
ardous waste site. 

Table 15. Continued 

California Department of Transportation 

The California Department of Transportation {CALTRANS) has developed a 
detailed flow chart describing the hazardous waste process during project 
development. Specific responsibilities are assigned to specific units of the 
agency, including the Divisions of Engineering services, Project Development, 
Facilities construction, and the Transportation Districts. 

Specific guidance has been developed in the following areas and incorporated 
into the Department's Policy Manual and Procedural Handbooks: 

• Property Appraisal: Guidance is provided on how to identify hazardous 
wastes, notification procedures that should be followed, and how to 
factor the presence of hazardous wastes into property appraisal. 

• Property Acquisition: Procedures to follow when hazardous wastes are 
encountered are defined. How to obtain permission to enter a property 
is also discussed. 

• Property Management: Information is presented on the definition of 
hazardous wastes; possible sources of surface contamination; 
procedures for •tracking• hazardous waste sites that are found; policy 
and procedures regarding th~ treatment of underground tanks; and 
precautions to take when leasing a property. 

Florida Department of Transportation 

'l'he focus of policy development in the Flori da Depar t ment of Tranapoctat ion 
has been on site assessment and acquisition activities. The department has 
provided distt'ict personnel with hazardous waste site procedures for pee- and 
post-aoquisition activities when acquiring title by taking or settlement for 
both tank sites and hazardoua waste sites. Procedures cover obta i ninq 
permission to enter property, site assessment, hazardous waste evaluation, and 
the abandonment or removal of underground tanks. 

To establish a comprehensive hazardous waste site management program, Florida 
DOT has adopted: 

• Contractor specifications for on-site activities. 

• Contract provisions for the removal of underground fuel storage tanks. 

• Project management training for district personnel covering the 
policies and procedures, 

• Procedures for acquisition where no site assessment has been conducted 
on potentially contaminated property. 
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Appendix A 

DEFINITION OF HAZARDOUS WASTE 

Hazardous wastes are the by-products of a wide variety of 
manufacturing and service industries. They can be solid, liquids, 
or gases. They may appear in a variety of forms: in barrels or 
drums; in pits, ponds, or lagoons; in sludges; as part of contam
inated soil; in bottles or other fragile or nondurable containers; 
in aboveground or underground storage tanks; and as part of 
building materials (e.g., asbestos). 

From a practical point of view, a hazardous waste is any 
discarded or abandoned substance that may endanger human 
health or safety. The legal definition of hazardous waste is, 
however, very importftnt bP.~;ins~ it cl~t~rmines which substances 
a highway agency must be concerned about from a liability and 
regulatory point of view. Congress defined the term "hazardous 
waste" in Sec. 1004( 5) of the Resource Conservation and Re
covery Act (RCRA) of 1976 ( 42 U.S.C. § 6901, et seq.) as 
follows: 

The term 'hazardous waste ' means a solid waste, or combination 
of solid wastes, which because of its quantity, concentration, or 
physical, chemical or infectious characteristics may: 

(A) cause, or significantly contribute to an increase in mor
tality or an increase in serious irreversible, or incapacitating 
reversible, illness; or, 

(B) pose a substantial present or potential hazard to human 
health or the environment when improperly treated, stored, 
transported, or disposed of, or otherwise managed. 

The term "solid waste" is further defined in RCRA Sec. 
1004(27) as follows: 

The term 'solid wasle' means any garbage, refuse, sludge, from 
a waste treatment plant, water supply treatment plant, or air 
pollution control facility and other discarded material, including 
solid, liquid, semisolid, or contained gaseous material resulting 
from industrial, commercial, mining, and agricultural operations, 
and from community activities, but does not include solid or 
dissolved material in domestic sewage, or solid or dissolved ma
terials in irrigation return flows or industrial discharges which 
are point sources subject to permits under Section 402 of the 
Federal Water Pollution Control Act, as amended (86 Stat. 880), 
or source, special nuclear, or byproduct material as defined by 
the Atomic Energy Act of 1954, as amended (68 Stat. 923). 

EPA has expanded RCRA's definition of a hazardous waste 
to mean a solid waste that meets one of four conditions: 

• It is listed as a hazardous waste by EPA (see below). 
• It is a mixture of solid waste and one or more of the listed 

hazardous wastes. 
• It exhibits one or more of four characteristics: ignitability, 

corrosivity, reactivity, or toxicity. 
• It is not excluded from regulation as a hazardous waste. 

EPA HAZARDOUS WASTE LIST 

The Environmental Protection Agency maintains a list of 
hazardous wastes. Most wastes on the list are process residues, 
emission control dusts, or wastewater treatment sludges. They 
have been placed on the list and assigned an EPA Hazardous 
Waste Number because they have been found to be either ig
nitable, corrosive, reactive, or toxic. EPA periodically adds or 

deletes substances from the list. In addition, through a process 
called delisting, a listed waste can be excluded from regulation 
upon petition to EPA. 

The list is divided into three categories: ( 1) Nonspecific source 
wastes-listed in 40 C.F.R. § 261.31-these are generic wastes 
produced by manufacturing and industrial processes. (2) Spe
cific source wastes-listed in 40 C.F.R. § 261.32-this list con
sists of wastes from specific industries such as petroleum refining 
and chemical manufacturing. ( 3) Discarded commercial chem
ical products-found in 40 C.F.R. §§ 261.33(e) and (f)-this 
list consists of specific commercial chemical products or chem
ical manufacturing intermediates. 

If a discovered material is identifiable and appears on one of 
these lists, it is automatically deemed hazardous and will require 
attention. It is therefore, important that those conducting haz
ardous waste evaluations become familiar with the EPA lists. 
These same lists are referred to frequently by EPA and others 
when promulgating or modifying federal hazardous waste man
agement regulations. 

MIXTURES 

Any waste mixture containing one or more hazardous wastes 
that appear on the EPA lists is also considered a hazardous 
waste. Normally, this applies regardless of the percentage of the 
mixture that is listed as hazardous waste. However, there are 
exemptions to this mixture rule, such as those noted in the 
discussion that follows. 

HAZARDOUS WASTE CHARACTERISTICS 

If the solid waste is not included in the EPA list of hazardous 
wastes, or is not a mixture that contains one of these wastes, it 
may still be a hazardous waste if testing shows it to be ignitable, 
corrosive, reactive, or toxic. EP A's definition of these charac
teristics is contained in 40 C.F.R. §§ 261.20 to 261.24. The 
standard measures specified by EPA to test for these properties 
are summarized in Table A-1. 

WASTES EXCLUDED FROM REGULATION 

EPA has excluded a number of wastewaters, hazardous waste 
mixtures, and solid wastes from regulation because they do not 
present a significant threat to human health or the environment. 
For example, certain mixtures of nonhazardous wastewaters 
with small amounts of listed hazardous wastes that are dis
charged into a plant's wastewater treatment unit are exempt. 
Residues of hazardous wastes in empty containers, discarded 
arsenical treated wood product wastes, certain tannery wastes, 
agricultural wastes, and household wastes are among the solid 
wastes exempt. Secondary materials that are reclaimed and re
turned to the original process and samples collected for testing 
and analysis are also exempt from regulation under RCRA. A 
complete description of substances exempt from RCRA can be 
found in 40 C.F.R. 261. 
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Table A-1. Characteristics of hazardous wastes defined by EPA.* 

Ignitability 

EPA considers wastes with the following characteristics of ignitability to be 
hazardous: 

• Liquids with a flash point (the temperature at which the vapor easily 
ignites in air) less than 140° F. (The only exceptions are aqueous 
alchohol solutions containing 24 percent by volume or less of alcohol. ) 

• Materials that are not liquids and are capable, under standard 
temperature and pressure, or causing a fire by means of friction, 
absorption of the moisture, spontaneous chemical changes. 

• Materials that burn so vigorously and persistently when ignited that 
they create a hazard. 

• Ignitable compressed gases. 
• Oxidizers. 

Corrosivity 

EPA considers wastes with the following characteristics of corrosivity to be 
hazardous: 

• Aqueous wastes with a pH less than or equal to 2 or greater than or 
equal to 12.5. 

• Liquid wastes that corrode steel at a rate equal to or greater than 
0.25 inches per year at a test temperature of 130° F, 

Reactivity 

EPA considers wastes with the following characteristics of reactivity to be 
hazardous: 

• Materials that are normally unstable and readily undergo violent 
change without detonating. 

• Materials that react violently with water. 
• Materials that form potentially explosive mixtures with water. 
• Materials that, when mixed with water, will generate toxic gases, 

vapors, or fumes in quantities sufficient to endanger human health or 
the environment. 

• Cyanide- or sulfide-bearing materials that, when exposed to a pH 
between 2 and 12.5, can generate sufficient quantities of toxic gases, 
vapors, or fumes to present a danger. 

• Materials capable of detonation or explosive reaction if subject to a 
strong initiating source or if heated under confinement. 

Reactivity (continued) 

• Materials that are readily capable of detonation or explosive 
decomposition or reaction at standard temperature and pressure. 

• Forbidden explosive of Class A (primers, dynamite, and other 
high-energy explosives) and Class B (propellants, and other low-energy 
explosives). 

Tozicity 

EPA defines as toxic those wastes that qualify under the terms of EPA's 
Extraction Procedure, a test that identifies hazardous concentrations of a 
constituent in ground water, and the National Interim Primary Drinking Water 
Standards (NIPDWS). The following steps summarize the determination 
procedures: 

• Constituents are extracted from the wastes in a manner designed to 
simulate the leaching action that occurs in landfills. 

• This extract is analyzed to determine whether it possesses any toxic 
contaminants identified in NIPDWS. 

• If the extract contains any of the contaminants in concentrations 100 
times greater than that specified in NIPDWS, the waste is considered 
hazardous. 

• If the original solid waste stream contains less than 0,5% sol-id 
matter, then technicians analyze the original solid waste stream 
rather than the leachate. 

source: Code of Federal Regulations, Title 40, Part 261, Subpart c, Section 
261.24. 

*Note: EPA issued a •supplemental notice of proposed rulemaking• on May 18, 
1987 stating its plan to define some industrial wastes as hazardous 
based on the type of unit in which they are managed. If adopted, the 
plan would represent a change in EPA's usual method of identifying 
wastes as hazardous through their chemical and physical properties. 
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Appendix B 

SAMPLE HAZARDOUS WASTE SITE EVALUATION FORM 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA PRELIMINARY ASSESSMENT 01 STATEl°Z SITE_,. 

PART 1 ·SITE INFORMA T10N AND ASSESSMENT 

11. SITE NAME AND LOCATION 
01 SITE NAME IL-.-.,,, ___ .,_, 02 STREET. ROUTE NO .. OR SPECIFIC LOCATION IDENTIFIER 

OJ CITY 04 STA TE r5 ZIP CODE IOI COUNTY 1°1c=ioa CONG COOE DIST 

01 COORDINATES LATITUDE LONGITUDE 

-- -- --·- I --- -- --·-
10 DIRECTIONS TO SITE 1SI----_, 

Ill. RESPONSIBLE PARTIES 
01 OWNER 1•--1 OZ STREET'-·-· -

OJ CITY 04 STATE I 05 ZIP CODE I oe TELEPHONE NUtoaER 

( ) 

07 OPERATOR r•-----·-- 09STREET 1-. -· -

OICITY 10STATEI 11 ZlPCOOE 112 TELEPHONE NUMBER 

( ) 

13 TYPE OF OWNERSHIP IC-•-• . 

:::::: A . PAIVATE c; 8. FEDERAL: CJ C.STATE LJO.COUNn' CJ E. MUNICIPAL 
rA...-cr ,._, 

:J F . OTHER: CG UNKNOWN ._, 
14 OWNER/OPERATOR NOTIFICATION OH Fl.E tCltecJl '6--1 

C A. RCRA 3001 DA TE RECEIVED: I I :: 8 . UNCONTROLLEDWASTESITE1cE11c'• •'2<1 DATE RECEIVED: I I DC.NONE -lN DAY YEIUI -TH OAY YEM 

IV. CHAAACTEAIZA TION OF POTENTIAL HAZARD 
0 I ON SITE INSPECTION BYt0-.'6--1 

::i YES DATE I I DA.EPA 0 B. EPA CONTRACTOR = C.STATE D D . OTHER CONTRACTOR 

:::; NO -lN DAY YEIUI C E. LOCAL HEAL TH OFFICIAL CF.OTHER: 
rs.--,1 

CONTRACTOR NAMEISI: 

02 SITE STATUS I~..,., 03 YEARS OF OPERATION 

I =A. ACTIVE G B. INACTIVE DC. UNKNOWN u UNKNOWN 
-YEIUI E~01NQY(M 

04 DESCRIPTION OF SUBSTANCES POsse.Y PRESENT. KHOWN. OR AU.EOED 

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT ANO/OR POPUlA TION 

V. PRIORITY ASSESSMENT 

01 PRIORITYFORINSPECT10N1c-- •-.,---.--2· ----l·Otsc-•l".,_C ___ 
'::A.HIGH C B.MEOIUM DC. LOW DD.NONE , .. ___ ,,, ... ___ 

l"".lllilefanfnl9 ........ o....J (Ho luft,,.,KflDl'I ,....,_,, c~• cwrwN...._... lolfrll 

VI. INFORMATION AVAILABLE FROM 
01 CONTACT 02 OF r•-••"'--' 03 TELEPHONE NUMllER 

( ) 

04 PERSON RESPONSIBLE FOR ASSESSMENT 05AGEHCY I oe ORGANJZATION I 07 TELEPHONE NUMBER oeDATE 

( ) I I "°"'" OAY YEIUI 

EPA FORM 2070-1217-811 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

oEPA PRELIMINARY ASSESSMENT 01ST4TE102 SITE NVMISER 

PART 2 ·WASTE INFORMATION 

11. WASTE STATES, QUANTITIES, ANO CHARACTERISTICS 
01 PHVSIC4LSUTES 1C•11<:a,,, .. _, 02 W4STE OU4NTITY AT SITI! 03 W, STE CH4R4CTERISTlCS ,C••<• •• '""' "'"''' .........,,...01 ...... ,.~, ..... 

..: " SOllO ~ E SLURRY rftUJIOti~I ..: 4 TOXIC : E SOLUBLE _ I HIGHLY VOLATILE 

..: B POWOER. FINES _ F LIQUIO TONS ..: B CORROSIVE _ F INFECTIOUS _ J . EXPLOSIVE 

:: C SLUOGI _ G GAS : C R40104CTTVE : G FLAMM4BLE • r< RE4CTl\/E 

CUBICY4ROS : 0 PERSISTENT _ H IGNIUBLE _ L 1NCOMP4 TIBLE 

_ 0 OTHER 
_ M NOT 4PPLIC4BLE 

·So-• NO OF DRUMS 

Ill. WASTE TYPE 

C4TEOOAY SUIST 4NCE NAME 01 GROSS 4MOUNT 02 UNIT OF ME.t\SUAE 03COMMENTS 

SLU SLUDGE 

OLW OILY WASTE 

SOL SOLVENTS 

PSO PESTICIDES 

occ OTHER ORGANIC CHEMICALS 

1QC INORGANIC CHEMICALS 

ACO ACIDS 

BAS BASES 

MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES 1&.A_,.,,._..,_.,,,,, .. ..,cAs-1 
01 CATEGORY 02 SUIST AHCE NAME 03 CAS NUMBER 04 STORAGEIOISPOSAL METHOD O~ CONCENTRATION O& MEASURE OF 

CONCENT'RA T10N 

v. FEEDSTOCKS1s..A-""'CAS-.1 

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGOlllY J 1 FEEDSTOCK NAME 02 CAS NUMBER 

FOS FOS 

FOS FOS 

FOS FOS 

FOS FOS 

VI. SOURCES OF INFORMATION 1c .. _..., 1••--••· • g . .,.,. , .... ·-.. .,, .... ,_,.. 1 

EPAFOAM2070·1217·811 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA PRELIMINARY ASSESSMENT 01 STATE! 02 SITE NUMM!Jll 

PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

11. HAZARDOUS CONDITIONS AND INCIDENTS 
01 C:: A. GROUNDWATER CONTAMINATION 02 C OBSERVED IDATE. I - POTENTIAL _ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 C B. SURFACE WATER CONTAMINATION 02 C OBSERVEDIDATE: I = POTEN'flAL =ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 CC. CONTAMINATION OF AIR 02 C: OBSERVEDIDATE: I =POTENTIAL =ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIFITION 

01 = D FIRE/EXPLOSIVE CONDITIONS 02 =OBSERVED tDATE. I =POTENTIAL =ALLEGED 
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DJ;SCRIPTION 

01 ::: E. DIRECT CONTACT 02::: OBSERVED (DATE. __ __ ) _POTENTIAL - ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 = F CONTAMINATION OF SOIL 02 0 OBSERVEDIDATE. ) .: POTEN~L .: ALLEGED 
03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

1Acre11 

01 ::: G DRINKING WATER CONTAMINATION 02 2 OBSERVED (DATE ) =POTENTIAL C: ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

01 G H. WORKER EXPOSUAE/INJURV 02 0 OSSEAVEDIDATE: ) C POTENTIAL '.J ALLEGED 
03 WORKERS POTENTlALL V AFFECTED: 04 NARRATIVE DESCAIPTION 

01 C I POPULATION EXPOSURE/INJURY 02 0 OBSERVEDtDATE: ) C: POTENTIAL ...., ALLEGED 
03 POPULATION POTENTIALLY AFFECTED· 04 NARRA TlVE DESCRIPTION 

EPA FORM 2070·12(7·811 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA PRELIMINARY ASSESSMENT 01 STATEI02 SITE NUMllEA 

PART 3. DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

11. HAZAltDOU8 CONDfTIONS AND INCIDENTS •C•••"'"""' 
01 0 J. DAMAGE TU FLORA 02 C OBSEFM!D (DATE: l C: POTENTIAL CJ ALLEGED 
04 NARRATIVE OESCRIPTlON 

01 0 K. DAMAGE TO FAUNA 02 0 OBSERVED (DATE: l u POTENTIAL :: ALLEGED 04 NAARATIVE DESCAIPTION , ___ ,,.,.,..,.., 

01 0 L. CONTAMmTION OF FOOD CHAIN 02 C OBSERVED (DATE: l ::::; POTENTIAL :: ALLEGED 
04 NARRATIVE DESCRIPTION 

01 CM. UNSTABLECONTAINMENTOFWASTES 02 C: OBSERVED IDATE: l =POTENTIAL =ALLEGED 
.504W~:.,......, ...... ,......°""'"" 

03 POPULATION POTENTIAU. Y AFFECTED: 04 NARRATIVE DESCR1PTION 

01 C N. DAMAGE TO OFFSITE PROPERTY 02 C OBSERVED !DATE: l :: POTENTIAL :: ALLEGED 
04 NARRATIVE DESCRIPTION 

01 C 0 . CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02::: OBSERVED (DATE: l C: POTENTIAL C: ALLEGED 
04 NARRATIVE DESCR1PTION 

01 :: P ILL.EGAUUNAUTHORIZED DUMPING 02 C OBSERVED !DATE: I :: POTENTIAL :: ALLEGED 
04 NARRATIVE DESCRIPTION 

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS 

Ill. TOTAL POPULATION POTENTIALLY AFFECTED: 

IV. COMMENTS 

V. SOURCES OF INFORMATION IC••,_,,,.,,.,.,_ .... q • ..... ,,, .. ·-........ ,_,,,, 

EPA FORM 2070-1217·81 I 



82 

POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

Generel lnformnion 

The Potential Hazardous Waste Site, Preliminary Assess· 
ment form is used to record information necessary to make 
an initial evaluation of the potential risk posed by a site and 
to recommend further action. 

The Preliminary Assessment form contains three parts: 

Part 1 

Part 2 

Part 3 

Site Information and Assessment 

Waste Information 

Description of Hazardous Conditions and lnei· 
dents 

Part 1 Site Information and Assessment contains all of 
the data elements also contained on the Site Identification 
form required to add a site to the automated Site Tracking 
System (STS). It is therefore possible to add a site to STS at 
the Preliminary Assessment stage. Instructions are given 
below . 

Part 2 - Waste Information and Part 3 - Description of 
Hazardous Conditions and Incidents are used to record specific 
information about substances, amounts, hazards, and targets, 
e.g., population potentially affected, that are used in determin· 
ing the priority for further action . Parts 2 and 3 are also eon· 
tained in the Potential Hazardous Waste Site, Site Inspection 
Report form where they may be used to update, add, delete, or 
correct information supplied on the Preliminary Assessment. 

An Appendix with feedstock names and CAS Numbers 
and the most frequently cited hazardous substances and CAS 
Numbers is located behind the instructions for the Preliminary 
Assessment. 

General lnstroction1 

1. Complete the Preliminary Assessment form as com· 
pletely as possible. 

2. Starred items ( •) are required before assessment 
information can be added to STS. The system will not accept 
incomplete assessment information. 

3. To add a site to STS at the Preliminary Assessment 
stage, write "New" across the top of the form and complete 
items 11 ·01, 02, 03, 04, and 06, Site Name and Location, and 
item 111·13, Type of Ownership. 

4. Data items carried in STS, which are identical to 
those on the Site Identification form and which can be added, 
deleted, or changed using the Preliminary Assessment form, 
are indicated with a pound sign(#) . To ensure that the proper 
action is taken, outline the item(s) to be added, deleted, or 
changed with a bright color and indicate the proper action 
with "A" (add), "D" (deletel, or "C" (change). 

5. There are two options available for adding, deleting, 
or changing information supplied on the Preliminary Assess· 
ment form. The first is to use a new Preliminary Assessment 
form, completing only those items to be added, deleted, or 
changed . Mark the form clearly, using "A", "D", or "C" , to 
indicate the action to be taken. If only data carried in STS are 
to be altered, the Site Source Data Repcrt may be used . Using 
the report, mark clearly the items to be changed and the 
act ion to be taken. 

Deteiled Instructions 

Pin 1 Site lnform1tion ind Aueument 

I. ldentific1tion: Identification (State and Site Num· 
ber) is the site record key, or primary identifier. 
for the site. Site records in the STS are updated 
based on Identification . It is essential that State 
and Site Number are correctly entered on each 
form. 

•1.01 State : Enter the two character alpha FIPS code for 
the state in which the site is located. It must be 
identical to State on the Site Identification form . 

•1.02 Site Number : Enter the ten character alphanumeric 
code for sites which have a Dun and Bradstreet or 
EPA "user" n1m ann Bradstreet number or the tfln 
character numeric GSA identification code for fed· 
eral sites. The Site Number must be identical to the 
Site Number on the Site Identification form. 

II. Site Name ind Location: If Site Name and Location 
information require no additions or changes, these 
items are not required on the Preliminary Assess
ment form . However, completing these items will 
facilitate use of the completed form and records 
management procedures. 

#11-01 Site Name: Enter the legal, common, or descriptive 
name of the site. 

#ll-02 Site Street: Enter the street address and number (if 
appropriate) where the site is located. If the precise 
street address is unavailable for this site, enter brief 
direction identifier, e.g., NW intersection 1·295 & 
US 99; Post Rd, 5 mi W of Rt. 5. 

#ll-03 Site City: Enter the city, town, village, or other 
municipality in which the site is located. If the site 
is not located in a municipality, enter the name of 
the municipality (or place) which is nearest the site 
or which most easily locates the site. 

#I 1·04 Site State: Enter the two character alpha F IPS code 
for the state in which the site is located. The code 
must be the same as in item 1·01 . 

#I 1·05 Site Zip Code : Enter the five character numeric zip 
code for the postal zone in which the site is located . 

#I l-06 Site County : Enter the name of the county, parish 
(Louisiana), or borough (Alaska) in which the site is 
located . 

#11·07 County Code : Enter the thret1 character numeric 
FIPS county code for the county, parish, or bor
ough in which the site is located. (The regional data 
analyst will furnish this data item.) 

#I l-08 Site CongressiQ!lal District: Enter the two character 
number for the congressional district in which the 
site is located . 

11 ·09 Coordinates: Enter the Coordinates, Latitude and 
Longitude, of the site in degrees, minutes, seconds 
and tenths of seconds. If a tenth of a second is in· 
significant at this site, enter "O". 

11-10 Directions to Site: Starting from the nearest public 
road, provide narrative directions to the site. 
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Ill. 

#111-01 

#111·02 
-03 
·04 
·05 

111-08 

#111-07 

#111-08 
·09 
·10 
-11 

111-12 

#111-13 

111-14 

IV 
IV-01 

"IV-02 

IV-03 

IV-04 

Rnpon1ible P..U.. 

Site Own1r: Ent• the n1m1 of the owner of the 
site. The site own1r is the person-, company, or fed· 
eral, st1t1, municiS)91 or. oth1r public or private en· 
tity, who currently holds title to the property on 
which the site is located. 

Site Owner Address: Enter the current complete 
businea, residential, or mailing address at which the 
own1r of the site can be reeched. 

Site Owner Telephone Number: Enter the area code 
and local telephone numblf' at which the owner of 
the site can be ruched. 

Site Operator: If different from Site Owner, enter 
the .name of the operator at the site. The site oper
ator is the person, company, or federal, state, 
municipal or other public or private entity, who cur
rently, or most recently, is, or was, responsible for 
operations at the site. 

Site Operator Address: Enter the current complete 
busineu, residential, or mailing address at which 
the oper1tor of the site can be reached. 

Site Operator Telephone Number: Enter the ar11 
code and local telephone numb• at which the 
oper1tor of the site can be r11ched. 

Type of Own•ship: Check the appropri1te box to 
indicate the type of site ownership. If the site is 
under the jurisdiction of an activity of the feder1I 
government, enter the name of the department, 
agency, or activity. If Other is indicated, specify 
the type of ownership and name. 

Owner/Operetor Notification On File: Check the 
appropriate boxlesl to indicate that the notifica· 
tion required by RCRA 13001) and/or CERCLA 
1103c, Superfund) have been received. If received, 
enter the datelsl received. Check none if not re
ceived. 

Ch1r1Ct8rlz1tion of Potmntill H111rd 

On Site Inspection: Check the appropriate box to 
indicate that the site has been inspected or visited 
by EPA, a state or local official, or 1 contractor 
representative of EPA or 1 state or local govern· 
ment. Enter the date of the inspection. Check the 
appropri1t1 boxl•l to indicate who visited the site 
or pwformed the inspection. If the site visit was per
formed by a contr1ctor, enter the name of the 
compeny. 

Site Stetus: Check the appropriate boxlesl to indi· 
cate the current status of the site. Active sites are 
those which treat, store, or dispose of wastes. Check 
Active for those active sites with an inective stor
age or dispo11l 1r11. Inactive sites are those at which 
treetment, storage, or disposal activities no longer 
occur. 

Yun of Operetion: Ent• the beginning ind ending 
yMn lor beginning only if operations at the site are 
on-4J0ing), e.g., 1878/1932, of waste treatment, 
storage, and/or dilpOSll 1ctivities at the site. Check 
Unknown if the yess of oper1tion are not known. 

OftCl'iption of Substances Pouibly Present, Known, 
or Alleged: Provide a narrative description of 

IV-05 

VI. 

Vl-01 

Vl-02 

Vl-03 

Vl-04 

Vl-05 

Vl-06 

Vl-07 

Vl-08 

Pert 2 

•1. 

II. 

•11-01 

·11-02 

hazardous, potentially hazardous, or other sub· 
stances present, or claimed to be present, at the site. 

Description of Potential Hazard to Environment 
and/or Population: Provide a narrative d11tSCription 
of the potential hazard the site poses to the environ· 
ment and to exposed population or wildlife. If no 
hazard, or potential hazard, exists, provide the basis 
for that determination. 

Priority AllllllMllt 

Priority for Inspection: Check the appropriate box 
to indicate the priority for further action or inspec
tion. If no further action is required, complete the 
Potential Hazardous Waste Site, Current Disposi
tion form. The Priority for Inspection assessld must 
be supported by appropriate data in Part 2 - Waste 
Information and Part 3 - Description of Hazardous 
Conditions and Incidents of this form. If no haz
ardous conditions exist, Part 3 is not required. 

lnfonndion Anil-,...i=rom 

Contact: Enter the name of the individual who can 
provide information about the site. 

Of: If appropriate, enter the name of the Public or 
private agency, firm, or company and the orvani· 
zation within the 199ncy, firm, or company of th1 
individual named as Contlct. 

Telephone Number: Ent1r the aru code and local 
telephone numblf' of the individual named as con· 
tlCt. 

Person Responsible for ASSllSITlent: Enter the name 
of the individual who made the site 1 ... ment and 
assigned the priority rating to the site. The penon 
responsible for the assessment may be different 
from the individual who prepared the form. 

Agency: Enter the name of the Agency where the 
individual who made the assessment is employed. 

Organiz1tion: Enter the name of the organization 
within the Agency. 

Telephone Number: Enter the area code and local 
telephone number of the individual who made the 
assessment. 

Date: Enter the date the assessment was made. 

W11t11 lnfonndion 

Identification: Refer to Part 1-1. 

Wlltl Stdls, Ou1ntitill, Ind Chlr8Ctllristicl: Waste 
States, Quantities, and Characteristics provide infor
m1tion 1bout the physical structure and form of the 
w1ste, measures of gross amounts at the site, and 
the hazards posed by the waste. coMid•ing acute 
and chronic heelth effects and mobility along 1 
plthway. 

Physic.I Stites: Check the appropri1te boxl•I to 
indicate the sutelsl of wllte present, or thought to 
be pretent, at the site. If Other is indicated, specify 
the physical state of the waste. 

Waste Qu1ntity at Site: Enter estimat• of amounts 
of west• at the site. Estim1tes may be in weirt 
(Tons) or volume (Cubic Yards or Number of 
Drumsl. Use 11 many entriel 11 are appropriate: how-. me111.1rements must be independent. For 
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Part 2 (continuedl PRELIMINARY ASSESSMENT 

example, do not measure the same amounts of 
waste as both tons and cubic yards. 

•11.03 Waste Char.cteristics: Check all appropriate entries 
to indicate the huards posed by watt at the site. 
If waste at the site po519 no hazard, check Not 
Applicable. 

111. Wute C1t9t0ry: General categories of waste typi· 
cally found are listed here. Enter the estimated gross 
amount of the category of waste next to the appro· 
priate substance name and enter the unit of measure 
used with the estimate. 

• 111-01 Gross Amount: Gross Amount is the estimate of the 
amount of the waste category found at the site. 
Estimates should be furnished in metric tons (MT), 
tons (TNI, cubic meters (CMI. cubic yards (CY), 
drums (QR), acres (AC), acre feet (AF). liters (L Tl, 
or 1]<1llons (GA). Enter the estimated amount nHt 
to the appropriate waste category. 

•111-02 Unit of Measure: Enter the appropriate unit of mea· 
sure: MT (metric tonsl,TN (tonsl, CM (cubic metersl, 
CV (cubic yardsl, OR (number of drumsl. AC 
(acresl, AF (acre feetl, LT (litersl, or GA (gallonsl, 
next to the estimate of gross amount. 

111·03 Comments: Comments may be used to further ex· 
plain, or provide additional information, about par· 
ticular waste categories. 

IV. Hu1rdou1 Subst1nce1: Specific hazardous, or 
potentially hazardous, chemicals, . mixtures, and 
substances found at the site are listed here. This 
information may not be available at the Preliminary 
Assessment stage . Substances for which information 
is available are to be listed here. For each substance 
listed those data items marked with an "at" sign 
(@) must be included. 

@IV-01 Category: Enter in front of the substance name the 
three character waste category from Section 111 
which best describes the substance, e.g., OLW (Oily 
Waste I. 

@IV-02 Substance Name: Enter one of tt,e following: the 
name of the substance registered with the Chemical 
Abstract Service, the common or accepted abbre· 
viation of the substance, the generic name of the 
substance, or commercial name of the substance. 

@IV-03 CAS Number: Enter the number assigned to the 
substance when it was registered with the Chemical 
Abstract Service. Refer to the Appendix for most 
frequently cited CAS Numbers. CAS Numbers must 
be furnished for e.ch substance listed. If a CAS 
Number for this substance has not been assigned, 
enter "999". 

@IV·04 Storage/Disposal Method: Enter the type of storage 
or disposal facility in which the substance was 
found: SI (surface impoundment, including pits, 
ponds, and lagoonsl. PL (pilel, DR (druml, TK 
(tank), LF (landfill), LM (landfarml, OD (open 
dump I. 

IV-05 Concentration: Enter the concentration of the sub· 
stance found in samples taken at the site. 

IV-06 Measure of Concentration: Enter the appropriate 
unit of measure for the measured concentration of 
the substance found in the sample, e.g., MG/L, 
UG/L. 

V. Feedstocks 

V·01 Feedstock Name: If feedstocks, or substances 
derived from one or more feedstocks, are present 
at the site, enter the name of each feedstock found. 
See the Appendix for the feedstock list. 

V-02 CAS Number: Enter the CAS Number for each 
feedstock named. See the Appendix for feedstock 
CAS Numbers. 

VI. Sources of Information: List the sources used to 
obtain information for this form. Sources cited may 
include: sample analysis, reports, inspections, offi· 
cial records, or other documentation. Sources cited 
provide the basis for information entered on the 
form and may be used to obtain further information 
about the site. 

P1rt 3 D11eription of H1urdou1 Conditions and Incidents 

•1. ldentifiution: Refer to Part 1-1. 

II. Hu1rdou1 Condition• and Incidents: 

11-01 Haurds: Indicate each hazardous, or potentially 
hazardous, condition known, or claimed, to exist at 
the site. 

11-02 Observed, Potential, or Alleged: Check Observed 
and enter the date, or approximate date, of occur
rence if a release of contaminants to th• environ· 
ment, or some other hazardous incident, is known 
to have occurred. In cases of a continuing release, 
e.g., groundwater contamination, enter the date, 
or approximate date, the condition first became 
apparent. If conditions exist for a potential release, 
check potential. Check Alleged for haz1rdou1, or 
potentially hazardous, conditions claimed to exist 
at the site. 

11·03 Population Potentially Affected: For each haz· 
ardous condition at the site, enter the number of 
people potentially affected. For Soil enter the num
ber of acres potentialiy affected. 

11·04 Narrative Description: Provide a narrative descrip
tion, or explanation, of each condition. Include any 
additional information which further explains the 
condition. 

11-05 Description of Any Other Known, Potential, or Al
leged Hazards: Provide a narrative description of 
any other hazardous, or .potentially hazardous, 
conditions at the site not covered above. 

Ill. Totli PotH1l1tion Pot1nti•lv Affected: Enter the 
total number of people potentially affected by the 
existence of hazardous, or potentially hazardous, 
conditions at the site. Do not sum the numbers 
shown for each condition. 

IV. Comm1nt1: Other information 'relevant to observed, 
potential, or alleged hazards may be entered here. 

V. Source• of lnformetion: List the sources used to 
obtain information for this form. Sources cited 
may include: sample analysis, reports, inspections, 
official records, or other documentation. Sources 
cited provide the basis for information entered 
on the form and may be used to obtain further in· 
formation about the site. 
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APPENDIX 

I. FEEDSTOCKS 

CAI,._.. ~-
CAIN......., ClwRimlN- CAIN.,...., CMmtulN-

I 

1. 7 ..... 1.7 A_,. 14. 1317·38-0 Cupric Oxide 27. 7778-50-1 Pot1uium Oichromete 
2. 7""°'3&0 Anti-.V 15. 77!J.• 7 Cupric Sulf•te 28. 1310.58-3 Pouiuium Hydrox1cM 
3.1308-6M Anti_,., Trioxide 16. 1317-3•1 Cuprou10xid9 29. 115-07-1 Propyl•ne 
4. 7.wo-38-2 A..-ic 17.7 .... 1 Ettlv'- 30. 10SBB-01·9 Sodium Oichromete 
!5. 1327-63-3 A..-ic Trioxid9 18. 76'7-01-0 Hydrodiloric Acid 31. 1310-73·2 Sodium Hydroxide 
e. 21101MtH Bllrium Sulfldl 19. 7~3S-3 Hydrot8ft Fluoride 32. 7M6-78-B St•nnic Chloride 
7. 7,.... BromiM 20. 1335-2a-7 l.18dOxid9 33. 7772·91-B Suinnou1 ChloricM 
8. 1CJIM8.0 au--. 21. 7439-97-8 M-.iry 34. 786'-13·9 Sulfuric Acid 
9. 74otCM3-8 c.lmium 22. 7~2-8 Mettl- 35. 1oaa.3 Tolu1ne 

, o. 7712-50-6 ChloriM 23. 91·20-3 N8DINieM 36. 1330.20.7 Xyl1ne 
11.12737-27-8 Chromite 24. 7....0.0:Z-0 Nickel 37. 7M&.85-7 Zinc Chloride 
12. 7440-47-3 Chromium 25. 7897-37-2 Nitric Acid 38. 7733-02-0 Zinc Sulf•H 
13. 7 ........ Cot.It 26. 7723·14-0 Ph°"'"°"'' 

11. HAZARDOUS SUBSTANCES 

CAI,.__ O......"- CAS,.._._ ~.._ CASN_._ et-iu1N1me 

1. 75-07-0 Aoef.81detlyde 47. 1303-33-9 Artanic Trisulfide 92. 142·71·2 Cupric Acet8H 
2.84-19-7 Acetic Acid 48. 542-62·1 Berium Cy•nide 93. 12002-03-8 Cupric Autoe1'9'nit1 
3. 108-24-7 Acetic Anhydride 49. 71-43-2 Benzene 94. 7447-39-4 Cupric Chloride 
4.7s.ae.5 Acetone Cy--.ydtin 50.65-a&-O Benzoic Acid 95. 3251 ·23-6 Cupric Nitrate 
5.MJ&ll.7 AcetVI Bromide 51. 100-47-0 Benzonitrile 98.5813"*3 Cupric Ox8l•te 
6. 75-»6 Ac:etVI Chlorid9 52. 98-88-4 Btnzoyl Chloridli 97. 7758·98·7 Cupric Sulf•t• 
7. 107-02-6 Acnil91n 53. 1CI0-4ol.7 Benzyl Chloride 98. 1038()..29-7 Cupric Sulf•te Ammonilted 
8. 107-13·1 Acrylonitrile 54. 7440-41·7 Beryllium 99. 815-82·7 Cupric T1rtr•te 
9. 12~ Adipic Acid 55. 7787-47-6 Beryllium Chloride 100. 50S-77-4 Cy1nOCJ111 Chloride 

10. 3(11.C)G.2 Aldrin 56. 7787-4•7 Beryllium Fluoride 101.110-82-7 Cyclohtxtne 
11. 10043-01-3 Aluminum Sulfltt 57 . . 13597-99-4 Beryllium Nitr•tt 102. 94-75·7 2,4·0 Acid 
12. 107·1N Allyl Alcohol 58.12~ ButYI Acttllte 103. 94-11-1 2,4-0 Esttn 
13. 107-05-1 Allyl Chloride 59.84-74-2 n·Butyl Phthel•tt 104. 50-29-3 DDT 
14. 7614-41·7 Ammonie 60. 109-73-9 ButYlemine 105. 333-41-6 Oiuinon 
15. 631-411-8 Ammonium Ac:eaitt 61. 107-92-6 Butvric Acid 108. 1918-00-9 Die1mbt 
111. 11113-«M Ammonium S.nzoeta 62. 543-90-8 Cedimium Acetllta 107.1194-65-6 Oichlobenil 
17. 1068-33·7 Ammonium Bic:erboftllt• 63. 7789-42-6 Cadmium Bromide 108. 117-80-6 Oichlon1 
18. 7789-09-5 Ammonium Bidlromttt 64. 10108-84-2 Cedmium Chloride 109. 25321·22-6 Dichlorobennn1 1111 isomusl 
19. 1341-49-7 Ammonium Bifluoridt 65. 7778-44-1 Calcium Ar111nete 110. 266·38·19-7 Dichloroprooene 1111 isomers! 
20. 10192·30-0 Ammonium Biaulfitt 66. 5274Q.1M Calcium Arsenitt 111. 26952·23-8 Dichloroprooent 1111 11om1rsl 
21. 1111-78-0 Ammonium ClrbtlNtt 67. 75-20-7 Cllcium Clrbidtl 112. 8003·19-8 Dichloroorooent-
22. 12125-02·9 Ammonium Chloride 68. 13765-19-0 Cllcium Chroman Dichlorooros>mn• Mixture 
23. 7788·91·9 Ammonium Chromett 69. 592-01-8 Calcium Cy•nidt 113. 75.99-0 2·2·0ictlloroprop1on1c Acid 
24. 3012-65-5 Ammonium CiU'8tt, Oibnic 70. 26294-06-2 C1lcium Oodtcylbenz- 114. 62-73-7 Dichlorvo1 
25. 13826-63-0 Ammonium Fluobor•tt Sulfon•tt 115. 50-67-1 Oieldrin 
26. 1212&41-8 Ammonium Fluoride 71. 7778-54-3 Cllcium Hypodllorite 116. 109-89-7 Diethylemine 
27. 133&21-6 Ammonium Hydroxide 72. 133-08-2 Clpun 11 7. 124-40-3 Dimethyl.mint 
28.~70-7 AmmoniumOul- 73. 63-25-2 Clrberyl 118.25154-6'-6 Oinitrobllnz1ne (111 isomersl 
29. 11919-19-0 Ammonium Sllicofluoridli 74. 156:Ml6-2 C•rbofuren 119. 51-28-6 Dinitroonenol 
30. 7773-05-0 Ammonium SulfMllltt 75. 75-15-0 Carbon Disulfide 120. 25321·14-6 Dinitrotoluene 1111 isomersl 
31. 121315-78-1 Ammonium 5'11fid8 76. 56-23·5 Clrbon Tetrec:hloride 121. 85.00·7 DiQU8t 
32. 10198-04-0 Ammonium Sulfltt 77. 57-74-9 Chlordene 122. 298-04-4 Disulfoton 
33. 14307-43-8 Ammonium T1nra11 78. 7782-50-5 Chlorine 123. 330·54·1 Diuron 
34. 1712·95-4 Ammonium Thiocv1neu 79. 108·90-7 Chlorobenune 124. 27178-87-0 Dodeevlbenlene1ulfon1c Acid 
35. 7783-18-8 Ammonium Thiosulf•tt 80.67"*3 Chloroform 125. 115·29·7 Endo1ulf1n (111 isomersl 
36. 628-63· 7 AmylAc:etatt 81. 7790-94-5 Chlorosulfonic Acid 126. 72·20-8 Endrin and Met1boli111 
37. 62-53-3 Aniline 82. 2921•·2 Chlorpyrifo1 127. 106-89-8 Eo1chlorohydrin 
38. 7647-18·9 Antimony PentKl'lloridll 83. 1068-3().4 Chromic AcllUlte 128. 563·12·2 Ethoon 
:J. 7789-61·9 Antimony Tribromode 84. 7739.94.5 Chromic Acid 129. 100-41-4 E thy · 81nz..-e 
40. 10025-91·9 Antimony Trichloridlt 85. 10101-53-8 Chromic Sulf•te 130. 107-15·3 E thyl1nedi•m1ne 
41. 7783-58-4 Antimony Trifluorldt 86. 10049-05-5 Chromou1 Chloride 131 . 106·93-4 Ethylene Oibrom1d1 
42. 130!Mi4-4 Antimony TrioxicM 87. 544-18·3 Cobeltou1 Formete 132. 107~2 Ethylene Dichloride 
43. 1303-32-8 Arwtnic Disulfide 88. 14017""41.S Cobeltou1 Sulf1met1 133. 60-00-4 EDTA 
44. 1303-28-2 Artanic P1ntox1cM 89. 56-72""4 Coumec>""' 134. 1185-57.S Ferric Ammonium Citrate 
45. 7784-34-1 Antnlc Trlchlorlde 90. 1319-77·3 Cr-I 135. 2944-67-4 Ferric Ammonium Ou11t1 
46. 1327·53-3 Artanic Trioxidll 91 . 417().30.:1 Crot0Nld1nyde 1 36. 7705--08-0 Ferric Chloride 
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II. HAZARDOUS SUBSTANCES 

CAS Number ChWftial N1me CASNuiaber Olemicel Hen. CASNumw Chefllical N•me 

137. 7783·50..S Ferric Fluoride 192. 74-69-6 Monomethylemine 249. 7632-00-0 Sodium Nitr1te 
138. 104214Jl Ferric N itrlt• 193. 300.76-& N1lec:t 250. 7558-79-4 Sodium Phosphete, Dib81ic 
139. 10028-22-6 Ferric Sulfite 194. 91 ·20-3 N1phth1lene 251. 7601-54-9 Sodium Phosph1te, Trib81ic 
140. 10045-39-3 Ferrou1 Ammonium Sulfate 195. 1338-24-6 Nephthenic Acid 252. 10102·18-3 Sodium Selenite 
141. 7758-94-3 Ferrou1 Chloride 196. 7440-02-0 Nickel 253. 7789-06-2 Strontium Chromete 
142. 7720-78·7 Ferrou1 Sulfet• 197. 15699-18-0 Nickel Ammonium Sulfite 254. 57-24-9 Strychnine and Seit• 
143.208-444 Fluorenthene 198. 37211-05-5 Nick1I Chloride 255. 1 Q0.420-6 Sty,.ne 
144. 50-00-0 Formaldehyde 199. 120!54-48-7 Nickel Hydroxide 258. 12771-08-3 Sulfur Monochl0tic:le 
145. 64-18-6 Formic Acid 200. 14218-75-2 Nickel Nitrate 257. 7664-93-9 Sulfuric Acid 
146. 110-17-3 Fumeric Acid 201. 7788-31-4 Nickel Sulf•t• 258. 93-78-6 2,4.5-T Acid 
147. 98-01·1 Furfur1I 202. 7697-37-2 Nitric Acid 259. 2008-46-0 2,4,5-T Aminn 
148. 86-60-0 Gutliion 203. 98·95-3 Nitrobenztn• 260. 93. 79-3 2,4.5-T Esters 
149. 76-44-3 HeptKhlor 204. 10102-444 Nitrogen Dioxide 261. 13560-99-1 2,4.5-T Selt1 
150. 118·74-1 Hex1ctllorobenzene 205. 25154-55-6 Nitrophenol (ell isomenl 262. 93·72-1 2,4.5-TP Acid 
151. 87-68·3 Hexechlorobuc.diene 206. 1321-12-6 Nitrotoluene 263. 32534-95-6 2,4.5-TP Acid Esters 
152. 67-72-1 Huechloroethene 207. 30525-39-4 P1r1tormeldehyd1 2154. 72-54-3 TOE 
153. 70·30-4 Hexechlorophen1 208. 56-38-2 Parethion 26&. 95·94-3 TetrKhloroblnzene 
154. 77 .... 7 .... Hex1chlorocvclopentedi1ne 209. 608-93-5 Pentechloroblnzene 268. 127-18-4 T etrechloroethene 
155. 7647-01-0 Hydrochloric Acid 210. 87-38-5 Pentecnlorophenol 287. 78-00-2 T1truthyl LAd 

(Hydraven Chloridel 211. 85-01-3 Phenenthrtne 268. 107 .... 9-3 Tetr1ethyl Pyrophotpllete 
156. 7664-39·3 Hydrofluoric Acid 212. 108·95-2 Phenol 269. 7448-18-6 Thellium Ill Sulfett 

(Hydraven Fluoridel 213. 75-44-6 Pho1gene 270. 108-38-3 Toluene 
157. 74-90-8 Hydrogen Cv1nide 214. 7664-38-2 Phosphoric Acid 271 . 8001·35-2 Toxaphene 
156. 7783-08-4 Hydrogen Sulfide 215. 7723-14-0 Phosphoru1 272. 120024-1 Trichlorobenzene Cell i10menl 
159. 78· 79-6 lsoprtne 216. 10025-87·3 Phosphoru1 Oxychl0tide 273. 52.0S.e Trichlorfon 
160. 42504 .... 8-1 I sopropenol1mine 217. 1314-80-3 Phomphoru1 P1nt1sulfide 274. 25323-89-1 Trichloroethene Cell i10m1r1) 

Dodecylbenzenesulfonatt 218. 7719-12·2 Phosphorus Trichloride 275. 79-0HI Trichloroethylene 
161.115-32-2 Kelthene 219. 7784-41-0 Poteaium Anenete 278. 25167-32-2 Trlchlorophenol Cell isomer1I 
162. 143·50-0 Kepone 220. 10124-50-2 Poteaium A,..nite 277 . 27323 .... 1-7 Tri1thenolemine 
163. 301-04·2 Leed Acetett 221. 7778-50-9 Poteaium Bichromete Oodecylbenze1WM1lfonet1 
164. 3687-31-3 Leed Ar11nete 222. 7789-00-6 Potenium Chromate 278. 121-44-8 Triethylamine 
165. 7758-95-4 Leed Chloride 223. 7722-64·7 Poteuium Perme1199nete 279. 75.50.3 Trimethylemine 
168. 13814-96-6 Leed Fluoborete 224. 2312-35-8 Propargitl 280. 541-09-3 Urenyl Acetate 
167. 7783-46·2 Leed Fluoride 225. 79-09-4 Propionic Acid 281. 10102-08-4 Ur1nyl Nlnte 
168. 10101-63-0 Leid IOdidt 226. 123-62-6 Propionic Anhydride 282. 1314-62·1 Venedium Pentoxide 
169. 18256·98·9 Leed Nitrate 227. 1338-36-3 Polychlorineted Biphenyl1 283. 27774-13-6 Vanedyl Sulfate 
170. 74284-0 Leed Steer1te 228. 151-50.a Pot111ium Cyanide 284. 108-05-4 Vinyl Acetate 
171. 15739-80-7 Leed Sulf1te 229. 1310-56-3 Poteuium Hydroxide 285. 75-35-4 Vinylidene Chloride 
172. 1314-67-0 Lead Sulfide 230. 75-58-9 Propylene Oxide 286. 1300-71-6 Xylenol 
173. 592-37-0 Leed Thiocy1nat1 231.121·29-9 Pyr1thrin1 287. 557-34-6 Zinc Acetate 
174. 58-89-9 Lindene 232. 91·22-5 Quinoline 288. 52628-25-3 Zinc Ammonium Chloride 
175. 14307-35..a Lithium Chromate 233. 108-48-3 Resorcinol 289. 1332-07-6 Zinc 8or1te 
176.121-75·5 Mal th ion 234. 7446-08-4 Selenium Oxide 290. 7699-45..a Zinc Bromide 
177. 110-18-7 Malaic Acid 235. 7761-88.a Silver Nitrite 291. 3486-35-9 Zinc Carbonate 
178. 108·31-6 M1leic Anhydride 236. 7631-89-2 Sodium ArMnate 292. 7646-35-7 Zinc Chloride 
179. 2032-65-7 Mercaptodirnethur 237. 7784-48-6 Sodium Anenita 293. 557-21-1 Zinc Cyanide 
180.592-04-1 Marcuric Cyanide 238. 10588-01-9 Sodium Blchromett 294. 7783-49-3 Zinc Fluoride 
181 . 10045-94-0 Mercuric Nitrete 239. 1333-83-1 Sodium Bifluoride 295. 557 .... 1-5 Zinc Formate 
182. 7783-35-9 Mercuric Sulflte 240. 7631-90-5 Sodium BiNlfite 298. 7779-88-4 Zinc Hydro1ulfite 
183. 592-85-3 Mercuric Thiocyanate 241. 7775-11-3 Sodium Chromate 297 . 7779-38-6 Zinc Nitrite 
184. 10415-75-5 Mercurout Nitrite 242. 143-33-9 Sodiu~ Cyanide 298. 127-82-2 Zinc Phenolsulfonat• 
185. 72-43-6 Methoxychlor 243. 25155-30-0 Sodium Dod11CVlbenzene 299. 1314-84-7 Zinc Phosphide 
186. 74-93·1 Methyl M1rcaptan Sulfonata 300. 16871 ·71·9 Zinc Silicofluoride 
187. 80-62-6 Methyl Methecrvlate 244. 7681-49 .... Sodium Fluoride 301. 7733-02-0 Zinc Sulfete 
188. 298-00-0 Methyl Parethion 245. 16721-80·5 Sodium Hydrosulfide 302. 13746-69·9 Zirconium Nitrate 
189. 7786-34-7 Mevinphot 246. 1310-73·2 Sodium Hydroxide 303. 16923-95-3 Zirconium Potassium Fluoride 
190. 315-18-4 Mexecerbate 247. 7681-52-9 Sodium Hypochlorite 304. 14644-61·2 Zirconium Sulfate 
191. 75-04-7 Monoethylemine 248. 124 .... 1 .... Sodium M1thylete 305. 10028-11-6 Zirconium Tetrachloride 



Appendix C-REMEDIAL ACTION TECHNOLOGIES 

Table C-1. Selected control methods.• 

TYPE 

Capping/Sea ling 

(e.g., clay, cement, 
asphalt, synthetics, 
fly ash, rock, sand, 
gravel, multimedia, 
chemical sealants/ 
stabilizers) 

Containment Barriers 

(e.g., grout 
curtains, slurry 
walls, steel sheet 
piling, vibrating 
beams) 

Diversion/ 
Collection Systems 

(e.g., dikes, berms, 
terraces, benches, 
chutes, downpipes, 
seepage basins, 
sedimentation basins 
and ponds, levees, 
floodwallsl 

PURPOSE 

As part of a containment 
system (e.g., landfill), 
prevents and restricts 
surface water infiltration 
and leachate formation. 
Controls erosion and contains 
contaminated wastes. 
Preferred material depends on 
waste type, hydrogeologic 
conditions, and cost. 

A variety of methods which 
employ walls or diversions to 
contain, capture, or redirect 
ground-water flow at or near 
a site of contamination. 
Slurry walls are the most 
commonly used. 

Bottom sealing techniques 
(e.g., block displacement, 
grout injection) are still 
being developed. 

Divert and collect surface 
water and leachate. Isolate 
waste site from surface 
infiltration. Some methods 
used during excavation and 
removal to temporarily 
segregate incompatible wastes. 

ADVANTAGES 

When local soils can be 
used, expense is lessened. 
Blending soils can create 
effective seals with low 
permeability. 

Some methods are relatively 
inexpensive and are 
relatively impermeable. 

Once installed, most 
methods require no 
operation and little 
maintenance. 

Reduce rates of surf ace 
run-off and control erosion 
of cover material. Most 
materials are generally 
found on-site. Most design 
and construction techniques 
are well-established. 

DISADVANTAGES 

Caps and seals subject to 
damage by weather, 
erosion, and burrowing 
animals. Rigid barriers 
(e.g., concrete) are 
vulnerable to cracking and 
chemical deterioration. 
Effective life of these 
methods is limited; 
maintenance, repairs, and 
eventual replacement is 
necessary. 

Some techniques or designs 
may not be suitable for 
certain soils, wastes, or 
geologic formations. 
Potential for soil 
disruption, dust hazards, 
increase or decrease of 
ground-water heads, 
ground-water contamination. 
Monitoring necessary. 

Generally a temporary 
measure. Construction may 
disturb wastes in soils. 

00 
-.I 



Table C-1. Continued 

TYPE 

Excavation and 
Removal 

(e.g., backhoe, 
dragline, clamshell 
bucket, industrial 
vacuums, drum 
grapplers, forklifts) 

Gas Migration Systems 

(e.g., pipe vents, 
trench vents, gas 
barriers, collection 
systems) 

Grading 

(e.g., contour 
furrowing, 
scarification, 
tracking, compaction) 

Ground-Water Pumping 

(e.g., suction 
wells, ejector 
wells, well points) 

Liners 

(e.g., clay soil, 
synthetic) 

PURPOSE 

Remove hazardous waste from 
an uncontrolled site for 
further on-site or off-site 
treatment. 

Restrict the lateral movement 
and buildup of flammable and 
volatile toxic gases, and 
control emissions of volatile 
toxic compounds from a 
hazardous waste site. 

Reshapes landfill surfaces in 
order to restrict surface 
water infiltration and 
runoff, and to control 
erosion. 

Restrict and prevent 
dispersal of contaminated 
plume in ground water. 
Remove contaminated water for 
treatment and disposal. 

Used for lining landfills, 
surface impoundments, and 
other disposal systems. 

ADVANTAGES 

Equipment readily 
available. Used for large 
areas. May be used as an 
emergency control measure. 

Passive systems channel 
subsurface gas flows 
without using mechanical 
components. 

Economical method of 
control. Suitable fur 
preparation of cover soils 
for vegetation. 

Good flexibility in design 
and operation. May have 
lower costs than 
ground-water barriers. 

Helps to provide control of 
leachate in conjunction 
with other methods. 

DISADVANTAGES 

Disturbed soils may 
release pollutants into 
surface or ground water. 
These techniques are only 
capable of reaching a 
limited depth for removal 
activities. 

Improper installation may 
cause surface water 
infiltration. Monitoring 
required. 

Transportation costs for 
off-site cover soils may 
be high: periodic 
regrading and maintenance 
may be necessary. 

Not effective in fine 
silty soils. Pumping must 
be maintained over time. 
Equipment breakdown and 
power failure can 
jeopardize operation. 

Liners may tear, leak, or 
be corroded by chemicals. 
Monitoring and repair 
necessary. Liner life 
generally limited. 

00 
00 



Table C-1. Continued 

TYPE 

Revegetation 

Sediment Removal 
Systems 

Mechanical Dredging 

Hydraulic Dredging 

PURPOSE 

Planting of a range of flora 
(e.g., grasses, legumes, 
shrubs, trees), depending on 
site needs, can be used to 
provide a cover for a 
hazardous waste site or 
disposal site. Stabilizes 
the surface of the site, 
controls infiltration of rain 
and other water, prevents 
other plants from rooting and 
breaking caps or transporting 
wastes to the surface. 
Reduces runoff. Can also be 
used to reclaim wetlands 
where sediments have been 
dredged. 

These methods remove sediment 
for further treatment. 

Methods using excavation 
equipment (e.g., backhoes, 
clamshells, fraylines), which 
can be vessel- or 
track-mounted or land-based. 
Good for shallow waters with 
low velocity rates. 

These methods remove and 
transport sediments in liquid 
slurry form. Removal of 
slurries with 10-20% solids 
by net weight common. 
Research being done to 
minimize water content. 
Usually barge-mounted. 
Cutterhead (to assist in 
cutting) may be used. 

ADVANTAGES 

Relatively inexpensive. 
serves multiple purposes. 
Minimal disruption of the 
environment. Aesthetically 
appealing. 

Good density removal: 
maximizes solids content, 
and minimizes scale of 
facilities needed for 
material transport, 
treatment and disposal. 

May be pumped thousands of 
feet to treatment/storage 
area. can be used in water 
with high flow velocity. 
May have high prod~ction 
rates. Portable, 
hand-held, and specially 
designed dredges are 
available. 

DISADVANTAGES 

Plants must be carefully 
selected. Long-term 
monitoring needed. 
Plants should not be used 
as food for humans or 
livestock. Fertilizers 
and agricultural 
schemicals used for 
revegetation may pollute 
surface and ground water. 

Sedim~nt resuspension and 
turbidity often high. 
Relatively ineffective for 
removing free or 
unabsorbed liquid 
contaminants. Low 
production rate. 

Large flow rate 
necessitates large land 
areas for setting and 
de-watering of dredged 
material. 

00 
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Table C-1. Continued 

TYPE 

Sediment Removal 
Systems 

Pneumatic Dredging 

PURPOSE 

A type of hydraulic dredge 
using compressed air and 
hydrostatic pressure to draw 
sediments to a collection 
head and through piping. May 
be operated in shallow or 
deep water with no theoretical 
maximum depth. 

ADVANTAGES 

Relatively easily 
dismantled and transported 
by truck or air. May be 
able to yield denser 
slurries with lower levels 
of turbidity and 
resuspension than 
conventional/hydraulic 
dredges. Extremely deep 
application may be possible 
with some methods. 

DISADVANTAGES 

Not in widespread use in 
the United States; may not 
be readily available. 
Only modest production 
rates. 

acontrol methods include techniques that are used both as control before or during treatment and/or as part of a 
disposal system (e.g., landfill). Depending on-site conditions, control method3 may be needed al various stages of 
hazardous waste management. 
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Table C-2. Selected treatment methods-biological.• 

TYPE 

Activated Sludge 
System 

Bioreclamation 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Microbial organisms in 
sludge are aerated in a tank 
and clarification unit 
system to treat liquid 
wastes. Efficient for 
removing alcohols, phenols, 
phthalates, cyanides, and 
ammonia. Process sensitive 
to concentration levels of 
metals and suspended 
solids. 

Decontaminates ground water 
by enhancing indigenous 
microbes. Microorganisms 
may also be injected. The 
treatment system generally 
consists of injection and 
extraction wells. 
Infiltration galleries 
(treatment units built 
directly in the soil) may be 
used as well. Surface-based 
reactors may also be part of 
the process. Most proven 
utility for readily 
degradable nonhalogenated 
organics, primarily gasoline. 

TREATMENT 
LOCATIONb 

o,s 

I 

ADVANTAGES 

Proven wastewater treatment 
technology. Tolerates high 
organic loads. Applicable 
to simple and complex 
organics. Reliable and 
adaptable to different waste 
streams. Can handle higher 
organic loads than many 
biotreatment processes. 

Cost-effective. Minimally 
disruptive to the 
environment. Where 
effective, preferable to 
costly excavation and/or 
treatment methods. 

DISADVANTAGES 

Relatively inexpensive. 
Toxic gases may be released 
during aeration. Energy 
requirements high. Sensitive 
to shock loads and disruption 
by suspended solids and 
other matter. Pretreatment 
and post-treatment may be 
required. Possible 
difficulty in removing highly 
chlorinated organics, 
aliphatics, amines, and 
aromatic compounds. 
Resulting sludge may be 
hazardous. 

Effectiveness dependent on 
rate of biodegradation, 
hydrogeologic conditions, 
and the recycling rate. Not 
useful for some organics. 
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Table C-2. Continued 

TYPE 

Composting 

Fixed Film Systems 

Rotating 
Biological Disks 

Trickling Filters 

Lagoons/Ponds 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

A land treatment option that 
degrades organics using 
microbes that thrive in 
moderate to high 
temperatures. Fundamental 
process involves placing 
waste or soil in windrow 
piles. Applicable wastes 
include phenols, cyanides, 
chlorinated hydrocarbons, 
and oil wastes with metal 
contents. 

Decomposes organic 
components in wastewater 
using rotating disks to 
which microorganisms are 
attached. Pretreatment and 
clarification needed. 

Biological film grown on a 
fixed bed of crushed rock or 
other support medium. Short 
retention time for 
pass-through. 

Organics are decomposed in 
wastewater using aerobic or 
anaerobic microbes in 
surface impoundments or 
ponds; may be aerated by 
wind or with mechanical 
devices. Most efficient for 
removing alcohols, phenols, 
phthalates, cyanides, and 
ammonia. Anaerobic lagoons 
sensitive to waste 
composition, 

TREATMENT 
LOCATIONb 

I,O,S 

o,s 

o;s 

I,O,S 

ADVANTAGES 

Low energy consumption. No 
sludge or brine disposal 
required. High tolerance to 
microbially toxic chemicals 
(e.g., metals). Most 
organics .can be microbially 
degraded with this method. 

Removes toxics such as 
solvents and halogenated 
organics. Conventional 
wastewater treatment. 

Suitable for removal of 
suspended and colloidal 
material. Low sensitivity 
to shock loads. 

Low operating costs require 
minimal energy. suitable 
for organics with lo~ rate 
of biodegradation. Energy 
requirements low. Effective 
final-phase method fer 
treatment. 

DISADVANTAGES 

Long degradation periods 
required. Leachate from 
composting may require 
treatment. Acclimation 
needed for microorganisms. 
Best for low concentrations 
of toxic wastes. Needs 
favorable soil moisture and 
temperature levels. 

Some contaminants above low 
concentrations are toxic to 
microorganisms. Not yet 
demonstrated for hazardous 
waste sites. May require 
aeration. Sensitive to 
changes in weather 
temperature. 

Generates odors. Only for 
liquids. Limited 
flexibility and control. 
Temperature-sensitive. 
One-pass-through operation. 
Effluent not low in toxic 
compounds. 

Unsuitable for large 
concentrations of suspended 
solids and metals. Requires 
large land areas. 
Susceptible to disruption by 
low temperatures. May 
release volatile gases. 
Limited flexibility. Only 
for low-strength wastes. 
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Table C-2. Continued 

TYPE 

Sequencing Batch 
Realtors 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Degrades wastewater 
contaminants in an 
encasement using microbes. 
Suitable for · toxics such as 
phenols, chlorinated -
hydrocarbons, amines, and 
alcohols. 

TREATMENT 
LOCATIONb 

M,O 

ADVANTAGES 

Can be completely monitored 
by computer. High feed 
volumes possible. 

DISADVANTAGES 

Production of sludge can 
impair efficiency. 

aThese treatment methods have been selected because they are commonly used or are promising in innovative techniques. 
For more information about these and other techniques, the reader should consult the information sources cited in this chapter. 

bKey to Location: I =In Situ (treatment takes place directly in the contaminated medium [soil, ground water] without 
excavation or removal). 

M = Mobile (portable treatment unit or systems which can be set up on site). 
O • Off-site (waste must be transported to treatment plant system). 
S • On-site (nonportable treatment unit on site). ID 
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Table C-3. Selected treatment methods-chemical.• 

TYPE 

Dechlorination 

Hydrolysis 

Ion Exchange 

Neutralization 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Decomposes chlorinated 
molecules or rearranges them 
to form less toxic 
compounds. Usually used 
with a catalyst. Has been 
used for pesticides. May be 
suitable for wastes with 
PCBs as an initial treatment 
prior to biodegradation. 
Promising treatment for 
dioxin-containing wastes. 

Degrades a range of organics 
through element bond 
cleavage, typically by acid
or base-catalyzed reactions. 

Removes hazardous materials, 
primarily inorganics, by 
exchanging with ions on a 
resin or by dissolution in 
an immiscible organic 
liquid. suitable for 
removal of waste components 
such as chromium, selenium, 
arsenic, halides, sulfates, 
cyanides, and phenols. 

Adjusts pH level to neutral 
by adding acidic or basic 
agents (as the waste 
requires). May be used 
alone or as a pre- or 
post-treatment process in 
step with other processes. 
May also be used during 
treatment to prevent the 
formation of toxic gases. 
Important for separating out 
heavy metals in hazardous 
wastes. 

TREATMENT 
LOCATIQNb 

I,O,S 

1,0,s 

I,M,O,S 

I,M,O,S 

ADVANTAGES 

Best potential use as a 
pretreatment to minimize 
some PIC potential prior to 
incineration. 

Suitable for compounds such 
as amides, carbamates, 
organophosphorous, esters, 
and certain pesticides. 

Can recover metals at high 
efficiency. 

Wide range of applications. 
Suitable for acidic and 
basic wastes and some 
organic liquids. Well 
understood process. 

DISADVANTAGES 

Not totally effective in 
removing chlorine. 

Wastes have to be carefully 
screened to prevent toxic 
by-product formation. 

Expensive resins may be 
damaged by waste stream 
components. Pretreatment 
may be necessary. Produces 
by-p~oducts (in sludge) 
which can cause 
contamination if not 
properly disposed of. 

Reagents may be corrosive. 
Hazardous by-products (in 
sludge) produced and must be 
disposed of. 
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Table C-3. Continued 

TYPE 

Oxidation 

Permeable 
Treatment Beds 
(e.g., limestone, 
activated carbon, 
zeolites) 

Precipitation 

Reduction 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Alters the oxidation state 
of a compound through 
removal of electrons. May 
be used to detoxify, 
precipitate, or solubilize 
metals, and decompose, 
detoxify, or solubilize 
organics. May be used as 
pretreatment to 
biodegradation. 

Removes wastes in ground 
water by passage through 
layers of chemically 
reactive substances (e.g., 
limestone which neutralizes 
acids) and/or physical 
retention (e.g., of metals). 

Separates soluble components 
from solutions in solid or 
colloidal form. Can be 
applied to almost any liquid 
waste stream containing a 
hazardous constituent. 
Technique of choice to 
remove metals from aqueous 
hazardous wastes. Produces 
a wet sludge that must be 
processed further. 

Reduces oxygen state of 
compound by adding electrons. 
Can perform same functions 
as oxidation, but does not 
appear as primarily a 
treatment. Well 
demonstrated for some 
metals. No practical 
applications for organic 
compounds. 

TREATMENT 
LOCATIONb 

M,O,S 

I,O 

I,M,O,S 

I,M,O,S 

ADVANTAGES 

Potential use in in situ 
detoxification of organics 
in ground waters and soils 
using hydrogen peroxide, 
ozone, or hypochlorites as 
agents. 

Some agents are readily 
available, have good 
permeability, and are 
inexpensive. 

Required equipment 
commercially available. 
Associated costs low. Can 
be applied to large volumes 
of liquid. Energy 
consumption relatively low. 

Promising for treatment of 
some metals in soil and 
ground water. Required 
equipment commercially 
available. Associated 
costs low. Can be applied 
to large volumes of liquid. 
Energy consumption relatively 
low. 

DISADVANTAGES 

Toxic byproducts may be 
formed. Some agents (e.g., 
ozone) are unstable and 
reactive. 

Subject lo plugging and 
cementation over time. At 
present considered a 
temporary treatment option 
because of unresolved 
technical problems. 

Organic components may form 
complexes with precipitation 
substances. Sensitive to 
flow rates, pH, and metal 
concentrations. 

Not suitable for organics. 
May degrade non-targeted 
compounds. Chemicals used 
may create pollution. 
Reagents may be expensive. 
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Table C-3. Continued 

TYPE 

Soil Flushing 
(a.k.a. solvent 
flushing, ground 
leaching, solution 
mining) 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Solubilizes contaminants in 
place by injecting liquids 
such as water, water and 
surfactants, or dilute acid 
soluti·ons. Leafhate is then 
pumped to the surface for. 
further treatment. Suitable 
for some metals and 
organics. Widely used in 
chemical processing and 
mining. 

TREATMENT 
LOCATIONb. 

I,M,O 

ADVANTAGES 

May· pr.esent an economical 
alternative to excavation 
and treatment. 

DISADVANTAGES 

Not suitable for soils or 
leachate with low 
contaminant levels or 
complex waste mixtures. Not 
practical far large volumes 
of contaminated material. 
In situ use for hazardous 
waste is still being tested. 

aThese treatment methods have been selected because they are commonly used or are promising in innovative techniques. 
For more information about these and other techniques, the reader should consult the information sources cited in this chapter. 

bKey to Location: I In Situ. (treatment takes place di rect·ly in the contaminated medium [soil, ground water I without 
excavation or removal). 

M = Mobile (portable treatment- unit or systems which can be set up on site). 
O 2 Off-site (waste must be transpo£ted to treatment plant system). 
s ~On-site (nonportable treatment unit on site). 
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Table C-4. Selected treatment methods-physical.a 

TYPE 

Activated Carbon 
Adsorption 

Air Stripping 

De-watering 
De-watering beds 
Vacuum pumping 
Centrifugation 
Belt filter presses 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

-Removes hazardous components 
in a waste stream by passage 
through a bed of activated 
carbon. A well developed 
technology. Carbon, once 
saturated, must be 
replaced. High efficiency 
for renoval of organics such 
as chlorinated hydrocarbons 
and phenol. 

A mass transfer· process in 
which volatile organic 
contaminants in water or 
soil are transferred to 
gas. Several designs 
available, e.g., packed 
column, diffused air basin, 
cross-flow tower. 

Removes liquids from 
solid/liquid mixtures to 
facilitate handling and 
prepare material for final 
treatment or disposal. 
Methods include gravity 
thickness, centrifuges, 
filters, and lagoons. 
Selection of methods depends 
on volume, solids, content, 
space availability, and 
degree of de-watering needed. 

TREATMENT 
LOCATIONb 

M,O 

M,O,S 

ADVANTAGES 

Well suited for removal 
of mixed organics from 
aqueous wastes. Some 
metals and inorganics 
have shown excellent to 
good adsorption 
potential. Good for low 
solubility organics. 
Well suited to mobile 
treatment. Easily 
operated. Not sensitive 
to changes in 
concentration and flow 
rates. 

Cost-effective for low 
concentrations of 
volatile organics as a 
pretreatment to 
activated carbon. 
Equipment and operation 
relatively simple. 

Makes processing of 
solids easier. Many 
methods very effective. 
A variety of methods 
available. Proven 
technology. 

DISADVANTAGES 

Sensitive to 
concentrations of 
suspended solids, oil 
and grease, and 
dissolved inorganics. 
Polarity of waste and 
solubility determine 
effectiveness of 
process. Economy of 
this process varies 
depending on field 
conditions. 

Feed stream must be low. 
in suspended sol ids. 
Often only partially 
effective. Most widely 
used equipment at 
hazardous waste sites 
(tower) has high energy 
costs. 

Liquids separated during 
de-watering may contain 
hazardous components. 
Solids often not deep 
enough to meet disposal 
requirements. 
Contaminated water 
residue may require 
further treatment. 
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Table C-4. Continued 

TYPE 

Dissolved Air 
Flotation 

Filtration 

Flocculation/ 
Coagulation 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Removes insoluble suspended 
particulates by saturating 
an aqueous waste mixture with 
air at high pressure, 
reducing pressure, and 
skimming contaminants from 
the surface. Chemicals and 
pH adjusters may be added to 
enhance the process. 
Conventional and 
demonstrated technique. 

Removes suspended solids 
from waste streams. Often 
used as a pretreatment or a 
final treatment step. 
Process involves forcing 
fluid through a bed of 
porous medium (e.g., sand 
and coal); an underdrain 
collects the filtrate. 
Filter media must eventually 
be cleaned. 

Agglomerates fine suspended 
particles in a liquid into 
larger particles that can 
settle out. Flocculating 
agent(s) (e.g., alum, lime, 
polymers) are added to a 
waste stream and mixed. 
Resulting particles may be 
removed by sedimentation. 

TREATMENT 
LOCATI0tlb 

M,O,S 

I,o,s 

M,O,S 

ADVANTAGES 

Suitable for sludges, 
slurries, and solid 
mixtures in aqueous 
solutions. Removes 
toxics such as 
inorganics, orga~ics, 
and heavy metals. 

Economical for streams 
with low concentration 
of suspended solids. 
Small space requirements 
and simple operation. 
Suitable for waste 
recovery processes, and 
a wide range of waste 
streams. Reliable and 
effective in its 
treatment range. 

suitable for a range of 
organic and inor3anic 
waste components; will 
handle large volames of 
wastes. Simple 
equipment, readily 
available and easy to 
operate. Can be 
integrated into ~ore 
complex treatment 
systems. Minimal safely 
and heallh hazards. 

DISADVANTAGES 

Limited to treatment of 
wastes that have a 
specific gravity close 
to that of carrying 
fluid. Air emission 
controls may be needed 
for volatile 
constituents. 

Subject to clogging and 
blocking. Liquid 
effluent may need 
furtber trealment. Not 
very effective for 
colloidal sized 
particles. 

Not suitable for highly 
viscous wastes; 
sensitive to flow rates 
and composition of waste 
streams. Generates a 
large volume of sludge. 
Performance and 
reliability depend on 
variability of wasle 
composition. 
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Table C-4. Continued 

TYPE 

Gravity Separator 

Reverse Osmosis 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

A system to treat two-phase 
aqueous wastes, e.g., to 
remove oil and grease from 
water (wastewater or 
contaminated ground water). 
An emulsion-breaking 
chemical may need to be 
added. Several designs are 
possible for equipment. 

Pressure is used to reverse 
the osmotic flow and allow 
contaminants in a solvent 
(e.g., water) to be built up 
on one side of a membrane 
and then removed. Removes 
dissolved organic and 
inorganic materials, as well 
as reduce concentrations 
of soluble metals, total 
dissolved solids, and 
dissolved carbon. Has not 
been widely used for 
hazardous wastes. 

TREATMENT 
LOCATIONb 

M,O,S 

O,M,S 

ADVANTAGES 

Batch and continuous 
operations possible. 
Small, simple design can 
reduce costs. Operational 
requirements minimal. 
Straightforward, effective 
means of phase separation. 

Effective for removal of 
dissolved solids. 
Simple equipment. 

DISADVANTAGES 

Separation efficiency 
affected by flow rates 
and temperature. 
Extracted waste 
constituents must be 
disposed of. 

Uni ts subject to 
chemical attack, 
fouling, and plugging. 
Not reliable for high 
organic content wastes. 
Generates sludge that 
must be disposed. 
Extensive pretreatment 
of waste streams may be 
necessary. Membrane 
design crucial. 

aThese treatment methods have been selected because they ari' commonly used or are promising in innovative 
techniques. For more information about these and other techniques, the reader should consult the information sources cited 
in th~s chapter. 

bKey to Location: I 

M 

0 
s 

In Situ (treatment takes place directly in the contaminated medium [soil, ground water) without 
excavation or removal). 
Mobile (portable treatment unit or systems which can be set up on site). 
Off-site (waste must be transported to treatment plant system). 
On-site (nonportable treatment unit on site). '-0 
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Table C-5. Selected treatment metbods-solidification and stabilization.a 

TYPE 

Cement-Based 

Macroencapsulation 

Silicate-based 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Physically or chemically 
(based on waste 
characteristics) binds 
wastes with Portland cement 
and soil into a solid mass 
or a soil-like product. 
Host suitable for metals; 
not suitable for organics. 
Because of disadvantages, 
generally used as a setting 
agent in combination with 
other solidifiers. 

seals large amounts of 
wastes in inert jacketing 
material or in polyethylene
liner drums or containers. 
Several methods available. 
Hay be used for both 
organic and inorganic 
wastes. Some methods still 
being investigated. 

A broad range of methods 
which employ a silicate 
material plus lime, cement, 
gypsum, and other setting 
agents. Many types use 
proprietary additives. Some 
processes are established; 
others in the research 
stage. Can stabilize a wide 
range of contaminants, 
including metals, waste oil, 
and solvents. 

TREATMENT 
LOCATIONb 

M,O 

M,O 

M,O 

ADVANTAGES 

Inexpensive, readily 
available material. ~ixing 

equipment also commonly 
available. 

Can be used for very soluble 
toxics. Extremely effective 
method; waste completely 
isolated. Leaching can be 
eliminated for life of 
jacketing. waste may be 
pretreated so that jacket 
acts as final barrier. 

Versatile; costs vary but 
may be inexpensive, 
depending on material used. 
Readily available equipment. 

DISADVANTAGES 

Most wastes will not be 
chemically bound and 
therefore are subject to 
leaching. Not acceptable 
for disposal without 
secondary containment. Some 
wastes require pretreatment. 
Heavy weight and large 
volume increase transporta
tion and disposal costs. 

Process and materials are 
costly (e.g., 
custom-fabricated molds) and 
require skilled labor. 
Process may carry risks of 
release of volatile toxics 
and/or reactions at high 
temperatures. 

Particular mix must be 

determined on a 
site-specific basis. 
Reactions may prevent 
bonding of materials. 
Leaching (a major limitation 
of this technique) 
necessitates secondary 
containment (disposal) and 
monitoring. 

.... 
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Table C-5. Continued 

TYPE 

Sor bents 

Thermoplastic 

Vitrification 

PROCESS/PURPDSE 
CONTAMINANTS CONTROLLED 

Variety of natural and 
synthetic solids (e.g., fly 
ash, clays, vermiculite, 
proprietary mixtures) used 
to eliminate free liquid in 
waste. May produce a 
soil-like material. Used 
before or together with 
other treatment methods. 

These methods bind wastes in 
a matrix such as asphalt, 
polyethylene, or paraffin. 
waste must be carefully 
matched to binder; a number 
of waste types are 
incompatible with these 
methods. Can be buried with 
or without a container. 
Widely used in nuclear waste 
disposal. can be adapted to 
special industrial wastes. 

Combines wastes with molten 
glass at high temperatures 
to form stable non
crystalline solids on 
cooling. Mainly used for 
radioactive wastes. 

TREATMENT 
LOCATIONb 

M,O 

I,M,O 

I,M,O 

ADVANTAGES 

Improves handling of 
wastes. May limit escape of 
volatile organics and limit 
some waste solubility. 
Material and mixing 
equipment widely available. 

can solidify very soluble, 
toxic materials. Slower 
loss of contaminants through 
leaching than cement- or 
lime-based methods; helps 
reduce landfill volume. 

Often more effective than 
other solidification 
methods; solids have very 
low leaching rates. 

DISADVANTAGES 

Does not necessarily prevent 
leaching; secondary 
containment (disposal) 
required. Must match 
sorbent to waste for several 
reasons, especially to 
prevent undesirable 
reactions (e.g., toxic gas 
release, production of new 
toxic substances). 

High energy consumption; 
complex equipment and high 
costs. Plasticity of 
product may require 
containerization, thus 
increasing transportation 
and disposal costs. . 
Compatibililty of waste and 
matrix a major consideration. 

Process is costly and 
requires specialized 
equipment and skilled 
labor. Limited application 
to mixed wastes. 

aThese treatment methods have been selected because they are commonly used or are promising in innovative techniques. 
For more information about these and other techniques, the reader should consult the information sources cited in this chapter. 

bKey to Location: I 

M 
0 
s 

In Situ (treatment takes place directly in the contaminated medium [soil, ground water] without 
excavation or removal). 
Mobile (portable treatment unit or systems which can be set up on site). 
Off-site (waste must be transported to treatment plant system). 
On-site (nonportable treatment unit on site). 0 



Table C-6. Selected treatment metbods-thermal.• 

TYPE 

Fluidized Bed 
Reactor 

Flares 

High Temperature 
Fluid Wall Reactor 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Destroys waste at high 
temperatures by passing 
waste stream through a 
chamber lined with heated 
turbulent inert granular 
material. Bed may be fixed 
or circulating. Applicable 
to wastes such as 
halogenated organics, 
pesticides, and PCBs. 
Relatively new design. 
Handles same wastes as the 
rotary kiln; limited data 
available on the treatment 
of hazardous wastes. 

Waste is exposed to an open 
flame; no special features 
to control temperature or 
time of combustion. 
Commonly used for waste oil 
and gas fumes and gases, 
landfill gas, and sewage 
treatment gas. 

Changes organic wastes to 
their elemental states 
through pyrolysis using 
high temperatures in 
patented reactor. 
Developmental. Has been 
used for PCBs and dioxin. 

TREATMENT 
LOCATIONb 

M,O 

M,O 

M,O 

ADVANTAGES 

Simple design and 
operation. Long life. High 
efficiency. Relatively low 
capital and maintenance 
costs. Emission control 
less costly than some other 
systems. Well suited for 
wastes with high moisture, 
sludges, and waste with 
large amounts of ash. 

Suitable for flaring low 
toxicity gases (e.g., simple 
hydrocarbons). System 
simple to fabricate and 
install. 

Low residue formation; high 
destruction of efficiency. 

DISADVANTAGES 

Some wastes (e.g., solids) 
require pretreatment. 
Difficulty removing residue 
and ashes. Relatively low 
throughput capacity. 
Relatively high operating 
costs. 

Does not meet current 
environmental regulatory 
destruction removal 
efficiency standards for 
hazardous wastes for most 
substances. Operating costs 
high. Inconsistent 
performance because not 
controllable. 

Not suitable for gases or 
bulky solids. High use of 
energy. Some preparation of 
feed material. Post
treatment may be needed. 
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Table C-6. Continued 

TYPE 

Liquid Injection 

Molten Salt 

Multiple Hearth 

Plasma Systems 

PROCESS/PURPOSE 
CONTAMINANTS CONTROLLED 

Incineration process which 
atomizes wastes with high 
pressure air or steam and 
burns them in suspension. 
Used for liquids and 
pumpable slurries. Good for 
almost all organic wastes. 
Units have been used to 
destroy wastes such as PCBs, 
solvents, polymer wastes, 
and pesticides. 
Commercially available. 

Incineration process which 
destroys hazardous liquids 
and solids using molten salt 
maintained at high 
temperature. Demonstrated 
to be effective for 
chlorinated hydrocarbons, 
including PCBs, chlorinated 
solvents, and malathion. 

Allows wastes to descend 
through several grates to be 
burned in increasingly 
hotter combustion zones. 
Applicable to sludges, 
gases, liquids, and solids. 
Can treat some wastes as 
rotary kiln providing solid 
waste is pretreated. 

Plasma technologies destroy 
wastes at extremely high 
temperature by directly 
breaking chemical bonds. 

TREATMENT 
LOCATIONb 

M,O 

0 

0 

M,O 

ADVANTAGES 

Can destroy virtually any 
pumpable waste or gas. Does 
not need a continuous ash 
removal system except for 
pollution control. No 
moving parts: requires least 
maintenance of any 
incinerator. 

Can be used for a variety of 
waste forms. Hay have good 
emission control . 

Good for sludge 
destruction. Can evaporate 
large amounts of water. 
High fuel efficiency: can 
use a variety of fuels. 

High destruction of very 
toxic chemicals. Compact 
system. 

DISADVANTAGES 

Not useful for heavy metals 
or wastes high in 
inorganics. Highly 
sensitive to waste 
com_posi ti on and flow 
changes. Needs storage and 
mixing tanks to ensure 
steady flow. Only for 
wastes which can be atomized 
in burner nozzle. Burner 
can clog. Needs 
supplemental fuel. 

May not be suitable for 
wastes with high ash or 
chlorine content. 
Supplemental fuel may be 
required. Molten salt can 
be very corrosive. 

Solid waste must be 
shredded/sorted before 

. insertion. Susceptible to 
thermal shock. Fuses wastes 
containing ash. Cannot 
handle wastes requiring very 
high temperatures. High 
maintenance and operating 
costs. 

Pre-treatment of wastes 
necessary; limited to 
liquids or fluidized 
materials. Low throughput. 
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Table C-6. Continued 

TYPE 

Pyrolysis 

Rotary Kiln 

Wet-Air Oxidation 

PROCESS/P!JRPOSE 
CONTAMINANTS CONTROLLED 

Destroys organic wastes by 
application of heat in the 
absence of oxygen. Units 
typically designed to 
process specific types of 
chemicals rather than as 
multipurpose waste 
processing units. Limited 
use to date in hazardous 
waste treatment facilities. 

An incineration process in 
which waste is burned in a 
rotating, refractory 
cylinder. Can be used for 
any combustible solid, 
liquid, or gas. wastes 
treated include PCBs, PVC 
wastes, dioxins, 
contaminated soils, 
halogenated organics, and 
pesticides. Conventional 
and commercially available. 

Aqueous phase oxidation of 
dissolved or suspended 
organic substances at high 
temperatures and pressures. 

Especially applicable to 
wastes such as pesticides, 
herbicides, or other not 
readily biodegradable 
complex organic compounds. 
Used primarily for waste 
streams with organic and 
oxidizable inorganic wastes. 

TREATMENT 
LOCATIONb 

M,O 

M,O 

M,O 

ADVANTAGES 

Applicable to a variety of 
wastes. Potential for 
by-product recovery. Sludge 
volumes may be redu=ed with 
large amounts of 
supplementary fuel. Air 
emissions usually less than 
conventional incinerators. 

Capable of burning ~aste in 
any physical form. High 
incineration efficiency. 
Preferred method for 
treating hazardous solid 
residues. Can inci~erate 

solids and liquids 
independently or together. 
Can accept waste feed 
without any prepara~ion. 

Usable where biological 
treatment is ineffective. 
May be more cost effective 
than incineration in some 
cases. 

DISADVANTAGES 

May produce toxic 
by-products. Some methods 
may be costly. 

Not suitable for some wastes 
with high inorganic salt or 
heavy metal content. 
Susceptible to thermal 
shock. Need careful 
maintenance. Low thermal 
efficiency. Portable 
version cannot accept 
containerized or oversized 
wastes. 

Generally limited to aqueous 
wastes. 

aThese treatment methods have been selected because they are commonly used or are promising innovative techniques. 

bKey to Location: I In Situ (treatment takes place directly in the contaminated medium [soil, ground water] without 
excavation or removal). 

M = Mobile (portable treatment unit or systems which can be set up on site). 

0 • Off-site (waste must be transported to treatment plant system). 
S = On-site Cnonportable treatment unit on site). 

~ 



Table C·7. Disposal methods.• 

TYPE 

Chemical Vault 

Deep Well Injection 

Land Application 

Landfill 

Surface Impoundment 
(e.g., lagoons, pits, 
ponds) 

Underground Storage 
(e.g., salt domes, 
hard-rock mines) 

PURPOSE 

Stores wastes in secure 
chambers above ground. 

Isolates waste streams by 
injecting them into wells 
drilled below any known 
drinking water sources and 
below an impervious rock layer. 
Pretreatment and stabili
zation may take place, 
Suitable for a variety of 
wastes; particularly suited 
to heavy metals which can 
be rendered insoluble or 
otherwise non-migratory. 

Decomposes sludge waste by 
spreading it over land 
surfaces and allowing 
microbial decomposition. 
Depending on type of waste, 
may be used on agricultural 
lands, forest lands, to 
reclaim damaged land, or on 
land dedicated to disposal 
only, 

These are generally 
excavated on-land systems 
which serve as long-term 
repositories for hazardous 
substances. Components 
include protective materials 
(liners, bases, covers), 
leachate collection systems, 
gas venting devices, and 
monitoring systems. 
Suitable for many waste 
types. 

Man-made or natural 
excavations which store 
hazardous wastes for the 
short term or for 
pre-treatment. May be 
above, below, or partially 
in the ground. Some have 
liner systems. 

Natural or man-made 
subsurface cavities that 
store wastes for long 
periods of time. Not in use 
currently for hazardous 
wastes in the United States. 

ADVANTAGES 

Provides interim 
storage for wastes that 
cannot be disposed of 
otherwise. (Long-term 
storage vaults are 
being investigated.) 

Economical isolation of 
wastes from the surf ace 
environment. 

Can improve 
characteristics of the 
land, In some cases, 
suitable for providing 
plant nutrients (e.g., 
as a par ti al 
replacement for 
chemical fertilizers) 
after careful screening, 

Provides disposal 
method for dewatered 
sludges, solid 
materials, and 
contaminated soils; 
stores residuals from 
processes such as 
incineration, 
solidification, and 
chemical treatment. 

May be used as a 
pretreatment step in 
disposal of some types 
of materials. 

Some excavations (e.g., 
caves), because of 
natural impermeability 
and size, may require 
minimal construction 
and protective systems. 
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DISADVANTAGES 

At present, suitable 
for short-term 
storage only. 
Long-term storage may 
present licensing 
problems; must be 
monitored. 

Site-dependent, 
relative to 
subsurface geology, 
Operational and 
technical problems 
exist for 
pre-treatment of 
wastes and 
installation and 
maintenance of 
wells. Long-term 
fate of wastes 
unknown. 

Constituents of 
sludge waste limit 
usage options (e.g., 
metal concentrations 
may not be suitable 
for agricultural 
applications). 
Siting may conflict 
with land-use 
options; improper 
siting may contribute 
to pollution by 
run o ff and s eepage 
to ground wat e r. 

May release 
pollutants into soil, 
ground water, and/or 
air. Requires 
long-term operation 
and maintenance. 
Increasingly 
problematic option 
due to environmental, 
r.egulatory, and 
social reasons. 

May release 
contaminants into the 
environment. 
Chemicals in wastes 
may breach the 
impermeability of 
liners. 

Fractures and 
permeable rocks may 
allow contaminant 
transport. Long-term 
operation and 
maintenance needed. 

aA disposal method may utilize a range of control techniques as part of a total system. See Table c-1, 
Control Methods, for components. 
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Appendix D 

GLOSSARY OF TERMS 

ABBREVIATIONS AND ACRONYMS 

CAA 
CALTRANS 
CERCLA 

CERCLIS 

C.F.R. 
CWA 
DEP 
DNR 
DOT 
ECRA 
EIS 
EMI 
EMSL-LV 

EPA 

EPIC 

ERNS 
FHWA 
HRS 
HSWA 

HWDMIS 

LUST 
NCIC 
NCP 
NEPA 
NIPDWS 

NPDES 

NPL 
NRC 
OSHA 

PCB 
PIC 
PRP 
QA/QC 
RCRA 

RFP 
RFQ 
RI/FS 
ROW 

Clean Air Act 
California Department of Transportation 
Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 (42 
u.s.c. 9601) 
Comprehensive Environmental Response, 
Compensation, and Liability System 
Code of Federal Regulations 
Clean Water Act 
Department of Environmental Protection 
Department of Natural Resources 
Department of Transportation 
Environmental Cleanup Responsibility Act 
Environmental Impact Statement 
Electromagnetic induction 
Environmental Monitoring Systems Labora
tory, Las Vegas 
United States Environmental Protection 
Agency 
Environmental Photographic Interpretation 
Center 
Emergency Response Notification System 
Federal Highway Administration 
Hazards Ranking System 
Hazardous and Solid Waste Amendments of 
1984 
Hazardous Waste Data Management Informa
tion System 
Leaking Underground Storage Tank Program 
National Cartographic Information Center 
National Contingency Plan 
National Environmental Policy Act 
National Interim Primary Drinking Water 
Standards 
National Pollution Discharge Elimination Sys
tem 
National Priorities List 
National Response Center 
Occupational Safety and Health Administra
tion 
Polychlorinated biphenyls 
Products of incomplete combustion 
Potentially responsible party 
Quality assurance and quality control 
Resource Conservation and Recovery Act of 
1976 (42 u.s.c. 6901) 
Requests for Proposals 
Requests for Qualifications 
Remedial Investigation/Feasibility Study 
Right-of-way 

SARA 

SCAP 

SDWA 
SIC 
SLAR 
SWDA 
TSCA 
TSU 
Title III 

USGS 
UST 
WPCA 

TERMS 

Superfund Amendments and Reauthorization 
Act of 1986 
Superfund Comprehensive Accomplishments 
Plan 
Safe Drinking Water Act 
Standard Industrial Classification 
Side Looking Airborne Radar 
Solid Waste Disposal Act 
Toxic Substances Control Act 
Treatment, storage or disposal facility 
Emergency Planning and Community Right
to-Know Act (Superfund Amendments and 
Reauthorization Act of 1986) 
U.S. Geological Survey 
Underground storage tank 
Water Pollution Control Act 

Acquifer. An underground geologic formation containing water 
which may be a source of public drinking water. 

ARAR. Under the Superfund Amendments and Reauthorization 
Act of 1986, the Environmental Protection Agency is di
rected to select remedial actions that will satisfy "appli
cable, relevant and appropriate requirements" (ARAR) 
set forth under federal or state standards. SARA requires 
that preference be given to remedial actions that perma
nently reduce the toxicity, mobility, or volume of hazardous 
substances, and meet specified federal or state standards, 
whichever is more stringent. 

Environment. Any surface water, ground water, drinking water 
supply, land surface or subsurface strata, or ambient air. 

Facility. Any building, structure, installation, equipment, stor
age container, motor vehicle, rolling stock, aircraft, site, or 
area where a hazardous substance has been deposited, 
stored, disposed of, or placed. 

Generator. Any person, by site, whose act or process creates 
hazardous waste, or any person who first makes the waste 
subject to regulation under the Resource Conservation and 
Recovery Act (RCRA). 

Hazardous substance. Any element, compound, mixture, so
lution, or substance which, when released to the environ
ment, may present substantial danger to public health or 
welfare, or to the environment ( CERCLA, § 101( 14) ). This 
definition is broader than the definition of hazardous wastes 
under the Resource Conservation and Recovery Act, and 
has been used to regulate substances not regulated by 
RCRA (for example, asbestos and mining wastes). A haz
ardous substance under CERCLA also includes: any sub
stance designated under § 31l(b)(2)(A) or any toxic 
pollutant listed under § 307(a) of the Federal Water Pol
lution Control Act; any hazardous air pollutant listed under 



§ 112 of the Clean Air Act; or any imminently hazardous 
chemical substance or mixture for which the government 
has taken action under § 7 of the Toxic Substances Control 
Act. Petroleum, natural gas, natural gas liquids, liquefied 
natural gas, or synthetic gas usable for fuel are all excluded 
from the CERCLA definition of hazardous substances. 
On August 10, 1987, OSHA proposed to adopt EPA's 
definition of hazardous waste, and to define hazardous 
substance as any hazardous waste defined under RCRA, 
any hazardous substance defined under CERCLA, and any 
hazardous substance listed by the U.S. Department of 
Transportation under 49 C.F.R. 172.101 and appendixes. 

Hazardous waste. Wastes that are regulated or "listed" under 
RCRA (40 C.F.R. 261), or are ignitable, corrosive, reac
tive, or toxic. (See Appendix A for a more complete de
scription of the RCRA definition of a hazardous waste.) 
The definition of hazardous waste under state law may 
differ from that under federal law. State law definitions 
may be broader, regulations may apply to smaller quantities 
and site sizes, and restrictions and site monitoring require
ments may differ. In view of the lack of uniformity among 
state laws, state statutes concerned with hazardous wastes 
should be consulted carefully by highway agency staff. 

Hazardous waste site. This term is used to mean any area 
containing hazardous wastes. An area suspected of con
taining wastes is called a potential hazardous waste site. 

Hazardous waste site management process. All of the activities 
associated with the investigation and cleanup of hazardous 
waste sites. For the purpose of this compendium, the proc
ess consists of the following five activities: ( 1) preliminary 
hazardous waste site evaluation; (2) detailed hazardous 
waste site investigation; ( 3) alternatives analysis and se
lection; ( 4) remedy design; and ( 5) treatment or disposal. 

Hazards Ranking System (HRS). A mathematical rating system 
that results in a numerical score reflecting the degree of 
risk to human health and the environment posed by a 
hazardous waste site. Sites receiving high HRS scores are 
placed on the National Priorities List and targeted for 
remedial action. Section 105( c) of SARA requires EPA to 
amend the present HRS by April 1988 to include more 
risks than are presently factored in the scoring system. The 
HRS is part of the National Contingency Plan. 

Highway agency. That unit of state government (including cen
tral office, field office, and district staffs) responsible for 
the planning, design, construction, operation, and main
tenance of its highway system. It is recognized that most 
states have departments that encompass several transpor
tation modes. Only a few states still have exclusive highway 
departments or agencies. 

Highway development process. All the activities associated with 
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the planning, design, construction, operation, and main
tenance of highway systems. 

Liability. An obligation or responsibility imposed on a highway 
agency or other party as the result oflegislative or attendant 
regulatory requirements. 

National Contingency Plan (NCP). A federal directive that 
establishes procedures and standards for responding to re
leases of hazardous substances, pollutants, and contami
nants. Codified at 40 C.F.R. 300, NCP establishes the 
Hazards Ranking System and designates the roles of fed
eral, state, local, and private parties in effectuating a 
cleanup plan. 

National Priorities List (NPL). A list of hazardous waste sites 
across the country targeted for enforcement action or 
cleanup under CERCLA. This list serves as the basis for 
allocating the limited financial resources of the federal Su
perfund, and is revised at least once a year. At present, a 
site is placed on the NPL when it receives a hazards ranking 
system score greater than 28.5, or is designated by a state 
as a top priority. With the most recent update, there are 
802 NPL sites across the United States, with an additional 
149 sites proposed. 

Owner/operator. A term used by EPA to include the United 
States Government, a state, municipality, a commission, a 
political subdivision of a state, or an interstate body. 

Potentially responsible party (PRP). Those identified by EPA 
as potentially liable for cleanup costs under CERCLA. 
PRPs include: generators of hazardous wastes; present or 
former owners and operators of sites -where hazardous 
wastes have been stored, treated, or disposed of; or thos~ 
who accepted hazardous wastes for transport and selected 
the disposal site. 

Release. Any spilling, leaking, pumping, poring, emitting, emp
tying, discharging, injecting, escaping, leaching, dumping, 
or disposing into the environment. 

Remedial action. Cleanup actions designed to result in a per
manent remedy. Remedial actions may be taken instead of, 
or in addition to, a removal action. 

Removal action. The cleanup or removal of a released hazardous 
substance so as to prevent, minimize, or totally mitigate 
damage to the environment. 

Right-of-way. The area (including land, buildings, and struc
tures) needed to construct and safely maintain a highway 
facility. 

Risk. A term that refers to the probability and severity of a 
loss, where the loss may be economic or financial; envi
ronmental or health-related; ethical; personal; psychologi
cal; or organizational. 

Uncontrolled waste site. Abandoned dumps or other hazardous 
waste sites for which responsible parties are difficult to 
identify. 




