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NATIONAL COOPERATIVE HIGHWAY RESEARCH 
PROGRAM 

Systematic, well-designed research provides the most effective 

approach to the solution of many problems facing highway ad-

ministrators and engineers. Often, highway problems are of lo-

cal interest and can best be studied by highway departments in-

dividually or in cooperation with their state universities and 

others. However, the accelerating growth of highway transpor-

tation 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 Transportation 

Officials initiated in 1962 an objective national highway research 

program employing modem scientific techniques. 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 Federal Highway Administration, United States De-

partment of Transportation. 
The Transportation Research Board of the National Research 

Council was requested by the Association to administer the research 

program because of the Board's recognized objectivity and under-

standing of modem research practices. The Board is uniquely 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 cooperation 

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 highway 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 identi-

fied by chief administrators of the highway and transportation 

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 Highway and Transportation Officials. Re-

search projects to fulfill these needs are defined by the Board, 

and qualified research agencies are selected from those that have 

submitted proposals. 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 significant con-

tributions to the solution of highway transportation problems of 

mutual concern to many responsible groups. The program, how-
ever, is intended to complement rather than to substitute for or 

duplicate other highway research programs. 

Note: The Transportation Research Board, the National Research Council, the 
Federal Highway Administration, the American Association of State Highway 
and Transportation Officials, and the individual states participating in the National 
Cooperative Highway Research Program do not endorse products or manufac-
turers. Trade or manufacturers names appear herein solely because they are 
considered essential to the object of this report. 
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Foreword 

TMS REPORT CONTAINS information on the need and efficacy of programs to deal with 

the discovery of hazardous wastes in highway rights-of-way. The importance of the 

problem and all its ramifications are highlighted for the benefit of top managers in state 

departments of transportation. The elements of a suitable response, recommended guidance 

on the development of a program for managing the hazardous waste problem, and the 

identification of resource material are presented for those professionals involved in right-

of-way acquisition, project development, and construction. 

Whether involved with a new highway project or the improvement of an existing project, 

state departments of transportation are encountering hazardous waste sites in highway rights-

of-wa y with increasing frequency. Although more and more states have gained considerable 

experience on a case-by-case basis and a few have developed overall programs, state transpor-

tation officials can still benefit from better awareness of the regulatory and technical issues 

and from improvements to overall programs for dealing with expected or unexpected 

discovery of hazardous waste during land acquisition, project development, and con-

struction. 

Research was initiated under NCHRP Project 20-28, Hazardous Wastes in Highway 

Rigbts-qf-Way. Because of the possible policy implications, the 

' 

project was assigned to the 

Special Studies Division of the Transportation Research Board. This Special Studies Division 

performs transportation policy studies as a unit of the National Research Council (NRC). 

Accordingly, an NRC study committee was assembled that included experts in highway 

design and construction, hazardous waste remediation, environmental law, environmental 

health, and public policy. The committee was charged with developing the recommended 

guidance by building on past NCHRP research—the results of which were published in 

NGHRP Report 310, "Dealing with Hazardous Waste Sites'~—and on material from the 

Federal Highway Administration's National Highway Institute. 

The study was conducted by examining a nurnber of case studies of problems encountered 

by state departments of transportation. Drawing on these findings and the experience and 



expertise of its members, the committee has provided guidance to state transportation 
officials on managing hazardous waste-site problems. . 

Appendix B, "State Documents That Describe Hazardous Waste Policies and Procedures," 
comprises some 970 pages and is not published in this report. Copies of Appendix B will 
be distributed to all NCHRP sponsors along with this report. Others may obtain copies 
of Appendix B on loan or for purchase at a cost of $12.50 from the Publications Office, 
Transportation Research Board, 2101 Constitution Avenue, N.W., Washington, DC 20418. 



Preface. 

AT THE REQUEST Of the American Association of State Highway Officials, acting 
through the National Cooperative Highway Research Program, the Transportation 

Research Board convened a conumittee of 14 experts to examine the problems posed by 
the presence of hazardous wastes in highway rights-of-way. The corrunittee, under the 
chairmanship of Dr. Glenn Paulson, Research Professor at the Illinois Institute of Tec6ol-
ogy, included individuals expert in civil and environmental engineering, highway agency 
administration and engineering, hazardous waste remediation, environmental law, environ-
mental health and regulation, risk assessment, public policy, and economics. 

The charge given the committee was to examine the policies and procedures that state 
departments of transportation (DOTS) can use in addressing the problems posed by the 
potential presence of hazardous waste in land owned or to be acquired for highway rights-
of-way. Based on its work, the committee was asked to consider recommending a process 
for state highway agencies to use in assessing whether and how to proceed with projects 
that involve hazardous waste sites. Such a process would include issues such as regulatory 
requirements, coordination with appropriate agencies, public involvement, evaluation of 
specialized consultants, and technology assessments. 

The committee in its work concluded that there are numerous examples of hazardous 
waste approaches available to DOTS as a result of hazardous waste cleanup in other industrial 
contexts over the last decade and more. There is also a great store of expertise available in 
the private sector from hazardous waste consultants and remediators. Furthermore, many 
of these hazardous waste procedures and processes have already been adapted to the highway 
construction process through both federal and state efforts, and some DOTS have developed 
extensive programs and experience in the area. In this context, the committee concluded 
that its charge could best be met by examining the systems and approaches that DOTS have 
adopted to date with the goal of definmig the elements that appear essential for an effective 
and efficient hazardous waste program. 

From the state DOTS' standpoint, a hazardous waste program that is efficient is one that 
reduces and tends to minimize the cost, uncertainty, delay, and liability that hazardous 
waste can potentially introduce to transportation projects. At the same time, an effective 



hazardous waste program must be one that fiffly satisfies the DOTs' environmental and 
public interest responsibilities. Bearing both of these in mind, the cornrruittee took as its 
objective the determination of those approaches and elements that would successfully and 
simultaneously meet both of these goals. 

While reducing the costs and time involved in producing highway services is a primary 
motivation of this study, the committee did not seek ways for short-circuiting environmental 
laws and regulations to benefit state DOTs. Whether the committee did or did not, Congress 
has consistently rejected special exceptions to environmental laws and regulations and is 
likely to continue to do so. To the contrary, the study emphasizes that DOTs must accept 
the fact that they are subject to the same environmental regulations as private parties and, 
indeed, that they may be held to standards that exceed those of other parties because of 
their public stewardship responsibilities. Furthermore, the committee took the environmen-
tal legal and regulatory regime as given and sought ways for DOTs to minimize their 
hazardous waste costs while meeting their environmental responsibilities within that regime. 
The committee was reluctant to suggest that federal, state, or local laws or regulations be 
changed without a thorough analysis of their costs and benefits. That analysis was beyond 
the scope of this study. 

Also- concerning the charge of the conunittee, the original proposal for the study included 
a request to examine the technologies available for hazardous waste remediation, to evaluate 
their effectiveness and appropriateness for particular uses, and to recommena areas where 
new and innovative technologies can be applied or whose development is necessary. The 
sponsors of the research and the committee agreed that such a study was applicable to 
many areas and industries beyond transportation, that the expertise required for such an 
undertaking differed from that necessary for the policy questions addressed here, and that, 
therefore, such a study was best left to a ffiture committee assembled strictly for that purpose. 
The committee did review what technologies are in current use and the circumstances in 
which more innovative approaches are being used. 

In the study approach adopted, the committee concentrated on the overall hazardous 
waste process and the key elements and procedures that need to be in it. The committee 
did not set out to analyze and critique the steps and composition of each of the individual 
components of that process. The cost and time to do so were beyond the scope of this 
study. Furthermore, most of these procedures are based on federal Environmental Protection 
Agency and state environmental regulatory agency requirements and are similar to those 
used by all parties involved in hazardous waste management. A critical analysis of these 
procedures would benefit and apply much beyond the transportation sector and is rightfiffly 
the object of studies more broadly designed and fiinded. 

The committee conducted a series of case studies and a telephone survey to collect the 
information used in the study. Such surveys, by their nature, tend to elicit a mixture of 
objective and subjective information. The committee was less interested in a statistical 
sample that describes in detail each program than it was in deriving the views of the DOTs' 
staff on where the strengths and weaknesses of their programs are, and what tends to make 
them work or causes them to fail. The nature of the approach and the objective of the 
committee, therefore, prescribe to a large extent the organization and presentation of the 
material in the study. 

The report, as a result, is organized along subject or thematic lines that examine the 
hazardous waste process and explore the benefits of various elements *in it. The responses 
to the survey are spread throughout the report, and form the basis for nearly all of the 
discussion in Chapters 3 to 6. To the extent that the surveys produced numerical, objective 



data, they are reported in boxes in the text. The text that accompanies the boxes provides 
additional details that enhance the picture provided by the numerical responses. 

The raw responses to each of the questions on a state-by-state basis are not given. The 
presentation of the results in this form, while 'interesting to other researchers, would be 
less helpful to the state DOTs that sponsored the report than the organization and approach 
adopted here. Furthermore, the intent of the cominittee's effort is to assist all states in 
developing more effective hazardous waste programs and not in presenting the results in 
a way that could directly lead to criticism of specific states for having less than effective 
current programs. Therefore, the raw data identifying the exact process information in each 
state were not included in the final report nor were specific states listed in the boxes reporting 
the survey results. 

The final report of the committee was reviewed by an independent group of reviewers 
in accordance with National Research Council report review procedures. 
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Summary 

THE PROCESS of highway construction has been irreversibly changed over the last 
decade by a fundamental shift in national environmental concerns. The panoply of 

environmental issues surrounding transportation construction extends from noise, air, and 
water pollution effects, to disturbance of archaeological and historical sites, to the destruction 
of habitats and wetlands. Encounters with hazardous substances and waste can be as serious 
as any environmental problem that a state transportation department (DOT) is likely to 
experience. How forthrightly DOTs face this challenge will determine whether they will 
constantly battle unexpected delays, costs, and environmental strictures, or whether they 
will maintain schedules, minimize response costs, and meet their environmental and public 
interest responsibilities. 

The DOT's objective is to build highways in an efficient manner that minimizes the cost 
and time for building while maximizing the road services produced. Hazardous waste in 
the right-of-way can subvert this goal by severely affecting both the cost and time to build. 
Furthermore, DOTS are public agencies that have a responsibility to the public to expend 
DOT money in a socially responsible fashion. For this and for numerous legal reasons, 
DOTs cannot overlook toxic contamination issues raised in their activities. 

The principal objective of this study was to examine the systems and approaches that 
DOTS haveadopted to date with the goal of defining the elements that appear essential 
for an effective and efficient hazardous waste program. From the state DOTS' standpoint, 
a hazardous waste program that is efficient is one that reduces and tends to minimize the 
cost, uncertainty, delay, and liability that hazardous waste can potentially introduce to 
transportation projects. At the same time, an effective hazardous waste program must be 
one that fully satisfies the DOT's environmental and public interest responsibilities. Bearing 
both of these in mind, the study objective was the determination of those approaches and 
elements that successfully and simultaneously meet both of these goals. 

This study was conducted in a two-step approach. The first consisted of a series of 
intensive on-site case studies of six state DOTS' approaches to dealing with hazardous waste. 
The states were drawn from all regions of the country and included Massachusetts, New 
Jersey, North Carolina, Ohio, Colorado, and California. The major thrust of the case-study 

I 
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2 HAZARDOUS WASTES IN HIGHWAY RIGHTS-OF-WAY 

interviews was to develop hypotheses 

about what approaches and procedures 

are important to successftilly managing 

hazardous waste problems. The results 

were used to develop the second part of 

the study, which consisted of a telephone 

survey of 16 additioti,-d states. This survey 
was used to confirm the initial results of 

tile case studies and to broaden the details 

and examples of the various elements of 

hazardous waste programs. 

Tile principal findings of the commit-

tee arc that (1) hazardous wastes are fre-
quently encountered arid are potentially 

present in nearly all DOT projects; (2) 

hazardous wastes can present serious lia-

bilities to DOTs in terms of cost, delays, 

and threats to tile health and safety of 

both employees arid the public; (3) iia7-
ardous waste problems are manageable 

with procedures and approaches avail-

able to DOTs for developing hazardous 

waste programs; (4) petroletim-related 

contamination is the most commonly en-

countered problem but is one for which 

relatively well-developed procedures are 

available; (5) earl), detection of hazard-
ous waste is important to maximize the 

options available to DOTs and permit 

sound business decisions concerning it;  

the relationship between DOTs arid 

their state environmental regulatory 

agency (SR-A) rin he very important to 
a successful hazardous waste program; 

solutions to the problems of appraisal 

of contaminated properties and cost re-

covery are still evolving; arid (8) ground-
water contamination presents a potential 

long-run problem for DOTs. Further-

more, the committee concluded that key 

elements of a successful hazardous waste 

program include the level of organiza-

tional awareness to the hazardous waste 

problem, the evolutionary nature of poli-

cies arid procedures, the effects of state 

organizational structure oil hazardous 

waste prograrns, tile need for effective 

and ongoing training, and tile impor-

tance of cooperation and communication 

with the SR.A. 
A brief summary of the committee's 

recommendations follows. ln order for 

DOTs to establish essential arid effective 

hazardous waste programs the commit-

tee recommends the foflowing: 

All DOT employees should be made 

aware of the seriousness of hazardous 

waste and top management should be-
come and remain involved in the evolu-

tion of their department's response to the 

haz,ardous waste problem. 

* All state DOTs should immediately 
develop ha7ardous waste programs and 

recognize that these programs must be 
evolutionary and adaptable to changing 

regulatory requirements, staff experi-

ence, arid problems encountered. 

* DOTs should work within their or-
ganizational structure to develop the ex-

pertise and processes that will effectively 

detect arid manage hazardous waste 

problems and not allow organizational 

structure to become an obstacle to effec-

tive hazardous waste control. 

* A formal, tiered training program 
shoilld be established within DOTs for 

personnel that may have contact with or 

have responsibilities for hazardous waste. 

9 DOTs should develop hazardous 
waste expertise within their legal staff arid 

keep the legal staff involved in the deci-

sion-making process from the early plan-

ning phases through construction and 

cost recover,%. 
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e ' 
DOTs should develop effective and 

thorough processes for discovering haz-
ardous waste and should consider adopt-
ing innovative methods for detecting 
sites. 

DOT-SRA cooperation can be very 
beneficial for both organizations. In or-
der to promote this cooperation, the 
committee recommends the following: 

9 DOTs should develop a good work-
ing relationship with their state envi-
rorimental regulatory agency and should 
acknowledge the environmental respon-
sibilities they have as landowners and op-
erators and, as public servants, their re-
sponsibilities for protecting the public 
interest. 

* All DOTs should develop a formal 
Memorandum Of Understanding with 
their SRA and consider establishing a 
formal liaison between the agencies to 
focus the exchange of information and 
documents between them. 

* DOTs should develop, in conjunc-
tion with their SRA, some pre-approved 
basic approaches for resolving petro-
leum contamination problems perhaps 
as part of a Best Management Practice 
document. 

* Because of the potential for long-
term liability and cost from groundwater 
contamination, DOTs should assure 
themselves that they are in compliance 
with federal and state requirements for 
groundwater problems and that they 
confront groundwater problems directly 
and explicitly with their SRA. 

Because solutions to certain problem 
areas remain uncertain and are evolving, 
the committee recommends the fol-
lowing: 

e With regard to appraisal, DOTs 
should attempt to escrow at least part of 
the estimated cleanup cost for parcels 
they acquire and they should continue to 
explore and develop alternative valuation 
methods and share their results with 
each other. 

9 With regard to cost recovery, DOTs 
should develop a decision framework for 
making a realistic business decision on  

whether they are likely to recover cleanup 
costs. If recovery is an option, DOTs 
should get their hazardous waste attor-
neys involved early and they should docu-
ment all. costs directly related to the 
cleanup and the reasons for the expendi-
tures. 

Details of the findings and recommen-
clations are included in the final chapter 
of the report. The following sections 
briefly discuss the nature of the hazard-
ous waste problem confronting DOTs 
and the committee's findings. 

NATURE AND SCOPE OF THE 
PROBLEM FOR DOTS 

The range of industrial and commercial 
activities that may have occurred on a 
site, over the last century or more, makes 
many urban and suburban properties the 
target for any number of contamination 
problems. However, the great majority 
of problem sites that DOTs will have to 
deal with will have been contaminated 
by petroleum products. Because many of 
the congestion relief projects in cities will 
involve "strip takings" of land from mul-
tiple properties, sometimes tens or hun-
dreds of properties, petroleum-contami-
nated sites will to a large extent not be 
avoidable. Nevertheless, the committee 
believes that petroleum contamination 
problems are more manageable than 
other hazardous waste problems and lend 
themselves well to the development of 
standardized approaches. The repetitive 
nature of the problems and common ele-
ments among them may make it possible 
to reach basic agreements with state envi-
ronmental regulatory agencies for resolv-
ing these problems. 

The long-term liability associated with 
hazardous waste problems requires that 
DOTs have procedures in place to detect 
hazardous waste before properties are 
purchased. The standard of liability to 
which potentially responsible parties 
(PR.Ps) may be held is that liability is 
strict, joint and several, and retroactive. 
There are some limited, restrictive de-
fenses against liability that may be avail- 

able to DOTs including a third party de-
fense and innocent landowner defense. 
In order to use either defense, the depart-
ment must show that it took due care 
both in investigating the property and 
in attempting to determine if hazardous 
wastes were present. It is this due care 
requirement for both defenses from 
which some of the benefit of having 
strong policies and procedures in place 
to manage the right-of-way acquisition 
process derives. 

Because of the liability standards that 
the hazardous waste laws apply, there is 
a strong need for DOTs to avoid hazard-
ous waste sites if at all possible. The best 
method to accomplish this is through 
early detection of sites when avoidance 
is easiest. Even though the large majority 
of problems encountered by DOTs are 
petroleum related and technically not 
hazardous waste, the severe cost, time, 
and liability penalties that can accrue 
from the purchase of any other hazardous 
waste problems require constant and ag-
gressive vigilance to avoid them. Beyond 
the cost and potential civil liability of the 
DOT, all staff, from top management 
on down, face the potential for personal 
criminal liability. Ignorance of the prob-
lem may be no protection. 

Early discovery of hazardous waste 
sites provides the best opportunity for 
effective management of the problem. 
This includes proper notification of state, 
local, and federal environmental authori-
ties, as appropriate, and full compliance 
with their requirements. Within this 
framework, early discovery provides the 
opportunity for the highway project to 
avoid the site, so that the necessary 
cleanup can be conducted outside the 
auspices of the DOT, and without impos-
ing delays and costs to the project. 
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Finally, because of the strict environ-
mental laws adopted over the last 20 
ycars arid the unwillingness of Congress 
and state legislatures to reduce the liabil-
ity standards they contain, state DOTs 
must be aware that no matter the policies, 
procedures, or remedial solutions they 
adopt, they will continue to be liable for 
the property they own arid for the mate-
rial they have removed arid disposed of 
elsewhere. The solutions selected must 
be farsighted. 

PROBLEMS ENCOUNTERED 

Most DOTs became aware of hazardous 
waste problems in one of three ways—
either in maintenance activities, in a dis-
covery of serious contaniination prob-
lems on a major project, or in the cumula-
tive effects from a series of small-scale 
contaminations that continually impede 
the course of otherwise routine projects. 

The types of hazardous substances that 
DOTs are likely to encounter are wide 
ranging. Indeed, the entire panoply of 
wastes that can be found at Superfund 
or RCRA sites are apt to be encountered 
by DOTs in their activity as well. These 
include asbestos, petroleum products arid 
their hazardous constituents such as ben-
zene and toluene, metals such as lead, 
chromium, arid cadmium, polychlori-
nated biphenyls (PCBs), pesticides such 
as DDT and DDD, arid other volatile 
and nonvolatile organic compounds, 
both halogenated and nonfialogenated. 
The seriousness and the extent of the 
problems with hazardous waste were 
made clear in both the case studies arid 
the telephone survey. Wiile they did not 
emphasize an exhaustive catalo guing of 
the problems Hil each state because other 
surveys had already done so, they did 
confirm that the most frequently encoun-
tered problems are petroleum contami-
nation, asbestos, and metals. 

The types of sites that are potential 
sources of hazardous waste problems that 
were mentioned in the case studies and 
surveys include gasofine stations, indus- 

trial landfills, manufacturing plants, re-
fincries, chemical plants, coal gasification 
plants, battery recycling facilities, metal 
plating operations , mining operations, 
and wood treatment plants. All land-
fills—whether municipal, private, indus-
trial, construction waste, or hazardous 
waste—remain suspect, because any site 
that contains any buried materials may 
have some hazardous constituents. Other 
types of sites include dry cleaning firms, 
paper manufacturing, motor vehicle re-
pair and maintenance operations, solvent 
rccvclers, printing, and warehousing. 

Cost estimates for sites vary greatly de-
pending on the types and number of con-
tamination sources. No DOT had an ex-
act tally of the costs due to hazardous 
waste problems, but man),  gave estimates 
of the range of costs for petroleum con-
tarnination cleanup. Most states said that 
they either had been fortunate not to cn-
counter Superfund-type hazardous waste 
sites or had avoided them before pur-
chase, so that they have not had large 
expenditures for cleanup. Generally, if 
only pulling leaking ranks and remediat-
uig petroleum-contarninated soils is re-
quired, DOTs' estimates were in the 
$25,000 to $300,000 rarige per site, 
again depending on the number of tanks 
ai-id the severity of the contamination. If 
groundwater is involved, however, the 
costs can increase significantly arid rise 
into the millions of dollars. 

Although actual Superftind or equiva-
lent problem level sites are relatively rare, 
several states have encountered them. 
For some, they have been fortunate 
enough to discover them early in the pro-
cess before alignments are fixed or before 
right-of-way is purchased. Others have 
not been so fortunate and have experi-
enced long delays for the remediation 
process to occur arid have endured signif-
icant expenditures to conduct the 
cleanup. Some examples from the case 
studies and telephone survey are $20 mil-
lion for a landfill, $2 to S2.5 million to 
remediate a pesticide plant, $2 to $4 mil-
lion for petroleum-contan-unated 
groundwater, S6 million for an old paper 
mill site, S 10 million for a creosote plant, 
and S6 million for coal tar contarnination 
of soil at an old coal gasification plant. 
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STUDY FINDINGS 

Tile study has amply confirmed that state 

departments of transportation must be 

aware and remain cogrl~izant of the fact 

that strong and effective measures must 

be established in their departments for 

dealing with hazardous waste. There is 

no alternative. The environmental laws 

of the last decade mqke clear that liabilit-y 

for hazardous waste cleanup will accrue 

to DOTs when they acquire contami-

nated properties. Ignorance of the prob-

lem is no defense and may even turn a 

civil liability of the department into a 

criminal liability of departmental rnan-

agement. 

Throughout the course of this study, it 

became apparent that model procedures 

and approaches to avoiding and resolving 

hazardous waste problems are available. 

The key is for DOTs to use these re-

sources to initiate ail effective program. 

State and federal requirements in the Su-

perftind and RCB_A programs have led to 

tile development of extensive procedures 

and approaches for dealing Nvith hazard-

ous waste. They have also led to the cre-
ation of a large cadre of technical experts 

in hazardous waste consulting and reme-

diation firms. Althouolh DOTs have gen-

crally availed thernsel ves of outside tech-

nical assistance as needed, theNr have been 

slower to develop expertise i n-house or 

to create comprehensive approaches to 

detecting and resolving hazardous waste 

problems. 

There are several areas that appear to 

be especially important in tile develop-
ment of a successfill hazardous waste pro-

gram. Perhaps the most important of 

these is to develop a good working rela-

rionship with tile environmenral regulq-

tory agency in the state. Both agencies 

(tile state DOT and its state crivironmen-

tal regulatory agency or SRA) are 

charged with protecting the public inter-

cst and must work together to assure the 

health and safety of state citizens while 

supplying them, at the same time, with 

the transportation facilities thev require. 

This cooperative relationship can be pro-

moted by memorandums of widerstand-

ing in(] stindird operiting procedure 

agreements with the M(A, liaisons be  

tween tile agencies, and open and clear 

lines of communication betwecri them. 

Other elements of successfill programs 

are the recognition of the evolutionar.% 

nature of hazardous waste programs, the 

value of staff training, the need for good 

legal assistance in all phases of transporta-

tion projects involving hazardous waste, 

and the rccoanition that, for some areas, 

answers are still evolving and each state 

must continue to try various approaches. 

Each of these areas is reviewed in more 

detail below. 

Hazardous Waste Procedures 

Are Available 

There are ample sources of information 

available for DOTs in constructing an 

initial hazardous waste program. The 

principal difficulties tic with spreading an 

awareness of tile problern throughout the 

DOT organization and getting emploN - 

ees to recognize that each one has a role 

to play in avoiding hazardous waste 

problems. 'Alifle the DOT organiza-

tional structure may be an impediment 

to an effective hazardous waste program, 

thorough staff training and strong leader-

ship from top management can sur-

mount these obstacles. 
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Awareness of the Problem 

Many DOTs may not have a ftiU appreci-
ation for the seriousness of the hazardous 
waste problem and the pervasiveness of 
it. The level of awareness from top DOT 
officials down to the district levels is often 
less than what is prudent, given the po-
tential liability and cost involved. On the 
latter point, few states, if any, track costs 
in sufficient detail to identify this particu-
lar eavironmental cost. Drawing from 
the study committee's experience, direct 
cleanup construction costs can exceed 5 
percent of the construction program for 
urbanized states. Costs associated with 
uncertainty, construction delays, and de-
lay costs to the traveling public add sig-
nificantly to this figure. In some measure, 
awareness is half the battle in the hazard-
ous waste arena. 

By their nature, DOT hazardous waste 
programs are different from other DOT 
processes for dealing with environmental 
issues. Furthermore, the approach for 
dealing with hazardous waste will vary 
somewhat from state to state depending 
on specific SRA requirements. The exact 
process for dealing with hazardous waste 
problems must be flexible and adaptable 
to changing circumstances and the level 
of experience in the agencies involved. 
Therefore, hazardous waste programs 
may need continuing attention and sup-
port from all DOT personnel involved 
in hazardous waste management, and be-
cause of the liability and health and safety 
effects on employees and contractors, this 
will always include top management. 

Establisbment and Evolution of a 
Hazardous Waste Program 

While many sources of information are 
available to DOTs for establishing poli-
cies and procedures for dealing with haz-
ardous waste, unfortunately some states 
are lagging in the establishment of proce-
dures; fuller use should be made of the 
resources available. Examples and de-
scriptions of the types of operational pro-
cedures that DOTs will need to adopt 
for dealing with hazardous waste may be 

found in the predecessor study to this 
report [Friend and Connery 1988], a 
hazardous waste manual from the Na-
tional Highway Institute course [Den-
bow and Rothman 1990], and the proce-
dures adopted in other states, some of 
which are in Appendix B. (Note: cited 
references appear at the end of the report 
following Appendix B.) These sources 
provide abundant examples that DOTs 
may emulate in designing their initial ap-
proach to hazardous waste problems. 

Although there are many resources to 
assist states in developing procedures for 
dealing with hazardous waste, no fixed 
set of policies or procedures exists that 
will be appropriate for every state, nor 
will the same set of policies and proce-
dures be appropriate for a state over time. 
Each state has had to face the growing 
number and variety of environmental is-
sues over -the last two decades in its own 
way and in response to its own circum-
stances. What is essential is to begin with 
a framework and then add to, subtract 
from, and modify the procedures over 
time to meet the state's needs. 

Organizational Effects on Procedure 

The organization of both state DOTs and 
their environmental regulatory agency 
affects the process for dealing with haz-
ardous waste. Generally, those states 
whose agencies tend to be centralized 
have somewhat of an advantage in deal-
ing with hazardous waste. Because there 
are no hard and fast rules for dealing with 
any or all hazardous waste problems, the 
ease of communication and decision-
making are important factors in speeding 
the resolution of problems. Centraliza-
tion of responsibility in both DOTs and 
their state environmental regulatory 
agencies tends to benefit these exchanges. 

DOTs that are decentralized and 
whose environmental regulatory agency 
is similarly organized report the most se-
rious delay problems. Problems of a lack 
of specialization, varying standards, and 
diffused responsibility are often cited. 

Nevertheless, for most states, the orga-
nizational structure of state agencies is a 
matter beyond their control; it is a fact  

of life. Yet, it need not be an insurmount-
able barrier to an effective hazardous 
waste program. Several decentralized 
states report that good communication, 
training, weti-developed programs, and 
strong management oversight can over-
come the problems arising from decen-
tralization. 

A DOT's internal expertise in the fiiU 
breadth of environmental engineering 
may have a direct correlation with its suc-
cesses in cleanup negotiations, public 
credibility, and cost and schedule control. 
Knowledgeable personnel inside the or-
ganization can solidify the functional re-
lationship between project engineering 
and hazardous waste avoidance, or 
cleanup design and execution. Hazard-
ous waste expertise within the DOT gives 
the organization the ability to evaluate 
what it is being asked to do by its SRA. 
While use of consultants and contractors 
to handle hazardous waste investigations 
as well as cleanups may be necessary, 
cost-effective decisions depend on the 
DOT's astute use of its own multidisci-
plinary team providing support from le-
gal, design, right-of-way, construction, 
operational, and environmental engi-
neering perspectives. 

Training 

Training is an essential element in a suc-
cessful hazardous waste program. And 
while it is recognized as important, most 
DOTs characterize their current training 
as insufficient. Many DOT environmen-
tal offices, cognizant of the liability and 
potential cost involved, are concerned 
that the top management of their organi-
zations, although aware of the hazardous 
waste problem, have not made the ur-
gency and importance of the issue felt 
throughout their DOTs. Both initial 
awareness training that informs agency 
staff of their personal responsibilities for 
hazardous waste and recurrent training 
to maintain that awareness are lacking. 
Health and safety training for staff that 
regularly visit sites that may be contami-
nated, for example survey crews and ar-
chaeological st4 is largely absent as 
well. 
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A need exists to improve, or establish, 
awareness training among all employees 

Lolit-C11111111 dic porenrial problems with 

hi7irdous waste. Training for top mari-

agemcnr is essential for creating the corn-

mitment to and support for effective haz 

nrdnw~ waste programs. Because of their 

time constraints, howcvcr, training I'M 
top management may need to be con-

densed into an abbreviated course. Nev-

ertheless, the essential elements of the 

hazardous waste problem and manage-

ment's responsibilitv for it can be covered 
in a short course of perhaps 2 to 4 hours. 

Furthermore, top management needs to 

know how and by what critcria subotdi-

nate managers reach hazardous waste dc-

cisions. Hazardous waste problems are 

so new for DOT.- that there is little of 

the shared experience that would nor-

mally help define cost and project design 

decision maldng. A targeted training 

program is essential to resolve this 

problem. 

Legal A5sistance 

Many of the states contacted over the 

course of the stud), emphasized the im-

portance of sound legal advice for all 

areas of the hazardous waste process. Es-

pecially when confronting issues of law, 

regulation, liability, health, and safetv, 

experienced and dedicated legal staff can 

make significant contributions to both 

the outcome of the process and the speed 

with which it performs. 

Legal involvement must begin early in 

the process because early involvement of 

legal counsel can avoid activities that cre-

ate liability. Iritroducing agency lawyers 

after the fact often precludes options for 

minimizing liability and cost to the de-

partment. Such early involvement is 

more feasible if attorneys devoted to haz-

ardous waste issues are available in-

house, whether as dedicated staff from 

the Attornev General or as DOT em-

ployees. 

Detection 

Many states reported in the survey that 

thev were not encountering hazardous 

waste frequently or that the oiilv~ prob-

lems thev had were with petroleum-con-

taminated soils. Though some states are 

not finding hazardous waste, the studN 

committee is concerned that these states 

may not be detecting hazardous waste 
rather than being free of the problem. 

In New Jersey, for example, state law 

requires that for land with certain prior 

industrial uses, the seller of the property 

must certif~, that it is free of hazardous 

waste contamination. Besides the State's 

industrial heritage, this law may be re-

sponsible, in part, for the larger number 

of "discovered" hazardous waste prob-

lems in that State. 

Because the majority of sites that the 

states will encounter have far less serious 

contamination problems than Su-

perfund-level sites, to apply the same in-

vestigative criteria appropriate for such 

sites to these sites with less extensive 

problems is obviously inappropriate. The 

key, however, is havixig the expertise, in-

formation, and experience to know at 

what point testing and information gath-

ering may stop. Nevertheless, DOTs  

must remain aware ofthe ultimate pur-

pose of these investigations. Serious haz-

ardous waste problems that go undiscov-

ered until acquired can be very costly, 

running into the tens of millions of dol-

lars. While hundreds of thousands or 

even millions of dollars may indeed be 

wasted on less serious sites, avoiding just 

one major site because of such careful 

investigation may, in fact, be the right, 

least-cost solution. 

Cooperation with the State 

Enviromiiental Regulatory Agency Is 

Very Important 

Relationship ivith the S1?,4 

A DOT's relationship with its state envi-
ronmental regulaton, agency can be a kev 

to developing an effective hazardous 

waste program. This became apparent in 

discussions with DOTs in the course of 

the studv. In some cases, the importance 

of this cooperation is made more appar-

ent by its absence than its presence. 

Where cooperation exists, decisions on 

highway projects are more rapidly pro- 
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duced and uncertainty connected with 

action levels and remediation goals is re-

duced. 

From a DOT's standpoint, coopera-

tion is needed and desirable because it 

generally lacks the environmental exper-

tise present in the regulatory agency. In 

order to minimize potential ffirure liabil-

ity, DOTs look to their environmental 

agency for advice on action levels, reme-

diation plans, and rernediation levels. At 

the same time, SRAs are reluctant to cer-

tlf~, actions of the DOT for fear of future 

responsibility themselves if remediation 

actions prove insufficient. The result call 

be, in some cases, excessive delays in pro-

ceeding with the evaluation and remedia-

tion of contamination problems. 

The view that well-developed regula-

tions and strong state environniental en-

forcement mechanisms are advantages to 

a DOT may seem at first sight to be 

incongruous. It is not. DOTs must ac-

cept the fundamental reality that hazard-

ous waste problems never disappear. As 

public agencies and public servants, they 

are expected especially to abide bv not 

oilly the letter but the spirit of environ-

mental regulations in their state. Con-

tending against such a position is bad 

policy and counterproductive to the 

agency's mission to build transporta6on 

facilities. Therefore, having a strong envi-

ronmental agency, with well-developed 

reg­ulations and cleanup criteria, removes 

much of the uncertainty surrounding the 

process and improves the chances that 

effective cooperative arrangements can 

be secured. 

Memorandums Of Understanding, 
Standard Operatii& Procedures, 

and Liaisans 

The most explicit form of cooperation 

DOTs and SRAs can adopt is a formal 

memorandum of understanding (MOU) 
delineating responsibilities between the 

agencies; together with a standard op-

crating procedure that lays out the divi-

sion of functions between the two orga-

nizations and effectively short-circuits 

many of the ambiguities over responsibil-

ities at different stages of the process. 

Without an MOU, there is still a con-
tinuing need to clariA, points of contact, 

working understandings, or informal, re-

peatable, and predictable procedures be-
tween the agencies. For those states 

where a poor working relationship has 

developed and persists between the DOT 

and SRA, the establishment of an MOU 
and SOP will aflow each agency to use 
the agreed upon rights and obligations 

as levers in negotiating or demanding co-

operation and response to problems. 

For those states where there has been 

good cooperation, there has gencriEv 

been little urgency felt to develop all 

MOU. Quite often, however, the level 
of the cooperation is dependent oil the 

personalities involved. If the people in-
volved move oil, the good working rcla-

tionship between the agencies may evap-

orate. Ali MOU will help to avoid this 
problem. 

Petroleum Contamination 

Petroleum contamination and related 

problems are by far the most common 
problems encountered by DOTs. Petro-
leum-contaminated soils, nevertheless, 

generally present less of a problem from 

a DOT's perspective because the con-

tamina,nt levels that are of concern are 

generally agreed upon, relatively well-

developed procedures arc available to re-

mediate the problem, and there is more 

flexibilitV in selecting options because pe-

trolcum-contaminatcd soils arc not cur-

rently regulated as hazardous waste. 

This does not mean that petroleum 

contamination presents a low hazard to 

humans and the environment; it is a seri-

ous problem with potential for serious 

health and environmental risks. The op-

tions available to DOTs for dealing with 

petroleum contarnination are greater and 

the potential is greater for efficient prac-

tices that will permit standard, rapid, and 

less costly methods of controlling the 

problem of petroleum contamination 

than it is for other diverse sources of coil-

taminatioll. 

The procedures for dealing with (leak-

ing) underground storage tailks are well 

developed and wide1v available from 

both DOTs and from many state envi-

ronmental regulatory agencies. There-

fore, a DOT should ~ave little difficulty 

in finding ail appropriate starting point 

for developing its own procedure, and in 

conjunction with its SRA, could develop 

a best management practice (BMP) 

.... 	. . . . . . 
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agreement for resolving petroleum con-
tamination problems. The establishment 
of a BMP clocument may reduce the time 
for subsequent approvals, the cost of in-
vestigation, the cost of developing reme-
diation plans, and the long-term liability 
of the DOT by emphasizing techniques 
that permanently reduce the hazard asso-
clated with the contamination. The 
thrust of the BMP approach should be 
that if the DOT follows the guidelines 
established in conjunction with its SRA, 
generally the SRA will accept its actions. 

Groundwater and Long- Term Liability 

Groundwater contamination issues pose 
potential long-term problems that merit 
greater attention by many DOTs. 
Groundwater problems that are inherited 
or accepted in right-of-way acquisition 
are resolved generally in compliance with 
either site-specific or general policies es-
tablished by SRAs. Often this means that 
DOTs have not been required to deal 
with groundwater contamination, espe-
cially when it is associated with leaking 
underground storage tanks and petro-
leum-contaminated sods. 

SRAs may act to require the responsi-
ble party to clean up immediately the 
contamination, especially if there is an 
inuninent threat to drinking water sup-
plies. When groundwater contamination 
problems pose no immediate threat to 
individuals, SRAs often do not require 
any groundwater remediation at all if the 
DOT is not the one responsible for the 
contamination. This does not absolve 
DOTs from their liability for ground-
water cleanup, but only their need to ad-
dress the continuing problem immedi-
ately. Once they own the source, they 
will own the groundwater problem. 

There is one important stipulation to 
this approach that is generally imposed 
on DOTs; the DOT project must not 
preclude any fiirure remediation options. 
If it does, SRAs generally require that 
specific provisions be made for future 
cleanup or that the groundwater cleanup 
cornmence as part of the DOT's remedia-
tion effort. 

As is the case with many environmen-
tal standards, SRAs often develop their 
own rules and regulations in this area. 
DOTs must be familiar with them. If 
they follow those requirements, their 
SRA may free them of future cleanup 
cost responsibility. This is by no means 
assured, however. Many of the current 
environmental and cleanup requirements 
are ex post facto in nature; contamination 
problems once acquired may be a DOT's 
responsibility virtually forever. 

Problem Areas Remain Where 
Solutions Are Still Evolving 

Rigbt-Of- Way Appraisal and Valuation 

While there is much interest in this area 
at both the state and federal levels, there 
are no quick and widely accepted ap-
proaches for estimating the fair market 
value of properties that are contaminated 
with hazardous waste. Estimating the 
impaired value of a parcel is uncertain at 
best. The general approach is first to 
value the property "as clean" and, then, 
to deduct from that value the cost to 
clean up the contamination. Many factors 
affect the actual final value including the 
environmental risk if the land were left 
undisturbed, the value in alternative uses, 
and the required speed of remediation. 

Further complicating the valuation 
process is the conservative or wide range 
of estimates used for the cost to remedi-
ate properties. Remediation consultants 
are reluctant to underestimate the 
cleanup cost, and DOTs are reluctant to 
accept too low an estimate, so that the 
cleanup estimates produced may appear 
to many landowners and to condenina-
tion judges or juries, as well, to be out 
of line with the actual cost. Finally, where 
the cleanup cost estimate exceeds the "as 
clean" value, no clear resolution of the 
problem has emerged, partly because this 
event has so far been fairly rare. 

For this area as for cost recovery, states 
will have to continue to refine their 
approaches and adopt procedures that 
minimize the cost to the state, where  

possible, for unreimbursed cleanup. Fur-
thermore, the likelihood of being com-
pensated for the impaired value of the 
land must be brought forward into the 
decision about whether to proceed with 
the project. 

Cost Recovery 

DOTs have been successful in getting 
sites cleaned up prior to starting work in 
some cases, but for the most part they 
have had to do much of the unavoidable 
site work themselves. Generally, this is 
the result ' of schedule and time pressures 
and the always concomitant problem of 
cost. 

Cost recovery in many cases will not 
be very likely because of the large dispar-
ity in financial strength between the 
DOT and the property owner. For land-
owners of modest means, eminent do-
main juries have not been very sympa-
thetic to DOT claims for large reductions 
in land values. This is likely to be the 
situation, as well, in cost recovery cases, 
though there is no case law developed in 
this area as yet. As in ROW appraisal 
and valuation, there is no quick or fixed 
scheme that will assure cost recovery, but 
accurate accounting procedures are obvi-
ously essential. DOTs must also be care-
ful to follow applicable state or federal 
procedures such as those for UST 
cleanup and state or National Contin-
gency Plan procedures. Generally there is 
a greater likelihood of cooperation before 
property acquisition or for cost recovery 
when the responsible party is a large com-
pany rather than a small "mom and pop" 
operation. 
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Overview 

STATE TRANSPORTAMN departments, particularly their highway agencies, are increas-

ingly being confronted with the potential for acquiirmig properties contaminated with 

hazardous waste and with discovering hazardous waste on property they own. Whether the 

original source of the waste is from an agency activity, is from an agency tenant, or is 

inherited when the property is acquired, the stringent environmental laws and regulations 

adopted in the 1980s may expose these departments to fiiU responsibility for cleanup and 

to potentially project-stopping costs. All of the states, to varying degrees~ are now- struggling 

with, and most certainly will continue to confront, the problems posed when hazardous 

wastes are discovered in the course of a highway project. When wastes are encountered, 

the potential financial, regulatory, and policy conflicts that may arise make it imperative 

that agencies develop and have in place policies and procedures that can resolve hazardous 

waste problems in an efficient and environmentally sound manner. The goal of this study 

is to aid transportation departments in the development, adoption, and use of such policies 

and procedures. 

Concern over the problems of hazardous waste goes well beyond the domain of transporta-

tion agencies and extends to all sectors of the economy. A41y land transaction today is 

potentially affected by the presence of hazardous waste and the liabilities and costs that are 

associated with it. Banking, 'insurance, and real estate and appraisal markets are particularly 

concerned with hazardous waste problems. In fact, any developer of property must be 

cognizant of the prior uses of the land and its potential for hazardous waste problems. 

Because the cost of cleanup can be high and any owner of the site may be liable, whether 

directly responsible for the waste or not, taking possession of contaminated property may 

result in an actual value of the land to the new owner that is significantly less than the price 

paid. Furthermore, the new owner may be forced to bear the full cost of cleanup. For state 

agencies, this is a particular concern, because they may be seen as the "deepest pockets" 

available for resolving some of the problems they may unwittingly acquire. If state depart-

ments of transportation (DOTs) are not to see themselves and their budgets become 

environmental reclamation programs, with responsibility for cleaning up vast problems 

which they did not create, they must confront squarely the hazardous waste problem and 

11 
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develop means to avoid or mitigate the 

problems they encounter. 

While the procedures discussed and 

the project development processes exam-

ined in this study arc generally confined 

to highway project development, many 

of the same or similar policies and proce-

dures need to be adopted throughout 
state DOTs. Tile reference to state DOTs 

instead of state highway agencies is used 

explicitly to reinforce this point through-

out the study. In fact, most of the ap-

proaches examined in this study will be 
applicable to various other public agen-

cies engaged in land acquisition and man-

agement. 

PURPOSE OF STUDY 

In recognition of the gro,,ving impor-

twice and potential cost of hazardous 

waste problems, the states—acting 

through the American Association of 
State Highway and Transportation Offi-
cials (AASHTO) and the National Coop-
erative Highway Research Program 

(NCHR-P)—tindertook a sruciv of the 

problem in 1987 (NCHR.P Project 20-
22). The result was NCHRP Repwr 310, 
"Dealing With Hazardous Waste Sites, A 
Compendium For Highway Agencies," 

published in September 1988 [Friend 
and Cotincry 1988]. That study included 
a survey of state highway agencies'prob-

lems with hazardous waste and their 

needs for dealing with them. The result 

was a brief research report and a com-

pendium of information concerning the 

legal, regulatory, and financial risks 

confronting agencies and technical infor-

mation on remediation techniques. 

TheATCHRPRepm-t310 study (lience-
forth referred to simply as the 3 10 Study) 
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emphasized the potential liability of 

highway agencies when hazardous 

wastes are discovered and provided infor-

mation on what steps agencies can take to 

minimize that liability. The compendium 

of information produced was intended 

to be used by highway officials in devel-
oping their own organizational plans and 

management policies and procedures. 

This study (NCHRP Project 20-28) 
was conceived as a follow-up to the 

NCIIRP Re-port 310 effort. The objective 
of the study is to pick up where the last 

left off by examining what policies and 
procedures states have adopted in ad-

dressing the problems posed by the exis-
tence of hazardous wastes in highway 

rights-of-way. It reviews the range of 

problems confronting agencies, and fo-

cuses on the policies that some of the 

states have adopted to deal with them 

and the procedures they have established 

to put those policies into effect. The goal 

is to explore what elements are important 

in successfiffly dealing with the many 

conflicting goals in these cases, and 

which ones work to expedite transporta-

tion projects, minimize nonhighway 

costs, and ensure ftill compliance with 

the DOTs' environmental responsibil-

ities. 

The purpose of this study is not to 

duplicate the information already avail-

able to DOTs. What became apparent in 

the course of this work is that there is a 

large body of information available to 

DOTs for dealing with hazardous waste. 

The 310 Study itself provides a solid 
framework on which a hazardous waste 

program can be constructed. Guidance 

from the Federal Highway Administra-

tion [FHWA 1988] and the American 
Association of State Highway and Trans-

portation Officials [AASHT0 1990] 
provides firtlier information on the types 

of procedures that must be developed.' 

The most comprehensive prior work 

available is the National Highway Insti-

tute's manual entitled Hazardous Waste: 

Impacts on H~ybway Pk~ect Development 

[Denbow and Rothman 1990]. Taken 
together, these sources provide a solid 

range of information, options, and exam-

ples of the types of procedures axid pro-

grams that need to be established. Fi- 

nally, many states have been dealing with 

the hazardous waste problem for a long 

period and, as a result, have extensive 

written and unwritten policies and proce-

dures that they are willing to share with 

other DOTs. It is this last group of re-

sources on which this study focuses. 

Where appropriate, the other re-

sources have been tapped and their infor-

mation incorporated. In effect, this study 

may be characterized more accurately as 

an atlas than as an encyclopedia. The in-

tention is to point the direction to where 

other information is available and to the 

policies and procedures that some states 

have adopted. As importantly, it has un-

covered many key areas that states and 

the study committee believe are impor-

tant factors in successful hazardous waste 

programs.  

regardless of legislative or regulatory def-

initions and distinctions. In this study, 

hazardous waste will be used in this gen-

eral way as a term to encompass the over-

all problem for which DOTs must de-

velop their bazardous wasteprogram. This 

usage is loose, however, because the 

wastes, pollutants, and contaminants that 

DOTs are likely to encounter include 

many that are not defined as "hazardous 

wastes" from a legal or regulatory stand-

point. Furthermore, contaminants not 

classified as hazardous waste but classi-

fied as hazardous substances under the 

Comprehensive Environmental Re-

sponse, Compensation, and Liability Act 

of 1980 (CERCLA) are just as serious 
hazards as those defined as hazardous 

waste. The committee was mindful of 

these legal and regulatory definitions and 

.LLIIIIJIL~U LU 1111U1,%_ 1_1V_dL U1%, U.IbULILUULI 

in usage between the general and legal 

SCOPE OF THE PROBLEM definitions where it is important to the 

meaning of the discussion.' 

Types of Problem Wastes Because the liability, cost, and health 

and safety consequences of encountering 
The most common problems encoun- the most toxic, legally hazardous, sub- 
tered by DOTs are asbestos, under- stances and contaminants can be severe, 

ground storage tanks (usually having the approach adopted by DOTs must be 
stored gasoline, diesel, or other petro- designed with detecting and resolving 

leum products), and petroleum wastes at them in mind. It is not entirely inappro- 
other sites [Frederick and Wright 1990; priate, therefore, to consider all problem 

F14WA 1991]. The range of potential wastes as potentially hazardous. In many 

problem wastes, however, is large, in- instances, however, this approach could 
cluding volatile and nonvolatile, haloge- lead to excessive cost and time delays in 

nated and nonhalogenated organic com- DOTs'programs when reasonable reduc- 
pounds; 	metals 	and 	organometallic tions in the level of scrutiny or analysis 
substances; inorganic compounds, pesti- are quite appropriate. The exact categori- 
cides, cyanides, corrosives, reducers, oxi- zation of the hazardous substance at is- 
dizers, and biological and radioactive sue, whether it is defined as "hazardous 

wastes in addition to asbestos and petro- waste," is important, therefore, for both 

leum products. There are many ways of the decision about what action is neces- 

categorizing the hazardous wastes that sary (after discovery) and the level of 

states may encounter based on their prior cleanup or control required.' 

uses, the characteristics of their constit- 

uent chemicals, or the type of operation 

that used the hazardous substance. Fur- 

tiierinore, there are exact legal and regu- 

latory definitions for most of the problem 

wastes that DOTs are likely to encounter. 

These definitions are more ftilly pre- 

sented in Chapter 3. 
Unfortunately, the term bazardous 

waste has become widely used as a generic 

description of problem wastes of all types 
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Types of Sites 

The types of sites can be wide ranging, 
as well, from industrial and commercial 
sites to agricultural and residential areas. 
Prior uses of sites that have a strong po-
tential for hazardous waste contamina-
tion include gasofirie stations, metal plat-
ing operations, paint shops, battery, 
chemical and solvent recvclers, dry clean-
ers, agricultural suppliers and green-
houses, urban fill areas, transportation 
and ftiel terminals, hospitals, landfiUs, 
mining operations, and industrial manu-
facturing, among others [Friend and 
Connery 1988; Denbow and Rothman 
1990]. Some of these locations are 
readily suspect, while others may contain 
hidden or unexpected wastes. The 
cleanup activities at these sites can range 
from simple excavation and treatment of 
soil from limited leakage at an under-
ground ftiel tank to complex Superfund 
sites (or near equivalents) that involve 
multiple contaminants and wastes, and 
perhaps multiple remediation processes 
and monitoring strategies. 

Although exact numbers for all proj-
ects and waste sites affecting highway 
construction are not available, a survey 
by the New York DOT and ongoing sur-
veys by the Federal Highway Adminis- 

tration (FHWA) provide some perspec-
tive. The New York DOT poH showed 
that, for the 31 states that responded, 
about 20 percent of right-of-way acquisi-
tion properties had a significant potential 
for lin7irdons, waste contamination 
(commercial, industrial, gasoline station, 
or landfill sites). Furthermore, asbestos 
removal from structures and abandoned 
underground storage tanks (for both pe-
troleurri products and other chemicals) 
represent the most frequently encoun-
Leted problcms. The survcy sh owed that 
asbestos, underground storage tanks, and 
petroleum wastes accounted for 90 per-
cent of projects with waste problems cn-
countered by DOTs [Frederick and 
Wright 1989]. 

The 1991 matrix of results for the an-
nual FMVA survey of state problems 
with hanrdous waste is discussed more 
full),  in Chapter 3. The summary of the 
results of the first survey in 1987 from 
the 310 Study analysis, however, still 
rings true today. That study [Friend and 
Connery 1988, pp. 11, 201 found that: 

No geographic area of die United States 
is insulated from the problems presented 
by the unexpected discovery of hazard-
ous waste sites. 
Highway projects most coninionly af-
fected by the discovery of hazardous 
wastes can be found in urban areas. 
It is riot uncommon to find hazardous 
wastes on highway rights-of-way put-
chased ycars ago in anticipation of proj-
ect construction, and before hazardous 
wastes becarne a major public health 
concern. 
Hi hway agencies have encountered a 9 ' p 
wide variety of hazardous waste sites, 
types of hazardous substances, and rypes 
of contamination. 
The costs of site investigations and 
cleanup have had a significant effect on 
the budgets and schedules of numerous 
highway proj . ects. 
Hazardous waste sites can be disco),,crcd 
at virniativ every stage of the highway 
development process. 

Furthermore, the general conclusions 
of the survey and findings note that while 
highway agencies' discoveries are apt to 
be typical of other real estate purchasers, 
two differences are important: the mag-
nitude of land acquisition increases the 
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likelihood that hazardous waste will be 
found on any particular project, and, as 
public agencies, DOTs are likely to be 
required to perform hazardous waste 
cleanup to a more exacting standard than 
are other owners because of the public 
perception of risk or the financial expec-
tation that DOTs have deep pockets. 

DESIGN OF THE STUDY 

The study consisted of two basic parts. 
The first was a series of intensive on-site 
case studies of six state DOTs' ap-
proaches to dealing with hazardous 
waste. The case-study results were used 
to develop the second part of the effort 
which consisted of a telephone survey 
of 16 additional states. The telephone 
survey was used to confirm the initial 
results of the case studies and to broaden 
the details and examples of the various 
elements of hazardous waste programs. 
The case studies and surveys are more 
fiffly described in the following pages, 
and the chapter concludes with a brief 
description of the organization of the re-
mainder of the report. 

Case Studies 

The case studies were conducted as the 
first step in the research process in order 
to develop the hypotheses about what is 
working and what seems to be important 
to making things work. The case-study 
states were drawn from all regions of the 
country: Massachusetts, New Jersey, 
North Carolina, Ohio, Colorado, and 
California. The states were not chosen 
randomly, but rather on prior knowledge 
of those with relatively well-developed 
procedures (e.g., New Jersey and Califor-
nia) and those whose approaches are still 
evolving. 

To conduct the case studies, site visits 
were made to the state DOTs. Interviews 
were generally coordinated by the envi-
ronmental office within the highway di-
vision. These sessions were not con-
ducted on a strict question and answer  

basis according to an extensively scripted 
survey. Rather, the sessions were in-
tended to explore more freely the ap-
proach adopted by each agency in dealing 
with hazardous waste. All areas of con-
cern were covered nevertheless, either in 
the discussion by state officials or by fol-
low-up questions targeted on areas that 
had not been covered. 

The interviews were with employees 
of, generally, the following offices in the 
highway department: environmental 
analysis, project planning and develop-
ment, right-of-way and design, construc-
tion, and maintenance. Interviews were 
also conducted with state environmental 
agency officials and the state attorneys 
assigned to highway issues. 

A major thrust of the interviews was 
to determine the extent to which formal 
written policies and procedures have 
been adopted and the extent to which 
they are working to deal with the prob-
lems of hazardous waste on department-
owned property or potential rights-of-
way. The major goal of these cases studies 
was to identify the key areas for ftu-ther 
follow-up in telephone interviews with 
the 16 additional states. 

Except for New Jersey and California, 
the case-study states had not adopted ex-
tensive written policies and procedures 
within the highway departments. In part, 
this is an expected result because these 
states were chosen both for their geo-
graphical coverage and the degree to 
which they have confronted the hazard-
ous waste problem. In some cases, the 
policies of the state environmental 
agency have formed the basis for most of 
the written policies or have been adopted 
outright to provide guidance in the as-
sessment and remediation of actual and 
potential hazardous waste sites. 

Nevertheless, all of the states visited 
were aware of the problems and potential 
liabilities associated with hazardous 
waste and have some procedures in place 
for addressing them. While their written 
guidelines may not be as extensive as 
New Jersey or California, they generally 
cover, in at least a summary fashion, the 
statement of the problem and the re-
quirement to assess property before ac-
quisition and minimize the potential  

problems from hazardous waste. 
The collection and dissemination of 

the current written policies and proce-
dures from the states (both in these case 
studies and from the telephone survey) 
are important and should be extremely 
useful to states in the development and 
revision of their approaches. Perhaps, 
even more importantly, what evolved 
from the case studies was a surprisingly 
clear delineation of key elements of haz-
ardous waste programs that, when in 
place, appear to be advantageous in suc-
cessfiffly coping with hazardous waste 
problems. These elements are discussed 
in the following chapters, particularly 
Chapters 4 and 5, and include the level 
of organizational awareness to the haz-
ardous waste problem, the evolutionary 
nature of policies and procedures, the ef-
fects of state organizational structure on 
hazardous waste programs, the need for 
effective and ongoing training, and the 
importance of cooperation and commu-
nication with the state environmental 
regulatory agency (SRA). 

Telephone Survey 

The telephone survey consisted of a dis-
cussion of each of the relevant issues iden-
tified in the case studies. Geographical 
balance was sought in the states selected 
as well as balance in the experience of the 
states with hazardous wastes. States were 
selected from all Federal Highway Ad-
ministration regions and according to the 
level of the problem and the degree of 
the development of each state's environ-
mental program [EPA 1990]. The states 
that were contacted in the case studies 
and survey are given in Table 1-1.1 



TABLEI-1 STATES IN CASE STuDms AND T)BLEPHONE SURVEY 

AASHTO Regions 	FHWA/EPA Regions' 	States' 

Massachusetts 
New Hampshire 

Five States 
Two Case Studies 

Six States 	 IV. 
One Case Study. 

w 

Four States 
One Case Study 

VII. 

IV. 	 Vi. 
Seven States 	 VIII. 
Two Case Studies 

0 

The FHWA combines region H into region I. 
States marked with an asterisk are the case-study states. 

New Jersey 
New York 
Pennsylvania 

Virginia 
Florida 
North Carolina 
Tennessee 
Arkansas 
Louisiana 

Illinois 
Minnesota 
Ohio * 

Missouri 

Texas 
Colorado 
Montana 
Arizona 
California 
Oregon 
Washington 
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The telephone survey generally re-
quired several hours per state and was 
conducted for the most part with the staff 
of the environmental section of the high-
way division. The topics were far-reach-
ing and as comprehensive as possible. 
The general categories and topics for the 
survey were (1) the general nature of the 
problem including (a) the level of the 
problem (wastes, sites, cost), (b) aware-
ness of hazardous waste within the orga-
nization, and (c) general policy and pro-
cedures and basic hazardous waste 
approach; (2) topics specific to the 
DOTS including (a) organizational struc-
ture, '(b) training, (c) site investigations 
(initial, preliminary, remedial), (d) con-
sultants, (e) asbestos procedures, (f) UST 
procedures, (g) construction procedures, 
and (h) maintenance procedures; and (3) 

state environmental regulatory agency 
related topics including (a) DOT-SRA 
relationships, (b) action levels and 
cleanup levels, (c) partial takings and par-
tial cleanups, (d) groundwater policy, (e) 
remediation options, and (f) legal and 
cost recovery issues. 

The purpose of the telephone survey 
was to confirm the hypothesis developed 
in the case studies and to assess whether 
other important areas had been missed. 
The telephone survey was very successful 
in this respect and more fully developed 
the level of the problem as perceived by 
the states. While there were no startling 
revelations or corrections of mispercep-
tions from the case studies, the telephone 
survey was extremely important in clari-
fying the distribution of issues and their 
emphasis among all of the study states. 
For example, alternative reuse options 
for petroleum-contaminated soils were 
commonly cited among the case-study 
states and it appeared to indicate that 
many states would be using them. This 
turned out not to be the case. At least 
some written policies or procedures were 
received from ten of the states. Many 
indicated that their policies were being 
revised, drafted, or were evolving from 
their developing procedures. 

ORGANIZATION OF THE REPORT 

The results of the case studies and tele-
phone survey form the greater part of 
the findings reported in the study. Such 
surveys, by their nature, tend to elicit a 
mixture of objective and subjective infor-
mation. The cominittee was less inter-
ested in a statistical sample that describes 
in detail each program than it was in 
deriving the views of the DOTS' staff on 
where the strengths and weaknesses of 
their programs are, and what tends to 
make them work or causes them to fail. 
The nature of the approach and the objec-
tive of the committee, therefore, pre-
scribe to a large extent the organization 
and presentation of the material in the 
study. 
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The report, as a result, is organized 
along subject or thematic lines that exam-
ine the hazardous waste process and ex-
plore the benefits of various elements in 
it. The responses to the survey are spread 
throughout the report, therefore, and 
form the basis for nearly all of the discus-
sion in Chapters 3 through 6. To the 
extent that the surveys produced numeri-
cal, objective data, they are reported in 
boxes in the text. The text that accompa-
nies the boxes provides additional details 
that flesh out the picture provided by the 
numerical responses. 

Where written policy and procedure 
documents were available and were pro-
vided by the states, they are used to show 
what some of the approaches to the prob-
lem have been. Many of these documents 
are used in the discussion of state prac-
tices throughout this report and some are 
cited specifically in the text. Further-
more, nearly all of the documents are 
assembled in Appendix B.1  The excep-
tions are those that are closely duplicative 
of other documents used. 

The study report, therefore, has been 
divided into eight chapters and two ap-
pendixes. Following the Overview, 
Chapter 2 provides background informa-
tion on environmental laws and sources 
of information for developing proce-
dures. The basic characteristics of the 
problem determined in the case studies 
and telephone survey are reported in 
Chapter 3. Chapter 4 places the problem 
of hazardous wastes in the context of the 
highway project development process. In 
this chapter the key elements of organiza-
tional awareness, training, early detec-
tion, the right-of-way process, construc-
tion, and cost recovery procedures are 
addressed. The role of the state environ-
mental regulatory agencies and their rela-
tionships to DOTs is explored in Chapter 
5. Because petroleum-related contamina-
tion problems are generally not regulated 
as hazardous waste and lend themselves 
to the development of rapid, repeatable 
cleanup procedures, they are farther ex-
plored in Chapter 6. Chapter 7 discusses 
some innovative remediatio'n techniques,  

which are being tried in some contexts 
and which states may find useful. Finally, 
Chapter 8 states the study committee's 
findings and conclusions and its resulting 
recommenclations. 

Appendix A outlines the contents of 
the National Highway Institute's train-
ing manual for hazardous -waste and its 
impact on highway project development. 
Examples of the policies and procedures 
for dealing with hazardous waste 
adopted by some of the states in the case 
studies and telephone survey are pro-
vided in Appendix B. A list of acro-
nyms and the cited references follow 
Appendix B. 

NOTES 

Acronyms have been used in cited references 
and in the text throughout this report in the 
interest of saving space. The reader is referred 
to the List of Acronyms and References fol-
lowing Appendix B. 
See Chapter 3 for a fiffler discussion of the 
legal definition of hazardous waste. 
The use of the term "hazardous material" has 
been avoided in the report. The term hazard-
ous material generally refers to a substance 
that is still "in use" and has not been discarded 
or released into the environment whether in-
tentiona.Uy or not. It is when these materials 
are released into the environment and become 
contaminants that they become concerns of 
this study. In this context, the hazardous ma-
terials then have become "hazardous waste" 
or "hazardous substances contaminating 
some media." 
Because the states were not selected ran-
domly, the results should not be regarded as 
representative in a statistical sense. 
Appendix'B is not printed with the report 
because of its length. For those interested in 
the detail it presents, it is available as a sepa-
rate volume from the Transportation Re-
scarcli Board (see page 105). 



Environmental Lawsl  Re0ations, and 
Related Materials 

T I-M VEY DRrVING motivation for DOTs to develop effective and responsible hazardous 
waste programs, besides an inherent concern for the health and safety of their employ-

ees, contractors, and the public, is the extensive environmental legislation that has been 
adopted over the past 20 years by the federal and state governments. These laws and their 
implementing regulations cover the panoply of hazardous substances and the environmental 
media. 

LEGISLATIVE REQUIREMENTS PERTAINING TO HAZARDOUS WASTES 

For DOTs, the fundamental statutes for dealing with hazardous waste are the Resource 
Conservation and Recovery Act of 1976 (RCRA) and the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA).'Both of these laws have 
been amended and extended since their adoption: RCRA by the Hazardous and Solid 
Waste Amendments of 1984 (HSWA) and CERCLA by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). Furthermore, CERCLA authorization was extended 
for 3 years, until September 30, 1994, and the Hazardous Substance Superfund was extended 
for 4 years, until December 31, 1995, in the Omnibus Budget Reconciliation Act of 1990 
(OBRA 1990).'A reauthorization and rewrite of RCRA was considered in the last Congress 
and Will likely occur in the current one. 

Generally, RCRA is "designed to regulate materials that can be defined as a hazardous 
waste . . . " and it ". . . focuses on managing current operations and activities involving 
hazardous waste in order to prevent future contamination." CERCLA is "designed to 
identify sites that are contaminated from a past uncontrolled release of a hazardous substance 
into the environment . . ." and focuses on remediating these sites [Denbow and Rothman 
1990, p. 2.3-2]. DOTs will find that either or both of these basic laws will apply either to 
their own operations or to right-of-way they own, purchase, or are in the process of cleaning 
up. While the legal requirements and impetus for site cleanup will most often derive from 
CERCLA, the act of digging up hazardous wastes may make a state a generator of hazardous 
waste under RCRA. 

19 
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Resource Conservation and 

Recovery Act 

The Resource Conservation and Recov-

cry ACL of 1976 dCf1l led solid and hazard-
ous waste, dUL110lized EPA to ser Stan-
dards for facilities that generate or man-

age waste; and estil-fli.sheda permit pro-

gram for hazardous waste treatment, 

Storage, and disposal facilities. The 

HSWA set deadlines for issuance of these 

permits, prohibited land disposal of 

many types of untreated hazardous 

waste, and established a program for un-

derground storage tanks. Of particular 
note to DOTs are the provisions of 

HSWA on underground storage tanks 

and the restrictions oil land disposal of 

wastes. The latter provision, often re-

ferrcd to as the "land ban" (42 U.S.C. 
6924(c), (d)), severely limits the RCRA 
hazardous waste that can be disposed of 

on land without treatment. It largely 

eliminates the somewhat standard previ-

ous practice for many DOTS of digging 

up discovered wastes and transporting 

them directly to a land disposal facility. 

More expensive and permanent remcclia-

tion methods requii ring greater agency 

expertise and established programs are 

necessary as a result. 

Comprehensive Environmental 

Response, Compensation, and 

Liabilitv Act I 

Tile Comprehensive Environmental Re-

sponse, Compensation, and Liability Act 

of 1980 authorized the EPA to clean Lip 

the worst hazardous waste sites and to 

respond to hazardous substance spills. 

Key provisions established by CERCLA 

include the National Contingcncy Plan, 

the Hazards Ranking System, and the 

National Priorities List. Funding for 

cleanup was established through the 

Hazardous Substance Superftind trust 

fund. SARA authorized a fivefold in-

crease in the program, to 8.5 billion. 

(OBRA reauthorized the Superfund for 

4 years and spending from it for 3 years 

at the 1991 spending levels.) SARA also 

set cleanup standards, emphasizing per-

manent solutions; established a timetable 

for EPA to clean up sites; required com-

pariles to provide information on releases 

and movements of chemicals from their 

facilities; and established a separate, S500 

million program to clean up leaking un- 

der-round storage tanks. Z:1 	 Z~ 

Liability 

The standard of liability that states face 

for hazardous substances is fourid in 

CERCLA. The standard of liability is 

strict 

' 

joint and several, and reuvimu've. 

Limits to liability, and defenses against 

liability, include a third party defense and 

all innocent landowner defense. These 

limitations require that land acquirers, 

such as DOTS, employ due diligence in 

assessing property for hazardous waste 

and make every effort to find it before-

hand. Friend mid Connery [1988, p. 22] 

note tile following: 

CERCLA section 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 in-

currencc 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 inconsistent 

with the National Contingen(.v Plan (NCP). 
Any other necessary costs of response in-

curred bv an\, other person consistent with 
the NCP. 
* Damages for injury to, destruction of, or 
loss of natural resources, including the rca-

sonable costs of assessing such injury, de-
strucfion, or loss resulting from such a re- 

lease. 
. The costs of any health assessment or 
health effects sruch, carried out under section 

104(l). 

The llabllltv to which potentially re-

sponsible parties (PKPs) mav be held is 

strict, joint and several, and retroactive. 

McGregor [1988, p. 95] dcfines these 

terms as follows: 

Liability is "strice' in the sense that it does 

not matter whether a person acted know-

ingh, or reasonablv. Liabiliry is created bv 

the requisite connection with a site as an 

owner, operator, generator, or transporter. 

Liability is "joint and several" in that cacti 

responsible party may be field liable for the 
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entire amount of response costs. Thus EPA 
[or a state regulatory agcricy or an Indian 
tribe] may seek recovery from any or all 
responsible parties. Liabilit-Y is "retroactive" 
in the sense that it attaches not onlN, to pres-
ent, but also to priorowners [if theycontrib-
utcd to the release I and operators of a site. 
This feature, coupled with strict liability, 

clian cs drasticallythe old practice ofsellin 9 
propcM, "a-, is." Although an owner or op- 
crator contractually can arrange for indcin- 

nification from another party (such as a 
seller or buver or lessee), the owner or oper- 

ator still will be primarily liable for cleanup 
costs even while being able to get reim- 

bursed. This right to seek reimbursement 

does not negate the basic liabilitv, which 

cannot bw passed off 

There are some limited, restrictive de-

fenses against liability that may be avail-
able to DOTs including a third party de-

fense and 11-Mocent landowner defense. 

The third party defense requires a DOT 

to show that the hazardous waste "release 

was caused exclusively by an act or omis-
sion of another party and that the agency 

exercised due care with respect to the  

hazardous substance concerned and took 

precautions against foreseeable acts or 

omissions of any such third party and the 

foreseeable consequences." The innocent 

landowner defense may be available if a 

DOT purchases contaminated property 

and can establish: "acquisition without 

knowledge or reason to know of the dis-

posal; acquisition by inheritance or be-

quest; or acquisition as a government en-

tity by any involuntan, transfer or 

acquisition, or bN, eminent domain au-

thority using purchase or condemnation" 

[McGregor 1988, p. 99]. In order to In-

voke this last defense, a DOT must show 

that it had ". . . taken, at the time of 

acquisition, all appropriate inquiry into 

the previous ownership and uses of the 

property consistent with good commer-

cial or customary practice in an effort 

to minimize liabifity (42 U.S.C. 

§101(35)(B))" [Friend and Connery 

1988, p. 23]. It is this due care require-

ment for both defenses from which some 

of the benefit derives of having strong 

policies and procedures in place to man-

age the right-of-way acquisition process. 

Other Enviromnental Laws 

Other major environmental laws that 

have relevance for DOTs in their hazard-

ous waste programs include the Clean Air 

Act (CAA), the Clean Water Act (CWA), 
and the Toxic Substwices Control Act 

(TSCA). Principal components of these 
Acts that are important from DOTs' 

standpoint are generally those that set 

standards for the emission of pollutants 

and cleanup reclWirements. For example, 

the CAA ~iclucles standards for volatile 
organic compounds (VOCs) and smog 

that have relevance for nonattainment 

areas considering aeration of petroleum-

contaminated soil; the CWA is con-

cerned with surface water and regulates 

the poflutants that can be discharged into 
it; and the TSCA includes regulation of 
asbestos and polychlorinated biphenyls 

(PCBs). 
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Many states have adopted their own 

environmental laws that are at least as 

stringent as the federal statutes. Because 

some of these laws go beyond the federal 

requirements in some areas, it is impor-

tant for each DOT to be farr:tiliar with 

its state's statutes. 

The environmental requirements that 

DOTs must satjsf~, are a product of both 

these federal and state laws and U.S. EPA 
and state regulations. Over the last de-

cade, the relevant environmental laws 

and regulations have become progres-

sively more stringent. At the same time, 

enforcement of those laws and reglila-

tions has intensified and been extended 

as well. Throughout the last decade, en-

forcemcnt has shifted toward the state 

level as the budgets, staff, and expertise of 

state environmeDtal regulatory agencies 

have grown and as enforcement author-

ity has been assumed by them from U.S. 
EPA. This is especially true for the types 
and the severity of contamination likely 

to be found at the majority of a DOTs 

sites. 

Impending Changes to Current 

Environmental Laws 

Many important environmental laws and 

regulations are currently in flux and are 

likely to undergo revisions in the next 

few years. Two key environmental laws 

of concern to DOTs—RCRA and the 
Clean Water Act—are due for reauthori-

zation in the current Congress. Within 

RCRA, the issues that are in flux include 

the definitions of solid and hazardous 

wastc, thc stattis Of pt:Ltulcuill L011La1111_ 
nation within those definitions, and the 

control of the interstate transportation of 

solid and hazardous waste. Several EPA 
regulations related to RCRA are tinder 

review as well, including regulations on 

recycling and recycled materials, the defi-

nitions and requirements for mixtures 

and mixed wastes, and the controlling 

regulations for the land ban. Potential 

revisions witl~tin the CWA include the 

issues of wetlands, nonpoint-sourcc pol-
lution, and :,tormwatcr controls. 

Changes in all of these areas are likely 

to directly affect the approaches that 

DOTs can, or must, take in dealing with 

h=arclous substances. DOTs need to re-

main particularly aware of any changes 

in the classification of petroleum contam-

ination. Because it is the most often en-

countered problem, by a large margin, 
reclassification of petroleum-contami-

nated soil as hazardous waste could 

markedly increase the cost of dealing 

with these problems. While the efforts 

to revise the definitions of solid and haz-

ardous waste are generafly aimed at re-

ducing their complexity and expediting 

responses to problems, changes may also 

strengthen and extend them as well. 

SOURCES OF INFORMATION FOR 
DEVELOPING PROCEDURES 

There are many sources of information 

available to state DOTs in dealing with 

hazardous waste and in defining their 

own approaches. The problems associ-

ated with hazardous waste continue to 

occupy significant resources at both the 

federal and state levels. Superfund-re-

fated work and research continue to pro-

duce, at all levels, new information on 

technologies and approaches to resolving 

hazardous waste problems. State envi-

ronmental agencies often take the lead in 

their states and develop more extensive 

regulations and programs based on fed-
eral statutes and additional state laws. 
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Therefore, DOTs must be familiar with 

any specific requirements or procedures 

unique to their state. From the specific 

perspective of transportation depart-

ments, there have been a number of key 

reports over the last several years that 

provide a solid base on which to develop 

a hazardous waste program and that have 

given some indication of the nature and 

urgency of the problem. The 310 Study 

is one; others include the National High-

way Institute's student course manual 

Hazardous Waste: Impacts on Hobway 

Pri~ect Development, the AASHTO Haz-

ardous Waste Guide for Pri~ect Develop-

ment, and the FHWA document Interim 

Guidance: Hazardous Waste Sites Affect-

ing Higbway Prt~ect Development. 
A 

The 310 Study Report 

The major thrust of the NCRRP Report 

310 study [Friend and Connery 1988] is 

that DOTs should avoid the liability and 

cost of hazardous wastes by detecting 

and, to the extent possible, not obtaining 

sites with wastes on them. Furthermore, 

procedures should be established before 

the discovery of hazardous wastes so that 

the potential pitfalls presented by them 

can be avoided if not the sites themselves. 

The principal needs of the highway 

agencies in dealing with hazardous waste 

were identified as (1) requirements for 

a synthesis of environmental laws and 

regulations applicable to highway agen-

cies; (2) guidance on how to avoid or 

minimize liability for hazardous waste; 

(3) guidance on selecting hazardous 

waste contractors; (4) guidance on devel-

oping hazardous waste procedures; (5) 

examples ofsome highway agencies'poli-

cies, procedures, and organization; and 

(6) syntheses of information on tech-

niques for site evaluation and remedi-

ation. 

The areas shown to require the devel-

opment of policies included the project 

planning, construction, and waste 

cleanup phases of highway projects. The 

general goals the policies should address 

were identified as understanding and 

identifyirig hazardous waste, minimizing 

the potential risks to agency personnel  

and the public, training of personnel, and 

compliance with federal and state laws 

and regulations. 

The study found that, in each of these 

areas, definite agency policies and proce-

dures were necessary in light of the envi-

ronmental laws and regulations facing 

highway agencies. In order to minimize 

agency liability, (1) agency personnel 

should have a clear understanding and 

training in the definition of hazardous 

waste; (2) notification and handling re-

strictions and procedures should be in 

place to minimize health and safety risks; 

personnel training and retraining 

need to be integral to the project process; 

the laws and regulations applicable 

to hazardous waste and changes to them 

need to be known and understood well; 

liaison procedures and understand-

ings among federal, state, and local offi-

cials need to be adopted; and (6) DOTs 

need to consider whether changes are re-

quired in their organizational structure 

or staffing levels to bring some expertise 

in-house. 

A compendium of information was de-

veloped to respond to the needs identi-

fied in the study. The compendium is in 

three parts. The first part summarizes the 

experience of state DOTs in discovering 

hazardous waste sites, and reviews rele-

vant federal and state environmental 

laws. The sums-nary of DOTs' experi-

ences is the result of the first FHWA 

survey that serves as the basis for the 

matrix of state hazardous waste prob-

lems, the most recent of which is exam-

ined later in this report. The second part 

details the steps and procedures DOTs 

can take to minimize their risks and fiabil-

ities from hazardous wastes. There are 

sections covering all aspects of the high-

way construction process from planning 

and environmental review, through de-

sign, right-of-way acquisition, construc-

tion, and operations. The third part of 

the compendium details the step-by-step 

procedures that can be used in prelimi-

nary site investigations and remedial in-

vestigations, and the techniques available 

for site remediation. 

The 3 10 Study concluded that hazard-

ous waste sites are nearly ubiquitous, that 

the potential liability confronting high- 

way agencies as owners of contarriinated 

property are high, that project and 

agency budgets and financing are gener-

ally not designed with these costs in 

mind, and that the discovery of hazard-

ous waste can add large delays to projects 

because of the budgetary, liability, and 

technical and remediation issues they 

raise. Therefore, the study strongly rec-

ommended that highway agencies adopt 

policies and procedures before hazardous 

waste problems arise, so that either haz-

ardous waste sites can be avoided or the 

problems, delays, and costs associated 

with them can be minimized. 

National Highway Institute's 

Hazardous Waste Manual 

The Federal Highway Administration 

acting through the National Highway In-

stitute (NHI) has developed a student 

course manual entitled Hazardous Waste: 

Impacts on Hioway Pri~ect Development 

[Denbow and Rothman 1990]. The ma-

terial in the manual is designed for use 

in an NHI training course on hazardous 

waste for highway personnel involved in 

all aspects of highway planning and con-

struction. It covers the full range of topics 

including relevant environmental laws 

and regulations, the liability considera-

tions of highway agencies, the effect of 

potential hazardous waste sites in the 

early planning and location phases of 

highway development, issues in pretimi-

nary site investigations and sampling, 

right-of-way and design considerations, 

the costs of remediation, construction 

and maintenance issues, and general 

health and safety considerations. The 

course is designed to last 4.5 days and 

includes two volumes, one of text related 

to the course topics and the other with 

background and reference materials. 
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Much of the material in this manual is 

drawn upon in the discussion in this mid 

the following chapters. The cornprehcn-

sive nature of the material in the manual 

is a valuable resource to DOTs in design-

ing arid evaluating their hazardous waste 

approach. Tlic Lable of coritcrits of the 
NHI manual is reproduced in Appendix 
A. In developing its own procedures, a 
DOT will find the NHI manual an excel-
lent source for areas to be addressed arid 

for approaches to developing an effective 

framework of hazardous waste prore-

dures. Using this framework, a thorough 

knowledge of any specific requirements 

of its state law or regulations, and the 

examples of other states' procedures, dis-

cussed here arid included in Appendix B, 

should allow a DOT to develop its initial 

approach, or give it indications for what 

direction to take in revising its current 

approach. 

American Association of State 

Highway and Transportation 

Officials Ha7ardous Waste Guide 

The AASHTO Special Committee on 
Environment, Archaeology, and Historl-

cal Preservation has developed the Haz-

ardous Waste Guide for Project Depelop-

ment, published in February 1990.1 This 
guide clearly details the basic approach 

to detection of hazardous waste that 

explored in Chapter 4. It consists of a 

step-by-step process that is geared to the 

highway construction process arid in-

cludes the initial site assessment, preliml-

nary site investigation, draft environmen-

tal document, project decision, final 

environmental document, detailed site 

investigation, hazardous waste manage-

ment plan, site cleanup, and project con-

struction. The general considerations 

that must be addressed in each step are 
outlined in this document. In a succinct 

format, it brings the hazardous waste 

problem into the highway development 

process and is a good starting point and 

reference checklist for ensurin- that haz-

arclous waste considerations are thor-

oughlv covered in that process." 

Federal Highway Admin.istration 

Interim Guidance Document 

The FHWA Inreiim Guidance: Hazard-

ous Waste Sites A&cthjq HigInt,ay Pyojcct 

Development, issued in 1988, gives state 
highway agencies a framework ind pro-

redin-es they might adopt for dealing 

with hazardous wastes; it also deSLribes 

FHWA's policies regarding the responsi-

biliry for, and financing of, liazaidous 

waste problems between the federal arid 

state governments.' It includes a discus-

sion of the relevant laws and regulatory 

standards, and guidance for each phase of 

the highway project including planning, 

location mid environmental studies, de-

sign and right-of-way, construction, and 

maintenance. The basic thrust of the 

guidance is the recommendation of steps 

in each one of these phases to "identify 

and avoid hazardous waste sites" and to 

miiiimize potential liability, costs, and 

delay from their discovery. There is no 
disagreement in methods or procedures 

between the interim guidance and either 

the 310 Studv or the NHI manual—al-
though the latter two are more exhaustl ve 

and descriptive of the procedures 

available. 

NOTES 

I . Much of the factual material in this section 
is taken from the 310 Study, the National 

Highway Institute manual (Denbow and 

Rothman 1990], and scveral Congressional 

Research Service documents [CRS 1989 and 

CRS 1990). 

"Hazardous Substance Superfund" is the for-

mal name for the trust fund that finances 

CERCLA hazardous waste cleanups. The 

program and the fund are commonly referred 

to as "Superfund." 

The _guide is available from the American As-

sociation of State Highway and Transporta-

tion Officials, 444 North Capitol Street, 

N.W., Suite 225, Washington, D.C. 20001; 

( 

' 

202) 624-5800. 

The terms denoting the steps of the process 

described in this guide differ from the termi-

nology associated with the Superfund pro-

gram. The box at page 46 describes these 

differences in terminology. 

The interim guidance document has re-

mained in effect since its issuance in 1988. 

The FMVA has decided not to replace it with 

a final g ,uidance. 



Characteristics of the Hazardous 
Waste Problem 

S TATE TRANSPORTAMN departments must contend with the problems of hazardous 
waste in all aspects of their operations including right-of-way acquisition, testing 

laboratories, and operations and maintenance activities. The source of these problems can 
generally be distinctly categorized as either the result of DOT activities or the result of 
acquiring liability and problems from other responsible parties. The first category includes 
operations and maintenance and laboratory activities that use materials that are hazardous 
and that can produce hazardous wastes. These activities must be addressed by DOTs to 
ensure they are in compliance with environmental regulations. However, these problems 
are quite distinct (although the remediation solutions may not be) from hazardous waste 
problems in rights-of-way. This second category of problems is what has been emphasized 
in this study. 

The problems associated with the non-right-of-way activities of DOTs were explored in 
both the case studies and the telephone survey. Because other activities of the Transportation 
Research Board are addressing some of these issues, in particular lead paint problems on 
bridges and the hazardous waste problems from maintenance activities, these areas will not 
be examined in depth in this report. Nevertheless, because of the seriousness of some of 
these problems and the potential liability and health and safety issues involved, this chapter 
begins with a brief description of these activities and what information came to light in the 
case studies and the telephone survey. 

For most DOT§, their recognition of the problems with hazardous wastes came in one 
of three ways: either in their maintenance activities, in a discovery of serious hazardous 
waste problems on a major project, or in the cumulative effects from a series of small-scale 
contaminations that were continually impeding the course of otherwise routine projects. 
The hazardous waste problem for DOTs is more fully characterized in this chapter including 
a discussion of state-owned and state-generated problems, the wastes and problems associ-
ated with rights-of-way, and the importance of detection, avoidance, and management of 
hazardous wastes*. 

25 
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STATE-GENERATED PROBLEMS 

As noted previously, DOTs may be the 
generators themselves of hazardous 
wastes. Ongoing operations and mainte-
nince activities involve the use of hazard-
ous materials that have a constant po-
tential for producing environmental 
problems if they are not handled, treated, 
and disposed of properly in accordance 
with law and regulation-,. For a number 
of DO'I'N, 1.11CIL fil,%L CLILULUILCIS %vidl die 
problems of hazardous waste have been 
in their maintenance facilities. For others, 
some of their most vexing problems are 
associated with lead paint oil bridges. All 
of the case study states and many of the 
telephone survey states expressed tile 
view, to some degree, that their DOT 
employees had first acted as though, or 
assumed that, the fact of being a public 
agency and "sister" agency to their state 
environmental regulatory agency (SRA) 
would grant them some immunity from 
the environmental requirements applied 
to the private sector. Maintenance de-
partments were quite often the first to 
be disabused of tills notion when state 
regulatory agencies appeared at mainte-
nance facilities to inspect underground 
storage tanks and the handling of hazard-
ous materials at the facilities. 

Throughout the remainder of this 
study, the results of the telephone survey 
will be displayed in boxes contiguous 
with the text discussing that part of the 
survcy. It should be noted that, for some 
questions, if a state did not have the prob-
lem, policy, or procedure, it will not be 
listed; thus, the number of states de-
scribed in the box will be fewer than 16, 
the number of states in the telephone 
survey. In other instances, the answers 
of some states were riot clear, so that the 
total number of states listed for those will 
be fewer than 16 as well. 

Maintenance Facilities 

Maintenance facilities are by far the most 
severe of the internal problems cited by 
most states. Operations and maintenance 
divisions routinely store and make use of 
a wide variety of hazardous materials that 

have the potential of contaminating 
maintenance facilities and yards if they 
are riot stored, handled, treated, and dis-
posed of properly. Operations that use 
hazardous materials or call produce prob-
lem or hazardous wastes include vehicle 
maintenance, vehicle flicling, weed coil-
trol, painting, pest control, and labora-
tory testing. Problem contaminants from 
the se operations include filels, oil, waste 
oil, solvents, cleaners, paint thirincrs and 
solvents, herbicides, insecticides, roden-
ticides, chlorine, asbestos, and testing 
chemicals. 

Repainting of Bridges 

The repainting of bridges has become 
a severe problem for some states. The 
formulas of the paint currently oil bridges 
generally contain lead and sometimes 
chromium as well. The stripping of the 
old paint prior to repainting call result 
in the release of lead residue into the 
atmosphere and onto the ground and 
into surface water and groundwater. To 
prevent the escape of tills residue, many 
state regulatory agencies arc requiring 
the use of ftill containment apparatus 
while stripping and painting. Tile sand 
grit used to strip the old paint must be 
completely recovered and the large quan-
tities of lead-contaminated material that 
result must be disposed of, when dis-
carded, in either industrial or, if it fails the 
leach test, in hazardous waste landfills. 
Often the lead concentrations of the 
waste are below hazardous waste thresh-
olds because of the quantity of grit in-
volved or the chemical composition of 
the paint; nevertheless, It is still generafly 
regarded as a problem waste that must be 
properly disposed of, such as in approved 
industrial landfills. 

Some states are experimenting with 
steel shot grit that permits the recovery 
of the grit and the separation of the paint 
chips for disposal. In this case, the quail-
tit),  of waste material (paint chips only) 
is greatly reduced, although the concen-
tration and leachability of lead in the resi-
due sometimes approaches the hazardous 
waste level and may be required to be 
handled as a hazardous waste.' 
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Awareness and Control of State-
Generated Problems 

Many DOT environmental offices ex-
pressed concern over the level of aware-
ness and degree of control that mainte-
nance departments had over the 
hazardous substances and wastes in their 
operations. Stories of leaking drums, 
wastes poured into sumps and drains, 
and drums of waste buried on agency 
property "out back," were too common 
in both the case studies and the telephone 
survey. Where they have been uncovered, 
however, these practices appear to have 
been, and must invariably be, stopped. 
Otherwise, agency employees and offi-
cials may leave themselves open to crimi-
nal prosecution for improper disposal of 
waste in addition to the civil liability and 
eventual cleanup cost involved.' There 
is no escaping the cost of dealing with 
hazardous waste, and the least-cost 
method is generally to manage it well 
and fully from the start. 

Efforts were underway at many main-
tenance departments to reduce the pro-
duction of hazardous waste and to adopt 
alternatives to land disposal of those 
wastes. Some examples of this are using 
less toxic chemicals in testing laboratories 
(Arizona) and recycling or burning waste 
oil for heat and hot water. Many states 
have simply stopped, temporarily, re-
painting bridges and using pesticides un-
til better, less costly approaches or stan-
dardized procedures can be adopted. For 
lead paint, efforts are being made to sepa-
rate paint chips from sand grit (Minne-
sota), to use metal grit (Louisiana, Eli-
nois, Michigan), and to assess the 
feasibility of recovering the lead in the 
chips at smelters (Illinois, Minnesota). 

A key difference between state-gener-
ated problems and right-of-way issues is 
that the DOTs themselves are the party 
responsible for initiating the problem; 
whereas, in right-of-way, the risk is that 
they will inherit problems they are not 
responsible for creating, but for which 
they may be held responsible for clean-
ing up. 

All maintenance departments must be 
aware of the hazardous materials they use 
and make their employees aware of the  

dangers of their use and of the require-
ments for dealing with them. The NI-11 
manual [Denbow and Rothman 1990] 
provides a good discussion of these issues 
and is recommended as a good primer 
in evaluating them. (See particularly the 
sections on waste audits, storage, use, 
and record keeping for hazardous materi-
als in Chapter VHI of the manual.) In 
addition, several other National Cooper-
ative Highway Research Program proj-
ects are underway to examine the prob-
lems caused by lead paint residue from 
bridge repainting and the use of hazard-
ous materials in operations and mainte-
nance activities. The issues regarding 
state-generated problems from opera-
tions and maintenance, while serious, are 
sufficiently different from those posed by 
right-of-way that they are more appropri-
ately analyzed elsewhere.' 

RIGHTS-OF-WAY 

For some states, their first awareness of 
hazardous waste came from regulatory 
enforcement of their operations and 
maintenance activities by their state regu-
latory agency. For other states, and quite 
often for those that have been dealing 
with it the longest, their first experience 

CONTAMINATION ENCOUNTERED IN OPERATIONS AND MAINTENANCE 

El Lead Point: Nearly all states said that lead point residues from bridges were a problem 

if asked; 7 states volunteered that they were problems. 

E) Solvents and Pesticides: Four states had significant problems with solvents and 
pesticides at maintenance yards and with solvents as laboratory wastes, from asphalt 

testing in particular. 

E) Salt: Two states mentioned that they had problems with salt run-off from maintenance 

. stockpiles contaminating groundwater. 

El General Maintenance Facility Problems: Six states volunteered that they had prob-

lems at their maintenance facilities. 

MAINTENANCE PROCEDURES 

Maintenance procedures were not specifically explored in the telephone survey. When 

they were brought up, they were generally connected to lead paint problems. 

El Lead Point Procedures: Nine states mentioned they either had or were in the process 
of drafting (3 states) procedures for dealing with lead paint. 

— As reported by the 16 telephone survey states — 

arose when a major highway project un-
expectedly ran into hazardous waste dur-
ing construction. The resulting delays in 
the project and the large cost overruns 
tended to be quite effective in getting 
everyone's attention, especially top DOT 
managers. These major project delays 
would tend to form the seed from which 
policy directives grew from management 
to not let it happen again. The result 
was the initiation of procedures to detect 
early and avoid, as much as possible, haz-
ardous waste sites. 
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THE HIGHWAY CONSTRUCTION PROCESS 

The highway construction process can be divided roughly into three or four stages: 
Planning and Programming, Project Development (Preconstruction), Construction, 
and Operations.' Sometimes Planning and Programming and Project Development 
are combined in, or considered all part of, the preconstruction process. 

Planning and Programming are chiefly concerned with the strategic plan of 
the department over a long horizon (2, 5, 10, and 20 years). Activities include 
projection of transportation demand on a system-wide basis, estimation of the 
effects on travel corridors, projection of design and service demand, estimation of 
funding sources and requirements, and estimation of the broad social, environmental, 
and economic effects of transportation alternatives. 

Preconstruction or Project Development is geared to the individual project 
and the activities associated with it. These include project location and scoping, 
environmental analysis, design, and right-of-way acquisition and clearance. After 
project initiation, project location establishes potential corridors and alignments for 
the project. Public involvement is extensive in this stage. Environmental analysis 
is generally performed on the primary and alternative alignments. Based on -
economic, technical, and environmental factors, the final alignment is chosen and 
design and right-of-way appraisal and acquisition activities occur. Throughout the 
design and right-of-way acquisition process, changes and fine-tuning to the align-
ment are done to resolve cost or technical problems with particular parcels, with 
design features, or with underlying geology. 

Once the design is final, right-of-way has been acquired, and the right-of-way 
has been cleared, constrvction takes place on the alignment, generally in stages 
along the length of the project. Sometimes the stag es are done sequentially, other 
times simultaneously, either by the same or separate contractors. Construction 
activities include construction of bridges and other structures, grading and drainage 
construction, pavement construction, and lighting and signing of the highway. 

Operations include activities such as routine maintenance, trash, snow, and ice 
removal, line and bridge painting, mowing and brush control, culvert and ditch 
clearing, and utilities maintenance and construction. 

' Each state has a somewhat different approach to the construction process, although they all 
tend to follow a general pattern. This discussion describes that pattern and is based on 
information from the case-study states and from committee members. 

For other DOTs, their hazardous 
waste programs did not originate in the 
aftermath of a major problem, but arose 
in response to the collective effect of a 
series of smaller problems. The cumula-
tive effect of constantly having to rein-
vent the process of dealing with hazard-
ous waste led to the development of 
overall policies and spurred the establish-
ment of standardized procedures. 

An important distinction for all DOTs 
is that between new projects and those 
already in the preconstruction process. 
Although all DOTs are in some stage 
of establishing procedures to detect and 
deal with hazardous waste before land 
acquisition, unexpected discoveries will 
continue to arise for a number of years. 
Many projects that are currently in vari-
ous stages of completion will involve par-
cels with hazardous waste problems that 

were acquired before the new procedures 
were established. The long term goal is 
to eliminate the major problems and to 
have efficient and standardized ap-
proaches to the smaller ones. 

In land acquisition for new highway 
construction or for widening of existing 
highways, hazardous waste is a constant 
concern. If a state agency wants to mini-
mize its potential liability, it must start 
from the assumption that all prospective 
land parcels may be contaminated with 
hazardous waste. That is, the burden of 
proof is to show that the land is free 
of hazardous waste. This, in fact, is the 
approach that has generally been adopted 
by DOTs. The actual processes and pro-
cedures that have been adopted will be 
examined later. At this point, the general 
nature and types of problems being en-
countered will be discussed. 

Most Common Problem 
Contaminants 

The most common problem contami-
nants found in surveys of the states are 
overwhelmingly ones of petroleum con-
tamination, asbestos in structures, and 
lead, both in paint wastes and residues 
and from industrial activity, for example, 
battery recycling. Petroleum-related 
problems arise generally in connection 
with underground storage tanks (USTs). 

Various sources of information are 
available for the types of problems that 
are being encountered. Neither the case 
studies nor the telephone survey empha-
sized an exhaustive detailing of all waste 
types, sites, or costs because other sur-
veys had gathered much the same infor-
mation. The New York State survey 
[Frederick and Wright 1989], the most 
recent annual FHWA matrix [FHWA 
1991], and the case studies and telephone 
survey all found, not unexpectedly, very 
similar problems. 

Case Studies and Telepbone Survey 

The case studies and telephone survey 
indicated that the major problems in all 
states concerned petroleum contamina- 



CHARACTERISTICS OF THE HAZARDOUS WASTE PROBLEM 29 

tion by a wide margin. States that tried 
to estimate the percentages involved gave 
numbers varying between 70 and 90 per-
cent of their hazardous waste encounters. 
Asbestos was cited by many states as well, 
but was generally not perceived as a seri-
ous problem because asbestos tends to 
be handled routinely in the demolition 
process with many experienced contrac-
tors available. Disposal practices and 
worker health and safety issues associated 
with asbestos may, nevertheless, remain 
long-term concerns of DOTs. Metals—, 
mostly lead, chromium, and mixed met-
als from mining and foundry wastes—
were also cited by a majority of the states. 
Other problems noted were PCBs, vola-
tile organics, solvents, creosote, and pes-
ticides. 

Federal Hobway Administration 
Hazardous Waste Afan,= 

The FHWA Office of Environmental 
Policy annually surveys the states con-
cerning hazardous waste and creates a 
matrix of the resulting information. The 
purpose of the survey is to develop an 
annual gauge of the number and types 
of hazardous waste problems confront-
ing the states. The most recent matrix, 
issued in August 1991 [FHWA 1991], 
includes descriptions of more than 250 
projects in 43 states, Puerto Rico, and 
the District of Columbia. Most of the 
state listings include more than one proj-
ect and many of the projects have more 
than one site. The range of project costs 
is from tens of thousands of dollars for 
some projects, where simple sampling, 
excavation, and disposal are all that are 
involved, to hundreds of thousands and 
millions of dollars on other projects 
where groundwater or cutting through 
landfills is involved .4  

Table 3-1 is a summary of the problem 
contaminants reported by the states in 
the latest survey. In some instances, states 
did not give a specific compound but 
used a more general description, such as 
volatile organics, metals, or pesticides, 
and those numbers are given adjacent to 
those general categories. In many in-
stances, these problem wastes were en- 

countered on more than one project and 
on more than one site within each proj-
ect. The numbers here do not indicate 
all of the appearances of the waste in the 
matrix, but are listed only once for each 
state reporting that problem. For prob-
lems with petroleum hydrocarbons, they 
are sometimes noted in this general way; 
for other sites or states, they are listed 
specifically as gasoline, diesel, waste oil, 
and so on; and for still others, they are 
fisted as one or more of the problem con-
stituents such as benzene or toluene. 

This latest matrix is quite consistent 
with the case studies and telephone sur-
vey results. The most frequent problems 
cited in the matrix are petroleum-related 
compounds, lead, chromium, other met-
als, asbestos, PCBs, and volatile organic 
compounds. The range of problem 
wastes reported points to the potential 
problems that may await DOTs in right-
of-way acquisition. 

Definition of Hazardous Waste 

The prior discussion and listing of the 
problem wastes that DOTs face include 
some contaminants that are not strictly 
hazardous waste. Nevertheless, many of 
these contaminants have the strong po-
tential for ill effects on humans or the 
environment. Therefore, several formal 
definitions of hazardous waste that are 
beyond the broad distinction made in 
Chapter 1 may serve to clarify the situa-
tion, faced by DOTs, as described above. 

Under RCRA, "to meet the legal defi-
nition of a hazardous waste (40 CFR 
Section 261.3) and therefore be regu-
lated under Subtitle C of RCRA, the ma-
terial must first: meet the definition of a 
solid waste, and not be excluded from 
regulation as a hazardous waste, and then 
(1) be on a listing for an EPA hazardous 
waste, or (2) exhibit any of the character-
istics of a hazardous waste as identified 
in 40 CFR Sections 261.21-261.24, or 
(3) be a mixture that is comprised of a 
'solid waste' and a 'listed hazardous 
waste,' or (4) be derived from a listed 
hazardous waste" [Denbow and Roth-
man 1990, p. 2.3-3]. 

RIGHT-OF-WAY CONTAMINATION 

Leaking Underground Storage 
Tanks/Petroleum Contaminated 
Soil: The major problem cited in all 
states by a wide margin. Of the 7 
states that estimated the frequency 
of petroleum contamination, the per-
centage of total encounters ranged 
from 70 to 90 percent. 

E3Asbestos: Cited by most states as 
being encountered but generally not 
described at a problem. Handled 
routinely in demolition as either part 
of that contract or in a separate con-
tract. Five states have had problems 
with asbestos in pipes and in bridge 
asphalt, making it an expensive dis-
posal item. 

DMetals: Includes mostly problems 
with lead, although also may include 
chromium, mercury, and mixed min-
ing wastes. Metals were specifically 
cited as a problem by 10 states. 

El PCBs: Two states cited encounters 
with PCBs. 

0 Volatile and Sernivolatile Organ-
ics and Solvents: Problems such as 
railroad rights-of-way, an old chemi-
cal warehouse, and coal tar contami-
nation were mentioned by 7 states. 

El Creosote: Creosote from timber 
bridges was mentioned as a problem 
in I state and contamination at a 
creosote plant in another. 

ElPesticides: Problems at a pesticide 
formulation plant were mentioned by 
I state. 

—As reported by the 16 telephone 
survey states — 



TABLE 3-1 SUMMARY OF Ti-m FHWA HAzARDous WASTE MATRix Fop, 1991 

Number of States Listing Number of States Listing 
Contaminants Substance At Least Once Contaminants Substance At Least Once 

Volatile Organics 11 Fluorene I 
Halogenated Volatiles Phenanthrane I 

Trichloroethylene (TCE) 3 Phenanthrene I 
Tetrachloroethane 2 Plithalate I 
Bron-driated Compounds I Base Neutrals—Unspecified 4 
Carbon Tetrachloride 1 Asbestos 24 
Chlorobenzene 1 Polychlorinated Biphenyls (PCBs) 13 
1,2-Dichlorethane 1 Pesticides 4 
Methylene Chloride I 2,4,5-T (Silvex) 2 
Perchloroethylene (PCE) I DDD 1 

Nonhalogenated Volatiles DDE I 
Petroleum Hydrocarbons 29 DDT I 
Gasoline 13 
Benzene 11 Metals 7 

Xylene 11 Lead 18 

Toluene 9 Lead Paint Wastes 8 

Ethyl Benzene 8 Paint Solids/Sludges 3 

Diesel Fuel 4 Chromium 10 

n-Hexane 2 Cadrriium 6 

Hexane I Arsenic 5 

MBTE I Copper 4 

Methane 1 Mercury 3 

Methylethyl Ketone (MEK) I Nickel 2 

Mineral Spirits I Zinc 2 

Solvents—Unspecified 7 Barium 1 
Selenium I 

Nonvolatile Organics Other—Unspecified 
Halogenated Sernivolatiles Mine Wastes 

Pentachlorophenol 2 Uranium Mill Tailings 
Nonhalogenated Sernivolatiles 

Coal Tars 6 Other/General 

Creosote 3 Waste Oil 

Phenols 3 Battery Acids 

Polycyclic Aromatic Hydrocarbons 3 Cyanides 

Acenaphthene I Dyes 

Benzo(a)pyrene 1 Sulfides 

Benzofluoranthene I Sulfuric Acid 

Dibenzopyrene I 

NOTES: The total number of states in the matrix is 43 plus Puerto Rico and the District of Columbia. In some instances only a general category was stated; in those cases, the number of states reporting the problem 
is listed next to the general category (e.g., volatile organics, pesticides, metals). 

DDD: Dichlorodiphenyidichloroethane; DDE: Dichlorodiphenyldichloroethylene; DDT: Dichlorodiphenyltrid-doroeth-ane. 
SOURCE: Injbrmation Afemerandum. Hazardosu WasteAdaoiv, Federal Highway Administration, U.S. Department of Transportation, August 1991. 
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CERCLA regulated materials arc clas-

sified as hazardous substances (as op-

posed to the term "hazardous waste"). 

The CERCLA hazardous substance list 

(40 CFR Section 302.4) Uilcludes "all 

hazardous waste under RCRA, the prior-

ity pollutants under the Clean Water Act, 

the toxic substances tinder the Toxic Sub-

stance Control Act, and other chemical 

substances. Therefore, a hazardous waste 

tinder RCRA is a hazardous substance 

for the purpose of CERCLA, but there 

are mariv CERCLA hazarclous sub-

stances tl~iat are not RCRA hazardous 

wastes" [Denbow and Rothman 1990, p. 

2.3-51. It follows from these definitions 
that strictly interpreting the usage "haz-

ardous waste" to mean "RCRA hazard-

ous waste" would imply that some haz-

ardous substances are not of concern or 

at issue. That is not meant to be the case 

in this study (see Chapter 1). 

EPA "fisted" hazardous wastes -.ire in 

the following categories: (1) F-fisted 
wastes are from a number of different 

industries and processes rather than any 

one specific source and include spent sol-

vents, electroplating wastes, and listed di-

oxin wastes; (2) K-listed wastes are 

strictly defined and come from specific  

uses and manufacturing processes includ-

ing wood preservation, inorganic pig-
ments, organic chemicals, inorganic 

chemicals, pesticides, explosives, petro-

Icurn refining, iron and steel manufac-

ture, secondary lead, veterinary pharnia-

ccuticals, ink formulation, and coking; 

(3) P-listed wastes are specific commer-
cial chemical products that are identified 

as acute hazardous waste; and (4) U-
listed wastes are specific commercial 

chemical products that are identified as 

toxic hazardous wastes.' The remaini*ng 

categories of characteristic hazardous 

waste are those that meet specific criteria 

for ignitability, corrosivitv, reactivitv, or 

Toxicity Characteristic Leaching Proce-

dure (TCLP) toxicity. TCLP toxicity is 

for specifically listed metals, organics, 

and pesticides.' 

Most Common T'ypes of Sites 

The types of sites that are potential 

sources of problems for DOTs are the 

same as those that might be encoutitered 
by any other industry or as a Superftind-
type problem. Some of those mentioned 

in the case studies and telephone surveN 

include gasoline stations, industrial land-

fills, manufacturing plants, refineries, 

chemical plants, coal gasification plants, 

battery recycling facilities, metal plating, 

mining operations, and wood treatment 

plants. All landfills, whether municipal, 
private, industrial, construction waste, or 

hazardous waste, remain suspect bccause 

any site that contains any buried materi- 

s may have some hazardous constit-

tients. Other types of sites include dry 

cleaning firms, paper manufacturing, 

motor vehicle repair and maintenance 

operations, solvent recyclers, printing, 

and warehousing. A fairly exhaustive list-
ing of the prior Iand uses that have a 

potential for hazardous waste problems 

is given in Table 3-2. 
As noted earlier, the problem surfacing 

with the hi hest frequency is petroleum-9 
related contamination. Leaking under-

ground storage tanks from gasoline sta-

tions, commercial firms, and other inclus-

trial properties are the principal sources 

of the problem, although some states, 

Louisiana and California for example, 

have had trouble with old refinery sites 

as well. Asbestos is another frequently 

encountered material that was cited by 
maxiv states but was generativ not de-
scribed as a problem. It is USLialk, handled 

routinclN, in demolition as either part of 

the demolition contract or in a separate 

contract. Some states have had problems 

with asbestos in asphalt and concrete 

pipes and in bridge asphalt, making it an 

expensive disposal item. 
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TABLE 3-2 LAND USES TypicALLY ASSOCIATED WrTH HAzARDous WASTE Uncertainty, Time, and Cost 

Land uses that involve any of the following operations, processes, or activities are The level of uncertainty is perhaps the 
Likely to generate hazardous wastes and to have chemical or fuel storage facilities on- most aggravating aspect of dealing with 
site. hazardous waste and sets it apart some- 

Repair and maintenance of motor vehicles (automobiles, aircraft, trucks, construc- what from other environmental prob- 
tion equipment, RVs). lems like wetlands and archaeological 
Electroplating and other metal manufacturing and fabricating operations. sites. Uncertainty over the extent of the 
Metal fis-iishing, refinishing, and etching (auto body, printed circuit board manu- problem, the risk it poses, the response 
facturing, jewelry fabrication). required, and the time to remediate may 
Operation or repair of printing and reproduction equipment. lead to si nificant increases in the time 9 Dry cleaning and laundry services. 
Photographic processing and printing. and cost involved 'in resolving the prob- 

Analytical laboratory operations. lem. Some aspects of this uncertainty are 

Building and excavation of structures and roads. very much susceptible to resolution by 
Provision of home, industrial, or commercial pest control. the establishment of the procedures and 
Chemical manufacture, formulation, or processing. processes examined in this study. Other 
Warehouse operations. elements of this uncertainty are by their 
Manufacture, formulation, or processing of pesticides or agricultural products or nature liable to remain, but the degree 
chemicals. of uncertainty and its translation into 
Home, garden, pool, or agricultural supply manufacturing. variability in time and cost can be re- 
Textile manufacturing (including fabric dying and finishing). duced through work prior to the discov- 
Manufacture, refinishing, or stripping of furniture or wood products. ery of hazardous waste problems. 
Cosmetic manufacturing or processing. 
Chemical treatment of lawns, gardens, yards, or provision of other landscape and Of all the factors that have to be con- 

tree services. sidered in dealing with hazardous waste, 

Pressure treating or preserving wood products. time seems to drive many, if not all, of 
Building and repair of boats. the other factors. Public pressure to speed 
Production and repair of shoes. highway construction may force DOTS 
Paint formulation and mixing. to adopt potentially costly approaches to 
Metal galvanizing. dealing with hazardous waste. This may 
Drum, barrel, and tank reconditioning. be reflected in both the immediate costs 
Battery manufacturing, rebuilding, or recycling. of remediation and the long-term poten- 
Solvent recycling. tial for liability and additional costs. 
Scrap metal and junk yard operations. 
Chemical and petroleum product storage facilities (both above and underground 
tanks and flammable storage rooms). 
Landfills. Simple Sites Versus Complex Sites 
Receive bulk deliveries of raw or processed materials. 
Lessor or renter of vehicles, maintain fleet operations, rent equipment. Time, cost, and uncertainty can vary 
Product distribution, consolidation, and shipping operations. greatly among sites and types of prob- 
Waste or spent product incineration. lems. For simple sites, such as soil con- 
Nursery and greenhouse operations. tamination, 	by leaking underground 
Schools, auditoriums, and other facilities with large heating requirements. storage tanks, that has not spread far 
Recycling facilities. from the site and has not contaminated 

SOURCE: Friend, D. and Connery, J., NCHRP Report 310, Dealin ,y Wirb Hazardous Waste Sires-A Coin- any groundwater, relatively thorough 
pendium For Hiffbway Agmics. Transportation Research Board, p. 56, September 1988. procedures and standard approaches can 

be developed and rapidly applied (see 
Chapters 4 and 6). Complex sites can 
create serious or potential project-stop- 
ping problems. Complex sites may take 
many forms. There may be relatively 
well-confiried contan-driation, but it may 
consist of various chemicals that require 
,different approaches for remediation. 
There may be only a single *contaminant 
but one that is widespread, that has mi- 
grated into groundwater, and whose 
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~(plume" is difficult to assess. Further, the 

contamination of both soil and water 

may have spread tuider structures that 

can not be removed. 

Cost estimates for sites vary greatly, 

depending on the types and number of 

contanunation sources. No DOT had an 

exact account of the costs due to hazard-

ous waste problems, whether for individ-

ual projects or for their hazardous waste 

program overall. Many simply gave a 

ran(ye of costs for individual tank clean-

ups while others estimated their costs for 

hazardous waste as their costs for their 

hazardous waste consultants and contrac-

tors for the year. Most states noted that 

the), either had been fortunate to not en-

counter Superfund-type hazardous waste 

sites or had avoide~ them before pur-

chase, so that they have not had large 
expimditurr- fnr rJenmip Neverrhele-,;, 

the lack of good cost data, readily avail-

able, may have a tendency to mask the 

seriousness and extent of the hazardous 

waste problem from DOT staff In general 

and top management in particular. 

For petroleum contamination, the cost 

can range anywhere from a few thousand 

dollars to hundreds of thousands, or even 

millions of dollars. The following are 

some examples from the case studies and 

telephone survey. Florid-a indicit,~d thit 

the range was ~3,000 to $500,000 de-

pending on the number of tanks involved 

and the extent of die testing and remedia-

tion. Missouri cited S250,000 for one 

site with multiple tanks. If groundwater 

is involved, the costs can increase quickly; 

Oregon cited spending $1 miflion at a 

gasoline station site that involved 

groundwater. Generally, if only pulling 

leaking tanks and remediating pctro-

leum-contarninated soils were the prob-

lcms, DOTs' estimates were in the 

S25,000 to $300,000 range per site, 

again depending on the number of tanks 

and the severity of the contamination. 

Supeifund-Lcvel Sites 

Although actual Superfiind or equivalent 

problem level sites are relatively rare, sev-

eral states have encountered them .7 For 

some, the), have been fortunate enough 

to discover them earl), in the process be-

fore alignments are fixed or before right-

of-way is purchased. Others have not 

been so fortunate and have experienced 

long delays for the remediation process 

to occur and have endured slgn~ificant ex-

penditures to conduct the cleanup. 

The object of this discussion is not to 

criticize any state for failincr to firld a 

site or being embedded in a quagmire of 

unexpected costs. But it may be instruc-

tive for others to see the magnitude and 

consequence of the problems that may 

arise from these types of sites. A quick 

glance through the FHWA matrix will 

supply more than a few multimiflion dol-

lar cleanups. Some examples from the 

case studies and telephone survey are (1) 

S20 mi1lion for a landfill in Cihfornia,-
(2.) S' ?. tn .00. ; millifill to rt~medilte a 

pesticide plant in Arizona; (3) $2 to $4 

million for petroleum-contaminated 

,groundwater in Illinois; (4) S6 million 

and increasing for all old paper mill site 

in Philadelphia; (5) $10 million for a 

creosote plant in Houston; and (6) $6 

miflion for coal tar contamination of 

soil at an old coal gasification plant M Z:1 
Washington. 

THE NATURE OF ROAD PROJECTS 

IN THE NEXT DECADE 

Much of the expected highway construc-

tion that wift occur in the next decade is 

likely to revolve around reducing conges-

tion and increasing the capacity of ex-

isting roadways. The recent reauthoriza-

tion of highway programs, in the 

Intcrmoda,l Surface Transportation Effi-

ciency Act of 1991, put heavy emphasis 

on projects that improve mobility 

through maintenance and reconstruction 

of existing highways and on alternatives 

to highways, and less emphasis on new 

construction. Projects such as road wid-

enings, highway rebuilding and realign-

ments, bridge rebuilding, left-turn lane 

additions, and continuous right-turn 

lanes (all geared to ilicreasing the capacl't)r 

of the existing road network) are likely 

to be increasingly emphasized. 

These modifications to existing road 

networks will involve properties that of-

ten have well-developed commercial and 

industrial activities along them. While 

they are likely to involve only a portion 

of properties in strips along the street 

rather than whole parcels, they are also 

likely to involve a large number of such 

acquisitions on typical projects. The re-

stilt will be a greatly increased fikelihood 

of encountering at least some contami-

nated properties. The opportunity for en-

countering hazardous waste, as a result, 

will probably Increase in the years ahead 

rather than decrease. 
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NEED FOR DETECTION, 
AVOIDANCE, AND MANAGEMENT 

Clearly, the results of the latest FHWA 

matrix, and the results of the case studies 

and telephone survey show that the prob-

lems of hazardous waste arc extensive and 

can involve highly toxic compounds. Al-
though the large majority of problems 

confronted by DOTs are petroleum-re-
lated and not strictly hazardous waste, 

the severe cost, time, and liabilltA, penal-

ties that call accrue from the purchase of 

hazardous waste problems require con-

stant mid aggressive vigilance to avoid 

them. Bevond the cost to the DOT, all 

staff, from top management on down, 

face the potentla_1 for personal liability. 

Ignorance of the problem may be no pro-

tection. If it is there, and you are respon-
sible for the organization, you may be 
persorial.ly  liable [see Jeffrey 1991]. 

Hazardous Contamination May Be 

Going Undetected 

The fact that some DOTs in the survey 

were reporting relatively mild problems 

with hazardous waste leads one to sus-

pect that they may not be looking hard 
enough for & problem. The rall"ge of n 
industrial and commercial activities that 

may have occurred oil a site, over the last 

century or more, makes many urban and 

suburban properties the target for anN 

number of problems. A case study of 
work done for a city in the Midwest, that 

was presented to the study committee, 

noted that while ail initial site screening 

did not disclose ail), immediate past activ-

ity that might be of major concern for 
the project, a more thorough analysis of 

past documents and land uses revealed 

that the site was potentially contaminated 

with a number of substances from prior 

occupancy. Subsequent testing for these 

residues showed their presence. Not all 

%verc in concentrations that would cause 

concern; nevertheless, they might not 

have been discovered at ail, had not a 

thorough historical check of the propem 

been done. The disheartening conclusion 

to some extent is that for any population 

center that has existed for some time, if 

one looks for a substance, it might be 

there.' 

Clearly, some discretion must be used 

at all management levels in the search for 

the presence of hazardous waste. Other-

wise, significant portions of project bud-

gets could be consumed by consultants, 
contractors, and testing laboratories.' 

The point here is to emphasize that the 

problems are real, that the liability of 

DOTs is real, and that DOTs are at risk 

of becomirig large environniental reme-

diators, as well as highway builders, be-

cause of their perceived "deep pockets." 
If hazardous waste sites are not avoided 
and appropriate public mechanisms are 

not employed for cleanups, ownership 

may entail serious consequences for 

DOT budgets. 

Petrolewn-Contaminated Soils 

While Not Avoidable Arc 

Manageable 

The great majority of sites with which 

DOTs wifl have to deal will be contarni-

nated by petroleum products. Because 
many of the congestion relief projects in 

cities will involve strip takings of land 

from multiple properties, sometimes tells 

or hundred,- of properties, petroleum 

contaminated sites will to a large extent 
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not be avoidable. Projects, such as the 
addition of left-turn lanes at intersec-
tions, road widening and lane additions, 
utility modifications, and road straight-
ening and realignment, will nearly make 
it inevitable that petroleum-contami-
nated soils will be encountered. 

Petroleum contamination problems, 
therefore, lend themselves well to the de-
velopment of standardized approaches. 
The repetitive nature of the problems and 
common elements among them may 
make it possible to reach basic 
agreements with state regulatory agen-
cies for resolving them. Furthermore, 
standardized rernediation approaches for 
various levels of contamination and 
agreed upon reuse options are likely as 
well. Chapter 6 will examine these issues 
in more detail. 

Control Versus Cleanup 

In discussing the remediation of hazard-
ous waste sites, the term hazardous waste 
cleanup is often employed. In few in-
stances is a hazardous waste ever truly 
cleaned up in the sense that all traces of 
the contamination have been removed. 
More often, the correct term is hazardous 
waste control. In this sense, the contami-
nant concentration has been reduced be-
low some specified level. This level, in 
turn, will depend on a number of circum-
stances and may be either to detectable 
limits, to practicable cleanup levels, or 
to a relatively safe risk level given the 
probability of contact with humans or 
the environment. The term "cleanup" is 
used throughout this study because it is 
standard terminology in practice today; 
it should not be misinterpreted to mean 
the total elimination of a contaminant 
but is to imply "a remediation that brings 
the waste under necessary or required 
control." 

Long-Term Liabifity Regardless of 
Solution Adopted 

Finally, because of the strict environmen-
tal laws adopted over the last 20 years 
and the unwillingness of the Congress 

and state legislatures to reduce the fiabil-
ity standards they contain, state DOTs 
must be aware that no matter the policies, 
procedures, or remedial solutions they 
adopt, they will continue to be liable for 
the property they own and for the mate-
rial they have removed and disposed of 
elsewhere. Therefore, the solutions must 
be farsighted. 

NOTES 

Illinois DOT indicated that it was able to 
secure a generic permit for the waste stream 
produced by the recovery and separation of 
paint chips' from steel shot grit. The use of 
steel shot, therefore, had the additional bene-
fit of eliminating the time and cost required 
for testing and securing permits for each indi-
vidual project. 
For example, employees at a maintenance 
yard in Massachusetts were found criminally 
liable for improper hazardous waste disposal, 
and a case in the Fourth Circuit Court of 
Appeals upheld the conviction of federal em-
ployees at Aberdeen Proving Ground for im-
proper hazardous waste handling activities. 
[U.S. v. Dee, 912 F.2d 741 (4th Cit. 1990); 
21 ELR 20051) 
DOTs must also cope with the problem of 
"midnight dumping," the practice of illegal 
dumping of hazardous waste in rights-of-
way, usually under the cover of darkness. The 
procedures appropriate for such dumping are 
similar to those for emergency spill response, 
and they are beyond the scope of this study. 
The highest cost listed is for $20 million at 
a project in California that has landfill debris 
containing heavy metals. 
The letters F, K, P, and U are the designations 
for each list; they are not abbreviations or 
representations of fiffler titles. 
This discussion is drawn largely from material 
in section 2.4 of the NIU manual [Denbow 
and Rothman 1990]. The manual is recom-
mended for a fuller discussion of these defini-
tions, or refer to the EPA regulations at 40 
CFR 261. The regulations adopting the 
TCLP procedure nearly doubled the number 
of contaminants for which testing is required 
to 39. 
States were not asked specifically to identify 
projects that involved Superfund sites in.ei-
ther the case studies or telephone survey. In 
the FHWA hazardous waste matrix [FHWA 
1991 ], four states mentioned Superfand sites 
in their responses, two states having two each, 
for a total of six sites. No dollar figures for 
cleanup were known or estimated except for 
one site that was avoided and, therefore, was 
described as costing the DOT nothing. 

This is not to suggest that an extensive and 
expensive sampling and testing program 
should be undertaken that targets every possi-
ble problem contaminant identified in the his-
torical research. DOTs will need to rely on 
their in-house expertise and consultants to 
decide for which substances further testing is 
required based on the likelihood of problem 
concentrations. 
These issues are considered more fully in the 
Risk Analysis and Management section in 
Chapter 4 and in the Fisk Management sec-
tion in Chapter 5. 
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Dealing With Hazardous Waste 
Highway Project Development— 

Approaches, Policies, and Procedures 

0  VERALL, wHAT became clear from the case studies and the telephone survey was that 
the policies and the procedures that states may wish to adopt are widely available 

if the states avail themselves of the literature and the examples of other states and organiza-
tions. There is no fixed set of policies or procedures that will be suitable for every state, 
nor will the same set of policies and procedures be suitable for a state over time. Each state 
has had to face the growing number and variety of environmental issues over the last two 
decades in its own way and in response to its own circumstances. To be certain, there are 
many similarities in state environmental problems, some can be pervasive from region to 
region and many have a national character. Hazardous waste issues are no different from 
other environmental problems in these respects. 

Hazardous wastes present a new challenge to state departments of transportation (DOTs), 
however, because of the nature of the problem relative to other environmental problems. 
The formal environmental process (from NEPA) that must precede highway construction 
is designed to detect and gauge the impacts that the highway building process can have on 
the existing environment and the ways by which negative impacts can be ameliorated. This 
process includes the assessment of such problems as the potential for the alteration of 
wetlands, the disturbance of archaeological sites, or the disruption of the habitats of animals 
and plants. The presence of hazardous waste on right-of-way, however, is a preexisting 
environmental problem, one that is present prior to any act of the transportation department. 
Therefore, its discovery may require different approaches and awareness among the agency's 
staff. Remediation of existing hazardous waste problems during the highway construction 
process, furthermore, can be a net benefit to the environment rather than a net cost. 

Transportation &partments, nonetheless, can take little comfort in the fact that this is 
an environmental problem they have not caused, but in all likelihood will improve. DOTs 
face enormous hurdles in resolving hazardous waste problems without incurring some 
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financial burden. The basic mismatch in 
interests between DOTs and responsible 
property owners and, at times, between 
DOTs and their state environmental reg-
ulatorNr agency can result in few alterna-
tives to DOTs' acquisition and remcdia-
tion of the problems. The time pressure 
of highway construction often leaves lit-
tle room for the frequent approach of 
long negotiation and a slow pace of haz-
ardous waste cleanup. Difficulty in get-
ting rapid cleanups from responsible par-
ties, the potential that responsible parties 
can not be identified or do not have the 
financial resources to finance the cleanup, 
and the potentially high cost of dealing 
with some hazurdous waste problems 
make it imperative that the hazardous 
waste be discovered as earl),  as possible, 
most assuredly before acquisition of the 
property. 

On the positive side, there are proce-
dures and information readilv available 
for developing effective hazardous waste  

programs; early detection and character-
ization of the problem can minimize the 
cost of hazardous waste; cffective train-
ing can protect employees and minimize 
the department's liability in the future; 
good communication and cooperation 
among DOT employees and between 
DOT's and their state regulator),  agency 
can significantly reduce project delays 
and uncertainty; and evolving remcclia-
tion approaches offer tile potential for 
lower cost cleanup and reuse options ii 
the near ftiture. Nevertheless, none of 
these efforts are costless themselves. The 
fact of hazardous waste has permanently 
changed the business of highway coil-
struction. Nevertheless, effective mea-
sures can control this new cost of doing 
business. 

The state visits and the telephone sur-
vey were successful in identifying the ba-
sic approaches being adopted to deal with 
hazardous waste, the major issues con-
fronting these states, and the key issues 
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that seem to be crucial in dealing with 
hazardous waste problems regardless of 
the state. These issues are explored in this 
chapter and in Chapter 5. 

Interestingly, the elements that appear 
to make for the most successful and rapid 
response to hazardous waste problems 
are just those that DOTs may first resist. 
A strong state environmental regulatory 
agency. (SRA) with vigorous require-
ments, a close and cooperative working 
relationship with the SRA, extensive—
but flexible—written DOT policies and 
procedures for dealing with hazardous 
waste, and continuing training and vigi-
lance in applying the established program 
may all seem like much too onerous bur-
dens from the start. Yet, in the end, these 
are just the kinds of factors that will work 
to maintain construction schedules, 
avoid unexpected discoveries of hazard-
ous wastes, and minimize costs in the 
long run. 

ORGANIZATIONAL AWARENESS 
AND RESPONSE TO 
HAZARDOUS WASTE 

The most elementary and most impor-
tant issue for DOTs in dealing with haz-
ardous waste is establishing an awareness 
of the problem within and throughout 
the organization. Environmental offices 
within the DOTs contacted in the tele-
phone survey were particularly con-
cerned about the extent of their organiza-
tions' awareness and, as importantly, the 
seriousness with which some employees 
regarded hazardous waste problems. 
These responses largely echoed the re-
sults of the more extensive discussions 
with other divisions (planning, design, 
right-of-way) of DOTs during the case 
studies. Many divisions were especially 
concerned that failure to take the issue 
seriously by those divisions preceding 
them in the various phases of highway 
construction could have serious conse-
quences for their employees and budgets. 

Overall, awareness was believed to 
have improved in the last several years 
and was regarded as generally good, in 
the sense that most employees knew of 
the existence of the problem. The greatest  

concern centered on the degree of seri-
ousness with which some employees re-
garded the problem and whether there 
was a constant and consistent effort being 
made to detect hazardous waste prob-
lems. This was especially the case for dis-
trict employees and individual project en-
gineers in states that have a more 
decentralized organizational structure. 
As a result, more than a few states men-
tioned their efforts to direct training to 
the district level to improve awareness in 
either maintenance or project initiation 
staff. 

Because of the liability and potential 
cost involved, many of the environmental 
offices were concerned that the top man-
agement of their organizations, while 
aware of the hazardous waste problem, 
had not made the urgency and impor-
tance of the issue felt throughout their 
DOTs. The disruptions and delays in 
construction caused by unexpected dis-
coveries of hazardous waste on major 
projects have tended to achieve this re-
sult, but generally at significant costs to 
DOTs. Failure to confront the issue and 
spread its awareness within the organiza-
tion may ultimately result in a major and 
costly hazardous waste problem. 

General Hazardous Waste 
Approaches 

The case studies and telephone survey 
revealed that many states first became 
aware of hazardous waste problems 
through difficulties in their maintenance 
divisions, others through the discovery 
of serious problems on a major project, 
and yet others from the cumulative effect 
of recurring problems on smaller proj-
ects. The states were nearly evenly dis-
tributed among these sources as the ori-
gins of their hazardous waste programs. 

For all of the states, the tendency has 
been to incorporate hazardous waste pro-
cedures into other standing procedures 
for the highway construction process 
without creating separate paths for proj-
ects with hazardous waste and those 
without. Invariably, the stated hazardous 
waste approach is to screen for it as early 
as possible in the project development  

phase. Generally, this is in conjunction 
with either the central or district office 
preparation of environmental docu-
ments. In this sense, hazardous waste is 
just one more aspect of the NEPA pro-
cess and the assemblage of data for the 
study of the alternatives in planning cor-
ridors. What makes hazardous waste dif-
ferent, however, is that often the prob-
lems are relatively well hidden or difficult 
to discover without significant work be-
yond a cursory, windshield survey of 
sites. One result of this is that many 
DOTs have emphasized that all employ-
ees need to be aware of, and look for, 
possible signs of hazardous waste—from 
surveyors to archaeologists, to geotech-
nicians, to appraisers. This point will be 
further explored later. 
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Approaches to Projects 
Late in the Preconstruction 
Process Versus New Projects 

In the course of incorporating hazardous 
waste procedures into their basic envi-
ronmental process, DOTs have had to 
establish procedures for dealing with 
projects where hazardous waste prob-
lems are encountered well along in the 
highway building process and policies 
and procedures for avoiding such discov-
enes in the future. Regardless of the cur-
rent level of awareness to hazardous 
waste problems and even in the best of 
circumstances, DOTs will continue to 
confront hazardous waste on property 
they already own or in projects that were 
far along in the construction process be-
fore the procedures and awareness devel-
oped for early detection. As a result, there 
is a two-track process going on in all of 
the states. Most of the written guidelines 
are concerned with getting an awareness 
of potential hazardous waste problems 

through the very early screening pro-
cesses of environmental audits and initial 
site assessments, and avoiding them 
through feedbacks to the planning pro-
cess and the analysis of alternatives. 
Where alternatives are not available, the 
procedures are geared to minimizing the 
potential cost and liability of the DOTs 
by, for example, requiring current own-
ers to clean up, making adjustments to 
appraisal standards, and using cleanup 
cost estimates to reduce the fair market 
value of properties. These issues are ad-
dressed more fiilly below. 

For properties that have already been 
acquired and for projects that are far 
along in the project -development pro-
cess, however, the options available are 
often much more limited. Assuming the 
costs of the contamination are not so 
high that the project must be canceled, 
DOTs often have little choice but to ac-
quire the - property if not already pur-
chased, do the cleanup, and seek cost re-
covery from the potentially responsible 
party. In these instances, time is usually 
of the essence because of the costs for all 
of the resources tied up, waiting for a 
resolution of the problem before starting 
or resurning work. 

For projects far along in the precon-
struction process, construction and cost 
recovery procedures are of primary im-
portance. Rapid response to, and resolu-
tion of, the problem are generally the 
primary goals because even moderately 
severe contaminations and their cleanup 
costs may pale in comparison to the costs 
ofdelay. Furthermore, since most depart-
ments began their hazardous waste expe-
riences with some unexpected discoveries 
of hazardous wastes in construction, they 
have tended to develop procedures to 
deal with it there first. For many DOTs, 
the efforts now underway are to move the 
awareness and detection of the problem 
backward to earlier and earlier stages in 
the project development process. 

Strong Need to Plan Early 

Early discovery, emphasized by all indi-
viduals contacted throughout the study, 
provides many benefits, all related to the 
fact that it maximizes the choices avail- 

El Origin of Hazardous Waste Awareness 
Evolutionary: 7 States 
Costly delays on major project: 5 States 
Lengthy but not costly delays: 3 States 

El First Problems Occurred In 
Preconstruction: 13 States 
Maintenance: 2 States 

El Awareness Levels Within Organization 
Good at all levels: 9 States 
Problem with*- 

Top management: 2 States 
Central staff: none 
Districts: 5 States 

AWARENESS OF THE IMPORTANCE OF HAZARDOUS WASTE 
WITHIN THE ORGANIZATION 

More than a few states mentioned their efforts to get training to the district level to 
improve awareness, either in maintenance or project initiation staff. One state cited 
training as the key to awareness and understanding of the need to incorporate hazardous 
waste considerations into regular procedures. 

GENERAL POLICY AND PROCEDURES ON ORGANIZATION-WIDE BASIS 

El Written Policy/Procedures Document 
In place: 7 States 
Being revised: 2 States 
Being drafted: 2 States 
None, or procedures in development: 5 States 

— As reported by the 16 telephone survey states — 
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able. Early discovery and assessment of 
the severity of the problem allows for 
efficient trade-offs to be made in the plan-
nine-, design, riaht-of-wav, and construc-
tion phases of the project. A step-wise 
decision process that finds the least-cost 
and least-delay approach can be initiated. 
Some of the alternatives that might flow 
from such a strategy in descending order 
of the level of avoidance include (1) re-
alignment to avoid the site completely; 
(2) realignment to minimize the contarri- 
illal.Cd 	 Lukt:111- (3) icdclilgil to 
avold disturbing tile contaminated por-
tion of the property; (4) redesign to nuil-
i1n1ZC the diSLUrbailLC oft-he hazard(JUS 
waste; (5) if disturbance is unavoidable, 
securing cleartup by the property owner 
prior to acquisition; (6) if prior cleinup 
isunit-tainihle,useoflow cosr,buroften 
time consuming, remediation tech-
niques; (7) use of fast, but often expen-
sive, techniques to clean up tile site; or 
(8) a decision not to build if the costs of 
all the alternatives exceed the projeces 
benefits. 

The earlier in the project development 
phase tile problem is discovered, the 
more of these choices may be available. 
As projects move further and ftirther 
along, some of the least costly and least 
liabilitN producing options will be pre-
cluded. 

THE EVOLUTIONARY PROCESS 
FOR DEALING WITH 
HAZARDOUS WASTES 

A key finding in the case studies that 
tended to be confirmcd by the telephone 
survey is the evolutionary nature of haz-
ardous waste approaches, policies, and 
procedures. The degree to which formal, 
written policies and procedures are in 
place tended to correspond to the lengodi 
of time that the DOTs had been actively 
confronting hazardous waste problems. 
The first formal, written documents tend 
to be general policy and procedures oil 
an organization-wide basis. About 75 
percent of the states in the case studies 
and telephone survey reported that they 
had such policies in place, in revision, or 

in drafting. The others said that the),  were 
still in the early stages of the evolutionary 
process and had yet to formalize their 
evolving procedures into written pol-
icies. 

Because of the length of time that some 
of the states have been dealing with the 
problem (particularly California and 
New Jersey), the evolution of their haz-
ardous waste programs has been more 
extensive and has progressed ftirther to 
written procedures thmi has that of other 
states. For most states, their hazardous 
waste programs began to develop for-
mally in the period 1986-1988, with 
most initial written procedures (often 
preceded by interim guidelines) ap-
pearing over tile next 2 years (1988-
1990). Some of these states (notably 
Florida, 111irtois, Pennsylvania, and Vir-
ginia) have developed rather extensive 
written procedures as well. 

The experiences described by the states 
are quite varied in the detail of the evolu-
tion of their approaches and the stages 
at which the),  find themselves. Some have 
relatively well-developed specific proce-
dures for a particular area and yet do not 
have an overall, departmental i, ,uidance 
document for the problem. Nevertheless, 
a basic evolutionary pattern seems to be 

present and most DOTs are at some 
poiiit in this process. The following is 
a stylized, composite description of tile 
development process that is perhaps 
most accurate, in all its respects, for 
states, such as California and New Jersey, 
that have been dealing with hazardous 
waste for more than a decade. Other 
states, building on the procedures and 
information gained from these states and 
elsewhere, have been able to avoid some 
of the early development process and 
adopt strategies already tested in practice. 
The examples used in this section are 
largely confined to the case-study states 
because a ftiller examination of their pro-
cess was possible. 
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The evolutionary nature of hazardous 

waste programs can be attributed in part 

to the difference between hazardous 

waste laws and practically all other re-

quirements that DOTs must meet. Haz-

ardous waste cleanup statutes do not pre-

cisely prescribe solutions, and the federal 

government has not issued specific how-

to-comply rules and regulations. DOTs 

are accustomed to receiving direction and 

guidance for complying with federal reg-

ulations, but very little has been pro-

vided. Consequently, there has been both 

reluctance and difficulty in recognizing 

and adjusting to the fact 

' 
that the DOT, 

like ever~ other individual property 

owner or operator, has had to take the 

initiative itself. 

Ad Hoc Initial Approach 

None of the DOTs surveyed have at-

tempted to drop fully developed policies 
and procedures directly into place to deal 

with potential hazardous waste prob-

lems. Rather, the first reactions to haz-

ardous waste problems generally occur 

as ad hoc responses to isolated projects. 

Discussions with DOT environmental 

offices indicated that these first dealings 

with hazardous waste problems tended 

to be characterized by continually in-
venting or reinventing approaches, espe-

cially if, and as, they-occurred in different 

districts. This continual, ad hoc initial 

approach was further reinforced by the 
varying circumstances of hazardous 

waste problems and the differing require-

ments that often result. While this pro-

cess may have been time consuming, it 

may also have been beneficial as a learn-

ing process for the DOT's staff. 

Then, either because of a major prob-

lem that attracts the attention of the high-

est policy-makers in the organization, be-

cause of continuous and more frequent 

problems that no longer lend themselves 

to ad hoc solutions, or because of outside 

demands from state environmental regu-

latory agencies, general policy and proce-

dure guidelines are usually developed. 

These general guidelines tend to set forth 

the responsibilities of the divisions within 

DOTs and expound on the basic policy 

UNDERGROUND STORAGE TANK 
PROCEDURES 

El Separate UST Procedures 
Formal: 12 States 
Informal: 2 States 

El UST Cleanup Fund In State: 13 
States 
Available to DOT: 
Yes: 7 States 
Uncertain: 3 States 
No: 3 States 

Topped by DOT: 3 States 
Not topped, but expect to: 2 States 

ASBESTOS PROCEDURES 

El Source of Asbestos Procedures 
Developed in-house: 2 States 
Decide on case-by-cose basis: I 
State 
Rely an contractor to follow state 
requirements: 9 States 

— As reported by the 16 telephone 
survey states — 

of early detection and resolution. Initial 

policies generally included the basic re-

quirements for site assessments and early 

discovery, and policies for dealing with 

projects far along in the project develop-

ment process. Some DOTs' initial or in-

terim guidelines were separate docu-

ments emphasizing specific aspects or 

procedures that had evolved in specific 

units, such as design or right-of-way. 

Many states that were at this level in the 

development of their procedures noted 

that they believed they were still spend-

ing too much time dealing with unex-

pected discoveries and did not believe 

that adequate policies and procedures 

were in place. 

The Evolution of Formal Procedures 

The approaches and solutions adopted 

under general guidelines tend to evolve 

into repeating patterns of specific activi-

ties and steps for dealing with hazardous 

waste problems. These patterns lend 

themselves to being formalized into writ-

ten procedures that address many more 

specific and individual aspects of the 

problem—from planning through con-

struction and maintenance. The early 

policies often emphasize the process of 

dealing with hazardous waste and the re-

sponsibilities of the various DOT units. 

The next step in the process generally 

creates concrete, written guidelines from 

the actual procedures that have evolved 

to assure that the process occurs and that 

responsibilities are met. At this point, 

specific procedures that include manda-

tory steps and approvals are usually de-

veloped for all divisions. Often, they are 

further refined with specific directives to 

individual offices and employees. 

For both Massachusetts and Colorado, 

some of their first big problems with haz-
ardous waste were found at their mainte-

nance facilities. Both states were the tar-

gets of action by their SRA to clean up 
hazardous waste spills and to institute 

proper handling procedures for hazard-

ous materials. Procedures and require-

ments for cleanup of these sites, includ-

ing site assessments, use of consultants 

and contractors, and remediation plan-

ning, have subsequently been extended 

to general right-of-way problems as well. 

For California and New Jersey, the 

policies and procedures for each unit 

tended to be developed, often with spe-

cific guidance for surveyors, geotechnical 

units, planning and design staff, apprais-

ers, other right-of-way staff, environ-

mental staff, and construction and opera-

tions employees. In some cases, units had 

specific policy documents and separate 

procedure documents, often with guide-

lines, specifications, and checklists. 

For many states, certain areas of recur-

rent concern to DOTs had relatively well-

developed, specific procedures in place. 

These include procedures for dealing 

with asbestos and with underground 

storage tanks (USTs) and associated soil 

contamination. Federal requirements for 

underground storage tanks and leaking 

USTs have led to the creation by most 
state regulatory agencies of specific 

guidelines for all tank owners and associ-

ated requirements for resolving problems 

with leaking tanks. Colorado, Massachu-

setts, New Jersey, and Florida provided 

their state procedures. 
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Asbestos is another area in which some 
states have well-developed procedures, 
invariably adopted in conjunction with 
their SRA, As with underground storage 
tanks, the problems with asbestos reach 
far beyond transportation projects and 
have engaged the attention of SRAs to 
deal with the problem. New Jersey devel-
oped its procedures from those the state 
building department was requiring of all 
owners of property that might contain 
asbestos. The New Jersey DOT has used 
several consultants for asbestos removal 
and structure demolition and has let its 
procedures evolve in step with the experi-
ence gained. Because nearly 80 percent 
of the structures that it takes are contami-
nated by some source of asbestos, well-
developed procedures have been neces-
sary and relatively easy to construct. 

Washington State has an extensive as-
bestos procedure manual, specifically tai-
lored to highway projects and opera-
tions, that includes facilities survey, 
health and safety issues, training, project 
development, construction, and asbestos 
abatement operations. Numerous appen-
dixes cover checklists, specifications, and 
guidelines for all aspects of the program. 

Because underground storage tanks 
and asbestos problems are widespread 
and generally have many characteristics 
in common from occurrence to occur-
rence, SRAs and DOTs have been able 
to develop these procedures to more de-
finitive, descriptive levels with specific re-
quirements and instructions for dealing 
with them. For other hazardous waste 
problems, the mixtures of waste, the 
characteristics of the site, the risk to 
groundwater and of human exposure can 
all affect the specific approach taken. The 
result is that for dealing with these prob-
lems, state procedures must remain flexi-
ble to changing circumstances and regu-
latory requirements. 

Continuous Process of Revision 

Many states emphasized that their haz-
ardous waste policies continued to evolve 
over time. As experience is gained with 
particular procedures, they are generally 
revised to reduce the burden imposed, 

improve the efficiency of the process, or, 
in some cases, improve the compliance 
of recalcitrant units. 

In the case of New Jersey, awareness 
of the problem dates back over a decade 
to the late 1970s, and, as a result, the 
New Jersey DOT has experienced this 
complete evolutionary process. The New 
Jersey DOT staff emphasized that, to the 
extent possible, it has been important to 
allow the procedures and policies to 
evolve and remain flexible. In some areas, 
only general guidance may be necessary, 
while, in others, more formal written 
procedures are important. California se-
conded this assessment, indicating that 
in some instances, extensive procedures 
and steps can be burdensome and count-
erproductive. Although meeting envi-
ronmental requirements was foremost in 
the minds of these DOTs'stA they felt 
that, in some areas, their initial proce-
dures were unnecessarily detailed and re-
quired more work and information than 
actually needed. 

Both California and New Jersey em-
phasized that they are continually adapt-
ing their procedures where necessary and 
that, in a sense, a successful program is 
never fmished, but is always in a certain 
degree of flux. As federal environmental 
laws are rewritten over the next decade—
especially RCRA, CERCLA, and the 
Clean Water Act—state approaches will 
need to remain flexible and capable of 
continual evolution. 

State environmental laws and regula-
tions are continually being revised as 
well. DOTs will need to remain active in 
the development and knowledge of these 
changes. For instance, a number of state 
superfand statutes authorize the state en-
vironmental regulatory agency to recover 
punitive damages of up to three times 
the state's cleanup costs if potentially re-
sponsible parties fail to clean up a con-
taminated site after being ordered to do 
the cleanup or being notified of their re-
sponsibility for it. DOTs may want to 
negotiate an agreement with their SRA 
(as part of an MOU) whereby the SRA 
notifies 'or orders the PRIs at sites within 
DOT rights-of-way to clean up the sites 
so that the treble damage option is avail-
able. This can provide a powerful incen- 

tive for PRIs to clean up the site in a 
timely manner. Alternatively, DOTs may 
want to seek specific statutory authoriza-
tion to recover punitive damages. 

ORGANIZATION 

The key issue for the organizational struc-
ture of the DOT is whether it is centralized 
or decentralized and what effect that has 
on the discovery and control of hazard-
ous waste problems. Where the DOT is 
decentralized, invariably the view is that 
the districts look to the center for policies 
and that the central office performs an 
oversight role whether for the environ-
mental office or for design, right-of-
way, etc. 

DEPARTMENT OF TRANSPORTATION 

General DOT Structure 
All centralized: 2 States 
All decentralized: 9 States 
Combination: 4 States 

El Hazardous Waste Responsibility 
Centralized: 8 States 
Decentralized: 8 States 

STATE ENVIRONMENTAL REGULA- 
TORY AGENCY (SRA) 

SRAs' organization tends to follow the 
some pattern as DOW with decentral-
ized regional or district offices. As impor-
tont for SRAs is whether the functional 
areas are centralized in one organization 
or whether they are spread across sepa-
rate organizations. Even where the state 
regulatory agency is consolidated in one 
organization, there are usually separate, 
functional units within that organization. 
The problem that hazardous waste issues 
cut across more than one unit was fro-
cluently mentioned. 

F-1  State Environmental Regulatory 
Functions 

Consolidated: 12 States 
Separate: 4 States (generally for 
health and safety and under-
ground storage tanks) 

— As reported by the 16 telephone 
survey states — 
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STATE DOT ORGANIZATIONAL 
STRUCTURE AND ITS EFFECT ON 
THE HAZARDOUS WASTE 
PROCESS 

A striking aspect of the case studies and 
telephone survey was the effect of DOTs' 

organ~izational structure on their ap-

proach to hazardous waste and their diffi-

culties with resolving hazardous waste 

problems. DOTs, generally reflecting the 

organization of their state's other agen-

cies as well, tencled to be either central-
ized or decentralized. Only a few states 

(New Jersey, New Hampshire, and Ten-

nessee) considered themselves central-

ized with all functions concentrated in 

the central office. Four states (Arizona, 

Louisiana, Minnesota, and Montana) re-

ported their organizations as a com-

bination, generally with preconstruction 

centralized while construction was de-

centralized. The remaining states charac-

terized their approach as basically clecen-

tralized, with all phases of project 

development delegated to their districts. 

Similarly, the SRAs of decentralized 

states tend to be organized on regional 

or district levels with decision-making 

authority over cleanup actions and plans 

residing there as well. The net result was 

that about half the states in the case stud-

ies and telephone survey noted that the 

hazardous waste responsibility was cen-

tralized and the other half said it resided 

in the districts. 

Centralization Versus 

Decentralization 

Most states characterized centralization 

of environmental ftinctions and hazard-

ous waste oversight as a definite advan-

tage (while environmental offices in de-

centralized states characterized their 

structure invariably as a disadvantage). 

The primary advantages involved the 

ability to maintain consistency in ap-

proach, to maintain better oversight of 

projects and assure that all procedural 

steps have been followed, to allow more 

specialization in environmental staff, and 

to maintain communications and coordi- 

nation between the DOT and the SRA. 

Part of the organizational difficulty 

was the interactive effect of a combina-

tion of a decentralized DOT arid clecen-

tralized SRA. This was cited as a problem 

by Massachusetts and California. The pri-

mary negative effect was that this decen-

tralization leads to different decisions and 

response times from the regional SRA 

offices. Each office may interpret the cen-

tral guidance somewhat differently, re-

sulting in different resolutions of similar 

problems for DOT projects, which could 

have long-term liability implications for 

the department. Similarly, more than a 

few DOTs mentioned that their districts 

interpreted the hazardous waste proce-

dures differently or exhibited different 

levels of zeal in following them. The re-

sults, in such cases, were too many after-

the-fact cfforts required of the small, cen-

tral environmental staff to resolve district 

problems. 

New Jersey particularly felt that the 

combination of a central environmental 

staff for both the DOT and SPA assisted 
in coordinating and standardizing poli-

cies and procedures at all levels. 

Specialization of Environimental 

Staff 

Where primary responsibility within 

DOTs for detecting and resolving haz-

ardous waste problems lies with the dis-

trict engineer or district project manager, 

generally the central environmental staff 

serve as in-house resources for interpret-

ing and disseminating environrnental re-

quirements and for training field employ-

ees to be aware of SRA regulations. 
Colorado has a centralized environ-

mental review office, but because most 

control of actual projects occurs at dis-

trict levels, there has had to be a dispersal 

of environmental experts to each district. 

The result is that the district environmen-

tal person has to be a Jack-of-all-rrades, 

with the central environmental office 

staff responsible for hazardous waste act-

ing as a clearinghouse and source of in-

formation and expertise. The need to 

spread staff across the districts eliminates 

some of the opportuniry to specialize and 

to develop the environmental expertise 

in-house for hazardous waste evalua-

tions. 
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This problem was echoed by other 
states, even those with large environmen-
tal staff scattered throughout their dis-
tricts. Some of the problems thereby cre-
ated, however, were resolved in some 
measure through the use of outside ex-
perts in the form of hazardous waste con-
sultants. All of the states to varying de-
grees use contractors, generally on open-
ended arrangements (or are moving to-
ward such arrangements) to provide 
rapiJ response for initial site assessment 
or preliminary site investigation (ISA/ 
PSI) work. These consultants and con-
tracts substitute for the alternative of in-
house expertise that is difficult to develop 
or maintain in a decentralized structure. 
Similar arrangements exist for remedial 
investigation and feasibility study (RI/ 
FS) work and for remediation. These is-
sues are examined more fully below. 

Accepting the Structure and 
Making It Work 

The organizational structure of state 
agencies is generally an established fact 
that DOTs can not change, or certainly 
would not change, merely for the conve-
nience of resolving hazardous waste 
problems. Ways to circumvent problems 
caused by organizational structure were 
offered by many states in the case studies 
and telephone survey. The key issues 
were communication, a clear understand-
ing of responsibilities, and training. 

Effective communication between the 
central environmental staff and the dis-
tricts, especially regarding the responsi-
bilities of employees for early detection 
and continuous awareness of hazardous 
waste problems, was frequently empha-
sized. Well-established written proce-
dures can help in this respect by clearly 
delineating the procedural steps and re-
sponsibilities of all staff. A remarkably 
consistent concern of all DOT environ-
mental offices was the need for training, 
both initial and recurrent, at all levels of 
the organization. just as consistently, few 
felt that sufficient training was taking 
place. 

The Washington State environmental 
office, perhaps, summed up the problem 
best. They noted that, though their pro-
cess is quite decentralized, the state orga-
nizational structurels not actually a prob-
lem because they work at making it work. 

TRAINING TO EXTEND 
AWARENESS, RESPONSIBILITY, 
AND SAFETY 

Many states cited training as the key to 
awareness of the hazardous waste prob-
lem and understanding the need to incor-
porate hazardous waste considerations 
into the regular procedures of all DOT 
units. Yet, only five states noted that they 
have a continuous program of specific 
hazardous waste training although four 
others indicated hazardous waste was in-
cluded as part of other regular training. 
The remaining states said that what train-
ing occurred was sporadic if at all. Very 
often the training was restricted to a few 
individuals attending outside courses, 
such as the NHI course, and generally 
did not extend beyond environmental 
and right-of-way staff. 

Training for Top Officials 

Training for top management presents a 
problem because of the many other de-
mands on their time. Although environ-
mental offices believed that the 4.5 day 
NHI course would be extremely valuable 
to all employees, few believed that such 
extensive training was realistic for either 
all employees or top management. Nev-
ertheless, a short course, particularly at-
tuned to the liability concerns for the 
department, both financial and health 
and safety, would be possible and nec-
essary. 

Eight-, Twenty-Four-, and 
Forty-Hour Training 

Quite often, employees apt to first con-
front hazardous waste problems—survey 
crews, archaeological experts, geotechhi- 

cal crews, and appraisers—do not receive 
training in hazardous waste issues. Fur-
thermore, those that do generally receive 
training geared to using procedures for 
early detection and awareness of the seri-
ousness of the problem. Health and 
safety training, like the OSHA 8-, 24-, 
and 40-hour courses, was virtually absent 
for all but some construction and envi-
ronmental office staff. For the employees 
first likely to encounter hazardous waste, 
this lack of training may prove injurious. 
Many environmental offices expressed 
deep concern that health and safety train-
ing was not taking place. This could have 
serious consequences for DOTs in the 
ftiture. 

TRAINING 

Training Program 
Continuous program of specific 
hazardous waste training: 4 States 
As part of other regular training: 
2 States 
Ad hoc training: 8 States 
No training: 2 States 

E) Training Staff 
Performed by environmental/hoz-

-ardous waste unit: 4 States 
Outside consultants: 10 States (typ-
ically the National Highway Insti-
tutes training course using the NHI 
manual [Denbow and Rothman 
1990]) 

— As reported by the 16 telephone 
survey states — 
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TRANSPORTATION VERSUS SUPERFUND TERMINOLOGY 

The site investigation process developed and recommended for use by DOTs differs 
from the terminology and steps that characterize the U.S. EPA process for use at 
Superfund sites. The EPA process is oriented toward controlling a single, discrete 
hazardous waste site, e.g., a dump or an abandoned factory. The DOT terminology 
is geared to the highway construction process where portions of many hazardous waste 
sites might be encountered. The DOT terminology was recommended in a report 
prepared by a special committee of the American Association of State Highway and 
Transportation Officials that was published in its final form in February 1990 [AASHTO 
19901. Subsequently, this terminology has been adopted and used by many states 
and the Federal Highway Administration. 

The sequence of steps in the highway process is (1) site screening, (2) initial site 
assessment (ISA), (3) preliminary site investigation (PSI), (4) detailed site investigation 
(DSI), (5) hazardous waste management plan (HWMP), and (6) site cleanup and con-
struction. Site screening occurs in the earliest planning stages of the project location 
process when an analysis of the project corridor and its alternatives is being performed. 
ISAs are generally conducted after a principal alignment has been tentatively adopted. 
ISAs can also be done to show comparisons between major alignment alternatives. 
PSIs are conducted on suspect sites in the chosen alignment before the final decision 
on the project occurs and before final design work begins. The ISA/PSI correspond to 
the Superfund steps of preliminary assessment and site investigation (PA/Sl). 

If the project decision requires involvement with a hazardous waste site, the detailed 
site investigation and the hazardous waste management plan are used to develop the 
detailed information for the remediation process. The DSI/HWMP correspond directly 
to the remedial investigation and feasibility study (RI/FS) steps of the Superfund cleanup 
process and include the same issues for analysis. Depending on the site and the 
contamination, cleanup or control may occur either before or in conjunction with 
construction. 

Refiresher Training 

In addition to initial training, refresher 
or ongoing programs may be required, 
especiaBy as the regulatory climate 
changes over the next decade. As noted, 
only 5 of the 16 states reported that their 
hazardous waste training was a continu-
ous process. Without sufficient training, 
much as without strong top management 
awareness and leadership in this area, 
written policies and procedures may not 
offer much of a bulwark against the con-
tinuing problems of hazardous waste. 

Enfiranchising State Universities for 
Assistance in Training 

Much hazardous waste research is being 
conducted at universities, throughout the 
country, in aH aspects of the problem. 
As a result many state institutions are 
reservoirs of extensive expertise in the 
subject. DOTs may consider tapping 
these resources more fiffly. Louisiana 
DOT has used Louisiana State Univer-
sity for some of its hazardous waste 
training. 

Another example is the extensive, haz-
ardous materials training manual for op-
erations and maintenance which was de-
vised for Pennsylvania DOT by the 
Center for Hazardous Materials Re-
search at the University ofPittsburgh Ap-
plied Research Center. The manual cov-
ers more than 200 pages of information 
of concern in the operations and mainte-
nance areas. 

SYSTEMATIC APPROACH TO 
DETECTION AND 
CHARACTERIZATION IN EARLY 
PHASES 

The most important step for the future 
of DOTs in effectively dealing with haz-
ardous wastes is to detect them as early 
as possible. The earlier the detection, the 
greater the number of choices available 
and the fewer the resources that may be 
wasted on redesign or abandonment of 
projects that become uneconomic when 
sites with significant problems can not 
be avoided. Consequently, all the DOTs 
have adopted some process to begin find-
ing sites in the early planning stages of 
projects although discoveries of hazard-
ous waste, at stages far along in the proj-
ect development process, continue and 
will continue. Early detection depends on 
establishing a philosophy that all agency 
employees view the detection of hazard-
ous waste as part of their responsibility. 
Indeed, for their own safety, on-site em-
ployees must be constantly sensitive to 
the issue. 

The processes adopted by DOTs var-
ied little in their overall thrust. The basic 
sequence of steps is to perform a cursory 
site screening for hazardous waste on all 
property to be acquired or considered for 
acquisition in the environmental alterna-
tives analysis. Initial site assessments 
(ISAs) are then carried out on suspect 
parcels, once a primary alignment has 
been selected. Where the indications of 
hazardous waste are high, preliminary 
site investigations (PSI) are then con-
ducted. For some states, the ISAs are 
expanded directly into partial PSIs when 
the likelihood of hazardous waste is very 
high. Remedial investigations, feasibility 
studies, and remedial actions follow. 
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What did vary was the degree to which 
formal procedures have been put in place. 
In many cases, the DOT's overall policy 
guidance specifies the areas to be covered 
but does not provide specific steps or 
procedures. In some cases, checklists, 
specific sequential steps, and require-
ments for notification have been devel-
oped for each stage of the discovery pro-
cess. For others, for example New 
Hampshire and New Jersey, the steps are 
contained in their consulting agreement 
that sets forth the statements of work and 
procedure required at each step of the 
process. Nearly all states, in some form 
or another, have a standard approach 
adopted in one of these forms through 
the ISA level. After that, most of the 
specific steps are defined according to the 
site. These standard approaches conform 
to the requirements of the U.S. Environ-
mental Protection Agency and the state's 
SRA, but are customized for the states 
own construction process. In states 
where consultants are primarily used, 
they are generally instructed as part of 
the standard contract language to simply 
abide by those EPA/SRA requirements. 
Several states provided their documents 
which specifically specify these require-
ments (Massachusetts and Ohio). 

While most states reported that they 
believed they were still trying to put a 
more effective hazardous waste program 
in place and catch up to the problem, 
most of them also seemed to have found 
some type of solution to the problem: 
either through well-developed guidelines 
for all staff, in-house expertise to devise 
and carry out screenings and oversight, 
or the use of outside experts to provide 
the same. 

Site Screening 

All states indicated that their first step 
in the process was a simple windshield 
survey or cursory audit of potential right-
of-way. As opposed to a full-scale ISA, 
this stage considers only obvious, current 
physical features of the property and gen-
erally includes at least a cursory examina-
tion of the current activities on and uses 
of the land. Windshield surveys and 
audits occur early in the process and may 

include all parcels in an alternatives analy-
sis in the environmental review stage. 

New Hampshire was the only state 
that reported it performed initial site as-
sessments on all new right-of-way. All of 
the other states screened parcels at this 
rough level first to avoid unnecessary as-
sessment cost. This screening is generally 
done by field and project initiation staff. 

Initial Site Assessments 

For initial site assessments, the responsi-
bihty for seeing that they are performed is 
evenly divided among the states between 
the central hazardous waste unit and the 
district staff. No particular advantages 
were seen in one approach or the other. 
Often, it is a function of state orgarniza-
tion or it depends on the availability of 
staff. 

Who performs the ISAs is about evenly 
divided between in-house staff and con-
sultants, with a slight advantage to in-
house staff. Some states (New Hamp-
shire, Pennsylvania, and Virginia) rely on 
in-house staff to assess routine or small 
sites, while using consultants on sus-
pected large or complex sites. 

As mentioned earlier, written proce-
dures were reported by nearly all states 
in either their overall policy documents, 
in specific procedures and checklists, or 
in agreements with their consultants. 

Of particular note in this stage of the 
process is the emphasis that some states 
put on the thoroughness of the history of 
sites. There is a constant tension between 
overinvestigation on one hand with the 
high costs and time involved, and the 
potential problems that can arise from 
a less thorough assessment that may let 
problems slip through to subsequent 
phases of the project. While there is no 
easy answer to the trade-offs that must 
be made here, the view was expressed 
that a more thorough ISA can save on 
the expense involved in the next step, the 
preliminary site investigation, by pin-
pointing and reducing the testing re-
quired. 

A subsidiary issue in the ISA stage is 
one of communication. In addition to 
the need to inform and train personnel 
in the importance of, and their responsi- 

bility for, detecting hazardous waste, 
there is also a critical need to inform all 
staff when sites are suspected of con-
tainiiig hazardous waste. Geotechnical 
crews, surveyors, and archaeological staff 
may be particularly vulnerable if the re-
sults of ISAs are not disseminated prop-
erly. New Jersey, California, and Colo-
rado have a specific guidance for 
informing their geotechnical employees 
of suspected hazardous waste sites. 

SITE SCREENING AND INITIAL SITE 
ASSESSMENTS 

El Level of Assessment 
Screening then ISA: 15 States 
ISA all new ROW: I State 

El Whose Responsibility 
Central hazardous waste unit: 7 
States 
District staff: 7 States 
Both: 2 States 

El Who Does ISA 
In-House: 8 States 
Consultant: 5 States 
Both: 3 States (large or complex 
sites: consultant) 

Written Procedure 
All but one of the I I states that do 
ISAs in-house had a written proce-
dure, with the eleventh drafting 
one. The other states rely on the 
consultant's procedure. 

PRELIMINARY SITE INVESTIGATION 

Who Does PSI 
Consultant: 15 States 
Both in-house and consultant: I 
State (depending on staff avail-
ability) 

El Written Procedure 
SRA's procedure: 2 States 
Developed case-by-case with con-
sultant: 14 States 

— As reported by the 16 telephone 
survey states — 
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Furthermore, where ISAs indicate a 
high potential for serious hazardous 
waste contamination, the information 
must be fed back early to the planning 
and design staff. Because DOTs are gen-
erally developing the ISAs' information 
for use in the environmental alternatives 
analysis, the problem of information 
feedback should not be severe. Miat may 
not be clear, however, at this point, is 
the severity of the contamination, its ex-
tent, the cost to remediatc it, and the 
potential variability in all of these factors. 
The communication and exchange of in-
formation must flow in both directions. 
Feedback from the planning and design 
staff can be as important for determining 
the feasibility of handling a haa-irdous 
waste problem as the information from 
the environmental office is for avoiding 
it. 

Preliminary Site Investigation 

The purpose of the preliminary site inves-
tigation is to clarify such issues as the 
severity of the contamination and its ex-
tent, to provide preliminary estimates of 
the level of cfTort needed to remediate 

it, and to gauge the level of uncertainty 
surrounaig these issues. When a prelim-
inary site investigation is required, all of 
the states except Virginia indicated that 
they rely on outside consultants for the 
work rather than on in-house staff (Vir-
ginia. uses both). The large majority of 
states use open-ended, on-retainer-ty e , p 
contracts for PSIs. Consultants and con-
tractors are secured annually to remain 
on a standby basis, ready to respond rap-
idly when sites require investigation. Six 
staies reported that they contract for 
these services on a case-by-case basis, but 
the majority of these are moving to the 
open-ended t),pe of arrangement. The 
role of contractors is examined below. 

No DOT reported having specific 
written procedures because the actual 
sampling and testing to be done in this 
stagewill depend on the site. Many speci-
fied the areas to be covered in their over-
all policy documents; some specifically 
reference their SRA's guidance for haz-
ardous waste investigations; while others 
include the approach in the consulting 
contract specifications. Invariably, lan-
gruage in the consulting contract requires 
the contractor to meet all the applicable 
requirements of federal, state, and local  

procedures. Many states rely on their 
contractors for just this expertise in 
knowing what testing may be required 
and the protocols that must be followed. 

A key issue expressed by many DOTs 
concerning this point in the process is 
the need to get the information as early 
as possible and to feed it back to the 
plani-iing or design staff. Depending on 
the severity of the problem uncovered at 
this stage and how early the PSI has 
been performed, relatively inexpensive 
chanaes to projects may still be possible. 
The uneasy feeling that such opportuni-
ties have been missed and may continue 
to be missed U*i the future was expressed 
by some states. 

Detailed Site Investigations, 
Hazardous Waste Management 
Plans, Site Cleanup and 
Construction 

When it comes to the point of actually 
devising a remediation strategy and se-
curing remedial action, DOTs invariably 
rely on consultants and contractors to 
help in devising their approach for pre-
sentation to their SR-A. As with PSIs, 
DOTs rely on their presclected contrac-
tors' expertise in these areas. Such reli-
ance seems reasonable, given the expense 
of attempting to bring similar expertise 
in-house. 

For petroleum -contaminated sites, of-
ten an extended PSI covers most of the 
ground required for moving directly to 
remediation. The information may be at-
tainable with orAv slightly more sampling 
and testing than tinder a normal PSI. For 
more serious wastes, a separate detailed 
investigation and the development of a 
management plan may need to be under-
taken. 

Part of the ease with which petroleum-
contaminated sites may be more easily 
addressed is that nearly all states reported 
that formal underground storage tanks 
procedures had been developed either by 
or in conjunction with their SRA. The 
use of these procedures reduces the need 
for the separate development of strat-
egies for each case. Petroleum contami-
nation issues are more fiilly examined in 
Chapter 6. 
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RISK ANALYSIS AND 
MANAGEMENT 

The process of assessing and dealing with 
hazardous waste lends itself to using an 
"analysis of risks" or "management of 
risks" approach to the problem. In look-
ing at the options available to DOTs, 
many trade-offs may need to be made 
at all of the various levels of property 
auditing and site investigation examined 
above. As noted, nearly all DOTs use at 
least some form of decision process or 
flow chart for their hazardous waste pro-
cess, some more formal and extensive 
than others. At each decision point, in-
formation gathered since the prior point 
must be evaluated and then the decision 
made about which step to take next. By 
assessing the risks involved and the trade-
offs that must be made at each point, 
DOTs may be able to avoid "unneces-
sary" site investigation expenses. This is 
especially the case when in many in-
stances DOTs must make the business 
decision to go forward and acquire sites 
that they know are contaminated and, 
often knowing as well, that any cost re-
covery is unlikely. 

Furthermore, more than a few DOT 
environmental employees expressed their 
belief that they may be overanalyzing 
sites, or that the expenses for consultants 
and testing on some sites may be unrea-
sonable, or that, perhaps, better rules; of 
thumb or more common sense in the 
level of analysis applied to certain types 
of sites was necessary.' Indeed, the U.S. 
EPA and SRAs are also starting to recog-
nize the need to target the analysis to 
the known scope of the problem and to 
develop generic approaches to cleanup.' 
All of these reservations tend to point to 
the necessity of a more explicit look at 
all of the trade-offs needed in assessing 
potential hazardous waste problems. 

Definition of Project Risks 

It is worth a digression at this point to 
examine and clarify the types of project 
risks faced by DOTs. When discussing 
the problem of hazardous waste, the term 
risk occurs in several contexts for DOTs 

including health and safety risks, risk-
based cleanup standards, and financial 
risks. 

Health and safety risks are the risks 
that both the public and agency person-
nel face in the event that hazardous 
wastes are present on DOT projects. 
These risks are the potential harm that 
could befall humans, animals, and plants 
both in the immediate areas of the con-
tamination and downwind and down 
gradient of the contaminants. Risk arises 
from the uncertainty about finding haz-
ardous contaminants, about the extent 
and severity of the contamination if haz-
ardous wastes are found, and about the 
harm they will do. The potential harm, 
in turn, depends on the probability of 
exposure and the toxicity of the material. 

Risk-based cleanup standards are 
waste cleanup levels that depend on the 
health and safety risk posed by the con-
tamination. The risk standard is generally 
couched in terms of the probability of 
inflicting damage, as in the additional 
deaths or cancer cases per million people 
as a result of the existence of the contami-
nation. The level of hazardous waste con-
tamination that violates the agreed upon 
standard can vary significantly between 
sites depending on the potential popula-
tion exposure to the contamination. Po-
tential exposure depends on many fac-
tors, such as the topology, geology, and 
hydrogeology of the site, the prevailing 
wind patterns, the proximity of human 
and biotic recipients, and the types of 
pathways between them and the contam-
ination. Not all cleanup standards are 
risk-based. 

Financial risk to a DOT, like health 
and safety risk, is a ftinction of the uncer-
tainties concerning the presence of haz-
ardous waste, the extent of contamina-
tion, the required cleanup levels, and the 
cost to clean up. Financial risk also de-
pends on the size of the project and the 
potential.of the discovery to disrupt the 
construction process. Contaminated sites 
that go undiscovered can represent sig-
nificant unplanned outlays for project de-
lays and cleanup. The probability that 
contamination is present, therefore, must 
be assessed, and trade-offs made between  

the cost of detection and avoidance and 
the cost from failing to detect. One hun-
dred percent detection and avoidance 
could impose very high screening and 
investigation costs, while a low percent-
age of prior detection would impose its 
own, high cost for project disruption, 
site rernediation, and long term liability. 
DOTs must find reasonable procedures 
that recognize these trade-offs and find 
a balance between them. 

The meaning of the term risk may de-
pend on the audience, and DOTs may 
need to be carefi:d and precise in its use. 
Health and safety risk is a major public 
concern while risk-based standards are 
regulators'principal means of evaluation. 
A financial risk concern of a DOT might 
be subordinated to these risks by the pub-
hc or regulators when making compari-
sons or choosing alternatives. 

Time and Cost Considerations in 
Managing Risks and Making 
Trade-Offs 

There are usually a number of trade-offs 
that are made at each stage of the process 
for early detection of hazardous waste. 
Quite often they are characterized by the 
physical results of a survey or tests of 
property to determine the probability of 
a problem and the likely need for further 
analysis. These sorts of physical decision 
criteria seem to be well developed and 
used explicitly in most states' approaches 
and by their consultants and contractors. 
Often, however, crucial criteria of cost 
and time may be only implicitly consid-
ered if at all. Failure to explicitly consider 
them may be at the heart of the reserva-
tions expressed in the survey of the states',A 
programs. 
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Trade-offs need to be made between 
the time expended 'in extensive analysis 
of a site, the costs incurred in doing so, 
the probable risk of missing contamina-
tion, and the likely cost of missing some 
contamination, which will, in turn, de-
pend on the type of contamination likely 
to be present. In many cases, as noted, 
these trade-offs are often implicitly as-
sumed in the process, but making them 
explicit may greatly improve the deci-
sion-making process. 

As an example, many DOTs expressed 
misgivings that they were spending large 
sums of money on fairly simple and com-
mon contamination sites to then inform 
the owner that he has an obvious prob-
lem. The view expressed, but not verified 
with specific examples, is that the cost of 
investigation may approach the cost of 
remediation and that it would be prefera-
ble to save the investigation costs and 
move directly to cleanup after a simpler 
investigation and assessment. 

Some DOTs are doing this, in a sense, 
when they combine the PSI and DSI-
HWMP steps in their procedures. As 
noted previously, for petroleum contam-
ination problems, several states indicated 
they use an abbreviated PSI and move 
right into a detailed investigation and de-
sign of their cleanup strategy for presen-
tation to their SRA. 

Making a Business Decision 
Concerning Hazardous Waste 

According to the New Jersey DOT envi-
ronmental staff, only about 30 percent 
of owners clean up sites in New Jersey, 
even with the ECRA statute. The major-
ity of those owners are large firms that 
have accepted cleanups as a cost of doing 
business themselves and that may have 
significant in-house expertise and re-
sources devoted to this effort. The other 
owners (and it is probable that the per-
centage does not vary that much between 
states) are likely to be smaller firms with 
relatively few resources to do cleanups, 
or for whom the cost of remediation, or 
the loss of the value of the land from 
a reduced fair market value, would be 
significant economic blows. As a result, 

DOTs very often conveyed a certain 
sense of frustration and resignation that 
no matter what they did, by way of docu-
mentation and support of their right to 
recover cleanup costs, condemnation 
awards were likely to be higher than the 
impaired value of the land, cost recovery 
judgments would be difficult to secure, 
or the political consequences of finan-
cially strong DOTs seeking reimburse-
ment from small "mom and pop" opera-
tors would make recovery of their 
cleanup costs impossible. 

In these cases, DOTs need to be forth-
right in their analysis of project costs by 
deciding at some point early in the right-
of-way acquisition process on the proba-
bility of reimbursement and the impact 
this will have on the feasibility or cost-
effectiveness of a project. At some point, 
a business decision must be made to bear 
the cost, avoid the property through ma-
jor project modification, or halt the proj-
ect altogether. 

RIGHT-OF-WAY ACQUISITION 
ISSUES 

Right-of-way (ROW) officials are espe-
cially concerned with the problem of haz-
ardous waste. Because their views were 
directly solicited in the case-srudy states, 
the following discussion, and that for 
cost recovery, draw most heavily on the 
experiences and views expressed in those 
states. The feeling among right-of-way 
officials is that too often, in hazardous 
waste situations, they are involved much 
too late in the process. Often the business 
decision is made in the environmental 
process, with feedback to and from plan-
ning and design, to move forward with 
an alignment or a design where suspected 
or known hazardous wastes are involved, 
but are not "project-stoppers" from a cost 
standpoint. 

Early involvement of the right-of-way 
office may serve to minimize the cost 
that has already been assumed, or may 
produce the necessary feedback that as-
sumptions concerning the timing and 
cost for acquisition and cleanup are 
grossly inappropriate. Furthermore, a 
crucial factor brought forth by right-of- 

RIGHT-OF-WAY AND COST 
RECOVERY 

E) Valuation of Right-Of-Way 
Subtract the estimated cleanup cost 
from fair market value as clean: 1 
State 

El Condemnation Proceedings 
Escrow cleanup estimates: 3 States 

El Easements Tried: I State 

Good Legal Advice Volunteered as 
Important: 5 States 

— As reported by the 16 telephone 
survey states — 

way staff was that far too often they were 
denied sufficient time for dealing with 
landowners to try to achieve their pri-
mary goal of cleanup prior to acquisition. 

The approach to right-of-way ap-
praisal, and eventual cleanup cost recov-
ery, is very much a finiction of state laws 
and regulations as well as of federal laws 
and procedures. In fact, to assure maxi-
mum federal funding participation, 
where applicable, states must consider 
and comply with FHWA regulations in-
volving cleanup costs.' Notwithstanding 
state differences, the following describes 
the basic alternatives that DOTs face if 
the purchase of contaminated property 
is unavoidable. 

Early ROW Involvement to 
Maximize Time for Getting 
Landowner Cooperation 

The almost universally offered, and un-
prompted, goal of right-of-way offices 
in the case studies was to secure owner 
cleanup prior to acquisition of proper-
ties. In order to do this and meet sched-
ules, the right-of-way office invariably 
emphasized the need to be brought into 
the process as early as possible. Many 
DOTs apparently tend to pass on to their 
right-of-way units the requirement to ac-
quire hazardous waste contaminated par-
cels no sooner than other right-of-way 
parcels. However, given the differing in-
centives of the landowner and the DOT 
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in negotiating the sale of contaminated 

parcels, much more time may be needed 
to acquire the sites, whether cleaned up 

or not. Because the objective of right-

of-way units Is to hand the property to 

constniction cleared of all structures and 

ready for building, this late-iii-the-pro-

cess approach gives little time for tile 

steps required. 

If the right-of-way unit can negotiate, 

with the owner, for the owner to clean 

tip the property, the valuation of the 

property and acquisition process is no 

different from that of other properties 

because the property can then be ap-

praised and purchased "as clean." This 

approach takes time, however, for the 

negotiation with the owner, for the 

owner to remediate the site, and for the 

cleanup to be verified, and it greatly de-
pends oil the cooperation of the owner. 

This cooperation, in turn, depends on 

the extent of the contamination and the 

cost of cleanup relative to tile value of the 

property "as clean." If the owner believes 

that the cost to clean up will consurne 

too much of the value of the property, 

there may be little room for bargaining or 

coercing the owner to do so. The actual 

bargaining leverage of the DOT will de-

pend oil its experience in conclenination 

actions and on the property transfer laws 

of the state. Bargaining leverage may be 

increased through cooperation with the 

SRA with respect to the enforcement of 

the state's own superfand law. These is-

sues are considered next. 

Appraisal of Contaminated Parcels 

If the owner resists cleanup prior to ac-

quisition and essentially adopts a stalling 

poswre, DOTs may have no choice but 

to purchase rhc property and perform rhe 

cleanup. The crucial issue at this juncture 

becomes the valuation placed on the 

property and the willingness of the owner 

to accept it. If he does not accept the 

appraisal, the DO twill be torced to con-

demn the property for taking through its 

power of eminent domain. 

There are two options for the appraisal 

of the property. The DOT can appraise 

the property "as clean" and subtract the  

estimated cost of the cleanup to arrive at 

tile fair market value. If significant costs 

are involved, and die owner is not a large 

company with experience in such valua-

tions, it is unlikelv that the owner will 

settle for the subtraction of cleanup costs, 

and will hold out for conclemnation, ex-

pecting to receive more in that process. 

The other option is for the DOT to ap-

praise the property as clean and pay the 

owner that amount. At the same time, 

it would inform the owner that it will 

attempt to recover the cleanup cost after 

the fact. 

If the DOT must move to condemn 

the property, the options for appraisal 

are the same as those above. The options 

in this alternative are either to deposit 

the "as clean" cost as the fair market value 

and then seek to withhold the cleanup 

cost from access by the owner, or to de-
posit fair market value less the cleanup 

cost with the court. 

Condemnation proceedings have 
yielded variable results from DOW ef-
forts to deduct cleanup costs from the 

(Cas clean" value to arrive at fair market 

value. New Jersev has had to deposit the 

as clean value in condemnation proceed-

ings and has had mixed results in endeav-

oring to get judges to withhold access 

from the landowner of a portion of the 

amount as a reserve against the cleanup  

costs. On the other hand, Colorado has 

been successfill in depositing the fair 

market value in condemnation proceed- 

ings, including a deduction for the cost Z~l 
of cleanup. North Carolina, however, has 

not been able to offset the cleanup costs 

from the fair market value in conclenina-

tion proceedings, but attempts to do so 

in other appraisal activities. 

Estimating the impairment to the 

value of a property, because of the pres-

ence of hazardous waste, can be a prob-

lem for DOTs in their negotiations with 

both landowners and condemnation 

judges and juries. The simplest approach 

is that most often pursued, namelv, to 

estimate the as clean value and then sub-

tract the cleanup cost. A problem with 
deducting cleanup costs, in any case, is 
the uncertainty of those costs. Both land-

owners and judges are reluctant to be-
lieve the high, conservative estimates of 

cleanup consultants, while DOTs are un-

derstanclably reluctant to take less. 

Some states indicated that appraisers 
are hesitant to deal with hazardous waste 

problems and with trying to estimate the 

level of impairment.' Others noted that 

appraisers needed to have the cleanup 

cost estimates in order to make a judg-
ment oil the impairment of the land and 

were not receiving them for use in ap-

praisal. 
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COST RECOVERY 

The most often cited reason for DOTs 
to move forward with the purchase of 
contaminated parcels and remediating 
them themselves is that the schedule of 
the project had forced the decision. Given 
the estimated cost of cleanup compared 
to the cost of delay, it often makes sense 
to go forward with the acquisition and 
to seek cost recovery from the owner 
later. In order to speed the process, 
DOTs may wish to purchase outright, 
while reserving the right to seek recovery 
of cleanup costs. 

The use of indemnity agreements, if 
possible, in all contracts for parcels with 
hazardous wastes may be very beneficial 
from the DOT's standpoint if the seller is 
willing to sign. Colorado and New Jersey 
provided examples of their standard in-
demnity language. The problem with in-
demnification, as with much of the trans-
action leverage, is that owners of parcels 
that are contaminated have every incen-
tive, in most states, to await condernria-
tion if they have severe hazardous waste 
problems. The twofold problem for 
DOTs is that this increases the time re-
quired and reduces the probability of get-
ting their full cost of cleanup. 

No Case Law 

Very few cases have gone to litigation to 
recover cost where the owner received 
the "as clean" value as the fair market 
value for the property when the site was, 
in fact, contaminated. New Jersey is mov-
ing forward with several cases to try to 
recover its cleanup costs. However, to 
the states'knowledge, there appears to be 
no case law and, therefore, the expected 
results are uncertain. 

This is an area that is just evolving and 
for which, unfortunately, there are no 
easy answers. Given the uncertainty in 
this area, DOTs will need to decide in 
which circumstances they are likely to 
recover costs, and what actions they can 
take to increase their chances of recovery. 
The next two sections examine these 
issues. 

Early Business Decision on Cost 
Recovery Strategy 

DOTs may need to make an early busi-
ness decision that takes into account the 
probability of receiving reimbursement 
for cleanup cost at contaminated sites. 
Given the current owner and the experi-
ence with their states'condemnation pro-
ceedings, some of these sites may have a 
very low probability of cost recovery. If 
that is the case, a decision needs to be 
made on whether the project is still eco-
nomic. If it is, and the project does go 
forward, a decision may be required to 
forego any more expenditure ofstaff time 
and legal effort to recoup cleanup cost. 
In short, the cost minimizing approach 
for DOTs may sometimes be to absorb 
the costs themselves. When this is the 
situation, the sooner the decision is 
made, the better, ifwhat are then "unnec-
essary" costs related to cost recovery are 
to be avoided. 

Documentation 

Perhaps the most important view of legal 
staff, in discussing the likelihood of cost 
recovery, was the need to have proper 
documentation for use in negotiation or 
litigation. This point was particularly em-
phasized by New Jersey, Ohio, Califor-
nia, and Illinois. New Jersey DOT's at-
torneys have developed a document 
listing the remediation cost information 
they may need for use in cost recovery 
litigation and have asked the right-of-way 
and construction staff to develop and 
keep track of this information.' An exact 
accounting for the cost of remediating 
sites can greatly improve chances for a 
settlement or favorable judgment; with-
out this information, neither potentially 
responsible parties nor judges or juries 
are likely to award cleanup costs. They 
want, not unreasonably, the bill to be 
itemized. 

As important as the itemization of each 
step taken and the cost involved, is an 
explanation for why that step was neces-
sary. Without a solid reason for a remedi-
ation expense, PRPs are likely to claim  

that such outlays either were extreme for 
the problem encountered or were even 
completely unnecessary. In short, the 
better the supporting documentation, 
the better the chances for a recovery. 

On CERCLA sites, in order to recover 
its costs, the state's actions must be not 
inconsistent with the National Contin-
gency Plan (NCP). CERCLA cost recov-
ery authority is also available for sites that 
are not on the National Priorities List. 
This may be advantageous if the DOT's 
cleanup can be conducted in manner that 
is not inconsistent with the NCP. 

Gathering and maintaining documen-
tation may be costly in itself. Therefore, 
a decision may need to be made early 
concerning the likelihood of recovery, 
the financial capacity of the PRPs, and 
the amount to be recovered, given the 
cost for the legal and other staff time that 
may be required. 

Options for Other Sources of Funds 

Some states have access to other sources 
of funds for cleanup including access to 
their states' leaking underground storage 
tank fund. Many states knew or believed 
they might have access to these funds, 
but few had actually drawn upon them; 
however, several had applied for reim-
bursement. A large majority of the states 
expressed the opinion that even if they 
had a legal right to apply for reimburse-
ment, they would probably be viewed as 
having much greater financial strength 
than other claimants and, thus, would 
find themselves at the end of the tine for 
reimbursement. 

The Florida DOT has the right to 
apply to the legislature for reimburse-
ment for its leaking UST and ground-
water remediation expenses. This pro-
gram is detailed in Chapter 5. The key 
feature of the program is that the Florida 
DOT has a legal right to reimbursement 
and that its SRA has agreed to support 
its requests for reimbursement. 
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CONSTRUCTION PROCEDURES 

The basic thrust of all programs, where 
known hazardous waste contamination 
is present, is to remediate the site prior 
to the construction phase. Where remedi-
ating the site during construction is re-
quired, generally a specialty contractor is 
involved, much as 'in the normal retnedia-
tior process. No general contractors are 
likely to accept the responsibility for re-
mediating sites in the future even if they 
have in the past. The insurance costs for 
liability protection are prohibitive or, 
more likely, simply unavailable unless the 
company has developed sufficient haz-
ardous waste credentials.' 

Construction procedures for unex-
pected discovery of hazardous waste are 
usually fairly simple and not unlike stan-
dard contract provisions for any unfore-
seen circumstance. The general instruc-
tion to the construction contractor is to 
stop work, notify the DOT (and emer-
gency services if required), and then wait 
for further instructions. From the DOTs' 
perspective, the most worrisome aspects 
of hazardous waste discoveries in con-
struction are the effects they can have on 
timetables, the potential danger to work-
ers, and, obviously, the unforeseen effect 
on costs. 

Specialty Contractor: Either 
Subcontractor or Separate 

The approaches cited for dealing with 
unexpected discoveries of hazardous 
waste were to either have the general con-
tractor hire a specialty subcontractor or 
for the DOT to use its own consultant 
or remediation firm. The majority of the 
states used the latter approach and the 
majority of these have standby contrac-
tors already 'in place for rapid response 
to the problem. In fact, several states indi-
cated that a key element of their contracts 
required that the contractor be on the site 
within 24 hours of notification. Other 
DOTs indicated that they were securing 
contractors on a case-by-case basis, but 
that they were either considering or mov-
ing to a standby contract. The ability to 
get a rapid response and to have a firm 
control over the investigation and reme-
diation process were cited as reasons for 
the DOT to conduct the remediation. In 
addition, some DOTs use multiple con-
sultants, with one responsible for car-
rying out the task and another responsi-
ble for oversight of that consultant'and 
for verification of the completion and ef-
fectiveness of the solution. 

that contractors are subject to OSHA and 
EPA hazardous waste site health and 
safety regulation may be the root of laxer 
DOT training of its staff and oversight 
of contractors than might otherwise be 
the case. Nevertheless, responsible con-
tract oversight dictates that DOT project 
managers have full knowledge of the reg-
ulations that apply to construction con-
tractors. In fact, training of DOT staff 
may often be arranged through special-
ized remediation consultants and con-
tractors. 

CONSTRUCTION PROCEDURES 

E]Written Procedures for DOT: 6 
States 

El Contrad Language for Contrador: 
8 States 

El Basic Approach 
Construction contractor hires sub: 
5 States 
DOT uses own consultant/remedia-
tion firm: 9 States 

Standby contract for rapid re-
sponse: 6 States 
Case-by-case: 3 States 

— As reported by the 16 telephone 
survey states — 

The Basic Procedure: Stop Work 
and Notify 

The basic approach used for discoveries 
of contamination in the construction 
phase of a project is for the contractor 
to stop work on that portion of the proj-
ect and immediately notify.. the engineer 
in charge of the discovery. In some cases, 
states rely on general unforeseen work 
clauses, although more and more are 
moving to a specific hazardous waste 
provision as a standard specification of 
the construction agreement. While no 
state had an extensive procedure, some 
had developed a step-by-step process for 
the initial response. 

Health and Safety Plan 

Adequate and effective health and safety 
plans for all workers involved in the re-
mediation are a key concern for known 
hazardous waste problems. Whether they 
are to be remediated as part of the con-
struction process or during preconstruc-
tion, health and safety plans are critical 
elements of any remedial action plan. 
Colorado provided a sample of such a 
health and safety plan. 

Some states expressed concern that ad-
equate oversight of contractors by their 
central staff and project engineers, in 
both the development of health and 
safety plans and in their use, was lacking. 
In part, this may be attributed to the 
view of many environmental offices that 
insufficient DOT staff training in health 
and safety issues was occurring. The fact 
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CONSULTANTS/CONTRACTORS FOR 
ISA/PSI/DSI/HWMP 

The consultant/contractor arrange-
ments were either on a case-by-cose ba-
sis or were open-ended contracts with a 

number of contractors on standby. 

E) Open-Ended Contract of Some 
Sort: 12 States 

I Contractor: 3 States 
2 Contractors: 3 States 
3 Contractors: 4 States 
4 Contractors: I. State 
6 Contractors: I State 

El Case-by-case: 4 States 

El Both: I State; Separate contract if big 
job, open-ended otherwise, 
with 3 contractors (included 
above). 

— As reported by the 16 telephone 
survey states — 

THE ROLE OF CONTRACTORS 

All of the states are using or moving to-
ward open-ended contracts or prequali-

fied consultants for rapid response to site 

assessments, investigations, and the de-

velopment of remedial action plans (in-

cluding health and safety plans for con-

struction and remediation workers). 

Several states (California, Montana, 

North Carolina, New Hampshire, and 

New Jersey) provided sample contracts 

for their environmental consulting 

agreements. 

On-Retainer Approach 

Most states either had or were moving 

toward establishing an open-ended, on-

retainer approach. The basic reasoning 

given was to have the resources availab~e 

quickly and at known prices. The con-

tracts usually contain a statement of spe-

cific investigative and testing charges and 

cover a maximum amount of spending in 

the fiscal year. The number of consultants 

on contract varied between one or two 

to a dozen. Most states, however, were 

moving to reduce the number to a half-

dozen, at most, to decrease the cost of 

administration involved, increase the po-

tential work for each contractor, and in-

crease the incentive to compete for the 

contract. 

For most states, contractors are hired 

in various geographic regions to reduce 

the time of response. This was, perhaps, 

the most often cited reason for more than 

one contractor. Essentially, it is just a 

matter of the speed with which the firms 

can get equipment and staff on the sites 

and working. Also, as a supplement or 

substitute for specialized in-house exper-

tise, some states use a second consultant 

to evaluate the recommendations of the 

primary one. This may reduce costs by 
eliminating expenditures that are not es-

sential. 

Another reason for open-ended con-

tracts with multiple contractors is one 

that is cost-based and is cited by Califor-
nia in explaining its approach. As part of 

its contracts, the consultant is required  

to give firm commitments of costs for 

each activity under the contract. De-

pending on the tasks that are required at a 

particular site, the lowest cost consultant 

can be selected to do the work. For exam-

ple, if one consultant has lower ground-

water testing costs and the particular site 

is essentially groundwater- related, then 

that contractor will be selected. 

Cost Minimization and Competition 

By adopting a retainer approach, most 
states felt that they could minimize their 

costs of responding to suspected hazard-

ous waste sites and increase the level of 

competition for them. Rather than con-

tinuously repeat the contract letting pro-

cedure, with the duplication of resources 

and time required for contractors to re-

spond, single annual bids for multiple 

sites (depending on the DOT's needs) 

avoid the administrative cost and time 

for case-by-case contracting. Then, when 

a site is found, task orders are written 'in 

consultation with the consultant for the 

specific work to be performed.' 

By assuring the consultant or contrac-
tor of all or some large proportion of the 

work in the following year, the advantage 

of competing for the contract becomes 

bigger and, therefore, more firms may 

be willing to bid and to lower their unit 

costs. Furthermore, having more than 

one consultant on an open-ended con-

tract can help to maintain speed of re-

sponse and quality of work. One state 

that currently had only one contractor 

on open-ended contract cited this reason 

in its move to at least two in the next 

round of bids. 

Cost Minimization and Site 

Investigations 

Frequently expressed was the concern 

that "too much testing and analysis" was 

being conducted—especially in the case 

for the more frequent occurrences of pe-

troleum contamination and leaking 

USTs. Some states indicated that their 

environmental budget was "ballooning" 

because of site assessment costs for haz-

ardous wastes. 
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As noted previously, the majority of 

sites that states will encounter pose a far 

less serious problem than those at the 

Superfiind level. Therefore, to apply to 

these less hazardous sites the same invest-

igative criteria appropriate for such sites 

where severe contamination has occurred 

is obviously inappropriate. The key, 

however, is having the expertise, infor-

mation, and experience to know at what 

point testing and information gathering 

may stop. 

Historically, DOTs have performed 

quite well in situations analogous to 

those in the hazardous waste area. The 

highway building process was initially 

filled with uncertainties, for example, in 

geotechnical exploration where the basic 

trade-off there concerned the costs of ex-

ploring and drilling versus the costs of 

not detecting problem formations or soil. 

However, the process has now evolved 

to maturity, and procedures and proto-

cols are standardized. In time, as experi-

ence is obtained and the hazardous waste 

management area matures, it is to be ex-

pected that many procedures and proto-

cols will also become more standardized. 

There are some areas where this matura-

tion process is already evident, including 

underground storage tanks and asbestos. 

handling. 

Another way to minimize uncertainty 

and costs, as was mentioned in the risk 

management section and is explored in 

Chapter 5, is the possibility of establish-
ing some best maiiagement practice ap-

proaches to recurring problems with the 

SRA. Once a DOT has established its 

ability to abide by the SRAs' require-
ments and has the trust of its SRA, such 

agreements may be possible. All DOTs 
should consider this approach. 

DOTs must remain cognizant, how-

ever, of the ultimate purpose of these 

investigations. Serious hazardous waste 

problems that go undiscovered until ac-

quired can be very costly, running into 

the tens of millions of dollars. While hun-

dreds of thousands or even millions of 

dollars may, indeed, be wasted on less 

serious waste sites, avoiding just one ma-

jor site because of such careftil investiga-

tion may, in fact, be the right, least-cost 

solution. 

NOTES 

Agreed upon levels of investigation or rules 

of thumb for them may be candidates for 

inclusion in an MOU with the state's SRA. 
See section on risk management in Chapter S. 
For examples of this changing approach, see 

the Report of the Defense Environmental Re-

sponse Task Force, U.S. Department of De-
fense, October 1991 at pages 21-22 and Ap-
pendix H. 

The FHWA has requirements outlined in its 

interim guidance [FHWA 1988]. Essentially 
the guidance requires due diligence to dis-

cover and avoid sites if possible, or to mini-

mize the cost for dealing with them if not. 

Failure to comply with the guidance may 

leave a state unable to receive federal funding 

for an otherwise eligible expense. 

In most of the states, a majority of the apprais-

ers are not state employees~ but are private 

appraisers that are hired for particular projects 

and site appraisals. 

This document can be found in the cost recov-
ery section of Appendix B. 

Florida, Mi fact, expressed concern that some 

general contractors may still be reluctant to 

bid on such projects for the following reason. 

If the hazardous waste subcontractor has 

problems on a job and its liability insurance is 
insufficient to cover the damages, the general 

contractor may be liable for the balance of 
damages itself since its insurance will not 

cover it. 

The report of the DOD task force [DOD 
1991] recommends a similar approach of pre-
selecting a pool of contractors to which indi-

vidual task orders can be given, perhaps on 

a competitive basis within the pool. See Chap-

ter 3 of the task force report. 



Developing a Cooperative Relationship 
With the State Environmental 

Regulatory Agency 

T I-M EXPERIENCE of the case-study states disclosed two key issues that seem to be crucial 
in dealing with the problems of hazardous waste. These issues are the relative size and 

experience of the state environmental regulatory agency (SRA) and the level of cooperation 
between the agency and the transportation department. The key role potentially played by 
the state environmental agency was somewhat surprising, but appears to be very significant 
in effectively speeding the hazardous waste control process. The telephone survey confirmed 
and reinforced these findings. 

THE NEED FOR COOPERATION 

What became apparent in all of the state contacts was the importance of the interaction 
between the DOTs and their state environmental agency. In some cases, the import of this 
cooperation was made more apparent by its absence than its presence. Where cooperation 
existed, decisions on highway projects were more rapidly produced and the uncertainty 
connected with action levels and remediation goals was reduced. 

From the DOT standpoint, cooperation is needed and desirable because it generally lacks 
the environmental expertise that is present in the SRA. Furthermore, there is no simple 
handbook approach for quickly pinpointing and resolving contamination problems because 
action levels, which stipulate when cleanup is required and to what level contaminants must 
be reduced, can be very specific to the conditions of the site and can vary from state to 
state. In order to minimize potential future liability, DOTs tend to look to their SRA for 
advice on these action levels, their remediation plans, and remediation levels. At the same 
time, SRAs can be somewhat loathe to be seen as cerffying actions of the DOTs for fear 
of future responsibility, themselves, if remediation actions prove insufficient. The result can 
be, in some cases, excessive delays in proceeding with the evaluation and remediation of 
contamination problems. 

57 
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While both DOTs and SRAs are state 

agencies charged with meeting the needs 

of the citizens of their state, they have 

different roles to play in responding to 

hazardous waste problems. DOTs,mi this 

instance, are the regulated and the SRAs 

are the regulators. Although SRAs may 

wish to be helpful to a sister agency in 

promoting the public interest in niobil-

ity, the public interest ill health and safety 

requires that they hold DOTs to the same 

standard as any private landowner. In 

short, while an ~R_A may try to be coop-

erative, it can not let itself be co-opted. 

Nevertheless, state taxpayers have the 

right to expect that one branch of govern-

ment not increase the cost of another if 

ways call be found to avoid those costs 

without compromising environmental 

goals and standards. 

The different priorities of each agency 

may present an obstacle to cooperation. 

Most problems that DOTs routinely cn-

counter NvIll tend to be ranked very low 

oil formal hazard ranking systems and, 

therefore, will be far down oil their 

SRA's priority list.' Given their own 

staff, budget, and time pressures, SRAs 

often can not provide the rapid mid corn-

preliensive response for which most 

DOTs are looking to maintain schedules. Z:5 

With federal Superfund and state su-

perftind-rype sites to occupy their re-

sources, SRAs may be hard pressed to 

assist DOTs if the site is not oil either 

the national or a state priority list. For 

DOTs who are in 	to build hlghwa~ s 

within schedule and budget, however, 

even sites that may be considered to have 

minor contamination oil a state-widc ba-

sis can cause significant delay and cost 

problems if decisions and analyses are not 

made quickly. 

Tile differilig nature of hazardous 

waste problems relative to other environ-

mental issues reinforces the value of 

SRA-DOT cooperation. Unlike most 

other environmental problems, for exam-

ple, disruption of wetlands, destruction 

of archaeological sites, or noise, the high-

way project is generally not responsible 

for creating tile problem, but will instead 

improve the situation through remedia-

tion. Furthermore, other environmental 

issues have more certain and predictable 

methods of gauging the problem and de-

vising die appropriate remediation. In 

the case of h-.izarclous waste, both the 

uncertainty from ill-defined actions re-

quired of the department and the fact 

that tile source of the problem is outside 

the agency make preexisting environ-

mcntal processes and expertise within 

DOTs less suited for dealing with hazard-

ous; waste problems. 

Uncertainty concerning required re-

mediation actions can lead to greatly in- 

creased time for resolvino, problems. Ill- C, 
defined cleanup requirements or assump-

tions made about them by DOTs can 

lead to increased lono-term liability risks. 

Effective programs of communication 

ilrld llaison with state environmental reg-

ulatory agencies (SRAs) maN, avoid both. 

Ill SOIlle AaLeS, Llic SLaLe elIVII-011111CIltll 

11-gUIALCILy agcimcs have 110L L,,~tn Al-

thorized to operate their own hazardous 

waste program i~n fieu of the federal pro-

-ram or tile SRAs do not have complete 

I CgulACA-V progjanis. In both cascs, 

DOTs may have to look to their regional 

U.S. EPA office for review of their activi-

tics ill addition to working with their 

SRA. For tile 43 states plus Puerto Fico 

and the District of Columbia that re-

sponcled to the FHWA hazardous waste 
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matrix survey [FHWA 1991], only three 
states indicated that they had not been 

authorized to operate their hazardous 

waste program by the U.S. EPA. Al-
though this, then, does not appear to 

be a widespread problem, some states 

indicated during the course of the s 

' 
tudy 

that the lack of funds and staffing at their 

SR-As did reduce the SRA~s ability to 

assist or review the DOT's efforts. Be-

cause the necessity of working with the 

U.S. EPA was not widespread, however, 
it was not investigated fin-ther; neverthe-

less, many of the approaches to DOT-

SRA relationships and cooperation that 

are examined in this study may be appli-

cable to DOT-U.S. EPA relationships 
as well. 

USE OF MEMORANDUMS OF 
UNDERSTANDING 

The most explicit form of cooperation 

that DOTs and SRAs can adopt is a for-

mal agreement delineating responsibili-

ties between the agencies. New Jersey 

and California from the case-study group 

have such memorandums of understand-

ing (MOUs); Florida, Virginia, Wash-

ington (in draft), and Texas (in develop-

ment) from the telephone survey do as 

well. The basic thrust of the MOU is 
to define the responsibilities between the 

parties for dealing with hazardous waste 

and to set forth the conditions and level 

of assistance to be provided between 

them. Sometimes, as in the case of New 

Jersey, a standard operating procedure 

(SOP) document may accompany the 
MOU. The SOP delineates the division 
of responsibilities between the DOT and 

SRA and effectively short-circwits many 

of the ambiguities over responsibilities at 

different stages of the process. 

Many states expressed dissatisfaction 

with the level of cooperation they had 

with their SRA. Those with an MOU 
found that many of the problems were 

greatly reduced. The MOU and SOP set 
forth specific procedures for each agency 

to follow and serve as a dispute resolution 

mechanism to arbitrate differences that 

might arise. Both greatly reduce the de-

lays that can occur where there is ambigu-

ity about the role each is to play or the  

help or information that one must supply 
the other. 

As important for decentralized states 

is the fact that an MOU and SOP may 
be instrumental in reducing the problem 

of varying standards among districts 

within the state. By establishing set pro-
cedures and responsibilities, SOPs may 

nearly eliminate this problem. 

Of particular concern to many DOTs 
is their need for assistance in interpreting 

action levels and cleanup standards apph-

cable to the problems they encounter. 

SRAs often, as noted previously, can not 

provide this assistance at all times. MOUs 

and SOPs can describe exactly what level 

of assistance will be provided and what 

the procedure is when it is not forth-

coming. 

The establishment of MOUs need not 

stop with the primary state environmen-

tal regulatory agency if other state agen-

cies play significant roles in the regula-

tion of hazardous wastes. An MOU with 
the Attorney General's office may be par-

ticularly beneficial if all legal assistance 
for the DOT is centralized in that office. 

In some states, the state fire marshall has 

responsibility for leaking USTs, and local 

air and water quality boards have respon-

sibility for regulating hazardous waste 

and for issuing permits for handling it. 

In those cases, an MOU may be helpful 
for delineating responsibilities and 

agreed upon steps for addressing hazard-

ous waste issues. 

LIAISONS BETWEEN DOTS 
AND SRAS 

Nearly as important as a formal under-

standing may be the appointment of a 

liaison between the two agencies for the 

purpose of coordinating actions and dis-

covering in which unit of each agency 

the appropriate information or decision-

making power resides. Often a DOT will 

fund a liaison position with its SRA to 

assure a timely response to its needs. 

The New Jersey DOT has such a hai-

son in the New Jersey Department of 

Environmental Protection and Energy 

(DEPE) to serve as the focal point for 
DEPE approvals and assistance at various  

stages of the highway process and for 

different areas of DEPE concern. Both 
the New Jersey DEPE and DOT credit 
the SOP and liaison with being essential 
and extremely successful in smoothing 

relations and expediting decisions. As 

part of that liaison effort, a periodic up-

date of projects of concern to the agencies 

is prepared that shows the status of the 

projects and whose responsibility it is for 

executing the next steps in the project. 

Colorado is in the process of establish-

ing a similar position with its SRA, the 

Colorado Department of Health. As is 

typical of many SRAs, the responsibility 

for a hazardous waste problem may tie 

in two or more offices if it involves 

groundwater, air, and solid and hazard-

ous waste. This may pose a problem for 

DOTs in that they will often need to deal 

with each of these units within the SRA 

for each site and, at times, it is not even 

clear which one is the responsible unit. 

New Jersey's liaison has helped to solve 

these difficulties by acting both as the 
focal point through which the DOT asks 

for action and as the expert within the 

DEPE for finding the proper DEPE unit. 
Colorado is moving to fiand a liaison, 

for the same reasons, and to speed the 

decision-making process. Other states 

with dedicated liaisons, some within the 

DOT, are Arizona, Illinois, New Hamp-

shire, Virginia, and Washington; none 

of these states with liaisons in their SRA, 

however, are funding the position. 

Finally, the liaison can play a critical 

role in establishing a consistent approach 

to problems, over time as well as across 

geographic divisions of a state. This con-

sistency in approach eases the uncertainty 

and delay when familiar problems recur. 
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ESTABLISHING THE 
RELATIONSHIP 
AND COMMUNICATION 

In spite of the perceived need for good 
communication and cooperation be-
tween DOTs and their SR-As, few states 
reported what they viewed as good work-
ing relationships. However, those that 
did (California, Florida, New Jersey, and 
Washington) were also the ones that felt 
their DOT's hazardous waste programs 
were effective and working well. The 
sources of the problems with communi-
cation were generally a function of orga-
nization, perspectives on agency roles, 
and the trust established between the or-
ganizations. 

Organizational issues for the SRA in-
clude both functional and geographic dis-
persion. In some states, there is, in a 
sense, no SRA. Rather, the environmen-
tal regulatory activity in the state is di-
vided among several departments, often 
with divisions along air, water, and waste 
lines. While only a few states reported 
that their SRAs are not consolidated, 
many more indicated that at least some 
functions are spread among other agen-
cies. Often this occurs in the form of local 
air or water quality boards, Attorney 
General jurisdiction for legal matters, fire 
marshatl responsibility for USTs, labor 
department responsibility for worker 
safety, or health department regulation 
of health and safety issues including pop-
ulation exposure risks and, thus, cleanup 
levels. Even if the SRA is consolidated 
in one organization, there are usually sep-
arate functional units for each of the areas 
within it. 

Because hazardous waste issues more 
often than not cut across more than one 
unit, knowing whom to contact and get-
ting a speedy response to requests for 
approval or information can prove diffi-
cult. The worst problems were reported 
to exist where the SRAs were decentral-
ized into regional offices in addition to 
the furictional separation. As with DOTs' 
own internal organization, the main 
problems with decentralization were 
confusion over standards, communica-
tion lapses, and the inability to get timely 
responses to problems. 

To the degree that action levels and 
cleanup criteria depend on the circum-
stances of the site, different interpreta-
tions of state environmental regulations 
may be found among the different SRA 
districts. This fact was reported as a cause 
of delay by some states, especially where 
environmental regions did not coincide 
with DOT districts. As noted earlier, 
agreements, standard procedures, and ti-
aisons between the two organizations 
(not with the districts) may be extremely 
helpfi:d as focal points for establishing 
and carrying on an effective working rela-
tionship. Notwithstanding these formal 
relationships, however, DOTs that be-
fieved they had a good working relation-
ship attributed it to maintaining commu-
nication and cooperation with their SRA. 

Part of that cooperation was attributed 
as well to the perspective of each agency 
regarding its role in highway projects. 
New Jersey's experience in this regard is 
instructive. Initially the New Jersey DOT 
was reluctant to meet all the environmen-
tal demands being placed on them by 
their SRA (NJDEPE). They felt that they 
knew how to build highways and that 
the environmental demands were oner-
ous and unnecessary. As those involved 
phrased it, once the DOT and the DEPE 
stopped opposing each other, once the 
DEPE accepted the posture that the 
DOT knew best how to build highways 
and once DOT accepted the fact that 
DEPE knew best what environmental ac-
tion needed to be taken and how, then 
difficulties 'in the relationship began to 
dissolve and decisions and progress were 
made. 

By indicating a willingness on their 
part to abide by the regulatory require-
ments of their SRA and demonstrating 
competence in execution of those re-
quirements, DOTs can develop the trust 
and confidence of their SRA. Such assur-
ance, in turn, may lead to faster and more 
effective responses; and even more signif-
icantly, either a formal or informal 
agreement on standard approaches and 
approvals. Although it is unlikely that an 
SRA would, or often could, delegate its 
authority over environmental criteria, it 
may be willing to establish, at least, infor-
mal, prior approvals of basic approaches  

to recurrent problems. Generally, this 
might take the form, "if problem x is 
found in common site y, doing z will 
generally suffice." Based on such working 
agreements, many of the delay-produc-
ing problems of review and approval for 
routine matters may be avoided. A for-
mal final approval will most likely still be 
required, but progress may continue on 
the project in the meantime. 

Several states were emphatic in their 
view that even in the presence of the most 
unfavorable organizational structure, the 
absence of formal MOUs or SOPs, and 
even without a central liaison, good co-
operation with SRAs is possible. The 
keys are getting to know the people re-
sponsible for the areas of concern, estab-
lishing good working relationships with 
them, and earning their trust that the 
DOT will abide by and enforce the envi-
ronmental regulations among its em-
ployees and contractors. This latter point 
depends to a significant degree on the 
integrity demonstrated by the DOT in 
responding to all environmental princi-
ples and regulations. When these rela-
tionships are developed, the difficulty of 
resolving hazardous waste problems can 
be markedly reduced. 

DOT AND SRA COOPERATION 

El MOU In Place: 4 States 

Notification Policy and/or Proce-
dure In Place 

Formal: 11 States 
Informal: 2 States 

Dedicated Liaison: 5 States 

Full-Time Contact Point 
Central: I State 
Usual ones in appropriate units: 8 
States 

— As reported by the 16 telephone 
survey states — 
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RESOURCES OF THE REGULATORY 
AGENCY AND LEVERAGE FOR 
CLEANUP 

Perhaps as important as tile level of coop-

eration, is the strength of the role played 

in the state by the environmental agency. 

The degree to which the agency has 

staffing, is organized to deal with hazard-

ous wastes, has promulgated regulations 

about the areas of most concern to high-

way agencies, and has tile experience, ex-

pertisc, and confidence to makc do-Isioub 

regarding hazardous waste problems 

seemed crucial to the ability of the state 

environmental agency to assist the trans-

POILaLiun dcpaiLincilL. These issues were 
most fufly explored in the case studies 

and the discussion that follows is taken 

largely from those results. 

California, Massachusetts, New Jersey, 

and Ohio, among the case-study states, 

were the beneficiaries of well-cleveloped 

environmental programs in their states. 

While the Massachusetts Department of 

Pubfic Works (M.ADPW) does riot have 

a formal MOU or liaison with the Massa-
chusetts Department of Environmental 

Protection (MADEP), it is the benefi-

ciary ofthe extensive regulations and pro-

cedures developed by the MADEP for 
dealing with hazardous waste in other 

contexts. The MADPW has essentially 

adopted as its standard procedures and 

requirements, for both its own personnel 

and contractors, the procedures and stan-

dards promulgated by the MADEP. 
New Jersey also has well-developed 

regulations covering afl aspects of tile en-

vironmental problems the New Jersey 

DOT must confront. The New Jersey 

DOT, however, has gone one step fur-

ther and adapted these regulations, to the 

extent possible, to the specific elements 

of highway construction. 

The North Carolina and Colorado 

DOTs stated they did riot have the bene-

fit of strong environmental programs in 

their state regulatory agencies and both 

DOTs expressed concern with the diffi-

culties this presented regarding getting 

advice and decisions in a timely maruier 

(if at all). Both states were further disad-

vantaged by having decentralized state 
organizational structures for both their 

DOTs arid SR-As. 

The view that well-developed rcgula-

tions and strong state environmental en-

forcement mechanisms are advantages to 

a DOT may seem at first to be incongru-

ous. This is not the case, however. DOTs 

must accept the fundamental reality that 

hazardous waste problerns do riot ~lisap-

pear. (Even remediated sites are riot liter-

ally cleaned up, but are only controlled.) 

As public agencies and pLi blic servants, 

DOTs are expected especially to abide 

by riot only the letter but the spirit of 

environmental regulations in their state. 

Contending against such a position is bad 

policy and counterproductive to the 

agency's mission to build tralisportation 

facilities. Therefore, having a strong envi-

ronmental agency, with well-developed 

regulations and cleanup criteria, removes 

much of the uncertainty surrounding the 

process and improves the chances that 

effective cooperative arrangements can 

be secured. 

Much as with a state's organizational 

structure, there may be nothing that 

DOTs can do to improve the staffing or 

expertise of their SPLA. However, they 

may consider ftuiding, as have Colorado 

and New Jersey, a liaison position at their 

SRA. The liaison may help provide the 

resources and focus which the SPA can 

not. 
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A good working relationship with an 
SRA, that is perceived in tile state as a 

strong environmental enforcer, may also 

help significantly in securing owner 

cleanup of propern, before it needs to be 
acquired. The threat of SRA enforcement 

rilay be enough to prod landowners to 
negotiate with the DOT or even to begin V 
tile cleanup themselves. In an), case, most 

DOT sites will not rank high enough oil 

tile state priority list for the state to begin 

enforcement or immediate cleanup ac-

tion when the sites are discovered. After 

tile SRA is notified, however, it will gen-

cral1v inform the property owner of the 

susp ected problem and hi s responsibility 

for it. This can be a subject that is covered 

by all MOU or an SOP. 

STATE LAWS MAY PROVIDE 
ADDITIONAL LEVERAGE 

Variations in state laws and regulations 

may create sonic difficulties for DOTs 

relative to what others may do or arc 

required to do. At the same time, these 

laws may provide DOTs with opportuni-

ties to get additional leverage over cur-

rent landowners in attempts to clean up 

prop", prior to purchase. Inasmuch as 

suggesting legislative programs to state 

DOTs was not the goal of the study, 

and because changing state laws is much 

more difficult than changing procedures, 

this study did not attempt to sample all 

the statc laws that might affect particular 

cleanup efforts. Nevertheless, by way of 
example of the efYects such laws can have 

oil DOT and SRA leverage for site 

cleinilp, two laws, from New.Tcrsev and 

Florida, arc briefly examined here. 

A particularly important state law that 
affects right-of-way acquisition in New 

Jersey is its Environmental Cleanup ke-

sponsibIlity Act (ECRA). ECRA re-

quires that before property, oil -,vhich 

certain industrial activities have taken 

place, is transfi~rred, the current owner 

L1'11lSt C011duct in environmental audit to 

determine if there is contamination of 

the property. If there is or contamination 
is suspected, sampling and cleanup plans 

must be approved and completed before 

the NJDEPE clearance is given to trans-
fer the property. Although this law places 

some responsibilities on the NJDOT as 
wel-1, it is a net benefit in that it gives 

the DOT a basis for negotiating with or 0 
compelling owners to clean up property. 

There is a limit to this leverage, obvi-

ousiv, because the owner can always re-

ftise to sell and force a condemn ation 

proceeding. Nevertheless, ECRA gives 

the NJDOT a strong basis for recovering 
its cleanup costs. 

Florida has a somewhat different law 

that also helps to speed its property clean-

Lips. Because of the importance of 
groundwater to the State as its main 

source of drinking water, Florida has 

adopted a rigorous approach to the dan-

gers posed by hazardous waste (even 

though most of the problems are perro-

leuni-related and leaking USTs). The 

State has established a water quality trust 

ftind under which tank owners that admit 

to contamination problems can be reim-

bursed after cleaning up the problems. 

Large companies tend to do so, but for 

the majority of tile sites that the Florida 

DOT runs into, owners tend to wait for 

action by the Florida Department of En-
vironme rital Regulation (FLDER). At 

the request of FLDOT, the law was 
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amended so that FLDOT could clean up 

sites and be eligible for reimbursement. 

Furthermore, in the memorandum of 

understanding between FLDOT and 

FLDER, the latter has agreed to support 

requests by FLDOT before the legisla-
ture for reimbursement from the ftind. 

In addition to the financial security 

that the law provides, there are two other 

key elements. One is that in acquiring 

the contaminated sites, the FLDOT does 

not incur liability for them under Florida 

law. This provides leverage for cleanup 

because the owner knows that he can 

not transfer to or share liability with the 

DOT merely by stalling and waiting for 
condemnation and taking of the prop-

erty. Another important element is the 

FLDOT's right of access under the law 

to gain entry to property for testing and 

assessment early in the planning and de-

sign process. 

REMEDIATION LEVELS AND 
APPROVALS 

Rarely do state regulatory agencies pro-

vide explicit guidance on the level of 

cleanup required. This was a source of 

frustration to nearly every DOT con-

tacted in either the case studies or the 

telephone survey. The problem is no dif-

ferent from ail hazardous waste prob-

lems—whether federal Superfiind, state 

superfiind, or other—in that the exact 

level of cleanup and contamination con-

trol will generally depend on the site and 

the contaminant. Some DOTs are forru-

nate in being beneficiaries of fairly well-

developed state envirorimental regula-

tory schemes that do include more spe-

cific guidance on general approaches and 

common problems; however, these are 

the exceptions and not the rule. Further-

more, when serious hazardous waste 

problems are encountered, that is, other 

than fairly common asbestos or petro-

leum contamination problems, the action 

levels and cleanup approach may need to 

be determined on a case-by-case basis. 

Many states have developed some crite-

ria, however, and some are moving to 

develop more formalized, generally ap-

plicable standards for sod and ground-

water cleanups. 

Nearly all states indicated that there is 

a formal notification process in their state 

for contacting their SRA when hazard-

ous wastes are encountered or suspected.' 

The degree of assistance that an miclivid-

ual DOT can expect after discovering 

contamination varied greatly in the case-

study and telephone survey discussions, 

even though a few general categories ad-

dress the overall approaches. 

Most DOTs reported that their SRA 

is the source for their standards for action 

and cleanup, while a few (Ivbnnesota, 

Missouri, Tennessee, and Texas) indi-

cated that they generally looked to federal 

standards for their program.' Neverthe-

less, most SRAs tend to use the federal 

EPA regulatory or statutory levels while 
reserving the right to be more restrictive, 

as, for example, California does for air 

and water problems. DOTs indicated 

that because most of their sites rank low 

on the hazard ranking systems used by 
their SRA to establish priorities for 

cleanup, they can not expect to look to 

the SRA for assistance in analyzing the 

site and establishing a course of action. 

While disconcerting to DOTs, it is com-

pletely understandable from the SR_A~s 

perspective that its resources must be al-

located to the most serious state prob-

lems first. However, both Louisiana and 

Texas DOTs reported that they did re-

ceive significant help from their SRAs in 

devising their cleanup strategies. 

The approach most frequently cited as 

that taken by DOTs when dealing with 
their SRA was to develop their own 

course of action and then present it to 

their SRA for either approval or disap-

proval. Almost invariably, as discussed in 

Chapter 4, DOTs use consultants to help 

them devise'their cleanup strategies and 

remediation. levels. 

DOTs reported two basic problems at 

this point in the process. First, the time 

required for approval often seemed inor-

dinately long, though 'in some states 

where fairly good communication was 

involved, informal approvals were 

granted quickly. The term "approval" 

should be interpreted with caution. In 

fact, most often approval is in the form 

of a communique from the SRA stating 
that it did not have any problems with,  

or objections to, the proposed strategy. 

There is rarely an explicit endorsement 
that this is the right approach or any im-

plied guarantee that following the plan 

will yield an ultimately acceptable solu-

tion. This is understandable in that the 

only satisfactory solution is ultimately 
one in which the hazardous waste is con-

trolled. The SRA can not absolve a DOT 

of its responsibility or liability by stating 
that "trying was good enough." 

Some DOTs reported serious prob-

lems getting any cooperation from their 

SRA for any type of advice, approval, 

or disapproval. The approach generally 

adopted in these cases, as described by 
one state, was to forward reports of haz-

ardous waste problems to the environ-

mental agency with a request for com-

ments. Generally, the requests indicate a 

plan of action and a date that the DOT 

will proceed with the proposed action 

unless it hears objections. The result is 

that the DOT rarely receives concur-

rence; usually a response is received only 
if there is an objection. Such assumed 

non-disapproval may be a risky strategy. 

RISK MANAGEMENT 

Certain aspects of risk management, ex-

amined in Chapter 4, may need to be 

developed *in conjunction with the state 
environmental regulatory agency. In or-

der to reduce the cost of analysis for com-

mon problems and types of sites, to de-

velop generic approaches for dealing 

with them, and to speed the selection of 

remediation options in general, an 

agreement may be possible for delegating 

some authority to the DOT when certain 

standards are met. The primary goal 

would be to reduce the time to arrive 

at decisions by reducing the amount of 
information exchanged and approvals re-

quired. In addition, the information that 

needs to be generated may be reduced, 

provided it is not required for a decision, 

given agreed-upon and acceptable levels 

of risk. The adoption of some type of 

best management approach that can 

avoid overexpencliture on simple sites 

may be especially beneficial. This is not 

to imply that DOTs should be seeking 
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special treatment or exceptions to 
cleanup standards, but that they estabfish 
with their SRA an approach that will 
reduce the delay and cost in meeting 
those standards. 

PARTIAL TAKINGS AND PARTIAL 
CLEANUPS 

Some DOTs have expressed concern that 
they might be forced in the future to 
acquire more right-of-way than they re-
quire if the property that they are taking 
is contaminated. To date, aU of the states 
have attempted to limit their taking of 
parcels to just the rights-of-way required. 
Such partial takings have apparently not 
met with any resistance from the SRAs 
(though landowners who are PRPs have 
been known to try to force the whole 
taking) because nearly all states indicated 
that they have not been required to ac-
quire more than the minimum take of 
land that their project requires.' Further-
more, many DOTs specifically noted that 

their SRAs are aware of federal and state 
requirements restricting excess purchase 
of property by DOTs. Washington State 
reported that they may sometimes take 
whole parcels in the case of problems at 
gasoline stations—but it was the only 
state. 

Some states mentioned that easements 
had been considered to avoid taking any 
ownership of contaminated parcels. In 
discussions with two states' attorneys, 
one felt certain that the easement would 
protect against liability while the other 
was just as sure it would not. Most states 
felt that easements might be useful to 
limit the property acquired, but few be-
lieved they were a solution to the basic 
problems of securing cleanup and min-
imizing long-term liability. Ownership 
may provide better rights than easements 
in the event of recontamination (unless 
strictly provided for in the easement 
agreement). In the end, the use of ease-
ments may depend on the peculiarities 
of state law and is a question for the 
DOT's legal unit. 

With respect to partial cleanups, nearly 
aB of the SRAs were amenable to DOTs 
only reme ' diating the land taken. Louisi-
ana and Montana noted that in some in-
stances they were required to do off-
ROW cleanup. It appears that since 
DOTs are, in fact, improving the situa-
tion, and as long as their actions do not 
preclude fiu-ther cleanup, SRAs have 
been sympathetic to the view that DOT 
cleanups are a net benefit and have not 
tried to force a more extensive cleanup 
role based on DOTs' perceived financial 
capability for it. 

The three variables in the state ap-
proaches to cleanup involve the source 
of the contamination, the soil, and the 
groundwater. All SRAs required that the 
source and soil be remediated. The ques-
tion of whether groundwater had to be 
addressed differed among the states. Five 
states (Louisiana, Ohio, Oregon, Texas, 
and Virginia) indicated that they are ex-
pected to clean up groundwater prob-
lems as a general rule. The other states 
reported that, as a general policy, they 
have not been required to do so. Four 
states, (Florida, Minnesota, North Caro-
lina, and New Jersey) specifically com-
mented that they do not have to remedi-
ate groundwater unless they disturb it in 
the process of cleaning up the source and 
soil. It is likely that other states face simi-
lar requirements as well. Two states men-
tioned that they must remediate ground-
water only if they are the direct cause of 
the contamination, such as in problems 
at maintenance yards. As regards this last 
case, although the question was not spe-
cificaBy addressed to all the states, almost 
certainly any DOT that contaminates 
groundwater through its own activities 
will be required by its SRA to remedi-
ate it. 

The foregoing description of ground-
water requirements should be viewed as 
merely the general policy or approach 
adopted by the SRAs. The particular 
characteristics of a site, or the presence or 
absence of a threat to health, may invoke 
different requirements. In nearly all in-
stances where groundwater cleanup is 
not required, DOTs indicated that if the 
project foreclosed future options for ad-
dressing the groundwater problem, then 

CLEANUP REQUIREMENTS 

F-1 Action Levels and Cleanup Standards Provided by 
State SRA: 11 States 
Federal EPA: 4 States 

What the DOT Seeks from its SRA 
Cleanup strategy: 2 States 
Approval of cleanup strategy: I I States 
Notice only of disapproval: 2 States 

PARTIAL TAKINGS 

El SRA Requirements for Taking of Right-Of-Way 
Only ROW needed: 7 States 
Whole parcels: 1 State for gasoline stations 

PARTIAL CLEANUP 

SRA Requirements for Cleanup if Problem Extends off the ROW 
Clean up only the parcel taken: 3 States 
Clean up off the ROW: 2 States 

Extent of Cleanup 
Source and soil: 3 States 
Source, soil, and groundwater: 5 States 
Source, soil, and groundwater: 

Only for DOT maintenance sites: 2 States 
Only if disturb groundwater: 2 States 
Only if foreclose future options: 2 States 

— As reported by the 16 telephone survey states — 
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groundwater cleanup would be called for 

at the time of remediation. In all cases, 

DOTs should take care to assure that full 

records and notifications have been made 

to PRPs and SRAs that problems with 

groundwater and adjacent properties 

exist. 

The major concern of DOTs with par-

tial cleanups is the potential problem of 

recontamination of their right-of-way in 

cases where the source of the problem is 

off the right-of-way. In many instances, 

the states noted that they have used meth-

ods to isolate the remaining contamina-

tion to avoid recontamination including 

the use of grout curtains, slurry walls, 

and sheet piles. 

Although only taking and remediating 

a portion of the property is all that most 

SRAs have so far required, DOTs may 

have a potential for long-term liability if 

they acquire and remediate the source of 

the contamination in their portion of the 

parcel. Adjacent landowners whose prop-

erty is contaminated, but who have not 

been forced to face the problem, may 

at some point in the future, attempt to 

receive reimbursement for their cleanup 

costs. Furthermore, an adjacent owner 

may become insolvent, dissolve a corpo-

rate ownership, or become otherwise un-

available to carry out cleanup responsibd-

ities. Indemnification clauses in property 

acquisition may help where willing and 

financially capable sellers are involved. 

While taking only a portion of a parcel 

may present some concern for the future, 

the alternative does not seem very viable. 

If states are forced by their SRA to pur-
chase entire parcels whenever hazardous 

waste problems are found, their costs of 

right-of-way and property management 

could increase dramatically. Further-

more, DOTs would likely be required to 

use only state, not federal, funds for this 

purpose because most of the additional 

property would not be uneconomic rem-

nants. 

Although recontamination of right-of-

way absent a full taking and remediation 

may be of some concern, DOTs are likely 

to increase their liability exposure greatly 

by acquiring entire sites including por-
tions off of the right-of-way. If ftiture 

problems elsewhere are traced back to  

the site and the original responsible party 

has disappeared, DOTs may find them-

selves financially burdened by the costs 
incurred in this additional taking. 

This problem is especially evident in 
road widening projects where there are 

a very large number of strip takings of 

property. In highly industrialized or 

commercial areas, DOTs could end up 

owning a large patchwork of property 

on both sides of the road. The process 

of remediating the land and then re-

turning it to private ownership would 

effectively turn DOTs into adjuncts of 

their environmental agencies. The cost, 

and administrative and liability burdens, 

would be significant and take DOTs well 

beyond the scope of their current activ-

ities. 

DOTs must take into account these 

considerations when they make the busi-

ness decision to acquire contaminated 

right-of-way. Some estimate of the fiiture 

financial risk involved must be done, es-

pecially in cases where the problem con-

taminant is serious, is expensive to reme-

diate, has spread widely, involves 

groundwater, or the seller is unlikely to 

be able to contribute to future efforts. 

GROUNDWATER AND 
LONG-TERM LIABILITY 

As noted, the state regulatory position 

on groundwater cleanup followed the 

general rule that unless the DOT was 

responsible for the contamination, it did 

not have to remediate it. The basic philos-

ophy, frequently expressed, was the view 

that because the DOTs were providing 

a net benefit to the community by remov-
ing the source and the contaminated sofl, 

unless some special circumstance applied, 

they would not be required to "chase 

groundwater plumes." These special cir-

cumstances included the following: if the 

cleanup itself caused the groundwater 

contamination, if the highway project 

precluded future groundwater remedia-

tion opportunities, or if the DOT was 

itself the owner and responsible party in 

the groundwater contamination. 

Where the site is part of an ongoing 

priority case for the SRA, they will, gen- 

erally, pursue the potentially responsible 

party for cleanup costs. Where the site is 

a low priority, the usual advice to DOTs 

is to leave the groundwater for future 

remediation. In some cases monitoring 

wells is required. 

What this implies for the long term is 

not easy to say. DOTs may be leaving 

themselves open to potential cleanup 

costs and liability in the future. While this 

appears to be the reasonable approach in 

the short run, it may, on the other hand, 

be ill-advised for the long term. This may 

be an area for definitive agreements be-

tween DOTs and their SRAs. No DOTs 

had such an explicit agreement from their 

SRA. The reason may be because they 

are relying on the agreed approach in 

each case to be defiriitive for that site. A 
broader, more explicit document may be 

beneficiaL 

NOTES 

Not all states have a formal priority fist, al-

though most have, at least, an informal rank-

ing for assigning priority in investigation and 

rcmediation. 

The Colorado Department of Highways pro-

vides the owners of contaminated property 

with die information that they must report 

the contamination themselves. 

The EPA 50-state study [EPA 1990] has a 
complete listing of state cleanup policies and 

criteria in Table V-11. 

If the source of contamination is on adjoining 
property, recontamination of the propert~ 

taken or groundwater contamination beneath 

it may impose liability on the DOT for future 

cleanup costs. The basic approach for dealing 

with such problems may be worth including 

in an MOU or an SOP. 



2 

Petroleum Contamination Problems 

P ETROLEUM contamination problems are the most widespread problems facing DOTs. 
Given their high incidence in potential right-of-way, state departments of transporta-

tion may find it particularly beneficial to negotiate explicit agreements for resolving them 
with their state environmental regulatory agency. Negotiation and firm agreement on overall 
procedures, remediation criteria, and specific steps for action may greatly reduce the burdens 
from these problems on both the DOTs and their SRAs. 

From the DOT's perspective, such agreements can reduce much of the delay and perhaps 
some of the cost of dealing with commonly encountered petroleum contamination. From 
the SRA's perspective, having agreed-on approaches with the DOT may lessen its staff 
burden for review and approval without compromising its or the DOT's coninuitment to 
meeting environmental goals. 

While not necessarily involving a delegation of authority, the agreement may provide for 
specific steps and criteria for action that the DOT can certify it has met, analogous to a 
general permit. The SRA may then consign its role to providing a more general, oversight 
fiinction. The agreement would, most certainly, also provide explicit circumstances or 
thresholds when direct SRA involvement remains necessary. Such an agreement could be 
separate from a general MOU and SOP with the SRA, or it might form a separate section 
of it. In either case, the specific criteria for petroleum contamination problems would be 
set out explicitly. 

The approach to dealing with petroleum contarruination programs depends on both federal 
and state laws and regulations including those for underground storage tanks (USTs) and 
hazardous waste. The idea of developing an SRA-DOT agreement is not intended to imply 
that any of these regulations is to be circumvented, but rather that the two agencies could 
go several steps ftirther to remove areas of uncertainty in petroleum contarmination cleanup 
and control matters. In this way, the costs and time required to proceed could be reduced 
without any compromise on.  the standards for and levels of remediation. 

67 
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68 HAZARDOUS WASTES IN HIGHWAY RIGHTS-OF-WAY 

PETROLEUM CONTAMINATION 
THAT IS NOT HAZARDOUS 
WASTE 

Petroleum products that contaminate 
soils and groundwater are not presently 
classified as hazardous waste because of 
a temporary exemption for contaminated 
soil. Thev are exempt under RCRA and 
FTA's fit lal regulations establishing the 
TCLP. When the TCLP replaced the Ex-
traction Procedure (EP) toxicity test, the 
list of toxic constituents tested for under 
the EP regulations (primarlIv rrictils nnd 
pesticides) was expanded by the addition 
of benzene, a constituent of petroleum. 
The exemption was granted because of 

the frequency with which the TCLP 
tended to extract berizene from petro-
leum-contaminated soil. Thus, the re-
sulting volumes of hazardous waste 
would have been unmanageable. 

Petroleum products, nevertheless, stifl 
contain hazardous constituents, which 
in their pure forms, are regulated as haz-
ardous waste, including benzene, tolu-
ene, ethyl benzene, and xvlene. Petro-
leurn products, therefore, while not now 
defined as hazardous wastes and not 
encumbered by hazardous waste regula-
tions, are by no means benign com-
pounds. Furthermore, if any one of Elie 

constituents contaminates groundwater 
(e.g., benzene), the responsible party will 
have to remediate it to the applicable 
orroundwater standards. In addition, 
waste oil may be classified as hazardous 
waste in some states, in part, because of 
contamination with metals. It is not clas-
sified as hazardous in the federal system. 

This exemption for petroleum coil-
tarmilation has several implications for 
DOTs in their approach to dealing with 
it. First, and perhaps foremost, the lack 
of a hazardous waste classification can 
not be allowed to luIl DOT staff into 
thinking that petroleum contamination 
is somehow insianificant or beni n. Sec- In 	 9 
ond, absent federal regulations beyond 
the UST program, most states through 
their SRAs have adopted procedures or 
standards for dealing with petroleum 
contamiriation. It is not ignored (by 
SRAs) nor ignorable (by DOTs). Finally, 
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the lack of a hazardous waste classifica-
tion has provided some room for the 
EPA, SRAs, and DOTs to try various 
approaches to solving petroleum con-
tamination problems that might be re-
sisted for other hazardous wastes. 

It is important to recognize that, in 
some measure, petroleum contamination 
is hazardous waste without the name. 
Furthermore, the regulatory outlook is 
that petroleum products may well be-
come subject to more formal regulations 
ar, a result of the prospective changes in 
federal law and regulations in the next 5 
years. Many state laws, also, prohibit the 
discharge of any pollutant to state waters, 
which are defined to include both surface 
water and groundwater. Thus, DOTs can 
not afford to wait for such changes for 
devising economical, environmentally 
sound approaches to petroleum-contam-
inated sites. 

PETROLEUM CONTAMINATION 
SITES DIFFER FROM HAZARDOUS 
WASTE ENCOUNTERS 

Petroleum-contaminated soils differ 
from other hazardous waste problems in 
the frequency with which they are discov-
ered on DOTs' sites, in the speed and 
often low cost with which they can be 
addressed, and in the likelihood that stan-
dard approaches can be adopted. 

The frequency of discovery by DOTs 
of petroleum contamination problems is 
highest of all problem wastes by a large 
margin. Some states estimated that their 
problems with petroleum-contaminated 
right-of-way (or potential right-of-way) 
amounted to as high as 90 percent of 
their contamination problems. 

The types of sites likely to be contarni-
nated are strip, partial takings of property 
at multiple sites along a project corridor 
or at intersections. The ability of DOTs 
to resolve these problem sites quickly and 
at a low cost may be a significant factor 
in the feasibility of many projects. Fur-
thermore, such a capability may increase 
the chances for landowner cooperation 
if DOTs can offer efficient solutions to 
their "mutual" problem. Absent such ap-
proaches, the business decision may be  

to forego many projects in the future, 
or the resulting project time may greatly 
increase the delay costs to the public. 

The recurring nature of the sites and 
the petroleum contaminants suggest that 
standard approaches are adoptable. Both 
DOTs and SRAs have become familiar 
with these problems and are more likely 
to have developed the expertise in-house 
to make standard approaches workable 
and responsive to environmental require-
m6nts. 

PROBLEM AMENABLE TO BEST 
MANAGEMENT PRACTICE 
APPROACH 

The problem with petroleum contamina-
tion may be very amenable to the devel-
opment of best management practice 
agreements with the SRA. In some mea-
sure, the groundwork for this approach 
has already been laid, in many states, by 
the prior development of underground 
storage tank procedures. These proce-
dures often contain specific guidance on 
action levels, cleanup requirements, and 
reuse options. DOTs, as other parties, 
must abide by their SRAs procedures 
and some have adopted them as official 
DOT guidance or adapted them further 
to their circumstances. 

Not all underground storage tank pro-
cedures, however, contain the necessary 
guidance or explicit procedures that may 
be necessary to carry out rapid remedia-
tion activities. While some have well-de-
fined action levels and cleanup criteria, 
others merely indicate that relevant stan-
dards must be applied. Additionally, the 
remediation and reuse alternatives are of-
ten left to the responsible party to devise 
in the contamination management plan. 
Where specific information or ap-
proaches have not been established, un-
certainty and delay may result and DOTs 
may remain unprotected from fiu-ther 
cleanup costs and liability. 

By starting with the basic UST or pe-
troleum contamination procedures, 
DOTs and SRAs may be able to establish 
prior approval and agreement on the ex-
act standards, steps, and cleanup proto-
cols to be followed. They may even be 
able to devise more encompassing poli- 

cies or generic procedural approaches to 
handle less common problems as well. 
The approach adopted may be either a 
delegation of some authority under a 
general permit, if state law and regula-
tions allow, or a more informal docu-
ment that sets forth the common under-
standing of the working approach. In 
either case, the benefits will likely be most 
rewarding for both agencies, in reduced 
staff time for oversight and approvals; 
and for DOTs, in increased confidence 
in their approach. The introduction of 
new techniques may also be improved in 
the future as the parties gain experience 
in the current approaches and develop a 
mutual trust. 

The FHWA certification acceptance 
process for project design and construc-
tion and the general permits issued by 
some state environmental regulatory 
agencies are analogous procedures to 
what is proposed here. The Federal Avia-
tion Administration also uses a some-
what comparable approach in certifica-
tion of aircraft design and construction. 
Since the FAA can not review and certify 
all the engineering drawings and manu-
facturing steps that go into the certifica-
tion of the airworthiness of new aircraft, 
or in the continuing production process 
of existing designs, well-developed pro-
cedures and requirements are established 
in regulations, and the aircraft manufac-
turers are required to follow these criteria 

REMEDIATION OPTIONS 

El Options In-State Hazardous 
Waste Landfill: 5 States 

El Basic Approach 
Dig and Dump: 4 States 
Aerate and Dump: 2 States 
Aerate or Treat and Reuse: 8 States 
Incinerate: 4 States (3 States 
repeat) 

El Reuse Options 
Base/Fill: 8 States 
Asphalt: 4 States 

0 Bloremediation: 3 States 

El Vacuum Extraction: 2 States 

— As reported by the 16 telephone survey 
states — 



TABLE 6-1 STATE STANDARDS FOR REUSE OF PETKOLEUM-CONTAMINATED SOILS 

State 	 Standard Action 	 State Standard Action 

North 	—Excavate contaminated soil —Aerate on Plastic 	 Colorado Remedial Action If meet standard then left in 
Carolina 	until headspace analysis —Fertilize with N2 Category I place, 

shows <10 ppm TOV —Disc for volatilization (currently used public If not: 
—When <10 ppm TOV groundwater) 

Disposal 
incorporate into project Remediate to: 

Asphalt Batching 

Massachusetts 	~! 1800 ppm TOV or Cannot be landfilled in 
:520 mg/kg BTEX, 
< 100 mg/kg TPH 

Treated on-site according to 

~!3000 mg/kg TPH Massachusetts contanunated materials 
Remedial Action handling plan 

< 1800 ppm TOV or Landfill; or, Aerate at site with Category H Off-site—only acceptable 
<3000 mg/kg TPH the approval of Bureau of (currently used private use is in the construction of 

Waste Site Cleanup; or drinking water) roads 
aerate at landfill prior to use Remediate to: 
as daily cover 550 mg/kg BTEX 

High Environmental Impact Reuse at site 
!~250 mg/kg TPH 

Area Remedial Action 
:5 10 ppm TOV, or Category III 
!~100 mg/kg TPH; or higher Remediate to: 

with approval on case-by- :5100 mg/kg BTEX 
case basis :5500 mg/kg TPH 

Low Environmental Impact Reuse at site 	
New Jersey 5,000 ppm TPH Sub-base in roadway 

Area 
100 ppm TOV, or 

construction 

:5300 mg/kg TPH; or higher 
Asphalt Batching 

with approval on case-by- 
Cement Batching 

case basis ~!5,000 ppm TPH case-by-case approval of reuse 

Higher concentrations than Asphalt Batch Plant Recycling 
proposals 

above. Recycling plant ~:30,000 ppm TPH considered hazardous waste by 
requires a DEP Class A NJ DEPE 
Recycling Permit 

NOTE: ppm 	parts per mi4ion; TOV = total organic volatiles; TPH = total petroleum hydrocarbons; mg/kg 	milligrams per kilogram; BTEX = benzene, toluene, ethyl benezene, and xylene. 
SOURCES: UST OwnerlOperator Guidance Documents For Investigation, Corrective Action, Use ofStatc Cleanup Action Levels and Management ofCantaminated Materiak Colorado Department of Health, March 1991; 

Alanagement ProceduresJor Excavated Soils Contaminated with Virgin Petroleum Oils, Policy #WSC-89-001, Massachusetts Department ofEnvironmental Protection, June 1989; Reuse and Treatment ofPetrOkum Contaminated 
Soils, Environmental Bulletin No. 25, New Jersey Department of Transportation, January 1991; Dnift Interim Procedures—Und-erground Storage Tan4 North Carolina Department of Transportation, 1991. 
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and police thernsek-cs throw 

' 

h Desig-

nated Engineering Representatives 

(DERs). FAA inspectors observe air-

lines'documentation of their certification 

activities and require an affirmation by 

the designated emplovees (the DERs) 

that the agreed-upon standards have been 

followed.' 

DOTs may provide an cxceflent oppor-

tunity for SRAs to develop such an ap-

proach. The frequency with which DOTs 

confront petroleum contamination prob-

Icnis increases DOTs' familiaritv with, 

and expertise for, confronting the rn; ftir-

thermore, DC)Ts' role as public agencies, 

charg,ed equally to protect the public in-

tcrest, make them natura_l partners for 

such an approach. In short, the risk to 

the SRA in working with the DOT In 

developing innovative approaches may 

be lower than for other potentially re-

sponsiblc parties where pctroiCLIIII Coll-

tarnination is involved. Successful ap-

proaches developed there may be of great 

benefit to the state public at large if they 

can be subsequently adapted and ex-

panded to other public and private 

parties. 

STANDARDS AND TREATMENTS 

BEING APPLIED 

Information on particular action stan-

clards for petroleum contamination was 

$Upplicd by Colorado, XIassachuserts, 

North Carolina, and New JerseV. The 

specific discussion of standards that fol-

lows refers to the documents they sup-

plied. Standards for dealing with petro-

leurn-contarninated soils varied amona b I 
the states and depended in some cases on 

the contamination's proxi~rnity to public 

groundwater drinking supphe,; or on its 

other enviroilluCUU11 11111)ULLs, SM-11 ZIS 

proximity to a densely populated residen-

Lial area. In all uf thL Standards, there 

were various potential uses listed, dc-

pending on the level of contamination. 

Table 6-1 shows these standards and re-

use options. 

The following discussion is meant onlN 

to describe what some standards are; it 

is not intended to imply approval of 

them. In particular, the study committee  

was concerned about the wisdom of con-

tinued landfilling of petroleum-contami-

nated soils. It is important for DOTs to 

recognize, also, that if theN, reuse soil and 

it causes contamination, theN, could be 

held liable for the damage incurred even I 
if current standards for reuse are met. 

Landfilling 

Landfilling of petroleurn-contaminated 

soils has become a problem for all the 

states. Cost Increases, due, in part, to the 

scarcity of acceptable landfills, are a major 

cause of this problem. As landfills be-

come more scarce, the costs of both dis-

posal and transportation of the soil rise. 

Nevertheless, significant landfilling is still 

occurrina 

From both liabilitv and environmental 

standpoints, landfilling is a less desirable 

lon—term solution than some form of 

treatment. First, the rcgulator%, definition 

of petroleum products Could change leav-

ing DOTs with the responsibility for 

meetin'(Y new requirements for an%, soils 

the\, have placed in landfills. Second, pe-

trolcum products can be very effective 

solvents and may mobilize other hazard-

ous substances i n the landfill, espccialiv 

if contaminated soil is used as a daily 

cover. As a result, hazardous wastes may 

spread into groundwater or pose some 

other danger. Besides the environmental  

harm this maN, cause, DOTs could be 

liable for a portion of the costs to remccli-

ate the problem. 

Reuse and Recycling Options 

Case-Stu~y States 

The case-study states in conjunction with 

their SRAs have aH been working to de-

velop reuse and recycling options. State 

or federal regulations may restrict the 

ability of particular DOTs to use some 

remediation techniques. For example, 

states with sites in air quality nonattain-

ment areas may not be able to use acra-

tion or land farming of soils without va-

por recovery and treatment. 

Many states use aeration as a primary 

treatment to reduce the lcvel of petro-

leurn contamination prior to either land-

filling or reuse on site. Aeration poses 

two problems. First, air quality standards 

for ozone in some areas may not permit 

the aeration of soils on-site; therefore, 

thev may have to be transported else-

where regardless of the end-use adopted. 

Second, the aeration of problem contam-

inants does not destroy them, it merely 

reduces their concentration in the soil by 

mobilizing them into the air. This could 

pose a serious risk to nearby populations. 

D6Ts need to be certain that in reducing 
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and police themselves through Desio-

riatcd Engineering Representatives 

(DERs). FAA inspectors observe air-
lines'documentation of their certification 

activities and require an affirmation by 
the designated employees (tile DERs) 

that the agreed-upon standards have been 

followed.' 

DOTs may provide an excellent oppor-

tunity for SRAs to develop such an ap-

proach. The frequency with which DOTs 

confront petroleum contamination prob-

lems increases DOTs' familiarity with, 

and expertise for, confronting them; ftir-

thermore, DOTs'role as public agencies, 

charged cquifly to protect the public in-

terest, make them natural partners for 

such an approach. hi short, the risk to 

the SRA in working with the DOT in 

developing innovative approaches may 

be lower than for other potentially re-

sponsible parties where petroleum coil-

tarnination is involved. Successfill ap-

proaclics developed there may be of great 

benefit to the state public at large if they 

can be subsequent]\" adapted and ex-

panded to other public and private 

parties. 

STANDARDS AND TREATMENTS 
BEING APPLIED 

hiforniation oil particular action stan-

clards for petroleum contanlination was 

supplied by Colorado, Massachusetts, 
North Carolina, and New Jersey. The 

specific discussion of standards that fol-

lows refers to the documents they sup-

plied. Standards for dealing with petro-

leuni-contarninatcd soils varied among 

tile states and depended in some cases oil 

the contamination's proximity to public 

01roundwater drinking supplies or oil its V 
other environmental impacts, such as 

proximity to a densely populated residen-

tial area. In all of the standards, there 

were various potential uses listed, de-

pending on the level of contamination. 

Table 6-1 shows these standards and re-
use options. 

The following discussion is meant ordy 

to describe what sonic standards are; it 

is not intended to imply approval of 

them. In particular, the studv committee  

was concerned about tile Nvisclom of coil-

tinued landfilling of petroleum-contami-

nated soils. It is important for DOTs to 

recogn~izc, also, that if thev reuse soil and 

it causes contamination, they could be 
held liable for the damage incurred even 
if Current standards for reuse are met. 

Landfilli-ng 

Landfilling of petroleurn-contarninated 

soils has become a problem for all the 

states. Cost increases, due, in part, to the 

scarcity of acceptable landfills, -area major 

cause of this problem. As landfills be-

come more scarce, the costs of both dis-

posal and transportation of the soil rise. 

Nevertheless, significant landfilling is still 

occurring. 

From both liability and environmental 

standpoints, landfilling is a less desirable 

lon—tcrili solution than sonic form of 

treatment. First, the regulatory definition 

of petroleum products could change leav-

ing DOTs with the responsibHity for 

meeting new requirements for any soils 

they have placed in landfills. Second, pe-

troieum products can be very effective 
solvents and may mobilize other hazard-

ous substances in tile laucifill, cspccially 

if contaminated soil is used as a daily 
cover. As a result, hazardous wastes may 

spread into groundwater or pose some 

other danger. Besides the environmental  

harm this may cause, DOTs could be 

liable for a portion of the costs to remedi-

ate the problem. 

Reuse and Recycling Options 

Case-Study States 

The case-study states in conlunction with 

their SRAs have all been working to de-

velop reuse and recycling options. State 

or federal regulations may restrict the 

ability of particular DOTs to use some 

remediation techniques. For example, 

states with sites in air quality nonattain-

ment areas may not be able to use acra-

tion or land farming of soils without va-

por recovery and treatment. 

Mariv states use aeration as a primary 

treatment to reduce the level of petro-

letim contamination prior to either land-

filling or reuse oil site. Aeration poses 

two problems. First, air quality standards 

for ozone in sonic areas may not permit 

the aeration of soils on-site; therefore, 

they may have to be transported else-

where regardless of die end-use adopted. 

Second, tile aeration of problem contam-

inants does not destroy them, it merely 

reduces their concentration in the soil by 
mobilizing them into thcair. This could 

pose a serious risk to nearby populations. 

DbTs need to be certain that in reducing 



Technology For Remediating Sites 

MANY DOTs expressed interest in developing and using alternatives to their hitherto 
standard approach of digging up and disposing of hazardous contaminates at either 

hazardous waste or industrial landfills. Cost, liability, and regulatory concerns are combining 
to make the landfilling of hazardous waste an unacceptable or unavailable choice. Alternatives 
to landfilling have been developed over the last decade in conjunction with the Superfimd 
program, corrective actions under the Resource Conservation and Recovery Act (RCRA), 
and underground storage tank cleanups. While the investigation and assessment of technolo-
gies lie beyond the scope of this study, this chapter gives, at least, a brief overview of 
alternatives to land disposal and discusses some alternative choices that have been tried in 
the case-study or telephone survey states and in the Superfarid program over the last decade. 

The most frequent encounters that DOTs face are those connected with petroleum 
contamination. For petroleum-contaminated soils, alternatives may be easier to implement 
because these soils are usually exempt from a hazardous waste classification and, therefore, 
SRAs may provide more leeway in designing and accepting them. Some of the alternative 
methods for dealing with petroleum contamination have been addressed in earlier chapters 
and will only be summarized here. 

For hazardous waste contarmination, all DOTs contacted used consultants to help them 
design their remedial approach. The remediation technology that DOTs use win depend 
in large part on the nature of the hazardous waste materials they face and the recommenda-
tions of these consultants. 

SELECTION OF REMEDIATION TECHNOLOGY 

Many of the projects 'in the coming decade will involve traffic congestion relief through 
adding lanes, rebuilding highways and bridges, and widening and straightening roadways 
in urban areas. These are the types of projects that wilt have a high likelihood of encountering 
some type of hazardous waste and almost certainly some petroleum-contaminated soils 
because they will be concentrated in areas where light industries, commercial enterprises, 
and gasoline stations are also concentrated (see Table 3-2). Congestion relief projects, by 
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their very nature, also place a high pre-

mium on rapid design and execution 

since congestion imposes costs on road-

way users that continue to mount during 

periods of project delav for dealing with 

hazardous wastes. Traffic delays from 

congestion, in Mtn, result in constituent 

pressure on state authorities to move ror-

ward rapidly with highway projects. 

A key aspect of remediation from the 
state DOT's perspective is, therefore, 

time. Most other considerations are gen-

erally guided by or are a function of time. 
These include cost, effectiveness, avail-

ability, w-id liability. Sites that involve 

high-cost cleanup relative to the Cost of 
the project either wil.1 be avoi ed, early 
on, by project redesign or ca ceflation, 
or the project will be forced into a new 
schedule that recognizes the time re-

quired for an efficient, effcctive, and lia-

bility-minimizing long- term solution. 

With the rescheduling option, the re-

sources that would have been tied tip in 

waiting for the remediation can instead 

be redirected to other projects. In these 
cases as well, however, if the public need 

for the project is sufficiently large, the 

cost of even expensive but quick remedial 

options may pale in comparison to the 

user benefits being foregone in waiting 

for action. 

For the great majority of projects, pe-

L101CU111 contamination, gcnerafly from 

leaking USTs, is the main concern. The 

cost to remediate these problems is often 

smal.1 in absolute and, though less so, 

relative terms. While the cost of the dig, 
transport, and dispose solution may be 
high and appear inefficient, alternatives 

that involve long times to remediate or 

to secure approval may be more costly 

from the DOT perspective. Removing 

the source and soil from the project 

allows for the continuation of constritc-

tion with minimal disruption. By con-

trast, acration and reuse is an intermedi-

ate time response, but many in situ 

techniques generally would introduce 

unacceptable delays in projects. A distinc-
tion should be made for groundwater 

contamination, however, b(~,:iuw it 11 
more amenable to lomer term remedia-

tion processes that may not interfere with 

highway construction. 

DISPOSAL IN LANDFILLS 
WITHOUT TREATMENT 

The problems associated with disposal of 

untreated, petroleum-contaminated soil 

were presented in Chapter 6. Tile same 
problems apply to hazardous waste in 

general, although they arc increased by 
the regulatory stricture on the untreated 

disposal of hazardous waste, or "land 

ban." These probleins include the scarcity 

and increasing costs for using hazardous 

waste landfills, long-term liability for ma-

tcrials deposited Hii hazardous waste land-

fills, and the joint and several liab' lities 

that may come with using landfills. 

Effect of Land Ban and Increasing 

Cost 

The Superfilrid Amendments and Reau-

thorization Act of 1986 (SARA) re-
quired that preference be given in design-

ino, remedial actions to treatment options 

that destroy or permanently reduce the 

toxicity, mobilitv, or volume of the haz-

ardous waste. Furthermore, the Hazard-

ous and Solid Waste Amendments of 

1984 (HSWA) banned the land disposal 

of RC&A hazardous waste without prior 
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treatment. The U.S. EPA has issued reg-
ulations for the various categories of haz-
ardous waste that define the treatment 
required before disposal is permitted. 
Additionally, some states have their own 
land ban regulations and their levels of 
acceptable hazardous waste may be more 
stringent than federal criteria. In all of 
these cases, DOTs will have to perform 
some treatment. 

Many DOTs reported that there were 
a declining number of hazardous waste 
landfills available to them or there were 
none in their state. The high cost of trans-
porting large quantities of contaminated 
soil to a single state location or to an out-
of-state landfill has made treatment an 
economically more attractive alternative. 

Problem of Long-Term Liability 

Landfilling of hazardous waste may pres-
ent DOTs with a quick, short-term solu-
tion. But this solution is increasingly 
costly in the short run, and potentially 
very costly in the long run. Even if criteria 
are met for treatment prior to landfilling 
and the landfill meets current require-
ments for handling and disposal of haz-
ardous waste, should there arise any 
problems in the future, the DOT can be 
held liable for ftirther cleanup costs and 
environmental damages. The land-filled 
hazardous waste remains the responsibil-
ity of the DOT. Because of the joint and 
several liability standard, DOTs may be 
responsible for significant cleanup costs 
associated with other parties' hazardous 
waste, costs far beyond those related only 
to their disposed hazardous waste. 

Treatment is the preferred option un-
der regulation and legislation. In some 
instances, the selected remedial alterna-
tive may involve landfilling in a hazard-
ous waste landfill after treatment because 
it meets all the regulatory tests and is the 
lowest-cost alternative recommended by 
a DOT's remediation consultant. For 
petroleum-contaminated soils, the deter-
rent to landfilling may seem to be less in 
the short term, but the current exemption 
for petroleum-contaminated sod from 
classification as hazardous waste may be 
rescinded at any time either legislatively 
or through regulation. 

CONTAINMENT 

Containment strategies were reported by 
some DOTs as being used mostly for 
petroleum-contaminated sods, although 
some metal-contandnated soils were 
mentioned as well. Containment may 
take the form of capping the site to pre-
vent migration from air and water move-
ments of the contaminants; grout cur-
tains, slurry walls, or sheet piles to 
prevent lateral motion of contaminants; 
and encapsulation in concrete vaults or 
bridge abutments to isolate the contami-
nants. Containment on-site is an alterna-
tive to digging and disposing of the con-
taminated soil elsewhere; however, it 
does not destroy the contamination, it 
merely isolates it and reduces its migra-
tion potential. 

Capping is a strategy that has been 
applied extensively in the Superfimd pro-
gram, especially in the early years of the 
program. Where isolation of the site 
could remove most of the danger and 
groundwater had not been affected, cap-
ping the site with clay, covering it with 
vegetation, and fencing the property 
were often selected because of their speed 
and low cost. Indeed, the extent to which 
this solution and landfilling were used 
influenced the Congress to mandate 
treatment and restrict landfilling of haz-
ardous waste. 

The use of grout curtains, slurry walls, 
and sheet piles was cited by a number 
of states as being the means applied in 
isolating contamination. When used in 
conjunction with an impermeable cap 
that limits water access, these techniques 
may be effective in controlling the con-
tamination and may, in fact, be equiva-
lent to a landfi.11 on the right-of-way; but 
they certainly are not as reliable as a mod-
em, ftilly engineered and lined, hazard-
ous waste landfill. If this approach is per-
mitted by an SRA, it has the advantage 
of avoiding the commingling of a DOT's 
contan-dnated soil with that of others in 
a landfill. Such an approach may be most 
acceptable for low levels of petroleum 
contamination, especially where ground-
water involvement is unlikely. 

In cases where the source of the con-
tamination is off of the right-of-way and  

is beyond the property taken by the 
DOT, lateral containment approaches 
may be used to prevent recontamination 
ofthe right-of-way once it has been reme-
diated during the project. Several states 
specifically mentioned the use of walls to 
prevent recontamination. 

Another type of containment that has 
been used in-place but ex-situ—in other 
words, at the site, but removed from the 
original place of contamination—is to 
encapsulate contaminated soil in con-
crete vaults or bridge abutments. Several 
states cited instances of building both be-
low ground vaults in the right-of- way 
to hold petroleum-contan-tinated sod 
and, for less contaminated soil, the place-
ment of it in bridge abutments. The road-
way and side cover act as a cap to control 
water intrusion and migration of the con-
taminants. 

Containment without treatment will 
not be approved by an SRA for highly 
toxic and RCRA-listed hazardous waste. 
For less toxic contaminants, it is likely 
that it will be acceptable only in combina-
tion with some form of treatment and 
long-term monitoring. Petroleum-con-
tarninated soils offer, perhaps, the great-
est likelihood of on-site containment, or 
reuse with containment structures after 
some form of treatment. Pavement may 
be an effective cap for containing the 
treated sod and residual, petroleum con-
taminants.' 
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TABLE 7-1 Sou, AND LEAcHATE TREATMENTS FROM TFm NHI MANUAL 	TREATMENT OPTIONS 

Treatment to reduce toxicity, mobility, 
or the volume of nonpetroleurn hazard-
ous waste is required by federal law and 
regulation and must be considered essen-
tial to reduce the state's long-term liabil-
ity.1  For those cases in which hazardous 
waste other than petroleum contamina-
tion is present, there will probably be 
a remedial investigation and feasibility 
study (RI/FS) performed by a DOT's 
consultant that has as its main objectives 
the establishment of the cleanup goals 
and the screening of alternatives [see De-
nbow and Rothman 1990, section 7]. 
Because the particular circumstances of 
hazardous waste sites requiring an RI/ 
FS may not lend themselves to prior clas-
sification, there may be little that DOTs 
can do by way of establishing a best man-
agement practice approach and, thus, 
they will probably need to approach 
them on a case-by-case basis. 

The NI-11 manual [Denbow and Roth-
man 1990] covers the EPA-estabfished 
criteria for evaluating remedial alterna-
tives. These are (1) the threshold require-
ments of overall protection of human 
health and the environment, and comph-
ance with applicable or relevant and ap-
propriate requirements (AR.ARs); (2) 
primary balancing criteria of (a) long-
term effectiveness, (b) reduction of toxic-
ity, mobility, or volume, (c) short-term 
effectiveness, (d) implementability, and 
(e) cost; and (3) modifying criteria of 
state acceptance and community accept-
ance. As the NHI manual notes, the 
trade-off and evaluation process involved 
in selecting alternatives is more quahta-
tive than quantitative. Many of the fac-
tors that go into the decision process are 
likely to fall in wide ranges because of 
uncertainty except, perhaps, for the direct 
costs of the remediation processes 
(though this may be highly variable, as 
well, if uncertainty about the extent and 
severity of contamination exists). 

Both the 310 Study [Friend and Con-
nery 1988] and the NHI manual describe 
the techniques available, the contami-
nants for which they are targeted, and 
the basic cost range for the remediation 
technique. They are good sources of in-
formation for understanding the basic 

Soil Treatments 

Thermal Treatment 
Incineration, Fluidized Bed and Rotary Kiln 
Infra-red 
Pyrolysis 
Vitrification 

Physical/Chemical Treatment 
Chemical Extraction—ex situ 
Chemical Treatment—in situ: pH adjustment, oxidation, reduction, stabilization, so- 

lidification 
Soil Washing—ex situ: water, solvents, surfactants, acids, bases 
Soil Flushing—in situ: water, solvents, surfactants 
Glycolate Dechlorination 
Low Temperature Stripping 
Vacuum Extraction—in situ 
Stabilization/Solidification 

Biological Treatment 
Biodegradation— ex situ: composting, solid-phase treatment, slurry-phase treatment 
Bioreclarnation (Biodegradation -in situ) 

Leachate Treatments 

Pretreatment Operations 
Sedimentation 
Granular-media Filtration 
Oil/Water Separation 

Physical/Chemical Treatment 
Neutralization (pH Adjustment) 
Precipitation/Flocculation/Sedimentation 
Oxiclation/Reduction 
Carbon Adsorption 
Air Stripping 
Steam Stripping 
Reverse Osmosis 
Ultra Filtration 
Ion Exchange 
Wet Air Oxidation 

Biological Treatment 
Activated Sludge 
Sequencing Batch Reactor 
Powdered Activated Carbon Treatment (PACT) 
Rotating Biological Contactor 
Trickling Filter 

SOURCE: From information in Denbow and Rothman 1990. 
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approaches and their applicability. Table 
7- 1 cites the processes that the NFU man-
ual examines. 

Neither the 310 Study nor the NFH 
manual incorporates any concrete esti-
mates or examples of the additional, indi-
rect costs of time and long-ruri. liability 
that, when considered, help to more 
clearly define the most feasible set for 
particular problems. If it is possible to 
estimate such costs, the information will 
be valuable to DOTs in their initial as-
sessments of the feasible set of technolog-
ical approaches. Such an investigation 
was outside the scope of this study and 
may be a topic for another study. 

The Office of Environmental Policy 
of the Federal Highway Administration 
produced a succinct description of the 
alternative treatment technologies in 
April of 1990 [FHWA 1990]. It is still 
a good source of information on the vari-
ous techniques and the circumstances in 
which they might be used. The tech-
niques examined in that report are given 
in Table 7-2. It should be noted that these 
processes are common to the environ-
mental engineering profession and are in 
use in the areas of water, wastewater, 
and solid and industrial waste treatment. 
They are generally similar to those in the 
NFU manual, except that the processes 
for soil and leachate remediation are 
grouped together. This report will not 
examine these techniques in any detail, 
but the reader is referred to the FHWA 
document, the NFU manual, and the 3 10 
Study for more detailed descriptions. 

TREATMENTS USED BY DOTS 

Aeration or Landfarming and Reuse 

For petroleum-contaminated sods, aera-
tion and landfarming of the soil to reduce 
the concentration of contaminants were 
considered in more detail in Chapter 6. 
Aeration involves simply digging up the 
contaminated soil and stockpiling it to 
allow volatilization of the contaminants. 
Landfarming is similar, but usually also 
involves the added steps of tilling and 
fertilizing the soil to encourage microbial 
action to degrade the contaminants as 

well as to foster volatilization. This ap-
proach may be very effective for treating 
the sod to the point where it may be 
reused on site. 

Problems with this approach involve 
the availability of land and the effects on 
air quality. In some areas, while sufficient 
land near the site may not be available ' 
for DOTs in right-of-way projects, this 
may be less of a constraint. Air quality 
considerations, however, may be very 
significant constraints on this approach. 
In nonattainrnent areas for ozone and 
smog, aeration will likely not be permit-
ted by SRAs. Furthermore, the aeration 
of the sod and volatilization of the con-
taminants could present a greater risk to 
nearby populations than leaving the sod 
in the ground. This is particularly true if 
groundwater involvement is unlikely. 

Some SRAs permit disposal of aerated 
soil as daily cover in landfills. This may 
present DOTs with long-term liability 
problems if the remaining contaminants 
migrate or mobilize other contaminants 
in the landfill. If DOTs want to reuse 
their aerated soil, reuse as base or fill in 
the roadway project may offer a much 
lower risk approach if it is permitted by 
their SRA. More than half of the states 
in the case studies and telephone survey 
indicated that they can reuse petroleum-
contaminated sod if it meets their SRA!s 
standards. 

Incineration 

Incineration of petroleum-contaminated 
sods and hazardous waste is one of the 
most used and growing options for treat-
ment. For DOTs, incineration of petro-
leum-contaminated soils was cited by 
four states. Although asphalt batching is 
not a complete incineration method, it 
is a very effective means for treating pe-
troleum-contaminated soil. Other states 
indicated that they can incinerate petro-
leurn-contarninated soils in cement and 
brick production. Incineration of nonpe-
troleum hazardous waste was not specifi-
cally cited by DOTs, but it is being used 
more and more throughout the country 
to deal with hazardous waste. The level 
of incineration is explored more in the 
following section. 

TABLE 7-2 ALTERNATrvE TREAT-
mENTs FRom T'tm FHWA DocumENT 

Physical Treatment Processes 
Physical Pretreatment 
Soil Flushing 
Soil Washing 
Vacuum Extraction 
Air Stripping 
Steam Stripping 
Carbon Adsorption 
Stabilization/Solidification 

Chemical Treatment Processes 
pH Adjustment 
Precipitation/Flocculation/ 

Sedimentation 
Oxidation/Keduction 
Glycolate Dechlorination 
Hydrolysis 
Chelation 
Ion Exchange 
"In-situ Detoxifier" 

Thermal Treatment Processes 
Fluidized Bed Incineration 
Infrared Incineration 
Rotary Kiln Incineration 
Liquid Injection Incineration 
Wet Air Oxidation 
Vitrification 
Low Temperature Thermal Stripping 

(Thermal Desorption) 

Biological Treatment Processes 
Landfarming 
Biostimulation (Bioenhancement) 
Bioaugmentation 
Waste Water Treatment 

SOURCE: From information in FHWA 1990. 
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(Total = 535 ) 
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FIGURE 7-1 Remedial Actions: Source Control Records of Decision (RODs) 
by Fiscal Year. [NOTE: 535 RODs Correspond to 421 National Priorities List 
(NPL) Sites.] 

100 

80 

Percent 60 
of 

RODs 40 

20 	
OF 

0 
82 83 84 85 86 87 98 89 90 

Fiscal Year 

-w Some Treatment 

ci. Containment, Containment & Disposal, or Off-Site Disposal 

Source: USEPA Office of Emergency and Remedial Response 

FIGURE 7-2 Remedial Actions: Treatment Versus Disposal Records of Decision 
(RODs) for Source Control. 
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Innovative Technoloeles (140) 40  % 

Fstiblished Technoloples (210) 60% 

Off-site Incineration (55) 16% 

Other # (10)3%  

Soil Washing (16) 5% 

1 	
/ 

Solvent Extraction (5) 2% 

no,,, Ex situ Bioremediation (20) 5% 

situ Biorcmediation f  (11) 3% 

In situ Flushing (11) 3% 

Vacuum Extraction (49) 13% 

On-site Incineration (59) 17% — Dechlorination (5) 2% 

,:— In situ Vitrification (5) 2% 

Chemical Treatment (1) < I % 
Tlicrmal Desorption (17) 5% 

Solid if ication/Stab i I ization (86) 24% 

Data are derived from 1982-1990 Records of Decision (RODs) and anticipated design and construction activities as of 
August 1991. The 350 technologies are associated with 301 sites; the difference reflects the use of more than one 
technology per site. 

Number of times this technology was selected or used. 

# "Other" technologies are soil aeration, in situ flaming, and chemical neutralization. 

t Includes in situ groundwater treatment. 

Source: USEPA Office of Solid Waste and Emergency Response 

FIGURE7-3 Remedial Actions: Summary of Alternative Technologies Through FY'90.* 



80 HAZARDOUS WASTES IN HIGHWAY RIGHTS-OF-WAY 

Technology Predesign/ 
In Design 

Design Complete/ 
Being Installed/ 

Operational 

PI-0ject 
Completed  Total 

Vacuum Extraction 36 12 1 49 

Ex Situ Bioremediation 15 4 1 20 

Thermal Desorption 14 0 3 17 

Soil Washing 16 0 0 16 

in Situ Bioremediation t 	8 2 1 11 

In Situ Flushing 9 2 0 11 

In Situ Vitrification 5 0 0 5 

Solvent Extraction 4 1 0 5 

Dechlorination 3 1 1 5 

Chemical Treatment 0 0 1 1 

TOTAL 110 (7801o) 22(1601o) 8(6%) 140 

. 	Data derived from 1982 — 1990 Records of Decision ( RODs) and anticipated design and construction activities. 
t 	Includes in situ groundwater treatment. 

Source: USEPA Office of Sofid Waste and Emergency Response 

FIGUR.E 7-4 Remedial Actions: Project Status of Innovative Treatment Technol-
ogies as of August 1991.* 

While some DOTs indicated that they 
have used other technologies (vacuum 
extraction, 2 states; and bioremediation, 
3 states), the case studies and telephone 
survey did not find extensive use of alter-
natives to those discussed previously. Al-
ternative treatments being applied in the 
Superfand, RCRA, and underground 
storage tank programs that may be appli-
cable and usable by DOTs are dis-
cussed next. 

INNOVATIVE TREATMENTS 
FROM THE SUPERFUND 
PROGRAM 

The Technology Innovation Office of the 
Office of Solid Waste and Emergency 
Response of the U.S. EPA publishes a 
semiannual report on use of innovative 
technologies at Superfiind sites. The lat-
est report, Innovative Treatment Tecbnolo-
gies: Semi-Annual Status Report [EPA 
1991], examines the Records of Decision 
(RODs) from fiscal years 1982 through 
1990.1  It provides summarized and de-
tailed site information for each of the 
innovative treatment technologies in 140 
remedial actions. 

The EPA report considers only alterna-
tive and innovative approaches. The term  

"alternative" is used to mean technolo-
gies that offer alternatives to land dis-
posal of wastes. The most commonly 
used alternative approaches are incinera-
tion and solidification or stabilization of 
wastes. "Innovative" is defined to mean 
"alternative treatment technologies for 
which use at Superfund-type sites is in-
hibited by lack of data on cost and per-
formance" [EPA 1991, p. iv]. Most of 
these technologies are conventional. 
"Pump and treae' approaches to ground-
water contamination are not considered 
innovative because well-established 
water treatment technologies are gener-
ally employed once the water is removed 
from the ground. Nevertheless, pump 
and treat methods are an integral part of 
the alternatives available to DOTs. 

The treatment technologies include ex-
situ bloremediation, in-situ bioremedia-
tion, chemical treatment, clechlorination, 
in-situ flushing, in-situ vitrification, soil 
washing, solvent extraction, thermal de-
sorption, and vacuum extraction. They 
are all applied to soils, sludges, or other 
solids in the cases examined except for 5 
cases of in-situ bioremediation of 
groundwater. The information provided 
and summarized below comes from the 
source control RODs for Superfund sites 
from fiscal years 1982 to 1990.1  

The frequency with which alternative 
treatments have been selected in this time 
period is shown in Figures 7-1 and 
7-2, reprinted from the EPA report. As 
is apparent from the figures, treatment 
was a rarely selected option in the early 
years of the Superfitind program. It was 
not until 1986 that treatment drew near 
50 percent of the approaches adopted. 
In the last 3 years of that period, the 
treatment option has hovered around 70 
percent. Of the total 535 source control 
RODs through 1990, 314 included some 
form of treatment. While indicating the 
trend leading up to the enforcement of 
the land ban, these years are not good 
indicators of future activity since the 
"land-ban" treatment requirements were 
not fully in force during this period. The 
options of "containment, disposal only" 
in Figure 7-1 and "containment, con-
tainment & disposal, or off-site dis-
posal" in Figure 7-2 are no longer rele-
vant options for DOTs dealing with 
hazardous wastes and they must bear 
this in mind. 

These 314 Records of Decision in-
cluded 350 different applications of alter-
native technologies because some of the 
RODs involved more than one approach. 
Figure 7-3, also from the EPA report, 
depicts the breakdown between the use 
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of established and innovative technolo-
gies. The established technologies of in-
cineration and solidification/stabilization 
represent 57 percent of the 350 treat-
ments applied. The established and inno-
vative technologies reached rough parity 
in 1989 and 1990 (not shown here), with 
each representing about half of the treat-
ments chosen in each year [EPA 1991, 
p. 5 ]. 

The choice of technologies is affected 
by the contaminants involved. A greater 
selection of solidification/stabilization 
would be expected if the sites had inor-
ganic contaminants or incineration with 
subsequent solidification/stabilization if 
the sites had mixed organic and inorganic 
contaminants. Therefore, if there has 
been a change over time in the distribu-
tion of contaminants in the RODs, then 
this would account for some of the shift 
in technologies applied. The EPA study 
does not provide the data to determine 
whether this has occurred. 

The EPA report results accord well 
with the experience of most DOTs. First, 
containment and disposal have tended to 
be the most used approaches. Treatment 
options are slowly being adopted as expe-
rience with them and their availability 
increase. Second, of the alternative treat-
ments, incineration and stabilization (in 
asphalt and concrete) have been the most 
frequently cited alternatives applied by 
DOTs. 

While the rapid increase in the use of 
alternative and, specifically, innovative 
technologies in the late 1980s might 
make it appear that DOTs are lagging 
behind in adopting similar approaches, 
it must be kept in mind that these RODs 
are only agreements among the parties 
and EPA on the approach to be used in 
the remediation. Of the 140 projects with 
innovative technologies, only 8 projects 
have been completed. Furthermore, only 
an additional 22 projects are either being 
installed or are operational. Figure 7-4 
gives the status of each of the 140 projects 
as of August 1991. 

It can be seen from the figure that, of 
the innovative technologies being used, 
vacuum extraction accounts for 49, or 35 
percent, of the projects, and bioremedia-
tion accounts for the next largest share  

at 22 percent (31 of the 140 projects). 
The only innovative approaches cited by 
DOT's in the telephone survey were vac-
uum extraction (in 2 states) and bior-
emediation (in 3 states). 

Because so few innovative projects 
have been completed, the information on 
cost and performance is scarce. EPA is 
collecting this information and intends 
to make it available in the future.5  

The fact that DOTs have yet to fiffly 
embrace alternative and innovative ap-
proaches to remediating hazardous waste 
sites is not peculiar to them, but appears 
to be the case within Superfund as well. 
Nevertheless, DOTs will need to adopt 
with increasing frequency alternative and 
innovative approaches for remediating 
sites; the paucity of experience in using 
many of these approaches outside of 
DOTs means that little evaluation and 
refinement have taken place and, there-
fore, financial risks will be involved in 
using them. However, risks exist if inno-
vative technologies are not used as well. 

Technology is rapidly being developed 
and it is likely to be initially used by the 
private sector before being employed at 
Superfand sites. Accordingly, DOTs 
must remain flexible and keep abreast of 
technical developments in this field. 
DOTs will no doubt need to rely on their 
remediation consultants and advisory 
committees for information and advice 
on which of these alternatives may be 
suitable for their hazardous waste cases 
in the near future. The establishment of 
a good working relationship with their 
state environmental regulatory agency 
should assist them in selecting these inno-
vative approaches as well. 

NOTES 

Caltrans noted that containment in California 
may require the issuance of a waste site permit 
with 30 years of monitoring and an approved 
closure. As a result, they did not view contain-
ment as an option. 
State regulations concerning petroleum-con-
taminated sod are also likely to require treat-
ment in some form as well. 
Innopative Treatment Tecbnologies: Semi-An-
nual Status Rtport (EPA 1992) is now avail-
able. This document, EPA 542-R-92-01 1, ex-
amines the RODs through fiscal year 1991. 
"A ROD is the decision document used to 
specify the way a site (or part of a site) will 
be remediated" [EPA 1991, p. 1]. 
The report [EPA 199 1 ] notes that some treat-
ability information can be obtained from the 
Alternative Treatment Technology Informa-
tion Center (AMC), telephone (301) 
670-6294. 



Findings and Recommendations 

HAZARDOUS wAsTE presents a serious threat to highway development programs and 
DOTs need strong and effective measures in their departments for dealing with it. 

The environmental laws of the last decade make clear that liability for hazardous waste 
cleanup will accrue to DOTs when they acquire contaminated properties. Ignorance of the 
problem is no defense and may, 'in fact, turn a civil liability of the department into a criminal 
liability of departmental management. 

The situation is not necessarily bleak, however. Throughout the course of this study, 
conducted through case studies of six states and a follow-up telephone survey of 16 additional 
states, it became apparent that institutional procedures and approaches to avoiding and 
resolving hazardous waste problems are available. This study has reviewed these basic 
approaches for dealing with hazardous waste discoveries 'in the nuidst of project construction, 
as well as the efforts and processes being employed to bring the discovery of hazardous 
waste forward to the earliest stages of project planning and design. Sources for these 
approaches are detailed in this study and examples supplied by the states are included in 
Appendix B. The key is for DOTs to realize they must face the issue squarely and use these 
resources to initiate an effective program. 

There are several areas that appear to be especially important *in the development of a 
successful hazardous waste program. Perhaps the most important of which is to develop a 
good working relationship with the environmental regulatory agency in the state. While 
the roles of the SRA and the DOT as regulator and regulated can not be entirely removed, 
such a relationship need not devolve into rancorous disputes over approaches or responsibili-
ties. Both agencies are charged with protecting the public interest and must work together 
to assure the health and safety of state citizens while supplying them at the same time with 
the transportation facilities they require. Elements of state programs that can promote 
this cooperative relationship are memorandums of understanding and standard operating 
procedure agreements between the agencies. Furthermore, dedicated liaisons and striving 
for open and clear lines of communication between the agencies are important as well. 

Other elements of successful programs are the need to recogruize the evolutionary nature 
of hazardous waste programs, the value of staff training, the need for legal assistance in all 
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phases of transportation projects involv-

ing hazardous waste, and the recognition 

that answers are still evolvino- for some 

areas and that remccliation technology is 

still evolving; each state must be flexible 
and continue to try various approaches 

and share the results with other states. 

Each of these areas is reviewed in more 

detail below with a discussion of the com-

mittee's findings and its recommencla-

tion to DOTs for responding to them. 

AWARENESS OF THE PROBLEM 

The problem of hazardous waste is a scri-

ous one and one that can not be ignored. 
ManN, states may not have a ftill apprecia-

tion for the seriousness of the problem 

and the pervasiveness of it. The level of 

awareness from top DOT officials down 

to the district levels is often less than what 

is prudent given the potential liabi~litv and 

cost involved. Oil the latter point, iliere 

is also a lack of total cost tracking by tile 
states to identify this particular eriviron-

mental cost. Dr awing from the commit- 

tee's experience, direct cleanup construc-

tion costs can exceed 5 percent of the 
construction program for urbanized 

states. Costs associated with uncertainty, 

construction delays, and delay costs to 

the traveling public add significantly to 

this amount. In sonic measure, awareness 

is half the battle in the hazardous waste 

arena. 

13v their nature, DOT hazardous waste 

programs are different from other DOT 

processes for dealing with environmental 

issues. Furthermore, the approach for 

dealing with hazardous waste will vary 

somewhat from state to state depending 

oil specific SRA requirements. Because 

the levels of the problems and the feasible 

solutions to them are site specific (de-

pending on geology, population, concen-

trations of contaminants, stnictures pres-

ent, etc.) the exact process for dealing 

with hazardous waste problems must be 

flexible and adaptable to changing cir-

curnstances and the level of experience in 

the agencies involved. Therefore, hazard-

ous waste programs may need continu-

ing attention and support from all DOT 
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personnel involved in hazardous waste 
management. Because of the liability and 
health and safety effects on employees 
and contractors, "those involved in haz-
ardous waste" will always include top 
management. Ignorance of the problem 
or of the presence of hazardous waste in 
highway projects will not prevent civil 
and criminal liability for agency per-
sonnel. 

E ne committee recommends that all 
DOT employees be made aware of the 
seriousness of hazardous waste and that 
top management become and remain in-
volved in the evolution of their depart-
ment-'s response to the hazardous waste 
problem. Furthermore,. it recommends 
that states establish a cost accounting jys-
tem to capture the total costfor the discov-
ay, investigation, and remediation of 
hazardous waste andpetroleum contam-
ination to better understand their effects 
on state budgets. 

ESTABLISHMENT AND 
EVOLUTION OF THE PROCESS 

There are many sources of information 
available to DOTs for establishing poli-
cies and procedures for dealing with haz-
ardous waste. The committee believes 
that fuller use should be made of the 
resources available and that some states 
are lagging in the establishment of proce-
dures. The NCILRP Report 310 study, 
the National Highway Institutes manual, 
the AASHTO and FHWA directives, 
and the information available* from states 
with programs already in place provide 
ample information for setting up the nec-
essary initial policies and procedures. 

No state can take any one template of 
the process and drop it into place and 
expect it to be the answer to its hazardous 
waste problems. Each state must adapt 
approaches and procedures to its particu-
lar, and even peculiar, circumstances. 
Furthermore, as state personnel gain ex-
perience with hazardous waste, the pro-
cess must be flexible enough to adapt to 
new ideas and procedures. The states that 
had been dealing with hazardous waste  

problems the longest—for example, New 
Jersey and California—emphasized that 
their approaches had evolved signifi-
candy over time. 

Attempts to drop fully developed pro-
cedures into an agency may actually delay 
the process for clearing hazardous waste 
problems if the policies and procedures 
are iti-suited to a particular state. Never-
theless, a state must start somewhere and 
there are many examples available of 
where to start (many included in Appen-
dix B to this report). What is essential is 
to begin with a framework and modify 
it over time to meet the state's needs. 

E The committee urges all DOTs to begin 
immediately the development of hazard-
ous waste programs. It also urges DOTs 
to recognize that these programs must 
be evolutionmy and that tbiy, therefore, 
develop programs that can adapt over 
time to changing regulato-ky require-
ments, DOT and regulatmy agencies' 
staff experience, and problems encoun-
tered. 

Organization 

The organization of both state DOTs and 
their envirorimental regulatory agency 
was found to affect the process for deal-
ing with hazardous waste. Generally, 
those states whose agencies tend to be 
centralized are at somewhat of an advan-
tage for dealing with hazardous waste. 
Because there are no hard and fast rules 
for dealing with any or all hazardous 
waste problems, the ease of communica-
tion and decision making are important 
factors in speeding the resolution of 
problems. Centralization of responsibil-
ity in both DOTs and state envirorimen-
tal regulatory agencies tend to benefit 
these exchanges. 

The most difficult delay problems are 
generally expressed by DOTs that are 
very decentralized and whose regulatory 
agency is similarly organized. Problems 
of a lack of specialization, varying stan-
dards, and diff-used responsibility often 
occur. 

Nevertheless, for most states, the orga-
nizational structure of state agencies is a  

matter beyond their control; it is a fact 
of life. Yet, it need not be an insurmount-
able barrier to an effective hazardous 
waste program. Several decentralized 
states made sirnilar comments to the ef-
fect that: "given that the organizational 
structure is a fact of life, they work at 
making it (the process] work." In other 
words, good communication, training, 
well-developed programs, and strong 
management oversight can overcome the 
problems from decentralization. 

A DOT's internal expertise in the full 
breadth of environmental engineering 
may have a direct correlation with its suc-
cesses in cleanup negotiations, public 
credibility, and cost and schedule control. 
Knowledgeable personnel inside the or-
ganization can solidify the functional re-
lationship between project engineering 
and hazardous waste avoidance, or 
cleanup design and execution. While use 
of consultants and contractors to handle 
hazardous waste investigations as well as 
cleanups may be necessary, cost effective 
decisions depend on the DOT's astute 
use ofits own multidisciplinary team pro-
viding support from legal, design, right-
of-way, construction, operational, and 
environmental engineering perspectives. 

The committee recommends that DOTs 
work within their organizational st7,uc-
ture to develop the e.Vertise andprocesses 
that will effectively detect and manage 
hazardous waste problems at the earliest 
stages of construction pt*ects. DOTs 
must not allow organizational structure 
to become an obstacle to effective hazard-
ous waste control. Structural impedi-
ments can be overcome 1,y well-developed 
procedures, trainin g, and communica- 
tion, and 1-y strong management over-
sight and leadership. 
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Trainirig 

The committee found that there appears 
to be a need to improve, or establish, 
awareness training, among all employees, 
concerning the potential problems with 
hazardous waste. These include the prob-
lems that might arise from personal expo-
sure and also the problems created from 
job responsibilities for controlling and 
avoiding hazardous waste problems for 
the agency. While training is important, 
it is generally characterized as insufficient 
by most departments. In addition to ini-
tial training to raise the awareness of haz-
ardous waste and to inform agency staff 
of their personal responsibilities for it, 
recurrent training to maintain that 
awareness was found to be rare as well. 
Health and safety training for staff that 
regularly visit sites that may be contami-
nated (for example, survey crews, 
geotechnical crews, archaeological and 
historical survey staff) is also largely 
absent. 

The training for top management may 
need to be abbreviated because of their 
time constraints. Nevertheless, the essen-
tial elements of the hazardous waste 
problem and managemenes responsibi - 
ity for it can be covered in a short course  

of perhaps 2 to 4 hours. The accompa-
nying box contains the committee's rec-
ommendation for the topics that should 
be covered in such a course. 

0 The committee recommends that a for-
mal, tiered training program be estab-
lished within the departmentforperson-
nel'that may have contact with or have 
responsibilities for hazardous waste. 
Many staff will need the OSHA equiva-
lent 8-bour awareness training. Others 
will need the 24- and 40-bour training 
courses. Besides the health and safety 
courses, DOTs will need to disseminate 
cban * regulatoiy and procedural in- ging 
formation to all levels oftbe department. 
For top management, a short survey or 
seminar, along the lines detailed in the 
box above, would be appropriate given 
their time constraints. 

RELATIONSHIP WITH THE STATE 
ENVIRONMENTAL AGENCY 

The DOT's relationship with its state en-
vironmental regulatory agency can be a 
key to developing an effective hazardous 
waste program. What became apparent 
in discussions with DOTs was the impor-
tance of cooperation from their state en-
vironmental agency. In some cases, the 
importance of this cooperation was made 
more apparent by its absence than its 
presence. Where cooperation exists, deci-
sions on highway projects are more rap-
idly produced and the uncertainty con-
nected with action levels and remediation 
goals is reduced. 

From the DOT standpoint, coopera-
tion is needed and desirable because it 
generally lacks the environmental exper-
tise present in the regulatory agency. In 
order to minimize potential future fiabil-
ity, DOTs look to their environmental 
agency for advice on action levels for 
cleanup, remediation plans, and remedia-
tion levels. At the same time, SRAs are 
somewhat reluctant to be viewed as certi-
fying actions of the highway department 
for fear of filture responsibility them-
selves if remediation actions prove insuf-
ficient. The result can be excessive delays 
in proceeding with the evaluation and 
remediation of contamination problems. 

TRAINING FOR TOP DOT OFFICIALS 

Need for Awareness of Hazardous Waste Rights-of-Way Issues 
A. Liability Issues 

Civil: Agency 
Criminal: Personal 

B. Cost Savings 
C. Time Savings 
D. Helps Planning of Alignments 

11. Process 
Contact SRA 
Develop MOU 
Train Staff 
Legal Requirements 
Procedures 

III. Environmental Issues 
A. Type of Problems 

Early Detection (during planning) 
Late Detection (after construction begins) 
Partial or Whole Sites 
DOT-Generated Problems (maintenance facilities, labs, etc.) 

B. Types of Cleanups 
C. How Cleanups Fit Into ROW Planning 
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N The committee recommends that DOTs 
acknowledge their special role as public 
agencies and their stewardship responsi-
bilities for protecting the public interest. 
As part of this recognition, a good work-
ing relationship must be established in 
some form or another with their state 
environmental regulato;y agency. Such 
a relationship can be the essential element 
of an efficient and environmentally 
sound process for dealing with hazard-
ous waste. 

MEMORANDUMS OF 
UNDERSTANDING 

The most explicit form of cooperation 
DOTs and SRAs can adopt is a formal 
memorandum of understanding (MOU) 
delineating responsibilities between the 
agencies together with a standard op-
erating procedure that lays out the divi-
sion of functions between the two orga-
nizations and effectively short-circuits 
many of the ambiguities over responsibil-
ities at different stages of the process. For 
those states where there has been good 
cooperation, there has generally been fit-
tle urgency felt to develop an MOU. 
Quite often, however, this cooperation 
is produced by or dependent on the per-
sonalities involved. If the people involved 
move on (those at either the DOT or 
SRA), the "good working relationship" 
with the SRA may evaporate. An MOU 
may help avoid this problem. 

Without an MOU, there is a need to 
work out some points of contact, work-
ing understandings, or informal, repeat-
able and predictable procedures. Most 
DOT's report that this is either currently 
occurring or is their goal even though 
there are varying degrees of success with 
it. For example, in spite of some standard 
procedures, some DOT environmental 
offices felt they were still contending with 
too many problems that arose as special 
cases, or too often, that every case would 
become a special case. Without an MOU, 
personal relationships and contact points 
sometimes are developed, but these are 
fragile because they depend on the people 
involved. Even with a poor working rela-
tionship but with an MOU, the DOT or 

SRA can, at least, point to the document 
that lays out each party's responsibifitiq. 
and use it as a lever in negotiating or 
demanding (from the top management 
levels) cooperation or response to 
problems. 

0 The committee recommends that evoy 
DOT develop a formal MO U with its 
state regulatmy agency(s). This should 
include some standard operating proce-
dure document as well as ageneral state-
ment ofprinciples outlining the responsi-
bilities and relationship between the 
agencies. A formal liaison position may 
be considered as well tofocus the exchange 
of information and documents between 
the agencies. The MOU should include 
a section detailing the relationship and 
cooperation expected of the legal staff of 
each agency. Because agood working re-
lationship between the personnel of the 
agenct . esgreatly increases the effectiveness 
of an MOU and SOP agreement, the 
committee recommends tbatDOTs strive 
to develop these professional contacts and 
mat . ntain them. 

LEGAL ASSISTANCE 

Many of the states contacted over the 
course of the study emphasized the im-
portance of sound legal advice for all 
areas of the hazardous waste process, es-
pecially the states visited during the case 
studies (particularly New Jersey, Massa-
chusetts, California, and Ohio) and ffiose 
in the survey that have some of the most 
developed programs dealing with haz-
ardous waste (Florida, Washington, 
Minnesota). Whether negotiating with 
state environmental agencies or land-
owners, experienced legal staff was very 
often cited as a real strength of these 
states' programs. California noted that 
legal staff attend all discussions and meet-
ings at which hazardous waste sites are 
at issue. In all areas of a state's hazardous 
waste program, but especially in con-
fronting issues of law, regulation, fiabil-
ity, health, and safety, experienced and 
dedicated legal staff can make significant 
contributions to both the outcome of the 
process and the speed with which it per-
forms. 

Legal involvement must begin early in 
the process because early involvement of 
legal counsel can avoid activities that cre-
ate liability. Introducing agency lawyers 
after the fact will preclude options for 
minimizing liability and cost to the de-
partment. Such early involvement is sim-
plified if attorneys devoted to hazardous 
waste issues are available in-house, 
whether as dedicated staff from the At-
torney General or as DOT employees. 

The committee recommends that DOTs 
develop hazardous waste expertise within 
their legal staff and keep the legal staff 
involved in the decision-making process 
from the early planning phases through 
construction and cost recovoy. Further-
more, DOTY should establish means for 
legal cooperation and communication 
with their SRA in a Memorandum of 
Understanding (MOO with that 
agency including assistance in training 
DOT legal staffin cost rccovcty and haz-
ardous waste issues. Early involvement of 
both DOT and SRA attorneys is espc-
cially important in those cases wbcreju-
ture cost rccoveq is anticipated and 
where difficult or complex sites are in-
volved. DOTs must ensure that legal 
counsel is involved early in the hazardous 
waste Process. 
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OPERATIONAL PROCESS 

Examples and descriptions of the types 

of operational procedures that DOTs will 

need to adopt for dealing with hazardous 

waste arc widely available. The predeces-

sor studv to this report (NCHRP Repovt 
310), the Nation-al 14ighwiy Tnsrinires 

manual, and the procedures available 

from other states, some of which are in 

Appendix B, provide abundant examples 

that DOTs may emulate in designing 

their initial approach to hazardous waste 

problems. Most importantly, this initial 

approach will and must be allowed to 
evolve U'l concert with each state's experi-
ence and its regulatory and agency envi-

ronment. The areas discussed in this sec-

tion are those that the committee felt 

either needed more attention by DOTs 
or are those for which there are no clear 

answers at this time. 

ROW Appraisal and Valuation 

Although there is much interest in this 

area both at die state and federal levels, 

the committee found that there are no 

quick solutions for estimating the fair 

market value of properties that are con-

timinated with hazardous waste. Esti-

mating the impaired value of a parcel is 

uncertain at best. The general approach 

is to value the property "as clean" and 

then deduct from that value the cost to 

clean up the contamination. Many factors 

affect the actual final value, including the 

environmental risk if the land were left 

undisturbed, the valne in ilternirive uses, 

and the required speed of'remediation. 

Further complicating the valuation 

process is the conservative or wide range 

of estimates used for the cost to remedi-

ate properties. Remediation consultants 

are reluctant to underestimate the 

cleanup cost, and DOTs are reluctant to 

accept too low an estimate; as a result, 

the cleanup estimates produced may ap-

pear to many landowners (and to con-

dernnation judges or juries as well) to be 
ow of line with the actual cost. Finally, 
where the cleanup cost estimate exceeds 

the "as clean" value, no clear resolution of 

the problem has emerged, partly because 

this event has so far been fairly rare. 
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For this area as for cost recovery, the 
states will have to continue to refine their 
approaches and adopt procedures that 
minimize the cost to the state where pos-
sible. Escrowing some of the cleanup cost 
as part of established escrow procedures 
during land acquisition may provide a 
partial answer to the problem. In addi-
tion, the likelihood of being compen-
sated for the impaired value of the land 
must be brought forward into the deci-
sion about whether to proceed with the 
project. 

0 The committee recommends that states 
attempt to escrow at least part of the 
estimated cleanup cost. Furtbermore, the 
committee emphasizes that the earlier on 
in the preconsouction pbase that baz-
ardous waste problems are discovered, the 
more likely that landowner cleanup of 
the property miybt be secured, obviating 
the need for adjustments to fair market 
value. As the number of cases and usage 
grows in this area, patterns and alterna-
tive valuation methods may be developed. 
The committee urges DOTs to continue 
to explore these processes and sbare their 
results with eacb otbcr. 

Detection of Hazardous Wastes 

The committee was particularly con-
cerned with the response of many states 
in the survey when they said that they 
were not encountering much in the way 
of hazardous waste or that the only prob-
lems they had were with petroleum-con-
tarninated sods. Although some states are 
not finding hazardous waste, the com-
mittee is concerned that these states may 
not be detecting hazardous waste rather 
than being free of the problem. 

Work done by a private consultant for 
a city in the Midwest showed that if one 
looks at the uses of a parcel back a century 
or more and, therefore, knows what the 
likely contaminants on a site are and sub-
sequently tests for them, one is likely to 
discover many otherwise unexpected but 
residual contaminants from old land 
uses.' In other words, often the answer 
is: If you look for it, it is there. The 
questions then become ones of action lev- 

els, risk, land use, and hydrogeology, 
among others. 

In New Jersey, State law requires that 
for land with certain prior industrial uses, 
the seller of the property must certify that 
it is free of hazardous waste contamina-
tion. Besides the State's industrial heri-
tage, this law may be responsible, in part, 
for the larger number of "discovered" 
hazardous waste problems in that State. 

The committee urges state DOTs to de-
velop cffectipe and tborougb processes and 
procedures for discovering bazardous 
waste, and to consider adopting metbods 
that arc explored in this study for de-
tWing sites, including tborougb bistori-
cal documentation on suspect sites. 

Petroleum Contamination 

Petroleum contamination and related 
problems are by far the most commonly 
discovered problems facing DOTs. A dis-
tinction should be held clearly in mind, 
however, between the frequency of dis-
covery and the severity of the problem 
from the contaminant. Petroleum-con-
taminated sods generally present less of 
a problem from the DOT's perspective. 
This is not meant to imply that petroleum 
contamination presents a low hazard to 
human health and the environment. 
Rather, petroleum -contaminated soils 
are less problematic because the contami-
nant levels that are of concern are gener-
ally agreed on; relatively well-developed 
procedures are available for remediation; 
and there is more flexibility in selecting 
options because petroleum-contami-
nated soits are not regulated as hazardous 
waste. 

Furthermore, although petroleum-
contaminated soils are presently ex-
empted from regulation under RCRA, 
they are, nevertheless, serious problems 
with potential for serious health and envi-
ronmental risks.' Because they are not 
generally classified as hazardous waste, 
however, the options available to DOTs 
for dealing with them are greater and the 
potential for efficient practices that will 
permit rapid, less costly solutions to pe-
troleum-contaminated soil problems are 
likely.' 

The procedures for dealing with (leak-
ing) underground storage tanks are well 
developed and widely available from 
both DOTs and from many state regula-
tory agencies. Therefore, a state should 
have tittle difficulty in finding an appro-
priate starting point for developing its 
own procedures (and several of these are 
included in this study). Given the ubiqui-
tous nature of the problem and the poten-
tial for petroleum contamination, there 
is the possibility of establishing some 
standard, rapid, and hopefully low-cost 
methods of controlling the problem. The 
use of a Best Management Practice ap-
pr6ach will have the advantage of poten-
tially reducing the time for approval, the 
cost of investigation, the cost of devel-
oping the cleanup plan, and, hopefully, 
the long-term liability of the DOT by 
emphasizing techniques that perma-
nently reduce the hazard associated with 
the contamination. The thrust of the 
BMP approach should be that if the DOT 
follows the guidelines established in con-
junction with its SRA, then, generally, 
the regulatory agency will accept the 
DOT's actions. 

0 The committee recommends that DOTs 
develop, in conjunction with their state 
envi . ronmental rigulatmy agency, some 
pre-approved basic approacbes for resolv-
ing petroleum contamination problems. 
These approacbes couldJorm a BestMan-
agement Practice document that would 
set out contaminant cleanup levels and 
some standard remediation tecbnologies 
for dealing with petroleum contami-
nants. 
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Groundwater and Long-Term 
LiabWty 

Groundwater contamination issues pose 
potential long-term problems that may 
not be adequately dealt with by some 
state DOTs. Groundwater problems that 
are inherited or accepted in rights -of-way 
acquisition are resolved usually in com-
pliance with either site-specific or general 
policies established by state environmen-
tal agencies. Often this means that DOTs 
have not been required to remediate 
groundwater, especially when they are 
dealing with leaking underground stor-
age tanks and petroleum-contaminated 
soils. 

The state regulatory agency, however, 
may act immediately to require the re-
sponsible party to clean up the contami-
nation, especially if there is an imminent 
threat to drinking water supplies. Often, 
however, groundwater contamination 
problems extend beyond the parcel at-
hand and pose no immediate threat to 
individuals. When this is the case, be-
cause the DOT is not the one responsible 
for creating the contamination, and be-
cause cleaning up the soil and the source 
are the real, immediate benefits to the 
environment, SRAs often do not require 
any groundwater remediation. This ap-
proach does not absolve DOTs from 
their liability for groundwater cleanup, 
but only excuses them from immediately 
addressing the continuing problem. 
Once they own the source, they will own 
the groundwater problem. 

One important stipulation that is gen-
erally imposed on DOTs in this approach 
is that the construction project must not 
foreclose any ffiture remediation options. 
If it does, SR.As generally require that 
specific provisions be made for future 
cleanup or that the groundwater cleanup 
commence as part of the DOT's remedia-
tion effort. 

Another reason that some SRAs may 
not require any groundwater remedia-
tion is that current methods of "pump-
ing and treating" groundwater have not 
proved very effective for some contami-
nants. The Water Science and Technol-
ogy Board is currently conducting a 
study on alternatives to this approach. 

As is the case with many envirorimen-
tal standards, SRAs often develop their 
own rules and regulations in this area. 
DOTs must be familiar with them. If 
they follow those requirements, they may 
be freed of fiiture cleanup cost responsi-
bility. This is by no means assured, how-
ever. Many of the current environmental 
and cleanup requirements are expostfacto 
in nature; contamination problems once 
acquired may be a DOT's responsibility 
truly forever. 

0 Because of the potential for long-term 
liability and cost for remediating con-
taminatedgroundwater, the study com-
mittee recommends that state DOTs as-
sure tbemselves that they are in 
compliance witb federal and state re-
quirementsforgroundwater contamina-
tion, and that they explicitly discuss witb 
their relevan t state regulatoty agency the 
DOT's sbort- and long-term responsibil-
itiesfirgroundwater contamination. An 
explicit agreement about wbat costs and 
liability the DOT may bave for current 
andfuturcgroundwatcrproblems would 
be aprudent business move to avoid unex-
pectedfuture cleanup requirements. 

Cost Recovery 

The basic finding concerning cost recov-
ery is that, in some cases, DOTs have 
been successful in getting sites cleaned 
up prior to starting work, but for the 
most part they have had to do much of 
the unavoidable site work themselves. 
Generally, this is the result of schedule 
and time pressures and the always con-
con­iitant problem of cost. 

Cost recovery in many cases will not 
be very likely because of the large dispar-
ity in financial strength between the 
DOT and the property owner. For land-
owners of modest means, eminent do-
main juries have not been very sympa-
thetic to DOT claims for large reductions 
in land values. This is likely to be the 
case, as well, in cost recovery cases, 
though there is no case law developed in 
this area as yet. As in ROW appraisal  

and valuation, there is no quick or - fixed 
blueprint that will assure cost recovery, 
but accurate accounting procedures are 
obviously essential. DOTs must also be 
careffil to follow applicable state or fed-
eral procedures such as those for UST 
cleanup and state or National Contin-
gency Plan procedures. Generally there is 
a greater likelihood of cooperation before 
property acquisition or for cost recovery 
after acquisition when the responsible 
party is a large company rather than a 
small "mom and pop" operation. 

0 The committee recommendation is in 
Jourparts: First, DOTs sbould develop a 
decisionftameworkfor making a realistic 
business decision on wbether they stand 
mucb cbance ofrecoveiy; ifnot, tbatfact 
sbould enter the decision on wbether to 
proceed with tbc project; if so, tben, sec-
ond, DOTs sbould get their bazardous 
waste attorneys involved early so that the 
information that will be required for a 
successful case can be documented ftom 
the start and legal advice can be secured 
for dealing witb the property owner. 
Third, document all of tbc cost directly 
related to tbc cleanup, especially in ac-
tual remediation construction, and the 
reasons for the expenditures; this docu-
mentation may greatly increase the 
cbances of cost recovety. Fourth, DOTs 
sbould determine wbether they bave ac-
cess to state leaking underground storage 
tank funds or otber bazardous waste 
funds, and wbether it is appropriate for 
them to seek reimbursementfrom tbem. 

NOTES 

See Chapter 3 for a fiffler description of 
these points. 
This exemption for petroleum-contaminated 
soils is temporary and may be altered in some 
form during the reauthorization of RCRA in 
the current Congress. 
Some currently used options do not destroy 
the contaminants, but transfer them to other 
media. See Chapter 6 for a discussion of the 
potential problems with these approaches. 
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Appendix B 

State Documents That Describe 
Hazardous Waste Policies and 

Procedures 

PREFACE 

The 22 states contacted in the case studies and the telephone survey were asked to provide 
documents that contain their hazardous waste policies and procedures. Nearly all the states 
responded with some written policies or procedures, and many of those documents are 
assembled here by subject areas. Not all of the documents that were supplied are reproduced, 
however, because there was significant duplication. 

These documents are intended to assist state DOTs and others 'in their efforts to design 
effective hazardous waste programs. Each state's requirements can be different and so each 
state's approach may differ as well. The examples of other states' procedures may be instruc-
tive for the range of approaches available. 

As a note of caution and explanation to the reader, most of these documents are subject 
to periodic review and some are drafts or were under revision at the time they were supplied. 
To determine the procedure or policy currently in effect for any particular state, therefore, 
contact the DOT directly for its most recent version. 

Appendix B is divided into 11 sections. Each of the sections and the states that supplied 
documents for them is summarized below. The materials available are as follows: 

General Policies and Procedures—The overall policy statements and guidance for DOT 
personnel. Some guidance documents include explicit procedures for each step of the high-
way development process in a consolidated form, while others only describe the overall 
policy and procedural approach. This section included documents from 11 states: Arizona, 
California, Colorado, Florida, Illinois, New Jersey, New York, Ohio, Pennsylvania, Virgipia, 
and Washington. 

Site Investigation Guidelines—Samples of checklists, inspection reports, and progress 
reports submitted by 5 states: California, Colorado, Massachusetts, New Jersey, and Pennsyl-
vania. 
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Memorandums of Understanding and Standard Operating Procedure Agreements—

Agreements between various DOTs and their state environmental regulatory agencies that 

outline the coordination policy and process for dealing with hazardous wastes. Six states 

submi'tted samples: Califorruia, Colorado, Florida, New Jersey, Virginia, and Washington. 

Health and Safety, and Training~Examples of site-specific safety plans, workshops, 

and training classes targeted to personnel responsible for or involved with hazardous waste. 

Three states submitted samples: Colorado, Massachusetts, and Washington. 

Contract Consultant Agreements—Examples of contract agreements for standby con-

sulting arrangements to provide quick response to dealing with hazardous waste. This 

section included samples from California, New Hampshire, and North Carolina. 

Valuation and Cost Recovay—This section covers cost-recovery strategies for contami-

nated rights-of-way. Memorandums and checklist examples were submitted by California, 

Colorado, and New Jersey. 

Construction Procedures—Guidelines for actions on the discovery of waste during the 

construction phase of projects. Checklists and other documents submitted by six states: 

Arizona, Colorado, Florida, Illinois, New Jersey, and Washington. 

Petroleum Contamination/Underground Storage—Specific guidelines and environmental 

regulatory rules for underground storage tank removal and disposal. Examples provided 

by Colorado, Florida, Illinois, Massachusetts, New Hampshire, New Jersey, and North 

Carolina. 

Asbestos Remopal—This section includes descriptions of removal procedures, survey 

sheets, and safety checklists related to asbestos contamination (usually discovered during 

the building demolition stage of the highway project). Three states provided examples: 

Illinois, New Jersey, and Washington. 

Lead Paint Removal Operations—Brief outlines of removal operations or procedures 

for containment of debris submitted by Illinois and North Carolina. 

Maintenance Facilities—Miscellaneous instructions for responding to hazardous waste 

spillage in maintenance depots or warehouses, and guidelines for safe storage of material. 

Examples provided by Massachusetts and Washington. 

Appendix B materials contained in the final report as submitted by the study committee 

a.re not published here, but are available on loan or for purchase at a cost of $12.50 from 

National Cooperative Highway Research Program, Transportation Research Board at: 

National Research Council 

2101 Constitution Avenue, N.W. 

Washington, D.C. 20418 
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NJDEPE New jersey Department of Envirorunental Protection & Energy 
NPL 	National Priorities List 
NRC 	National Research Council 

OBRA 	Omnibus Budget Reconciliation Act of 1990 
OSHA 	Occupational Safety and Health Administration 

PA/SI 	Preliminary Assessment / Site Investigation 
PCB 	Polychlorinated. Biphenyl 
PRP 	Potentially Responsible Party 
PSI 	Preliminary Site Investigation 

RCRA 	Resource Conservation and Recovery Act 
RI/FS 	Remedial Investigation / Feasibility Study 
ROD 	Record of Decision 
ROW Fight-of-Way 

SARA 	Superfimd Amendments and Reauthorization Act 
SOP 	Standard Operating Procedure 
SRA 	State Environmental Regulatory Agency 

TCLP Toxicity Characteristic Leaching Procedure 
TOV Total Organic Volatiles 
TPH Total Petroleum Hydrocarbons 
TRB Transportation Research Board 
TSCA Toxic Substances Control Act 

UST 	Underground Storage Tank 

VOC 	Volatile Organic Compound 
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