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CHAPTER 3

Policy Options

Introduction
This chapter presents for congressional ex-

amination five policy options for the Federal
hazardous waste program. Rather than mere
control of potential threats, the primary prob-
lem facing the current program has become
one of preventing impending crisis situations,
which present sudden problems of large pro-
portions. For example, aquifers serving as
sources of drinking water have recently been
discovered to be contaminated from hazardous
waste, Little reliable information concerning
the likelihood of future incidents is avail-
able—and, as this study indicates, there is a
lack of general confidence that current regula-
tions will prevent future incidents. However,
there is general agreement that it is far more
costly to respond to such adverse effects than
to prevent them.

The five policy options, which are evaluated
in terms of certain overall goals, are as follows:

●

•

●

●

●

Option I: Continuation of the Current Pro-
gram.
Option II: A More Comprehensive and Na-
tionally Consistent RCRA Program.
Option III: Use of Economic Incentives for
Alternatives to Disposal and Dispersal of
Hazardous Waste,
Option IV: Development and Potential Use
of a Hazard Classification Framework.
Option V: Planning for Greater Integration
of Environmental Protection Programs.

With the exception of the first, maintaining
the current direction of the evolving regulatory
program, the other four policy options, taken
together, can be viewed as a series of comple-
mentary changes to improve and reorient the
current program. Four scenarios are presented
to indicate how several options may be com-
bined. For example, one scenario (a combina-
tion of options I and III) responds both to the
belief that the current regulatory program, will
prove to be effective and to the need to pro-

mote greater use of alternatives to land dis-
posal.

One general constraint on this consideration
of policy options is that analysis has been less
quantitative than desired because of a lack of
complete and reliable data. Detailed analyses
of the costs and benefits of particular options
require extensive data concerning wastes, fa-
cilities and technologies, and potential adverse
impacts on health and the environment, This
information is generally unavailable or insuf-
ficient. A discussion of available data is con-
tained in chapter 4.

Moreover, the objectives and limitations of
this study (described in ch. 2) should be kept
in mind when considering these policy options.
The focus of this assessment has been on tech-
nologies and management strategies; the policy
options address problems and issues associated
primarily with these two areas. Although this
study does not focus on strictly administrative
and procedural issues, such as enforcement of
regulations, permitting of facilities, or author-
ization of State programs, OTA examined these
problems when they were closely connected
to the technical components of the regulatory
program,

The General Accounting Office, among
others, has focused on several administrative
aspects, including the critical area of enforce-
ment, in a number of reports to Congress, Most
recently, a congressional study has documented
critical concerns in the enforcement of both
the Resource Conservation and Recovery Act
[RCRA) and the Comprehensive Environmen-
tal, Response, Compensation, and Liability Act
of 1980 (C ERCLA) statutes and regulations.1

There are indications of an increased adminis-

‘U.S. House of Representatives, Committee on Energy and
Commerce, Subcommittee on Oversight and Investigations, re-
port on enforcement of hazardous and toxic substances regula-
tions during fiscal year 1982, October 1982.
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52 ● Technologies and Management Strategies for Hazardous Waste Control

trative reliance on voluntary compliance and
settlements with responsible parties, and of
substantial reductions in funding for enforce-
ment activities. OTA’S study of technical issues
and problems, such as the effectiveness of pol-
lution control regulations or the exemption of

waste from RCRA regulation, cannot substitute
for congressional examination of the adminis-
tration of the Federal program. The policy ac-
tions discussed below, regardless of their
merits, are not likely to produce favorable
results unless enforcement is effective.

Common Goals for Policy Options

The current Federal hazardous waste pro-
gram presents a dilemma. There is a sense of
urgency and impatience, derived from 6 years
of difficulties in dealing with an extremely
broad and complex set of issues. Suggesting
changes in Federal policies, therefore, creates
concerns over the possibility of still more de-
lays, Those who support the current Federal
program (both RCRA and CERCLA) believe
there is a need to allow more time before con-
clusions concerning effectiveness are drawn
and possibly disruptive changes are made. On
the other hand, there is also a widespread belief
that current programs could be made more
technically, economically, and socially effec-
tive. Waiting for the determination of the cur-
rent program’s effectiveness, it is argued, may
lead to the development of outright crises, such
as widespread ground water contamination.
There is consensus that we are now acting
more effectively than in the past to protect the
public from improper hazardous waste man-
agement. But there is also considerable evi-
dence (concerning, e.g., the technical limita-
tions and uncertainties of land disposal tech-
niques) that we may be acting in ways which
are too temporary in nature, leading to greater
public risks in the future, and increased ulti-
mate costs to industry, the government, and the
public,

This dilemma must be considered in the con-
text of reduced funds for government pro-
grams. Such conditions may prompt industry,
State and Federal Governments, and the public
to avoid additional costs associated with a
cleaner environment in order to cope with eco-
nomic difficulties. Options that defer costs, that
do not jeopardize current industrial activities,

that shift risks to the future, may become more
attractive than in the past. Such tradeoffs pose
formidable choices for policy makers, made
more difficult by current uncertainties con-
cerning the effectiveness of laws and programs
not yet fully implemented.

It is therefore helpful to define specific goals
for policy options for purposes of comparison
and evaluation. Eight such goals for any prac-
tical congressional option are presented below.
These goals will be used later to evaluate each
of the policy options.

GOAL 1
Improve protection of health and the environment

without undue delays and uncertainties by:
• reducing the magnitude and hazardous nature of

potential releases of waste constituents from all
types of waste generation and management facil-
ities,

● improving monitoring programs to quickly detect
such releases, and

● improving corrective actions to mitigate releases.

Many of the analytical results of chapters 5,
6, and 7 support the need for improving the
level of protection of human. health and the en-
vironment by concentrating on technical, as
well as administrative, matters. It would be
desirable to achieve this goal without causing
undue delays in the program that could have
counterproductive effects leading to unaccept-
able releases before improved policies and pro-
grams became effective, and would seriously
erode public confidence. It should be clearly
understood that the current Federal hazardous
waste program offers unequivocal improve-
ments over the virtual absence of regulations
that existed previously.
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GOAL 2
Expand the universe of federally regulated hazardous

waste, recognizing that different levels of regulation
under RCRA may be appropriate and desirable.

During the inception of the RCRA program,
it was reasonable to limit the scope of regulated
wastes. It has become increasingly clear, how-
ever, that the exemption of hazardous waste
from Federal regulation has not been well cor-
related with the degree of hazard of the waste.
Nonregulated (under subtitle C of RCRA) haz-
ardous waste may constitute very large vol-
umes (see ch. 4) and may be legally disposed
of in ways that threaten health and the envi-
ronment.

There is no way of knowing with certainty
whether the current regulatory program is di-
rected at those wastes representing the greatest
or most immediate threats. It is probable that
both underregulation and overregulation are
occurring. A more inclusive approach could
address problems created by disposing of un-
regulated hazardous waste in sanitary landfills.
Furthermore, careful definition of specific lev-
els of increased control could reduce the
amount of effort currently expended in at-
tempts to have various wastes delisted.

Policy options should be evaluated with re-
gard to their effect on bringing those wastes
that are hazardous to any degree into the regu-
latory system in appropriate ways, if only for
reporting and notification for low-hazard
waste. Policy options differ regarding the de-
termination and recognition of varying levels
of hazard (assessment, e.g., maybe only quali-
tative) and in corresponding assignments of ap-
propriate levels of regulatory control.

More complete regulatory coverage of haz-
ardous waste would likely improve public con-
fidence in the Federal program, thus con-
tributing to the achievement of goal 8. Such
control could lessen concern that wastes regu-
lated on State initiative may receive low pri-
ority. Furthermore, there would be less likeli-
hood of new uncontrolled waste sites requir-
ing large Federal expenditures in the future.

A more inclusive system would encourage
the development of new waste management

technologies (see ch. 5) for an increased and
more stable commercial market (goal 3). It
would also facilitate the development of im-
proved data bases [goal 4).

GOAL 3
Encourage development and use of technological al-

ternatives to land disposal (including land and ocean
dispersal), such as waste reduction and treatment, to
reduce risks resulting from release of hazardous waste
constituents into the environment.

This policy goal reflects a primary strategy
of minimizing releases of hazardous constitu-
ents by initially avoiding the placement of haz-
ardous waste in the environment. There are ap-
proaches for the control of risks involved in
disposal and dispersal. However, those desir-
ing to use such options should demonstrate
that acceptable levels of releases are achieved
and maintained for the particular waste so
managed.

Chapter 5 discusses various technologies and
the different levels of certainty and reliability
they provide with regard to control of releases
into the environment. Disposal and dispersal
of hazardous waste in the environment in-
volve too many uncertainties concerning ac-
ceptable levels of releases. Cleanup of uncon-
trolled sites involves unacceptable levels of
technical difficulty, cost, and uncertainty.
Discussions and analyses of the current
regulatory programs in chapter 7 also indicate
that the use of disposal and dispersal ap-
proaches should be minimized. Ground water
contamination is a primary threat. A U.S.
Geological Survey (USGS) report supports
these concerns:

Present technology is not adequate to develop
regulations to protect the public from hazard-
ous waste contamination in a cost effective
manner. Major technical questions are yet to
be answered regarding the behavior of specific
wastes under different hydrogeologic condi-
tions and on the safety, suitability, and econom-
ics of restoration and disposal methods. z

“’Management Implementation Plan, FY 1984,” for Toxic
Waste-Ground-Water Contamination [Washington, D. C.: U.S.
Geological Survey, Sept. 27, 1982).
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There will always be questions concerning
the definition and determination of acceptable
risks. It is clear, however, that the safest course
is to promote the use of waste reduction and
treatment alternatives as much as is possible
and practicable. In so doing, costs must be ap-
propriately taken into account. RCRA does not
mandate a balancing of costs and risks as a
means of determining what should be done to
protect the public good. Instead, a cost-effec-
tiveness approach is indicated, by which the
management alternative is chosen that, for the
least cost, adequately protects human health
and the environment.

GOAL 4
Improve and expand data and information on hazard-

ous wastes, facilities, and their effects which are nec-
essary for more reliable risk assessments and for the
implementation of RCRA and CERCLA by both the Envi-
ronmental Protection Agency (EPA) and the States.

Complete information on any major national
problem is hardly ever attainable, in order to
improve waste management and risk assess-
ment, better information is needed on the
following:

●

●

●

●

A

The level of generation of all hazardous
waste, if federally regulated as such, in the
States and for the Nation as a whole, as
a function of chemical and physical types,
and origin.
The numbers and capacities of active
waste facilities, both onsite and offsite (or
commercial), particularly as a function of
technology type, types of waste managed,
and levels of control for release of waste
constituents into the environment.
The number and location of inactive waste
management facilities or open dump sites,
and the types and amounts of wastes asso-
ciated with these sites.
The range of potential health and environ-
mental effects as a function of waste type,
management technology and facility, and
type of location.

major finding of chapter 4 was that the
currently available data and information re-
sources concerning hazardous waste, technol-

ogies and facilities, and adverse effects are
incomplete, inconsistent, and unreliable in
various important respects. This does not im-
ply that the data and information currently
available are so inadequate that implementa-
tion of the current program or its modifications
is not possible. With regard to evaluation, how-
ever, EPA has noted that its “ ‘managing for
results’ program for evaluating the effective-
ness of its environmental programs may re-
quire better and more timely environmental
data from the States . . .“3

Several important benefits would result from
consequent improvements of data. The facilita-
tion of hazard and risk assessments, as dis-
cussed in chapters 6 and 7, would be of partic-
ular importance. Also, specific technical cri-
teria could be incorporated into RCRA regula-
tions and into certain elements of CERCLA,
particularly the National Contingency Plan and
the determination of the extent of cleanup at
uncontrolled sites (see ch, 5). The current ab-
sence of specific technical criteria in regula-
tions may be based on a reluctance to present
such criteria based on available information,
recognizing that changes are inevitable as im-
proved data are obtained. Management sys-
tems cannot be evaluated as to effectiveness
without adequate data and information bases.

It is important to recognize the problems
which EPA has faced thus far in this area. The
large burden of initiating the RCRA program,
a lack of consistent congressional and adminis-
trative priorities, the difficulty of obtaining
data, the large amounts of data required, and
the continuing finding that the data obtained
early in the program lacked accuracy are rep-
resentative. Some mandates for obtaining data
and information were given in the RCRA and
CERCLA legislation. These, however, suffer
from a lack of coordination, completeness, and
expeditious implementation by EPA, Also a
greater understanding of the limits of the Na-
tional Manifest System is needed; it deals only
with waste transported of offsite, which vary
markedly among States and comprise only a
fraction (usually 10 to 30 percent) of the total

3Lewis S. W, Crampton, EPA Issue Papers, September 1982.



Ch. 3—Policy Options ● 5 5

amount of waste generated. A greater apprecia-
tion is needed for the value of regular reports
from all waste generators rather than surveys
based only on samples which EPA has decided
to use.4 Also needed is greater understanding
that data require continued updating and verifi-
cation, with ongoing analyses, and procedures
to facilitate public access to both the data and
analyses. Furthermore, coordination of the in-
formation collected under the RCRA and
CERCLA programs, in other major programs
in EPA, and in other Federal efforts could be
improved. Finally, it is important to acknowl-
edge that many data need to be safeguarded to
protect company confidentiality and proprie-
tary rights, and that a balance must be struck
between this need and the right of the public
to have access to data and information.

GOAL 5
Improve and expand participation in RCRA and

CERCLA by the States through better definition, imple-
mentation, and support of both Federal and State
responsibilities.

It is essential that policy options be evaluated
as to their definition of the role of the States
and EPA, and how they might improve and ex-
pand participation by the States. It makes no
sense whatsoever to shift responsibilities to the
States unless there is a corresponding improve-
ment in their resources (financial, technical,
and human] to carry out those increased re-
sponsibilities. A recent analysis of these re-
sponsibilities concluded that:

EPA lacks the administrative capacity and
knowledge of local conditions necessary to im-
plement RCRA by itself; states lack the research
capacity to develop complex regulations, Con-

4EPA’s policy on annual reporting requirements has shifted
several times, but as of a notice in the Federal Register on Oct.
12, 1982, the annual reporting requirement for waste generators
and facilities has been replaced by a nationwide biennial survey
by EPA directly with waste handlers, The States have raised a
number of objections to this policy, including a conflict with
congressional intent (sec. 3006 of RCRA), bypassing authorized
States who have the responsibility for such collection, and lack
of timely improvements in the complete national data base. Letter
from Richard A. Valentinetti,  President, Association of State and
Territorial Solid Waste Management Officials, Nov. 4, 1982, to
Rita LaVelle, Assistant Administrator, Environmental Protection
Agency,

sequently, EPA and the states must share re-
sponsibility for implementing the statute under
the state programs provisions. Sharing respon-
sibility means tolerating differences. In evaluat-
ing state applications for final authorization
under RCRA, EPA should construe the require-
ment that state programs be consistent with
and equivalent to the Federal program. This
will allow states the flexibility to design their
programs to reflect local conditions (and] to be
more stringent than the federal program. Shar-
ing responsibility also means fulfilling obliga-
tions. EPA has been inexcusably slow in pro-
mulgating final RCRA regulations. EPA has
made it difficult for states to develop hazard-
ous waste programs; states have no clear idea
what differences between state and federal pro-
grams will be allowed or even what the federal
program will look like. ”5

It is important to view RCRA and CERCLA
as two components of a joint Federal-State pro-
gram. It was not a goal of this assessment to
examine the problems and issues associated
with the delegation of RCRA program responsi-
bility to the States or with the role of the States
in CERCLA. However, during the course of
this study it often became necessary to exam-
ine State actions and concerns, particularly as
they relate to scientific and technological fac-
tors. For example, as discussed in chapter 4,
the varying ways in which the States have de-
cided which hazardous wastes to regulate and
whether, and how, to exempt small generators
is quite important to an understanding of the
scope of the hazardous waste problem. The
choice of sites and remediation technologies
under CERCLA, as discussed in chapters 5 and
7, is also directly related to Federal-State inter-
actions and vitally affects risks to the public.

The Federal hazardous waste program has
had many positive effects on State programs,
often raising standards, prompting regulatory
coverage where none previously existed, pro-
viding technical information, and helping to
streamline State administration of hazardous
waste regulations which are sometimes split
among several State groups. However, this

—
‘Karen L. Florini, “Issues of Federalism in Hazardous Waste

Control: Cooperation or Confusion, ” Harvard Enviromnental
Law Review, vol. 6, 1982, pp. 307-337.
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—

study, along with hearings during 1982 con-
cerning congressional oversight and RCRA re-
authorization, has made it apparent that there
are serious problems in Federal-State relation-
ships.

Although the States do not have to accept
program responsibility, State-run programs can
be made more attractive by provision of ade-
quate Federal funding and efficient administra-
tion of RCRA and CERCLA by EPA. * The find-
ings of chapter 7 (concerning problems of the
current Federal program) support the conten-
tion of many States that they must exercise
their right under RCRA to be more stringent
than the Federal program, The Federal pro-
gram, they argue, should be viewed, as in-
tended by Congress, as a regulatory “floor”
rather than as a “ceiling. ” RCRA limits varia-
tions among State programs by making final
authorization contingent on State programs
being “equivalent to” and “consistent with” the
Federal program. However, it appears that
EPA may frequently be authorizing State pro-
grams that are identical to the Federal program
(a “mirror” approach) which States sometimes
view as too lax. The States also maintain that
the legislative use of the word “program,”
rather than “regulations,” supports their posi-
tion that equivalency and consistency should
be based primarily on the effectiveness of State
programs rather than on statutes and regula-
tions themselves.6

There are sound technical reasons why some
variations in standards and regulations may be
appropriate among the States. Differences in
hydrogeologic conditions, climatic conditions,
population distributions, public attitudes to-

*It should be noted that although most view the position of
the States as necessitating receiving RCRA authorization from
EPA in order to have a hazardous waste program responsive
to public concerns, it is possible for States to allow EPA to
administer the Federal program within their States and to also
administer their own State program as a separate activity. This
would place burdens on the regulated community, but might
appear attractive to States if Federal support, both financial and
technical, were deemed insufficient, or if the Federal program
were deemed too lax.

6Letter  from Richard A. Valentinetti, President, Association
of State and Territorial Solid Waste Management Officials to
Thomas W. Curtis, National Governors’ Association, Nov. 15,
1982.

ward acceptable risks, types of industries, and
types of waste management facilities already
in place are such factors.

The States have much to offer to the national
hazardous waste program. There is consider-
ably more practical experience at the State level
(although actual data and technological exper-
tise may be lacking in many cases), more inti-
mate knowledge of what exactly is taking place
in waste generation and management, and
more experience with interpretation and en-
forcement of waste regulations than at the Fed-
eral level. A number of States have consider-
able experience in permitting of facilities under
State statutes, whereas Federal permitting has
barely begun.

Furthermore, many innovative programs ex-
ist at the State level, but the extent to which
these could be advantageously transferred to
the Federal level, or to other States, has been
little studied. Examples of such innovations
include:

●

●

●

●

●

●

●

●

●

●

degree-of-hazard approaches to varying
levels of appropriate waste regulation,
which sometimes conflict with the Federal
“floor” approach;
plans to prohibit the use of landfills for
particularly hazardous waste;
prohibition of the disposal of bulk, and in
some States even containerized, liquid
waste in landfills;
fee systems to shift private sector choices
toward waste reduction efforts and away
from the use of landfills;
direct incentives for alternatives to land
disposal;
some regulation of facilities that recycle
wastes;
development of workable siting criteria
and plans;
onsite inspectors for waste facilities;
delegation of decisionmaking authority to
county government; and
extensive, specific provisions for involving
the public in regulatory decisionmaking.

If Congress attempts to detail the Federal and
State responsibilities under RCRA, various is-
sues require clarification, For example, States



Ch. 3—Policy Options . 57

are often asked to enforce standards, regula-
tions, and policies that they believe are not in
the public interest, and that they believe to be
incorrect, misdirected, or unenforceable, Con-
gress may wish to consider modifying or clari-
fying administrative regulatory procedures,
such as the Federal Advisory Committee Act
(FACA), so as to involve States differently than
the manner in which other interested parties
now participate in regulatory development and
rulemaking. States could contribute actively,
rather than reactively, with Federal recognition
that the States have a responsibility to partici-
pate in policy formulation, and not merely im-
plementation of federally mandated policies,
A recent report to EPA by the Association of
State and Territorial Solid Waste Management
Officials (ASTSWMO) addresses this problem:

Despite both the congressional mandate for
EPA to seek consultation from the States in the
regulatory development process and the cur-
rent Administration’s proclivity toward sup-
porting the New Federalism concept, EPA has
been protected from outside State opinion.
EPA’s use of the FACA law and of the ex parte
rule have provided questionable rationales for
denying State intervention in the regulatory
decision-making process. Reinterpretation of
ASTSWMO members (who are State govern-
ment employees] as EPA principals would also
attempt to eliminate FACA/ex parte restrictions
so that State participation could occur at any
point during the entire regulatory development
process. Information flow from EPA to
ASTSWMO member States has been hampered
. . . by the EPA policy to not include

ASTSWMO in Federal planning and strategy
activities.7

One conflict concerns the choice of remedial
technologies to clean up uncontrolled sites
under CERCLA (see chs. 5 and 7). The Federal
bias is toward using low capital or initial cost
approaches, for which the Federal program
pays 90 percent (or 50 percent in the case of
State or municipally owned sites), and that may
have high, and highly uncertain, operating and
maintenance costs, which the States pay entire-
ly. The States favor approaches that are higher

‘Annual report by ASTSWMO to EPA for fiscal year 1982,
October 1982.

in initial costs, but that deal more permanent-
ly with the problems of the sites and are likely
to have relatively low operating and mainte-
nance costs. For example, in many cases, waste
in uncontrolled sites are transferred to another
land disposal site, rather than being treated or
destroyed.

Another problem associated with CERCLA
concerns funding. Presently no continuing
Federal support is provided to State activities
for early identification and evaluation of un-
controlled sites for possible CERCLA funding,
including the extensive effort required to ob-
tain data to rank sites for the National Priority
List, searches for responsible parties, analysis
of possible remediation approaches, respond-
ing to EPA directives, and support of EPA’s
enforcement activities, A recent survey of
States indicates that about 10 percent of the
RCRA grants to the States are being used for
these CERCLA activities,a

Technical aspects of State programs could
be improved by Federal requirements for reli-
able technical information and guidance. If
there is insufficient data from waste genera-
tors, States may have difficulty determining
whether particular wastes are being managed
properly, or whether they are being handled
illegally. This is a problem with onsite genera-
tion and management currently outside the
Federal manifest system, unless there is suffi-
cient reporting requirements to obtain detailed
information.

The role of the States in data acquisition is
also unclear. States could participate more di-
rectly in the critical task of improving the data
base (as discussed above) by serving as direct
sources of information, in contrast to the cur-
rent Federal practice of using contractors on
an ad hoc basis. Such contractors are often
only costly intermediaries, doing little else than
contacting the States for information, with too
little attention given to organizing data into a
common format, and to verifying the quality

Qf the 30 States providing information, 23 used RCRA  funds
in fiscal year 1982 for CERCLA  activities, these States accounted
for 46 of the 115 sites on the original interim Superfund priority
list. Personal communication from the Association of State and
Territorial Solid Waste Management Officials, November 1982.

99-113 0 - 83 - 5
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and accuracy of the data. It would be useful
to have a clearer policy defining the Federal
and State roles with regard to acquiring and
maintaining data bases. It appears appropriate
to consider the States to have the prime
responsibility for data, with EPA serving as
the institution ensuring consistent defini-
tions, providing uniform formats for data ac-
quisition, acting to validate data, and serv-
ing as a central compiler of data obtained
from the States.

RCRA grants to the State programs should
reflect the large and costly tasks of collecting
information and making it useful through analy-
sis, data processing, and computer retrieval
(see ch. 4). OTA studies show that, in a number
of States, reports and manifest forms contain-
ing useful data remain unexamined and un-
processed because of a lack of resources, such
as lack of computer facilities.9 Routine State
activities often require complete information
bases, from which surveys based on statistical
samples can have only limited use. These sam-
ples do not provide data on specific facilities
requiring inspection and permitting that State
officials may not be aware of. Furthermore,
statistical results for the Nation do not reveal
unique State or regional conditions.

GOAL 6
Moderate the inevitable increases in the costs of Fed-

eral and State program administration and regulatory
compliance by industry and minimize costs associated
with site remediation and compensation for further dam-
ages to health and the environment which may result
from current practices that could be improved.

As discussed in chapter 7, the private sector
annual costs of complying with RCRA and
CERCLA are now estimated to be in the range
of $4 billion to $5 billion, and total Federal and
State costs are about $200 million annually.
With the RCRA and CERCLA programs just
now in their early phase of implementation, in-
creased costs are to be expected. Private sec-
tor costs with the current Federal-State pro-
gram are estimated to increase to about $12
billion (in 1981 dollars) in 1990 (see ch. 7). Even

● Personal communication from the Association of State and
Territorial Solid Waste Management Officials.

a modest improvement in the efficiency of the
Federal and State programs could save many
millions of dollars. One of the greatest uncer-
tainties concerns the extent to which present
government policies and private sector man-
agement choices will result in the creation of
future uncontrolled sites, with consequent re-
leases of hazardous constituents, costly clean-
up actions, and expensive liability suits. It is
important, therefore, to evaluate policy options
for their ability to reduce long-term costs for
both government and the private sector.

GOAL 7
Reduce risks transferred to the future, whether sev-

eral years or to future generations, and reduce costs
of waste management that are externalized and shifted
to society in general.

There should be minimal transfer of risks
and costs to the future, whether it be years or
decades, on general grounds of equity. Further-
more, deferrals of optimal solutions inevitably
lead to a compounding of the technical nature
of the problem, to marked increases in costs,
and sometimes to the prevention of any practi-
cal solution (as, e.g., in the contamination of
a large underground aquifer serving as a ma-
jor source of drinking water). As discussed
above, and in chapters 5 and 6, it must be
assumed that use of the environment for dis-
posal and dispersal of various wastes now con-
stitutes a threat for the future because of the
high probability of releases of hazardous con-
stituents into the environment.

There are two basic reasons for fully internal-
izing waste management costs, including the
possibility of future remedial actions and com-
pensation for damages to human health and the
environment. First, on the basis of equity, it is
proper that those persons most responsible for
waste generation should pay for proper man-
agement, including those choosing to consume
products or use services requiring the genera-
tion of hazardous waste. Second, if the manage-
ment alternatives most protective of the public
good are to be promoted, then it is reasonable
to penalize those alternatives providing lower
levels of protection.
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GOAL 8
Reduce public concerns over the siting of hazardous

waste management facilities by improved implementa-
tion and enforcement of government programs.

It is obvious that hazardous waste will con-
tinue to be generated. Even with reductions in
some waste generation resulting from the cur-
rent regulatory program and greater concerns
with future liabilities, there will probably be
an overall increase in hazardous waste genera-
tion if economic activity increases. Such in-
creases may require new facilities. If there is
a shift away from land disposal as the domi-
nant management choice, new treatment facil-
ities will be required. It is also possible that
more land disposal facilities may be required,
depending on how the current regulatory pro-
gram (particularly permitting) affects existing
facilities, on the level of success in shifting to
alternative management options, and on the
level of future waste generation. Public con-

cern over permitting existing facilities and sit-
ing new ones, therefore, poses a serious prob-
lem for improving hazardous waste manage-
ment.

Public concern over the need for, and siting
of, new waste management facilities can be ad-
dressed through both technical and institution-
al approaches. Technical approaches include
improved public understanding of alternative
management strategies, effective technology
options, future capacity needs, varying hazard
levels for wastes and facilities, health and envi-
ronmental effects, hydrogeologic siting criteria,
and present and future costs. As discussed in
chapter 6, there is no assurance that better in-
formation will remove public opposition to sit-
ing of new waste facilities, but there is hope
that public confidence in government policies
can be improved. With increased public confi-
dence, public concerns and private sector
needs may be better reconciled,

Five Policy Options

OTA has defined five options that would ad-
dress both short- and long-term needs and
problems of the Federal hazardous waste pro-
gram. As indicated earlier, with the exception
of the status quo option, the remaining options
can be viewed as a complementary series of
changes that would improve and reorient the ●

program over time, The five options are stated
below, followed by a more detailed discussion
of each,

Option I: Continuation of the Current
Program.-The current program, together
with certain planned changes, is main-
tained.
Option 11: A More Comprehensive and
Nationally Consistent RCRA Program.—
Near-term changes in regulations can be
made by making amendments to RCRA.
These changes include a redefinition of
which wastes are regulated and to what ex-
tent, a shift toward limiting land disposal,

the introduction of limited class permits,
and the greater use of specific technical
criteria in regulations. These changes
would not alter the structure of the current
program, but, they would significantly im-
pact the regulated community.
Option III: Use of Economic Incentives
for Alternatives to Disposal and Disper-
sal.—This is a near-term program to
reduce the use of disposal and dispersal
approaches to waste management by pro-
viding direct economic incentives for alter-
natives such as waste reduction, recycling,
and treatment. Three key components of
a comprehensive incentive program are
a fee system on hazardous wastes gen-
erated, a means to address capital invest-
ment needs, and assistance for research
and development (R&D). Such a program
could be implemented by either amend-
ment to RCRA or CERCLA or by a new
statute,
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Option IV: Development and Potential
Use of a Hazard Classification Frame-
work.—This is a longer term program to
first study and then possibly adopt some
type of waste and facility hazard classifica-
tion as a systematic framework for regu-
latory decisionmaking. Such a system can
be used for setting priorities, setting mon-
itoring requirements, and determining the
appropriate level and type of regulation,
including performance standards. It could
be implemented by amendment to RCRA,
with the first phase consisting of a study
to further examine and better quantify po-
tential benefits, as well as feasibility,
design, and implementation problems.
Option V: Planning for Integration of En-
vironmental Protection Programs.—This
would be a long-term effort, beginning
with a study, to integrate existing environ-
mental programs. Major goals would be
the elimination of gaps, overlaps, and in-
consistencies in regulatory coverage, and
the prevention of RCRA permitting of fa-
cilities that improperly manage hazardous
waste regulated under other acts. The first
phase would consist of a major examina-
tion of how such integration could be
achieved and the presentation of a plan for
integration, including an analysis of the
need for statutory changes. This option is
consistent with section 1006 of RCRA
which directs such integration by the EPA
Administrator, but which does not require
a submission of a plan to Congress nor a
specific time for such integration. In the
second phase, Congress would examine
the plan and consider necessary statutory
changes.

Option I
Continuation of Current Program

This option assumes that the mandates of
both RCRA and CERCLA may be met by the
current Federal hazardous waste program. It
should be recognized that the present program
is not static. EPA has indicated several plans

for changes and improvements in the near
term. l0

Unlike the other policy options, no unusual
implementation problems and costs are associ-
ated with this “status quo” option. Criticisms
of the option are based on perceptions of cur-
rent problems, or point to unacceptable risks
and costs involved in waiting for the program
to “prove itself. ” In the following discussion,
the current program, the “status quo” option,
is evaluated in terms of the eight goals pre-
sented earlier.

GOAL 1
Improve protection of human health and the environment

without undue delays and uncertainties.

Analysis of the benefits of the “status quo”
option relative to this goal clearly presents the
conflicts between short- and long-term evalua-
tion. This option, by definition, involves no
delays or revisions of the current program, and
the current program is certainly providing in-
creased protection than existed previously.
Final regulations have been promulgated and
permitting is beginning. State programs are
being authorized. CERCLA-funded cleanups of
uncontrolled sites are taking place. Enforce-
ment actions for both RCRA and CERCLA are
occurring. Better information is being ob-
tained.

However, to the extent that the level of pro-
tection is lower than it could be, the benefit
from this option is less than it could be. On bal-
ance, this option is considered to offer a mod-
erate benefit. Criticisms of’ the current program
have been shaped by past delays and changes
in direction and primarily focus on: 1) the
speed and extent of its acknowledged advan-
tages relative to what existed previously, and
2) ambiguous signals given to decisionmakers
in the regulated community. Uncertainties over

l’JThe primary source for future directions of EPA’s current
program is a letter dated Sept. 7, “1982, from Rita M, Lavelle,
Assistant Administrator for Solid Waste and Emergency Re-
sponse, EPA, to the Honorable Thcjmas  P. O’Neill,  Jr., Speaker
of the House of Representatives.
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1. continued litigation, judicial decisions, or
negotiated settlements, that result in
changes in policies and regulations;

2. negative public response to new regula-
tions; and

3. adverse impacts on health or environment
that were otherwise avoidable, or that
clearly would not be prevented by the pres-
ent program even if it had been in place
earlier.

These uncertainties, and other factors de-
tracting from the benefits of the current pro-
gram, are discussed further in the considera-
tion of the remaining seven management goals.

GOAL 2
Expand the kinds of federally regulated hazardous

waste.

This option offers a minor benefit, There is
no systematic program or policy to substantial-
ly remove current exemptions or to close gaps
in regulatory coverage. But certain exemptions
are being dealt with by EPA on an ad hoc basis,

The current RCRA subtitle C program regu-
lates only a portion of the Nation’s solid wastes
that have hazardous characteristics, This situa-
tion has resulted primarily from both congres-
sional and administrative exemptions granted
to facilitate the initiation of the national pro-
gram. There are also established procedures for
removing wastes from the RCRA lists. The ex-
emption of small generators of hazardous
wastes is being examined, and may be refined
with regard to both the level of waste required
for exemption and the types of waste gener-
ated, Similarly, EPA has stated its intention of
proposing regulations in 1983 covering the
burning of hazardous waste as fuels, now cur-
rently exempt from RCRA coverage. For the
most part, however, the major exemptions ex-
isting in RCRA as mandated by Congress
would remain, and those areas being reviewed
by EPA may remain unchanged for some years,

With regard to how wastes are regulated,
there are for example limited, missing, or un-
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certain restrictions on land disposal of certain
types of waste that present well-known risks.
Such wastes include:

1,
2.

3.

4.

liquid wastes in landfills;
particularly persistent, mobile, and toxic
wastes in landfills and surface impound-
ments; and
volatile wastes in surface impoundments;
and
wastes that have the abilitv to degrade the
liners in landfills and surface impound-
ments.

EPA has indicated that studies are underway
to determine the basis for prohibiting land dis-
posal of hazardous waste which are highly tox-
ic, persistent, and mobile where alternative
treatment or recovery technologies are reason-
ably available. Also, requirements for monitor-
ing and control of volatile organic compounds
in land disposal facilities are being studied,

Furthermore, the regulation of industrial haz-
ardous waste going into municipal water treat-
ment systems or requiring pretreatment under
the Clean Water Act (CWA) has not yet been
fully implemented. There is some evidence that
regulation of hazardous waste under CWA, but
not under RCRA, may lead to the release of
hazardous substances into the environment.
For the regulated waste list as a whole, there
remains considerable uncertainty concerning
how and when this universe might increase or
decrease without congressional action.

GOAL 3
Encourage alternatives to land disposal.

Only minor benefits in this area seem likely.
There is little direct attention currently being
given to promoting new management and tech-
nology approaches. The current RCRA pro-
gram emphasizes using traditional command
and control regulations for disposal of hazard-
ous waste, with the belief that by making
disposal options more stringently regulated
and more costly, alternatives to disposal will
become more attractive to waste generators. To
some extent, this strategy and the “cradle to
grave” system works. However, the success of
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the current approach relies on the imposition
of, or expectation of, more stringent and more
costly requirements for waste disposal facili-
ties; the outcome is not yet certain.

An additional factor in the current program
(which, some may argue, is more significant
than the impact of the control regulations) is
the effect of the liability requirements in RCRA
and CERCLA. These requirements appear to
be significantly impacting management deci-
sions of both waste generators and facility
operators. The primary effect is to shift prior-
ities away from land disposal (with its uncer-
tainties and potential liabilities for future re-
lease of hazardous substances) toward the use
of economically attractive alternatives that
more permanently deal with hazardous waste
problems. However, there are uncertainties as
to the impact of liability requirements because
of:

1.

2.

3.

4.
5.

6.

7.

the limited time that the liability require-
ments have been in place and the lack of
information about compliance;
the varying, often limited policies offered
by the insurance industry and the different
and evolving procedures they use for eval-
uating risks;*
the perception by some that enforcement
efforts are too ineffective to lead to deter-
mination of responsible parties;
the lack of experience with claims;
the very limited actuarial data concerning
the risks associated with disposal technol-
ogies, with either existing facilities or new
facilities, based on compliance with the
final regulations;
changing and expanding legal theories of
liability as a result of legislation and judi-
cial decisions; and
the self-insurance provisions.

● There is no standard procedure used by insurance companies
to assess the practices and risks of hazardous waste manage-
ment facilities. Through a number of informal meetings between
OTA staff and insurance industry personnel, it has been verified
that risk assessment procedures vary substantially. Current pro-
cedures ranged from: no site inspection whatsoever; to relatively
nontechnical inspections with no physical testing to verify past
or present waste management practices, the nature of the waste
managed, or the hydrogeologic nature of the site; to very sophisti-
cated assessments involving highly trained personnel and physi-
cal testing.

Moreover, there may bean indirect disincen-
tive in current regulations. The performance
standards for land disposal techniques are less
detailed and, to some extent, less stringent and
more flexible than the regulations for incinera-
tion. Therefore, the costs of incineration (deter-
mined, in part, by the regulations) remain non-
competitive with land disposal techniques. Fur-
thermore, there are no final technical standards
for some waste treatment technologies, such
as certain chemical and biological treatments,
which leads to much uncertainty about future
regulation, and makes their commercial devel-
opment and use difficult.

The current program generally does not reg-
ulate hazardous waste that is being recycled
or put to “beneficial” use (e. g., waste burned
as fuels), except for regulations covering
transportation, storage, or generation. There-
fore, the present policies can be regarded as
providing an indirect incentive for recycling.
Alternatively, this minimal level of regulation
can be viewed as related to possible release of
hazardous substances from such operations.
Some justification for this concern exists
because of the large number of CERCLA sites
which have been selected for remedial atten-
tion that were recycling facilities originally.

Furthermore, current land disposal regula-
tions do not distinguish where retrofitting of
existing facilities may be both technically feasi-
ble and appropriate (see ch. 7). Nor do they con-
sider how certain types of waste may be best
managed in existing or new facilities depend-
ing on their hazard levels. The lack of restric-
tions on waste for disposal has two major ef-
fects. First, the long-term risks associated with
land disposal may be increased, particularly for
existing facilities. Second, the market for dis-
posal techniques may be increased at the ex-
pense of treatment alternatives with higher di-
rect costs. Also, there are no financial respon-
sibility requirements for corrective action.

In summary, the current program indirectly
promotes some use of alternatives to waste dis-
posal. However, to the extent that the full short-
and long-term costs of disposal options are still
not fully internalized (because of the nature of
the regulations and their effect on costs and
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markets, as discussed below), there remains an
incentive to use disposal or dispersal options.
Moreover, the current program does not di-
rectly provide counterbalancing incentives for
alternatives to disposal, and EPA’s R&D pro-
grams currently include very limited activities
in the areas of advanced technologies and alter-
natives to disposal. *

GOAL 4
Improve data for risk assessment and RCRA/CERCLA

implementation.

Because of the increasing maturity of the cur-
rent program, with attempts to rectify acknowl-
edged deficiencies in information and analysis,
this option provides a moderate benefit. Prob-
lems remain, however. There appears to be an
absence of a systematic, long-range program
for expanding and maintaining a national haz-
ardous waste data base. Coordination of efforts
among different groups within EPA and other
executive agencies appears insufficient. Re-
sponses to congressionally mandated efforts
related to data and information have not been
timely. Definition of the role of the States in
data acquisition and analysis, and the provi-
sion of sufficient financial support for such
State activities has not been accomplished.
Partly as a result of these problems, there is a
lack of information concerning unregulated
waste that might be regulated in the future.

The limitations on data are related to what
some consider to be a very disturbing aspect
of current RCRA and CERCLA regulations—
i.e., their lack of specificity concerning tech-
nical criteria. The regulations are, for the most
part, based on performance rather than design,
though often a mixture of both. There is con-
cern, however, over the frequent lack of specif-

*The phrase “from cradle to grave” used to describe the cur-
rent RCRA  program was created with land disposal in mind.
However, it is interesting that in creating a metaphor for “from
beginning to end” of “from birth to death” that grave was used
to connote the end point of waste management. Considering both
the extensive use of land disposal and the likelihood of releases
of hazardous constituents into the environment, use of the word
grave is somewhat misleading. A more apt and useful metaphor
for the waste management cycle would be “from cradle to
urn’ ’—with urn suggesting incineration and true destruction of
the waste as the most desirable end point.

ic technical criteria to establish acceptable per-
formance. Interpretations of many standards
and permitting decisions are left to regional
EPA administrators and permit writers. In
some instances, they may be aided by advi-
sories and technical resource documents is-
sued by EPA. This approach can be defended
on the basis that hazardous waste facilities and
sites possess uniquely different characteristics.
While flexibility is definitely needed, particu-
larly from a State perspective, from a Federal
perspective this approach may provide too lit-
tle assurance that the intended stringency of
the regulations will be obtained consistently
throughout the Nation.

A particularly critical example of this lack
of specific technical criteria is found in the Na-
tional Contingency Plan under CERCLA where
the “How clean is clean?” question is often
posed. Although a reasonable process is speci-
fied for determining the extent of remedial
cleanup, the absence of technical criteria
places the CERCLA program in jeopardy.
However, EPA believes this approach is appro-
priate because of the site-specific nature of the
problem and the need to move ahead with the
program expeditiously. Others believe that
standards for allowable levels of release from
sites after emergency or remedial action are
needed. Such standards should be consistent
with either existing Federal and State stand-
ards for levels of hazardous substances in the
environment, or with available scientific infor-
mation if regulations do not address the types
of chemicals associated with hazardous waste.
Much of the concern over this issue is related
to the possibility of CERCLA-funded remedial
actions that are found to be ineffective at a
later date, when the State is responsible and
CERCLA funds are no longer available.

Another important example of lack of speci-
ficity in RCRA regulations is the case of mon-
itoring requirements. There are few technical
criteria, based on hydrogeologic surveys and
other information, for establishing the number
and location of wells to determine water flows,
background levels, and releases from the site.
Similarly, there is little detail provided to
establish a basis for EPA or State permit writ-
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ers to decide which chemicals or indicator
parameters are to be monitored, and which
equipment and methods are to be used.

Data collection and analysis for risk assess-
ment is particularly important for determina-
tion of degree of hazard and subsequent regula-
tion. There are two areas for which the deter-
mination of hazard or risk levels is being used
or is being planned. One is for RCRA regula-
tions, including the tailoring of regulations for
some facilities, such as monofills (landfills for
single wastes) and neutralization impound-
ments, specific wastes, provisions for class per-
mits, and the setting of exemptions or prohibi-
tions such as the small generator exemption.
The other is in selection of uncontrolled sites
for attention under CERCLA. EPA has faced
a difficult task in applying hazard and risk as-
sessments at a time when there is limited infor-
mation, time, and resources, and when meth-
odologies are still being developed. Nonethe-
less, there is considerable need to evaluate
relative hazards and risks. The issue is not
whether to attempt these evaluations, but
rather which are the best technical approaches
to use.

To satisfy Executive Order No. 12291, EPA
is conducting regulatory impact analysis for
RCRA regulations involving the use of the
Risk/Cost Policy Model (sometimes referred to
as the WET matrix). A detailed examination of
this model is given in chapter 7 and its appen-
dix. OTA is not confident that the structure of
the model, its assumptions, or its data bases
will lead to accurate results for estimating how
regulations should be tailored, what waste
should be exempt (such as under the small gen-
erator exemption category), or what waste
should be prohibited from land disposal. Prob-
lems with the model are: the data base for
waste now includes only about half of those
regulated; the management technologies con-
sidered applicable are not consistent with pres-
ent or possible future uses; diverse human
health effects are not adequately addressed;
costs for technologies are incomplete, undocu-
mented, and are biased in favor of land dispos-

al; and sensitivity analyses have not yet been
performed .11

OTA is also concerned that the model is, in
effect, an approach to cost-benefit analysis for
RCRA-a balancing of the protection of human
health and the environment against costs—
which is contrary to congressional mandate.
Moreover, in calculating benefits, the Risk/Cost
Policy Model totally discounts any benefits
from reducing risks associated with environ-
mental damage. The model also makes use of
population densities in a manner that could
lead to determinations of low, and presumably
acceptable, levels of risk for low population-
density areas. Population near the site is an
unreliable indicator of population at risk be-
cause of actual distributions of releases and
varying exposures to people. Still, EPA has ex-
pressed confidence that the model can be used
effectively as a complement to other informa-
tion being gathered by the agency, including
information obtained through its regulatory im-
pact analysis program.

In the National Contingency Plan under
CERCLA, a Hazard Ranking System (some-
times referred to as the Mitre model) is used
to develop comparative rankings of hazard lev-
els of uncontrolled sites in order to determine
how limited resources can best be allocated.
OTA’S examination of this system has shown
several deficiencies primarily concerning the
type of data used, that can lead to false prior-
ities and misallocation of resources. These are
discussed in detail in chapter 7. The result is
that CERCLA funds may be spent when large
numbers of people maybe at some risk, but that
no funds are spent when relatively few people,
such as in rural areas, are a high risk. Another
problem with the model is the difficulty of in-
corporating data that may be more meaningful.

llEpAIs Science AdvisoW  Board has reviewed this project. Its
findings concerning the technical aspects of the model, for the
most part, are in agreement with OTA’S  concerns, and it rec-
ommends continued development of the model. (“Report on the
RCRA Risk/Cost Policy Model—Phase 2 Report,” Environmental
Engineering Committee, Science Advisory Board, October 1982.]
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GOAL 5
Improve and expand RCRA/CERCLA participation by

States.

There has been a marked increase in the level
of both Federal and State activities and Federal
and State cooperation is continuing. Nonethe-
less, the problems discussed previously indi-
cate considerable room for improvement, and
only a minor benefit with respect to this goal
is likely, The current program is generally
viewed by the States as presenting an unaccept-
able combination of shifting increasing respon-
sibilities to the States without corresponding
increases in necessary resources provided by
the Federal Government. A potential exists for
a sharp downturn in Federal-State relations if
funding for State activities under RCRA sub-
title C is eliminated, which EPA has indicated
its desire to do and which it has already done
for subtitle D activities. Lack of participation
in policy formulation has also led to many
States having substantial concerns over the ef-
fectiveness of the regulations promulgated thus
tar.

OTA has found the following problems to be
significant and indicative of the current situ-
ation: *

1. States are viewed by EPA as critical to im-
plementing regulations, but not in policy
formulation and design of regulations. The
result is that States often find themselves
in strong disagreement with technical as-
pects of the regulations. For example,
many States disagreed with EPA’s small
generator exemption based on quantity
rather than on hazard level and with
EPA’s policies on liquids in landfills. Also,
many States find land disposal regulations
too weak in the monitoring area, particu-

*For detailed comments on Federal-State problems from the
State’s perspective, see, various testimonies by Norman H.
Nosenchuck,  as Resident of the Association of State and Terri-
torial Solid Waste Management Officials and Director of the
Solid Waste Management Program for New York State; and vari-
ous congressional hearings, such as Senate Subcommittee on
Intergovernmental Relations, Nov. 24, 1981, and House Subcom-
mittee on Natural Resources, Agricultural Research and the
Environment, Dec. 8, 1982. Also see, Jacqueline M. Rams,
“Federalism and Hazardous Wastes–A Perversion of RCRA
Intent?” The Environmental Forum, January 1983, pp. 11-16.

2.

3.

4.

larly the exemption from the ground water
monitoring and response requirements.
Although States may, and sometimes do,
impose more stringent requirements than
the Federal program, the absence of strong
Federal action may undercut State efforts,
and limited State resources restrict the
development of separate and more strin-
gent State regulations. In the case of
CERCLA, States have expressed consider-
able concern over the lack of detail in the
National Contingency Plan.
States have continuing problems because
of the decision to remove all Federal grant
support for subtitle D nonhazardous solid
waste activities, even though these pro-
grams are far from complete. Moreover,
such facilities are allowed to accept haz-
ardous waste under the small quantity gen-
erator exemption. There is considerable
concern that some sanitary landfills may,
therefore, become future CERCLA sites.
However, there are often no funds avail-
able to monitor these sites for release of
hazardous substances. Some RCRA sub-
title C grant funds are being used for sub-
title D activities, and EPA does not appear
to be carrying out its responsibility under
RCRA subtitle D to oversee the State solid
waste programs.
States have no ongoing Federal grant sup-
port for general CERCLA activities related
to identifying and assessing sites. CERCLA
funds now received are only for specific
emergency or for remedial site actions.
Some RCRA subtitle C funds are being
used for CERCLA activities.
States have not received increased Federal
grant support, while RCRA activities have
escalated sharply. Furthermore, because
of the two preceding factors and insuffi-
cient State funds, RCRA subtitle C grants
are used to carry out other activities. In
fact, EPA has indicated its intention to
eliminate all grants to the States;* and in

*In a meeting between the EPA Administrator and represent-
atives of the National Governorsr Association on Sept. 20, 1982,
the States indicated that reductions in grants would lead to cut-
backs in programs. This would impede delegation to some States,
and cause formation of “pollution havens. ” They also indicated
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5.

6.

the fiscal year 1983 authorization process,
EPA wanted to reduce State grants, but
Congress restored the level of funding.**
This is in sharp contrast to an EPA state-
ment in 1980:

To carry out their responsibilities under
subtitle C, the States will have to expand
greatly the size of their hazardous waste
programs. Program expansion might re-
quire a corresponding increase in State
hazardous waste management grants.l2

The 1980 EPA projection for the State
grants for fiscal year 1983 (in 1983 dollars)
is nearly three times greater than the
amount actually budgeted for fiscal year
1983.
States have had few direct, formal, and
consistent ways to influence, to support,
or to contest the data at EPA. They often
are expected to use unreliable and incom-
plete information, or to supply information
without having the resources to obtain it.
States find themselves in conflict with
EPA over the choice of sites for CERCLA
funding because of the requirement to pro-
vide at least 50 percent of the initial costs
for State or local government-owned sites
and 10 percent for private sites. Because
of limited State funds, government-owned
sites may be less likely to be chosen by
States for CERCLA attention on the
grounds that more sites could get remedial
attention by using the available funds as
the 10 percent match for CERCLA actions
at privately owned sites. There are also in-
dications that a bias exists in favor of se-
lecting sites associated with those indus-

State fee systems cannot compensate, and that grants are not
a gift, but represent a purchase of services, and that without
grants States ought to begin charging for services and data pro-
vided. NGA memo from Tom Curtis to Environmental Directors,
Sept. 23, 1982,

● *When the administration proposed a zo percent reduction
in fiscal year 1983 grants to the States, a study revealed that
Federal grants to the States support 69 percent of State hazard-
ous waste program budgets, that 11 States hoped to replace at
least part of the reduction in grants, and that 20 States would
reduce monitoring proportionately to the grant reduction. “The
State of the States: Management of Environmental Programs in
the 1980’ s,” National Governor’s Association, June 1982,

‘a’’ Operations/Resource Impact Analysis, RCRA Subtitle C“
(Washington, D. C.: Environmental Protection Agency, April
1980).

tries whose feedstocks are now taxed
under CERCLA. Moreover, the choice of
remedial technologies for CERCLA sites
creates further conflicts because of the
State’s responsibility to cover all future
operating and maintenance costs. States
are concerned that EPA will favor ap-
proaches with low initial costs, but high
continuing costs. EPA has indicated that
it will select the lowest cost-effective alter-
native, and States preferring a higher cost
alternative must pay all additional costs.

7. The general character of the program to
delegate responsibility to the States favors
programs identical to the Federal program.
States are reluctant to develop deviations
that would jeopardize “equivalency” with
the Federal program, but which might be
well suited to local conditions and needs.

GOAL 6
Moderate increases in costs to governments for ad-

ministration and to industry for compliance.

The status quo may appear to provide bene-
fits in these areas. However, there is some con-
cern that the current program, not merely in
the content of its regulations, but also in its ad-
ministration, places considerable emphasis on
balancing short-term, immediate costs against
protection of public health. It has largely dis-
counted efforts to protect against longer term
environmental effects. The structure that pro-
vides flexibility for site-specific factors could
also lead to excessive responsiveness to local
economic interests desiring to minimize man-
agement costs. Furthermore, there are no pro-
grams aimed at shifting management choices
to alternatives that are more costly than land
disposal in the short term. There is no means
of proving that the current program is or is not,
ultimately, a cost-effective approach. Some of
the measures being contemplated for “fine tun-
ing” of the program (e.g., tailoring land dispos-
al regulations according to perceived risks and
costs) may lead to greater cost effectiveness,
but it is not possible to forecast that adjustment
of overregulated cases will more than offset ad-
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justment of underregulated cases in terms of
costs alone, *

GOAL 7
Reduce risks transferred to the future; reduce costs

of management shifted to society in general.

It is clear that the current program offers sig-
nificant reductions in the transfer of risks and
costs to future generations than before its im-
plementation. Nonetheless, this option is
believed to offer only a minor benefit relative
to what is achievable and socially desirable.
The current program is generally perceived to
broadly sanction land disposal, and there are
uncertainties over possible future costs. Uncer-
tainties concerning the choice and effec-
tiveness of remedial actions under CERCLA
are also substantial.

EPA has used the qualifier “long term” in its
land disposal regulations, but has not made the
meaning of this term exact. It is reasonable to
interpret the phrase to mean about 30 years,
a number in keeping with other language in the
RCRA land disposal regulations. There then
appear to be ample opportunities for facility
operators to adhere in good faith to the regula-
tions and create situations that transfer risks
and financial liability to future generations. Not
all releases may be detected within 30 years.
As noted in final land disposal regulations,
EPA itself expects, “ , . . most landfill disposal
units to leak [eventually], however well de-
signed . . .“ The time horizon problem is partic-
ularly apparent in the monitoring requirements
for land disposal techniques and the ways in
which monitoring requirements can be circum-
vented entirely.

“An important but uncertain factor, for this and all policy
options, is general economic conditions, including levels of
industrial capacity utilization, types of industry restructuring,
shifts in end-product uses, and the development of new indus-
tries and processes. Some of these can lead to lower costs for
waste management, while others may increase costs. Nonethe-
less, it is likely that the costs for hazardous waste management
[as either a fraction of gross national product or of a waste gen-
erator’s production costs] are likely to increase in the near term,
stabilize, and possibly decrease as waste prevention and con-
trol techniques become more pervasive, mature, and efficient,
and with reductions in the formation and remediation of uncon-
trolled sites.

GOAL 8
Reduce public concerns over siting of facilities.

Only a minor benefit is likely. Public confi-
dence does not appear to be improving with
the current program. There are no Federal pro-
grams that would indicate to the public that
alternatives to land disposal are being encour-
aged. Nor are there strong signals that techni-
cal information is being both improved and bet-
ter disseminated in useful forms to the public.
There are no indications of interest in provid-
ing direct Federal involvement in the siting
area which might complement State efforts.
Many States have instituted programs and cri-
teria for siting to alleviate public concerns, but
the results are not yet clear. Alternatively, con-
tinuing information, analyses, and discussions
of the current national regulatory program con-
tribute to public concerns.l3

Option II
A More Comprehensive and Nationally

Consistent RCRA Program

The purpose of this option is to expand the
scope and increase the effectiveness of the cur-
rent RCRA program. The changes discussed
below could be carried out by amendment to
RCRA, possibly including a schedule for EPA
implementation within approximately 6 months
to 1 year of enactment. For convenience, all
changes in RCRA are presented as one con-
gressional option, although each could be en-
acted independently. Each of the modifications
is described, followed by an evaluation of the
option in terms of the eight policy goals pre-
sented earlier; then, the costs and problems
associated with implementation of the option
are discussed.

Specific Changes

Wastes Regulated .—This change concerns the
universe of regulated hazardous waste and the

‘3 For example.“ “State of the Environment 1982, ” The Conser-
vation Foundation, 1982; “indictment-The Case Against the
Reagan Environmental Record, ” ten environmental organiza-
tions, March 1982; “Environment and Health, ” Congressional
Quarterly, 1981; and “Poisons in the Water, ” Sierra Club,
October 1982.
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extent of such regulation. The findings of this
assessment support consideration of the fol-
lowing measures to bring more high-priority
waste under regulation in appropriate ways:

1.

2.

Closing the gap created by the blanket ex-
emption of hazardous waste generated in
relatively small quantities. The objective
is to avoid having hazardous waste man-
aged as nonhazardous, solid waste in sani-
tary landfills. In the near term, if a quan-
tity cutoff is used, the prudent approach
would be to use a relatively low one such
as 100 kilograms per month (kg/me) in-
stead of the current 1,000-kg/mo value. In
the longer term, however, some measure
of the level of hazard of the waste could
be used instead. Such an approach does
not imply adoption of any particular, or
complex, methodology for assessing level
of hazard. Regulation would be based on
known characteristics of the waste that in-
dicate potential harm to human health and
the environment upon release of the mate-
rial into the environment and with signifi-
cant exposure. However, if it could be
demonstrated that relatively small quanti-
ties of hazardous waste do not present sig-
nificant threats, then there could be very
minimal regulatory control, e.g., notifica-
tion and reporting requirements, or modi-
fication of RCRA regulations that govern
waste generators.14

Ending the total exemption for hazardous
waste used as fuels, or as fuel supple-
ments. Instead, there would be notification
requirements for records of what wastes
are being burned and where. Also, there
would be standards for acceptable levels

MA detailed C)TA study of the small generator exemption found
that waste produced at a rate below 1,000 kg/mo could amount
to 2.7 million to 4 million tonnes annually nationwide. Amounts
vary substantially among States—16 States indicated that more
than 5 percent of their waste came from small generators. (OTA,
“The RCRA Exemption for Small Volume Hazardous Waste Gen-
erators, ” staff memo, July 1982. ] A more recent study for New
England States indicates that over 15 percent (excluding waste
oils) of the region’s waste is produced by small generators.
(A. D. Little, Inc., “Hazardous Waste Generation in New Eng-
land,” August 1982.)

3.

4.

5.

6.

of release into the environment, and per-
haps some monitoring requirements.l5

Ending the total exemption from RCRA
coverage of liquid hazardous waste sent
to municipal water and sewage treatment
facilities. There would be instead notifica-
tion requirements and standards for accept-
able amounts of releases and residuals in
effluent waters and sludges, supplement-
ing gaps in pretreatment coverage under
CWA. These requirements and standards
would be defined for specific chemicals
and toxic metals in a manner consistent
with types and concentrations of consti-
tuents.
Establishing a category of “special” haz-
ardous waste consisting of high-volume,
relatively . low-hazard waste (many of
which are now totally exempted from reg-
ulation) to be minimally regulated under
RCRA. There maybe only notification re-
quirements for generators of such waste.
Developing minimal regulations for the re-
cycling of hazardous waste (or hazardous
materials that could become waste), appli-
cable to all operations, not just “third par-
ty” recyclers as is currently proposed. Due
consideration would be given to avoiding
the creation of disincentives for recy-
cling—e.g., by only requiring notification
of what wastes are being recycled.
Developing lists of hazardous wastes to be
prohibited from management in landfills,
surface impoundments, and deep wells.
These lists should be correlated with tech-
nical criteria regarding particularly high

IWurrent EPA policies on the burning of hazardous waste as
fuel are generally not related to the hi~zards posed by suboptimal
burning that may lead to release of hazardous constituents into
the environment. For example, some wastes are totally exempt
from regulation if they are to be recycled; these are “wastes that
are not sludges, that exhibit a characteristic of hazardous waste,
and that are not listed in 40 CFR 261.31 or 261.32. ” Moreover,
the determination of whether the recycling is “legitimate or
sham” depends primarily on the energy value of the waste, rather
than any consideration of the performance characteristics of the
burning operation, the hazardous nature of the waste, or risk
factors associated with releases and exposures. (EPA, Memoran-
dum on RCRA Enforcement Guidance: Burning Low Energy
Hazardous Wastes Ostensibly for Energy Recovery Purposes,
Jan. 18, 1983.)
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risks from possible releases into the envi-
ronment.

7. Establishing regulatory criteria for hazard-
ous waste which, although substantial sci-
entific information indicates their hazard-
ous character, have not yet been so de-
fined, They have not been listed and, when
subjected to current EPA tests and proce-
dures, they do not exhibit any of the cur-
rently identified hazardous waste charac-
teristics, For example, a number of indus-
trial wastes containing significant levels
of dioxins, chlorinated organics, or pesti-
cides are not now regulated as hazardous
wastes and cannot be shown to be toxic
by EPA’s test for toxicity.

EPA’s extraction procedure (EP) test for
toxicity has received considerable discus-
sion and criticism. Its use for defining
RCRA regulated waste and for delisting
decisions is highly suspect. A recent tech-
nical study of the EP test by Utah’s hazard-
ous waste management program con-
cluded:

The EP test procedures as presently
adapted definitely need to be refined and
changed. The results from this test are not
adequate to make sound waste manage-
ment decisions. In fact, the EP results ob-
tained are leading to mismanagement de-
cisions with accompanying risks of ad-
verse health or environmental results.l8

The study showed how waste with oily
phases presented particular problems, that
organic waste posed problems, that results
are not reproducible, that the acetic acid
extraction medium does not model real
world conditions, that the test’s 20-fold
dilution for solid samples produces deceiv-
ingly low results, and that false negative
results were likely. Some sites in Utah
where wastes that are not hazardous, ac-
cording to the EP test, have been land-dis-
posed and have already contaminated
ground water.

Another example of the limitations of
the EP test has been shown for cadmium-
containing sludge produced in Illinois. In

‘a’’ Comments of the Utah Bureau of Solid and Hazardous
Waste on the Extraction procedure Toxicity Test,” Dec. 1, 1982.

order to pass the EP test, calcium oxide
is added to the sludge. The lime does not
alter the cadmium, but it does neutralize
the acetic acid used in the test and allows
the sludge to be classified as a nonhazard-
ous waste .17

8. Making delisting of hazardous waste more
expeditious without, however, compromis-
ing protection of the public, This could be
done by using clearer, specific criteria for
delisting and by limiting times for evalua-
tion by EPA. To some extent, this action
could balance the effects of the preceding
actions, which lead to more waste being
regulated. Delisting provides a means
whereby site-specific factors or previously
unavailable information might mitigate
prior estimates of potential hazard. How-
ever, one problem that has become appar-
ent in delisting processes should be con-
trolled. Although constituents causing a
waste to be originally defined as hazardous
may have been removed, the waste may
still contain other hazardous constituents
in significant concentrations. Such waste
should not be delisted, pending further
testing. The use of the EP toxicity test (as
discussed above) should be examined,
Adopting a procedure for verification of
submitted data should also be examined.
Attention is also needed to address current
delisting activities which maybe delaying
the regulation of significantly hazardous
waste, such as dioxin.l8

Limited Class Permits .-The engineering design
and performance characteristics of some haz-
ardous waste management facilities may be
largely independent of location. Class permits
may be appropriate for such facilities. How-
ever, such facilities should have little probabil-
ity of release of hazardous constituents, and
such possible release should be easily observ-
able through minimal, mandatory inspection
or monitoring, There is some concern over
whether permitting by rule would lead to suf-
ficient protection of the public, such that the

17w.  C. Geissman,  letter  to Rep. James J. Florio, May 25, 1982.
IBHouse Energy  and Commerce Committee Report No. 97-570

on H.R. 6307, May 18, 1982, p. 23.
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loss of public participation in the permitting
process is justified. Furthermore, while use of
class permits for tanks and containers may be
reasonable, these may have to be limited to
aboveground facilities because of the difficulty
of detecting leaks in underground facilities.
Limited class permits may have to be based on
very detailed technical criteria in order to avoid
permitting of older facilities having unaccept-
able design and performance features. (For ex-
ample, construction materials in older facilities
may lack adequate corrosion resistance.) If
Congress is to sanction class permitting with-
out sacrificing protection of the public, then
the limited nature of the policy should be care-
fully spelled out legislatively. Class permitting
need not involve a cutoff of all public participa-
tion. Expedited, minimal permit review can be
combined with appropriate notification and an
opportunity for the public to be heard as part
of the permitting process.

Specific Technical Criteria in Regulations .–There
are a number of critical components of RCRA
and CERCLA regulations that include little if
any specific technical criteria to guide permit-
ting. If Congress is to ensure protection of the
public consistently, then it is necessary to di-
rect EPA to establish specific technical criteria
through rulemaking, in contrast to reliance on
guidance documents. This would correct the
current emphasis on allowing Federal or State
permit writers to make critical decisions either
without such guidance, or without the re-
sources necessary for making decisions and
formulating criteria about extremely complex
technical matters. Two areas of particular con-
cern are RCRA regulations dealing with moni-
toring for land disposal facilities and CERCLA
regulations dealing with the determination of
the extent of cleanup at a remedial site. This
is not to imply that EPA is unaware of the prob-
lem. Several relevant activities should be noted:
draft guidance documents have been prepared
by EPA and may lead to specific criteria being
used; EPA was under judicial order to promul-
gate final regulations; and regulations can and
may be revised in the future to add more de-
tailed standards.

Benefits of the Option

The above set of changes in the current Fed-
eral regulatory program for hazardous waste
would yield the following benefits relative to
the eight goals for all policy options. That the
option could readily be implemented is an in-
trinsic advantage.

GOAL 1
Improve protection of health and the environment

without undue delays and uncertainties.

In general, this option appears to offer a ma-
jor benefit. Regulation of more hazardous
waste, use of more technical criteria in regula-
tions, and reasonable class permits could re-
duce the probability of release of hazardous
constituents into the environment. The option
would not restructure the current Federal pro-
gram. All the modifications in RCRA could be
implemented expeditiously within the existing
framework in an evolutionary manner. The op-
tion presents changes which can be phased in
and which would reduce uncertainties con-
cerning possible future regulation. One specific
action that would benefit from the earliest pos-
sible consideration is the adoption of specific
technical criteria for permitting, which has
hardly begun. Such criteria could speed up per-
mitting in many respects; current regulations
are likely to place considerable burdens on per-
mit writers.

GOAL 2
Expand universe of federally regulated hazardous

waste.

This option offers a major benefit. Many ex-
isting gaps in regulatory coverage would be
closed in appropriate ways. Addressing the de-
listing mechanism from the viewpoint of waste
generators (ensuring that truly hazardous
waste are not delisted) balances increased
burdens placed on waste generators by accom-
modating unique site-specific situations.
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GOAL 3
Encourage alternatives to land disposal.

Only modest, indirect benefits are likely in
this area, Bringing more waste under regula-
tion may create larger markets for alternatives.
The use of more specific technical criteria
might make land disposal options more strin-
gent and costly.

GOAL 4
Improve data for risk assessments and RCRA/

CERCLA implementation.

The option would promote the use of more
specific technical criteria in regulations, as
well as for the collection of additional informa-
tion concerning additional waste brought into
the regulatory system (even if only for report-
ing). There are, thus, reasons for expectation
of major benefits regarding data collection, risk
assessment, and implementation.

GOAL 5
Improve and expand RCRA/CERCLA participation by

States.

A major benefit could result because more
technical guidance would be provided through
the use of more extensive technical criteria in
Federal regulations. Also, States that now regu-
late more waste than the Federal system would
have fewer conflicts with the expanded Federal
system, and would find program delegation
more acceptable, This option would facilitate
expansion of the universe of regulated waste
for those States that cannot be more stringent
than the Federal program. Many States would
also welcome class permits and more technical
criteria in regulations, which could reduce the
burdens on State permit writers. However, this
option would not expand participation by
States,

GOAL 6
Moderate increases in costs to governments for ad-

ministration and to industry for compliance.

Only a minor benefit might result. By bring-
ing more waste into the regulatory system, this

option increases all costs. To the extent that
class permits and more equitable delisting pro-
cedures might offer efficiencies, costs might
be reduced. If it is presumed that greater regu-
latory coverage reduces long-term costs to the
government for cleanup actions, then the op-
tion may offer a long-term cost benefit.

GOAL 7
Reduce risks transferred to the future; reduce costs

of management shifted to society in general.

A major benefit in this area would result
from the fact that more hazardous waste would
become regulated and managed in more appro-
priate ways than they currently are. More tech-
nical criteria in Federal regulations could also
ensure that current managers provide appro-
priate levels of control.

GOAL 8
Reduce public concerns over siting of facilities.

A major benefit could result with public per-
ception that the Federal regulatory system en-
sures that fewer hazardous waste are escaping
regulation altogether and that increased tech-
nical criteria in Federal regulations provide a
more uniform and acceptable level of protec-
tion throughout the Nation, without removing
the public’s right to participate in the permit-
ting process,

Costs and Problems for Implementation

Some of the specific actions required for im-
plementation are consistent with current EPA
plans, although details may differ. * Other ac-
tions, such as broadening of the regulated
waste coverage and use of specific technical
criteria, are not wholly endorsed by EPA, A
major problem appears to be the somewhat in-
creased resources required to implement the
changes. Critics may contend that with prac-
tical implementation just beginning, it is not

* For example, EPA has indicated that it is studying the burn-
ing of bazardous  waste as fuels in boilers and may issue regula-
tions, but its study will not be completed until early 1984, and
it has begun a study of small generators. EPA plans to propose
rulemaking  for the first group of class permits in 1983. [47 CFR
239, 5560-5584, Dec. 13, 1982.)
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possible to keep the current program moving,
while at the same time making these changes.
It may also be argued that there is insufficient
information available to carry out these
changes. Opponents of the option are likely to
see an unnecessary increase in the scope and
level of the regulations, adding further to the
burden on the regulated community. There is
some merit to all these viewpoints. There is no
way to determine precisely what the costs to
government, or to the private sector, would be.
A rough estimate of the increase in EPA fund-
ing required for implementing this option with-
in 1 to 2 years might be about $10 million. *

Option Ill
Use of Economic Incentives for Alternatives

to Disposal and Dispersal

The objective of this option is to shift the bal-
ance from disposal and dispersal of hazardous
waste into the land or the oceans to the reduc-
tion of waste at the source, recycling, and treat-
ment. Direct economic incentives would be
used to accomplish this objective. The follow-
ing comments from a recent study19 suggest a
need for this option:

The federal government has done little direct-
ly to encourage the adoption of alternative dis-
posal techniques . . . Several of the states are
taking a more active role than the federal gov-
ernment,

This option is designed to provide direct in-
centives. There are, within the current pro-
gram, regulatory incentives to promote the use
of alternatives to disposal and dispersal, includ-
ing: streamlining permitting procedures for al-
ternative or innovative facilities, requirements
to use certain alternatives for specific wastes,
and increasing the required level of control for
disposal and dispersal approaches. Moreover,
the current system is significantly increasing

*This figure is roughly 40 percent of the sum in the EPA fiscal
year 1983 budget for all hazardous waste activities excluding
grants to the States, administration of the regional offices, en-
forcement activities, and R&D activities; it is also about one+hird
of the fiscal year 1983 budget for R&D costs associated with
hazardous waste.

‘e’’ State of the Environment 1982,” The Conservation Foun-
dation, 1982.

the costs of land disposal, compared even to
just a few years ago. While these factors may
have beneficial effects, they are often rendered
less effective by uncertainties, ambiguities, and
contradictions in the regulatory system (as per-
ceived by the regulated community) or because
they limit choices in too general a fashion. The
use of direct economic incentives can be
viewed as a complement to regulatory incen-
tives and to the use of the legal system.

This policy option should be viewed in the
context of current legislation concerning haz-
ardous waste management. CERCLA was en-
acted because of the recognition that unaccept-
able risks have been inherited from certain past
waste management efforts that were too short-
sighted. The connection between CERCLA
and RCRA has received insufficient atten-
tion; too often they are viewed as separate
programs, rather than as two components of
the Federal hazardous waste program. The
need for future expenditures of public funds
to clean up hazardous waste sites should be
minimized.

Congressional action to implement this op-
tion could occur through an amendment to
RCRA or CERCLA, or as new legislation.
There are no apparent technical or institutional
obstacles to adoption, but a major issue would
be what types of incentives to provide. Conse-
quently, before discussing here the several
types of economic incentives, the concept of
a hierarchy of alternative management strat-
egies is examined. The discussion provides a
context for considering this option. Second, a
comprehensive set of economic incentives are
examined, including using a fee system for
wastes, a means to address capital needs, and
a means to address R&D needs. Third, the op-
tion is evaluated on the basis of the eight policy
goals. Finally, costs and problems associated
with implementation are discussed.

A Hierarchy of Alternative Management Strategies

A major purpose of chapter 5 is to demon-
strate the applicability of a relatively large
number of alternative technological approaches
to hazardous waste management. Such tech-
nologies provide means for the reduction of
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waste generation, the destruction of waste, and
the disposal or dispersal of waste. Different
alternatives are appropriate for different
wastes and locations. In chapter 4, it was
noted that land disposal nationwide continues
to be used for most hazardous waste (although
it varies substantially among States), and in
chapter 5 the uncertainties concerning the use
of ocean disposal are discussed.

With the congressional mandate to reduce
the risks associated with hazardous waste to
acceptable levels for both present and future
generations as a constant goal, a cost-effective-
ness approach can be used to select appropri-
ate technical approaches for particular wastes.
Moreover, the optimum management strategy
for any waste will likely consist of several
technical steps: reducing the volume of waste,
reducing the hazard level through treatment,
and disposing or dispersing what remains. It
must be recognized, however, that occasionally
some treatments might lead to waste residues
that present greater problems for disposal than
the original waste. The most attractive manage-
ment strategy is one that matches technological
operations with the characteristics of specific
wastes to minimize the release of hazardous
waste in a cost-effective manner. Greater at-
tention to a hierarchy could lead to greater con-
sideration of the broadest range of cost-effec-
tive alternatives for waste management. Avail-
able management strategies and specific tech-
nological alternatives appear to provide ample
choices for waste generators to obtain solutions
to regulatory demands.

The following hierarchy provides a frame-
work for understanding the use of alternatives
to disposal and dispersal of hazardous wastes:

1.

2.

3.

waste reduction at the source—e.g., proc-
ess modifications;
waste separation, segregation, and con-
centration, through available engineering
techniques in order to facilitate identifica-
tion of the waste and the application of the
remaining steps;
material recovery, either onsite or offsite,
to make use of valuable materials, includ-
ing the use of waste exchanges so that a

4.

5.

6.

(potential) waste for one generator can be
made available as a resource for another
industry;
energy recovery from (potential) waste or
its components, perhaps as a fuel supple-
ment;
waste treatment to reduce the hazard level
and possibly the amount of waste requir-
ing disposal; and
ultimate disposal or dispersal (preferably
of residues from previous steps, of pre-
treated waste, and of untreatable waste) in
a manner that holds release of hazardous
constituents into the environment to ac-
ceptable levels.

Such a systematic ordering of waste manage-
ment options presents a number of advantages.
For example, permanent solutions to waste
problems are more likely to occur prior to dis-
posal and dispersal. Consequently, fewer risks
and costs are shifted to the future. Emphasis
on waste reduction could significantly reduce
costs of waste management and, in some in-
stances, avoid them altogether. The use of
waste as resources, rather than discarding
them, at once removes them and provides di-
rect economic benefits. If less hazardous waste
is produced and regulated by promoting the
use of alternatives 1 through 5 of the hierarchy,
and if there are reduced administrative activ-
ities (e. g., inspection) for treatment and dis-
posal facilities, then the costs of administering
a regulatory program and of remediating un-
controlled sites could be reduced.

Specific factors concerning waste, plant, and
companies should of course play their normal
role in economic evaluations of alternatives.
Moreover, for some waste only management
alternatives 5 or 6 will be technically feasible
or cost effective. The above listing does not
imply that alternatives 2 through 5 do not in-
volve any potential release of waste into the
environment; techniques for these options re-
quire some regulatory coverage to monitor and
hold such release to an acceptable level. For
example, energy recovery through the burning
of waste as fuels poses problems of releases of
hazardous constituents into the environment.

99-113 0 - 83 - 6
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Such regulation can provide information useful
in enforcement efforts and for understanding
how generic types of waste can be managed
other than by disposal and dispersal approaches.

The idea of the hierarchy presented above
did not originate with OTA. It has been recog-
nized for some time by those concerned with
waste management in both industry and gov-
ernment. In 1976, before the passage of RCRA,
EPA offered a position statement on effective
hazardous waste management that included
the above hierarchy as a ranking of preferred
alternatives. As recently as 1982, EPA reiter-
ated its support of the 1976 position.20 Nonethe-
less, there has been little programmatic sup-
port of the concept of a waste management
hierarchy. Although RCRA gave some atten-
tion to reuse, recovery, and recycling, there
have been few programs providing incentives,
nor have there been transfers of technology and
information encouraging this strategy. As for
EPA’s R&D activities, in fiscal year 1983 the
total effort related to alternatives to land dis-
posal amounted to about 10 percent of all haz-
ardous waste R&D, or $4.4 million.21 (See ch.
7 for a discussion of all current EPA expendi-
tures.)

There have been no programs explicitly
aimed at waste reduction, although increasing
costs of waste management (due, in part, to the
Federal regulatory program) have indirectly en-
couraged waste reduction efforts. The indirect
approach, however, does not appear to pro-
duce positive results extensive enough and
fast enough to substantially impact national
waste management practices. Some support
for this belief has been obtained by an analysis

ZOFedera] Register,  vol.  41, No. 161, pp. 35050, 35051,  1976;

EPA )ournal,  July-August 1982, p. 19; and testimony of Rita M.
Lavelle, U.S. House of Representatives, Committee on Science
and Technology, Subcommittee on Natural Resources, Agricul-
ture Research and Technology, Dec. 16, 1982.

~lThe ac~~ areas and support levels are: incineration of organ-
ics—$2.6 million, cofiring options such as boilers and cement
kilns—$1.2 million, advanced thermal technologies such as
plasma burning–$140,0()(), physical, chemical, and biological
treatments—$150, C)(.)O; pretreatment such as solidification—
$300,000. (Oral testimony, John Lehman, Director of EPA’s Haz-
ardous and Industrial Waste Division, House Subcommittee on
Natural Resources, Agriculture Research and Environment, Dec.
16, 1982.)

of premanufacturing notices filed by manufac-
turers of chemicals as required by the Toxic
Substances Control Act. Limited information
provided on anticipated waste management
practices for notices filed during the past 3
years, as shown in table 10, indicate two
trends: 1) increasing reliance on some form of
waste treatment by itself, and 2) a decline in
the use of land disposal by itself and in con-
junction with waste treatment. However, the
total, combined use of land disposal continues
to remain at high levels, and the increase in
notices filed may indicate increasing amounts
of waste to be produced in the future.

The ineffectiveness of indirect incentives
probably will likely remain as long as EPA
maintains that land disposal is the most accept-
able management alternative. Thus, although
EPA has adopted the above hierarchy, its posi-
tion regarding land disposal has been ex-
pressed as follows:

We believe that most wastes can be satisfac-
torily managed in the land and that it can be
done with a reasonable margin of safety more
cheaply in this manner. 22

Indirect, nonregulatory approaches to this
option are of only limited effectiveness. Ade-
quate control of hazardous waste cannot be
provided by either market or legal systems, as
was concluded in a recent study for EPA:

Private markets alone cannot be relied on to
promote adequate controls on hazardous re-
leases. The common law system creates some

ZZTestimony  of Rita Lave]le,  House Subcommittee on Natural
Resources, Agriculture Research and Environment, Dec. 16,
1982.

Table 10.—Waste Management Methods Indicated
on TSCA Premanufacturing Notices

Treatment and Land disposal
Year Treatment only land disposal only
1980 . . . . . . 24% 4-1 “/0 30%
1981 . . . . . . 29% 29% 410!0
1982 . . . . . . 52% 31 % 13“/0
NOTE: Based on examination of May and June  submissions for each year.

Percentages are for totals of those supplying information for onsite and
off site management; totals were 37 for 1960, 68 for 1961, and 118 for 1962.
Due to the limited information asked for and provided, it is not possible
to know whether all the management ct(oices  are for hazardous waste,
or for others as well.

SOURCE: Office of Technology Assessment
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incentives for proper waste management, but
those incentives are too weak or uncertain to
provide the only controls for many types of haz-
ardous waste incidents. 23

The study did not address the question of
whether equitable internalization of the full
costs of hazardous waste management can be
achieved through a regulatory approach, nor
did it consider nonregulatory alternatives
which might avoid inadequacies of the market
and legal systems. Such questions are becom-
ing increasingly important,

With regard to the use of direct economic in-
centives, a 1980 EPA study noted:

Many environmental regulatory programs
could potentially employ market mechanisms
to supplement or replace the more traditional
“command-and-control” approach. There is
good reason to believe that in some cases mar-
ket incentives might be both less costly and
more effective than the regulatory approach. *

Many industries have actually adopted the
above hierarchy. Their economic evaluations
include the longer term liabilities and poten-
tial costs associated with the disposal and dis-
persal alternatives, which are more difficult to
quantify than short-term costs. Industries
choosing to reduce waste generation or to use
treatment techniques may incur greater costs
than competitors who choose disposal and dis-
persal. Adoption of the above hierarchy, even
in the private sector, must be based primarily
on a philosophical commitment, not on precise
quantitative economic evaluations of limited
scope, Some industries may want to convey to
the public that their firms are “good citizens. ”
Although use of the land for disposal has con-
tinued to receive regulatory attention, many
would argue that land disposal has been en-
couraged (see ch. 7) by regulations that fail to
promote internalization of the long-term costs
of land disposal, Since current regulations con-
tribute to the lower costs of disposal and dis-
persal when compared with other alternatives,

Zs’’Eva1uation  of Market and Legal  Mechanisms for Promoting
Control of Hazardous Wastes” (draft), Industrial Economics,
Inc., September 1982.

* EPA, “Economics In EPA, ” Subcommittee on Economic
Analysis, Science Advisory Board, July 22, 1980.

it can be argued that measures need to be taken
to offset this regulatory bias. One approach
would be to correct the regulatory bias direct-
ly. Another would be to address the need for
direct economic incentives for alternatives to
disposal and dispersal. The incentive approach
contrasts with the traditional command and
control regulations which are aimed at uncov-
ering those not in compliance and depend on
enforcement actions.

Types of Incentives

Considering the objective of minimizing gov-
ernment expenditures, OTA believes that it is
impractical to suggest major incentive pro-
grams based on direct, budgeted expenditures.
Also, the use of economic incentives raises
questions concerning the placement of burdens
on industry. For such reasons, this option con-
sists of three components: a fee system on gen-
erated waste, procedures to respond to capital
needs of alternatives, and consideration of
R&D problems that might prevent the develop-
ment of alternatives.

A Fee System. —There is a trend toward State
use of fee systems, both to raise revenues and
to influence choices among hazardous waste
management alternatives, but results of these
relatively new programs are mixed. California,
New York, Kentucky, Missouri, and Ohio im-
pose fees on waste generators. The CERCLA
program, at the Federal level, is based on the
collection of a fee on the production of
petroleum feedstocks and specified chemicals
which produces 87.5 percent of the $1.6 billion
fund. Many critics of this approach believe that
the fund should have been financed through
a “tail-end” fee on actual waste generated,
rather than on “front-end” feedstock materials
that only indirectly, and to different degrees,
lead to hazardous waste generation. A strong
disincentive is thus inadvertently established
penalizing those choosing to minimize waste
generation. However, there was insufficient in-
formation on waste generators originally avail-
able to facilitate such an approach. When col-
lection under CERCLA expires in 1985, it is
likely that substantial sums will continue to be
required to clean up uncontrolled sites. EPA’s
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original estimate in 1980 required $44 billion.
There have also been indications from the ad-
ministration that it is currently disinclined to
seek reauthorization of the fee collection pro-
gram. Continuation of the current CERCLA
fee system offers no direct incentive to alter-
natives to land disposal, although continued
experience with CERCLA may prove to be an
effective indirect influence on use of such al-
ternatives.

An approach that would satisfy several objec-
tives could be based on the use of the CERCLA
funding mechanism for RCRA purposes and
using a tail-end system instead of a front-end
fee. This would involve shifting the collection
of CERCLA moneys (including the post-closure
liability trust fund to start in 1983) to hazardous
waste generators. * To be effective, fees would
have to be reduced, on a unit-weight basis,
when: 1) alternatives to disposal and dispersal
were used by the generator, either onsite or off-
site; and 2) the hazard level of the waste or
residue disposed was relatively low.

The concept of a fee on waste generators has
been given some support by the recommenda-
tion that the Hazardous Waste Compensation
Fund “should be established by contributions
from, or taxes on, the production of hazardous
or toxic chemicals, and crude oil, and by a tax
on the deposit of hazardous wastes. ”24 More-
over, EPA itself has said that “ . . fee systems
make sense because they ‘internalize’ the cost
of pollution, placing its cost at the source, not
on the general public, ”25 although EPA seems
more interested in State fee systems than in a
Federal system. With regard to the present ap-
proach to collecting fees on feedstocks under

*Collection of the $2.13 per ton CERCLA tax on hazardous
waste received at treatment, storage, and disposal facilities will
begin on Apr. 1, 1983. No tax is paid on waste that will not re-
main at the facility after closure, such as treatment facilities.
The tax is not on waste generators directly. Proceeds of the tax
will finance the $2OO million Post-Closure Liability Trust Fund
to pay for post-closure care, remedial action, and damages from
releases at qualifying hazardous waste facilities.

“’’In juries and Damages From Hazardous Wastes—Analysis
and Improvement of Legal Remedies, ” report to Congress by
Superfund Study Group, September 1982.

ZsIssue papers prepared  by EPA for Sept. 20, 1982, meeting
between EPA Administrator and representatives of the National
Governors’ Association, distributed by Lewis S. W. Crampton.

CERCLA and the need to influence current
management choices, the senior EPA official
responsible for both CERCLA and RCRA ad-
ministration has said, “It would be more appro-
priate to put the fee on waste generation. ”28

Support for a waste fee system also has come
from a major industry, which is generally
understood to be the largest hazardous waste
generating industrial sector:

CMA has, under the Superfund discussions,
recommended a waste end tax. That may be
one way to increase the incentives out of land-
filling for certain particularly highly toxic mate-
rials. Waste end tax as opposed to a feedstock,
and I think that probably should still be consid-
ered as one of the methods which might be used
to move the system gradually from landfilling
to the more appropriate, in some cases, tech-
nologies.27

In considering the problem of Federal funding
of State programs, the National Governors’
Association has said,

If EPA wishes fees to replace federal re-
sources, it should lead the way with the devel-
opment of a uniform fee structure, . . . .28

The critical feature of such a system, is that
such a fee should be substantially greater (per-
haps double) for disposal and dispersal options,
and substantially lower for low-hazard or
treated waste (perhaps by half). A fee discrimi-
nation would provide the desired economic in-
centives for alternatives to disposal and disper-
sal. Moreover, the discriminatory ratios and/or
the amounts of the fees on land-disposed
wastes might be increased over time, as waste
volumes decline and after ample time has been
given for adopting alternatives. A zero tax for
wastes (or portions of them) recycled for ma-
terial or energy that would otherwise become
hazardous waste would appear equitable and

Zboral  testimony,  llita Lavelle, U.S. House of Representatives,
Committee on Science and Technolol<y,  Subcommittee on Nat-
ural Resources, Agriculture Research and Environment, Dec.
16, 1982.

zTPhlllp  A. Palmer, testimony  on behalf of the Chemical MmU-
facturers  Association, Mar, 31, 1982, House Subcommittee on
Commerce, Transportation, and ToL~rism.

Z8’’Work Plan on Environmental Program  Grants, ” Environ-
mental Subcommittee, National Govl~rnors’  Association, Dec.
16, 1982.
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desirable. * However, there is a need for precise
definitions for recycling (as well as for hazard-
ous waste), otherwise a waste fee approach
could lead to inappropriate removal of wastes
from the system, * *

Can fees on generated hazardous waste raise
sufficient revenues? If one accepts the current,
frequently used figure of 41 miIlion tons per
year of RCRA hazardous waste generation, an
average fee of $10 per ton would raise about
the same annual revenues as CERCLA present-
ly does. If total waste generation is much
higher, as it may be because of a broader uni-
verse of waste regulated by States (see ch. 4),
or if more wastes are brought under the RCRA
program, then fees might be reduced some-
what.

For disposal and dispersal options, with high
fees of perhaps $10 to $20 per ton, costs could
increase by less than 10 to 40 percent for a dis-
posal cost range of $50 to $200 per ton, and
perhaps by less if the national waste stream is
found to be much greater than the currently
used figure (see discussion in later section).
However, for high-volume, low-hazard waste
disposal or treatment may only cost $10 to $20
per ton, and fees should be lower than the av-
erage.

Table 11 illustrates a waste fee system that
has been proposed in Minnesota. The structure
of this system is strongly biased against land

“There  is a view in industry that characterizing recy~l~d  haz-
ardous materials as hazardous waste is inappropriate, because
they are not discards. However, it is also argued by others that
it is necessary to keep such materials in the category of waste
because there is still a potential for releases of hazardous constit-
uents during handling, transport, and recycling of such materi-
als. Moreover, there is the likelihood that not all generators of
such materials will recycle them, and that those who do recycle
them will not always do so.

* ● In this regard, the use of deposit-refund types of economic
incentives offers a unique advantage, The user of a feedstock,
that Ieads to generating a hazardous waste, pays a deposit that
is returned only on transfer of the waste to an appropriate man-
agement facility. This approach provides a direct economic in-
centive for proper management, and is being used very success-
fully in West Germany for ensuring the recycling of waste oils.
In contrast to a waste fee approach, in which some parties may
be motivated to escape by illegal action, the deposit-refund ap-
proach makes improper behavior costly, even without enforce-
ment actions.

Table 11 .—illustration of a Hazardous Waste
Generator Tax Structure

Waste management  category

Land disposal ................. ....................
Offsite

Land disposal after treatment
Treatment . . . . . . . . .

Onsite
Land disposal after treatment
Treatment ., . .

Recycling/reuse,
u s e d  c r a n k c a s e  0 1 1

T-ax on Tax on
solid waste Iiquid waste

($/metric ton) ($/metric ton)

42 85 –

21 42
. . 11 21

11 21
5 11

0 0—
NOTE In addition to this tax, to support a State Superfund, a hazardous waste

generator fee (a mlnlmum  fee plus a fee dependent on the quantity of
waste generated) was also proposed to support State adm!nlstratlve  costs
for hazardous waste programs. A provision  was Included to exempt small
generators

SOURCE Minnesota Conference Report H F No 1176, Mar 19, 1982

disposal, particularly for liquid waste. It also
favors onsite over offsite management, a bias
often defended on the basis of advantages asso-
ciated with not transporting hazardous materi-
als, rather than on any intrinsically superior
level of management at onsite facilities. This
system, it should be noted, is also simple. The
use of relatively simple generic waste cate-
gories for different fee rates is necessary to
facilitate administration of such a system.

New York State employs a simple system,
with the following rates imposed on waste gen-
erators: $12/ton for hazardous waste disposed
of in landfills; $9/ton for waste treated or dis-
posed of offsite, excluding disposal in landfills;
$2/ton for waste incinerated or treated onsite;
and no fee on waste subject to resource recov-
ery. Unlike the Minnesota system, the New
York fee structure is based only on manage-
ment choice, and does not deal with the degree-
of-hazard of the waste. However, it too pro-
vides an incentive for onsite management, but
to a lesser degree than the Minnesota ap-
proach.

Hazardous waste generators in California are
covered by two separate fee systems: one sup-
ports the operation of the overall State hazard-
ous waste program and imposes a $4/ton fee
for wastes that are land disposed (with a limit
of $10,000 per month); the other is a State
Superfund system that uses a a current base
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rate* of $6.52/ton for hazardous wastes that are
land disposed, a rate twice that of the base rate,
or $13.04/ton currently, for extremely hazard-
ous wastes that are land disposed, a rate that
is 15 percent of the base rate for wastes placed
in surface impoundments and for wastes regu-
lated as hazardous by the State but not under
the Federal RCRA program, and a rate of 0.1
percent of the base rate for relatively high-vol-
ume, low-hazard mining overburden wastes.
While the California system recognizes vary-
ing hazard levels of wastes, it places no fees
whatsoever on any wastes for which the man-
agement choice does not involve the use of the
land. Thus, there is an incentive to use waste
treatments rather than land disposal, but (un-
like the Minnesota and New York cases) it pro-
vides no direct incentive for waste reduction
nor for onsite rather than offsite management.

The underlying philosophy of the waste-fee
system approach is to reward those who mini-
mize future risks and costs to society through
the use of environmentally preferred alter
natives. As existing uncontrolled sites are
cleaned up, future uncontrolled sites made less
likely, and hazardous waste generation re-
duced, the fees on non-land-disposed wastes
could be decreased. Morever, such an incen-
tive system would encourage efforts to reduce
the amounts of waste generated. The uses of
the fees collected could be expanded, as has
been recommended,29 to deal with injuries and
damages directly associated with mismanage-
ment of hazardous wastes. Fees could be col-
lected by States, and it might be advantageous
to distribute a specified percentage of those col-
lected by a State to the State program. This
could promote the replacement of varying State
fee programs with a uniform national system,
at least for federally regulated wastes. Such a
uniform system could minimize potential ef-
fects on interstate commerce, including the

● This base rate is adjusted annually, on the basis of changing
amounts of wastes generated and the distribution in the different
wastes classes that are taxed, so as to produce a total of $10
million annually for the State Superfund.

~“Injuries and Damages From Hazardous Wastes-Analysis and
Improvement of Legal Remedies,” a report to Congress in com-
pliance with sec. 301(e) of CERCLA,  September 1982. (By an in-
dependent group of attorney s.)

transport of waste to, or the location of waste
generators in, States with low fees or none at
all.

Capital Needs. —A major obstacle to the adop-
tion of measures to reduce waste generation
or hazard levels is the need for capital invest-
ment for new or modified equipment or facili-
ties, either by waste generators or commercial
waste managers. A Federal loan program
could be instituted, which offered low interest
rates, and perhaps long terms for repayment,
for capital expenditures on existing or new
facilities directly related to waste or hazard
reduction. Alternatively, the Federal program
might guarantee private sector loans, or make
available tax free bonds to finance loans. Tech-
nical guidelines could be established and the
administration of loan evaluations and approv-
als could be shifted primarily to the States. Un-
expended CERCLA funds, either those under
the present program (which are currently quite
large) or more likely under a new program as
described above, might be used as a source of
funds for loans. A fixed fraction of such fee-
generated funds might be designated for these
types of loans. One recent study which exam-
ined using government loan incentives for
resource recovery equipment in the electro-
plating industry concluded that such a pro-
gram could be quite effective.30

Another means of addressing capital needs
is the use of tax credits. A special, time-limited
investment tax credit to spur capital invest-
ments could be offered if directly related to
reduction of waste or hazard levels. Although
this is a traditional approach to achieving a
desired goal of society, it has received criticism
because of the loss of revenues to the govern-
ment. However, the case of hazardous waste
presents a particularly good example of how
spending promoted by a tax benefit could, in
the long-term, markedly reduce government ex-
penditures. Moreover, a special tax credit of
10 percent (in addition to any broad investment
tax credit) likely would lead to reductions in

s@’ Hazardous Waste Management in the Great Lakes Region:
Opportunities for Economic Development and Resource Recov-
ery” (Washington, D. C.: U.S. Department of Commerce, National
Bureau of Standards, September 1982).
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government revenues of at most several hun-
dred million dollars annually over a 5- to
1(1-year period, An interesting possibility would
be to use some fraction of the fees collected to
compensate the Treasury for all or part of the
lost tax revenues. The electroplating industry
study also concluded that a special investment
tax credit for resource recovery investments
could be effective.

A number of States have used tax incentives
to deal with capital needs for improved hazard-
ous waste management. Some examples have
been noted in a recent study.31 Wisconsin ex-
empts machinery and equipment used for treat-
ing hazardous waste from the State property
tax. North Carolina excludes real estate and
equipment used for waste disposal and re-
source recovery from its property tax and it
also offers accelerated depreciation on re-
source recovery equipment. Michigan exempts
from property taxation the value of any im-
provements in old facilities for the purpose of
waste reduction. Oregon offers a 100-percent
tax credit for pollution control facilities associ-
ated with recovery of energy or of substances
with economic value, However, it is not yet
clear how their programs have influenced
waste management decisions.

Assistance for R&D Efforts. -Alternatives to dis-
posal and dispersal meet another obstacle in
that technologies such as process modification
or for treatment of particularly difficult wastes
require applied R&D efforts before becoming
commercially feasible. Increased Federal sup-
port of private sector R&D, including pilot
plant efforts, could be very useful. Relatively
small sums might produce very large benefits.
In order to allay objections to using Federal
funds, it might be possible to structure R&D
assistance so as to recover the Federal invest-
ment, perhaps through long-term, low-interest
loans to be repaid upon successful commercial-
ization of the technology. Profit sharing and
exclusive licensing arrangements with pay-
ments to the government are also possible. Illi-

31”A Survey and Analysis of State Policy O@ions  to Encourage
Alternatives to Land Disposal of Hazardous Waste, ” National
Conference of State Legislatures, July 1981.

nois commits a portion of the revenues ob-
tained from fees on waste for R&D projects.

Benefits of the Option

To what extent would adoption of govern-
ment incentives for using alternatives to haz-
ardous waste disposal and dispersal achieve
the eight policy goals? An intrinsic merit of this
option is that congressional action could be
taken in the near future, and implementation
could also take place within a few years, with
a goal to replace the current system of collect-
ing fees under CERCLA which expires in 1985,

GOAL 1
Improve protection of health and the environment

without undue delays and uncertainties.

Major benefits could result from lowering of
the probability of releases of hazardous constit-
uents into the environment (assuming adequate
regulations and enforcement for treatment al-
ternatives to land disposal). Implementation of
this option would not interfere with the exist-
ing regulatory program. The main effect would
be to shift regulated parties out of the regula-
tory system when they no longer produce
waste, or to shift the type or extent of regula-
tion because generators produced different
amounts or types of waste that required differ-
ent waste management options. It would be-
come preferable to be regulated as a recycling
or energy recovery facility, with a minimal re-
porting requirement, rather than as a disposal
facility.

GOAL 2
Expand universe of federally regulated hazardous

waste.

This option does not address this goal. Any
effects would be indirect and difficult to pre-
dict.

GOAL 3
Encourage alternatives to land disposal.

This option’s major benefit would be to
achieve this goal as much as any public policy



80 ● Technologies and Management Strategies for Hazardous Waste Control

could. However, economic incentives for alter-
natives to disposal and dispersal should not
lead to a relaxation of the current regulatory
program. Stringent regulations and effective
enforcement would still be required.

GOAL 4
Improve data for risk assessments and RCRA/

CERCLA implementation.

A moderate benefit might result, since the fee
system could provide motivation for the collec-
tion and continued maintenance of complete
and reliable data on waste generators.

GOAL 5
Improve and expand RCRA/CERCLA participation by

States.

Insofar as the fee system would contribute
to funding for both the Federal and State pro-
grams, a major benefit relative to this goal
could result. The administrative burden placed
on the States could be reduced, as less waste
and fewer waste generators would be regu-
lated. Although there could be an increase in
State activities from the administration of an
incentive program, adoption of a Federal fee
system could remove the burden of existing
State fee systems while providing greater rev-
enues because of a broader range of waste reg-
ulated. A recent study of State fee systems,
most of which have not been in effect very
long, concludes that relatively small sums are
being collected, with only 5 States having fees
imposed on waste generators, 14 with fees on
transporters, 18 with fees on waste manage-
ment facilities, and 17 with no fees and no de-
sire to implement any.32 However, another
study concluded that only 7 State hazardous
waste agencies (out of a total of 18 States with
any type of fee) collect and keep fees, with the
others placing the fees collected in State gen-
eral funds.33 This points to a potential benefit
of a Federal fee system affecting all States that

‘2”A Study of State Fee Systems for Hazardous Waste Manage-
ment Programs, ” U.S. EPA, July 1982.

ss’’The  State of the States: Management of Environmental Pro-
grams in the 1980’ s,” National Governors’ Association, June
1982.

provided funds for operation of State hazard-
ous waste programs.

GOAL 6
Moderate increases in costs to governments for ad-

ministration and to industry for compliance.

Clearly a waste fee system would impose
higher near-term costs on waste generators, al-
though it could contribute to a reduction in
future liabilities. Governments would benefit
from a source of funding for administering
their hazardous waste programs, and from
fewer facilities to regulate due to waste reduc-
tion, but would incur new costs in administra-
tion of the economic incentives program. With
incentives, less waste generated, and fewer reg-
ulated facilities, long-term regulatory compli-
ance costs in the private sector and governmen-
tal costs might decrease (although this is some-
what uncertain). Costs associated with adverse
impacts on health and the environment would
eventually decrease because of lower waste
generation, reduced hazard levels of wastes,
and use of management options that could per-
manently remove risks.

GOAL 7
Reduce risks transferred to the future; reduce costs

of management shifted to society in general.

There would be a major benefit associated
with decreases in the amount of hazardous
waste generated and placed in the environ-
ment, as well as in the hazard levels of wastes
ultimately disposed in the environment. Great-
er internalization of costs would result because
the waste fee system would transfer the liabil-
ities associated with possible future releases,
remediation actions, and possibly compensa-
tion to waste generators.

GOAL 8
Reduce public concerns over the siting of facilities.

Because most public concern is focused on
problems of land disposal, this option offers a
major benefit through its objective of shifting
waste management from land disposal. More-
over, greater public attention to alternatives
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would promote better understanding of the dif-
ferences between land disposal and the various
alternatives, and of corresponding differences
in type and probability of releases. Moreover,
an ensured means of funding State programs
could improve public confidence in the effec-
tiveness of such programs.

Costs and Problems for Implementation

Until specific incentive programs are devel-
oped, it is impossible to estimate protracted ad-
ministrative costs, However, the incentives
considered above have been chosen because,
for the most part, they would not lead to sub-
stantial outlays of budgeted Federal funds. Ad-
ditional funds for EPA to perform analyses and
devise a plan during a 2-year period might be
about $5 million, * including funds to work
with the States to assess their involvement.

It maybe suggested that other nonregulatory
approaches to providing incentives for alterna-
tives to land disposal exist and are more effec-
tive than a fee system. Two others frequently
considered are based on the legal system and
on insurance procedures. The essential prob-
lem with relying on the legal system concerns
uncertainties of the system. Waste managers
must perceive a high probability of costly legal
damages from release of hazardous constitu-
ents. In the absence of such perception, reli-
ance on government enforcement actions or
private party suits to return previously exter-
nalized costs to waste managers is uncertain.
Legal findings and judgments in the procedure
also introduce uncertainties. While current en-
vironmental statutes may facilitate legal ac-
tions, and enforcement efforts may be some-
what effective, there is little evidence to sug-
gest that legal approaches can provide expedi-

*The basis for this figure and for the estimated costs for op-
tions IV and V is based on OTA’S estimate of the level of effort
and typical costs as follows: an average cost of $100,000 per
senior professional per year, including $60,000 for compensa-
tion, $20,000 for administrative support, and $20,000 for research
support. Also, these estimates are consistent with EPA’s costs
for performing major analytical efforts such as regulatory im-
pact analyses that have had an average value of $373,ooo (“Im-
proved Quality, Adequate Resources, and Consistent Oversight
Needed If Regulatory Analysis is to Help Control Costs of Regula-
tions, ” GAO, November, 1982.)

ent and widespread feedback effects for waste
management choices.

RCRA’S financial liability requirements have
already increased the use of insurance options.
Here too there are considerable uncertainties
over whether such distribution and assessment
of risks is expedient in affecting management
choices. There are very few actuarial data to
assist insurance firms in structuring costs, lit-
tle experience with such claims, and consider-
able difficulty in making risk assessments of
facilities. As with reliance on the legal system,
insurance approaches offer more remedial
than preventive benefits for hazardous waste
release. However, use of the legal and insur-
ance system are necessary and should be
viewed (as should the regulations themselves)
as complements to a fee system.

There are few concerns over the use of loan
guarantees or tax credits, and assistance for
R&D efforts, particularly when compared to the
more far-reaching use of a Federal fee system.
The most frequent argument against the use of
economic incentives is that they would require
significant administrative efforts. While this is
true, increased government resources needed
to administer an incentive program, in terms
of numbers of workers and skills required,
could result in a net advantage, Because of an
anticipated reduction in both waste and man-
agement facilities requiring regulation, fewer
technically skilled personnel would be re-
quired.

Opponents of a Federal fee on generated
wastes also raise the problem of inadequate ca-
pacities for land disposal alternatives, How-
ever, there is evidence that available facilities
for such alternatives have substantial unused
capacities. 34 And if waste is reduced at the
source such obstacles are overcome. One of the
most critical factors associated with adequate

S4For example, in a recent  study for EPA of nine major off-
site, commercial waste management companies, capacity utiliza-
tion for incineration decreased from 83 percent in 1980 to 78
percent in 1981, for chemical treatment from 49 to 56 percent,
and for resource recovery it remained constant at 24 percent.
(“Review of Activities of Major Firms in the Commercial Hazard-
ous Waste Management Industry: 1981 Update, ” Booz-Al]en  &
Hamilton, May 7, 1982.]
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capacities for alternatives to land disposal in-
volves investments by the waste management
services industry or waste generators. Such in-
vestments by the private sector to build more
facilities are unlikely when bias in the Federal
program continues to contribute to lower costs
for land disposal options. A Federal fee system
could provide (particularly if announced some
time before implementation) the necessary cer-
tainty for the private sector investment in fa-
cilities.

Results concerning the technical and eco-
nomic feasibility of offering alternatives to land
disposal from a California study are encourag-
ing:

1.

2.

3.

75 percent of the hazardous waste dis-
posed of in the most secure landfills could
be recycled, treated, or destroyed;
most additional waste management capac-
ity needed to recycle, treat, or destroy
waste could be developed in less than 2
years; and
the additional cost of recycling, treating,
or incinerating highly toxic waste would
have a minimal effect on industry.35

Another California study concludes that new
plants would produce half the hazardous waste
currently produced by similar activities.36  This
indicates the potential for waste reduction ef-
forts, even in existing plants.

Another ongoing study concerned solely
with hazardous waste reduction at the source
concluded “estimates of the impact on the toxic
waste problem through reduction at source
range from 30 to 80 percent—an exciting chal-
lenge and opportunity that deserves nation-
wide attention. ”37

If a Federal fee system is chosen by Congress,
it would most likely replace the current scheme
used under CERCLA. While there might be
broad public support for this approach, oppo-
.

Sscalifornia  office of Appropriate Technology, ‘‘Alternatives
to the Land Disposal of Hazardous Wastes: An Assessment for
California, ” 1981.

“’Future Hazardous Waste Generation in California,” Depart-
ment of Health Services, Oct. 1, 1982.

37Joanna D. Underwood, Executive Director, Inform, The New
York Times, Dec. 27, 1982.

nents quickly point out that increased fees on
waste generators could be burdensome to in-
dustry. There is the prospect of reduced pro-
fits and failure of marginally successful estab-
lishments, unless the added costs of waste
management were passed on to the ultimate
consumers of the products. However, some evi-
dence exists that additional costs to consumers
would be small, as waste management costs
probably contribute at most only a small per-
centage (probably 1 to 3 percent) of the costs
of production or of final prices. Even a high
fee on land disposal of waste would, therefore,
not affect final prices substantially. There is
also some evidence that increased costs to con-
sumers related to improved protection of
health and the environment would be accept-
able. *

Another concern is that a Federal fee system
could prompt more illegal dumping of hazard-
ous waste. However, as has already been noted,
effective enforcement efforts always remain a
necessity. Control of illegal dumping, more-
over, is not merely a matter of regulatory en-
forcement–the issue is effective “policing” ef-
forts, since illegal dumping of hazardous waste
is now accepted as constituting criminal be-
havior.

It has been suggested that it would be possi-
ble to rely on the States to adopt such an ap-
proach, it is not realistic to believe that all the
States will or can do so, or that they will adopt
similar programs. In order to achieve consist-
ent and equitable treatment of hazardous waste
generators nationally, and to avoid the forma-
tion of “pollution havens” in States without
such fees, a Federal system is appropriate. The
reasoning is essentially the same as that used
to first justify the creation of the Federal haz-
ardous waste regulatory system.

However, it may be effective to have the
States administer a Federal fee system. States
are in the best position to obtain and maintain
information on waste generators and their

*A recent major opinion survey on public support for envi-
ronmental legislation found that 60 percent interviewed favor
giving priority to environmental cleanup “even if companies
have to charge more for their producis and services. ” (As re-
ported in the Washington Post, Nov. 11, 1982,)
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management practices. It would help offset the
States’ concerns that they would be required
to dismantle their fee systems, at least for fed-
erally regulated waste. Some States may find
a Federal fee system more acceptable if they
were assured a key role in its administration
and use of some fee revenues for support of
State programs. Having a reliable source of
funding for State programs is an important
issue. EPA has indicated its desire to reduce
or eliminate grants to the States. To compen-
sate for this loss of revenues, EPA is encourag-
ing the use of State fee systems as well as a
variety of fiscal approaches for States to obtain
the required matching funds for Superfund
cleanups. However, the latter, such as sale-
leasebacks of State assets, use of State bonds,
and lease-purchases, present problems of loss
of tax revenues, administrative difficulties, and
uncertain gains in funds. *

Some may believe that any fee on hazardous
waste should be placed on management facil-
ities rather than on waste generators, For on-
site waste management there would be no dif-
ference, However, for waste managed offsite
placing the fee on facility operators may not
achieve the intended goal of influencing waste
reduction and treatment choices which are or
should be made by generators, For example,
facility operators may not pass the fee on to
waste generators, may vary the amount passed
on among generators, or may cut waste man-
agement costs (and its effectiveness) to offset
fees in order to gain advantage over competi-
tors. For facilities performing a variety of oper-
ations (recycling, treatment, and disposal),
there may be an incentive to misrepresent the
amounts of waste managed in those ways with
the highest fees. Finally, with a fee imposed on
facilities there may be pressure to levy the fee
on the basis of the rates charged (usually a per-
cent) and perhaps only for offsite operations.

*EPA’s study on “Increasing Purchasing Power of State Funds
for Hazardous Substance Response, ” is expected to be completed
in the Spring of 1983. It is concerned with the inability of States
to obtain the required matching funds for CERCLA  cleanups,
In early drafts it is noted that 22 States, accounting for twmthirds
of the sites on the National Priority List, have a continuous, reli-
able method of financing remedial actions. But “the vast major-
ity of these States have raised less than one-fourth of the
estimated matching monies needed. ”

However, such an approach has the counter-
productive effect of making facilities more at-
tractive than they already are because of lower
costs resulting from poorer design, operations,
or monitoring capabilities. Moreover, there is
no reason to remove onsite facilities from the
fee system; with the exception of waste trans-
portation, they present the same problems and
potential costs to society as offsite facilities
and, most importantly, account for most of the
hazardous waste managed.

If a waste fee system is used to generate
funds used for CERCLA activities, should the
entire burden of the past be borne by present
waste generators? This same concern applies
to the current CERCLA funding mechanism.
It can be argued that shifting fees from feed-
stocks to waste is probably more equitable,
since there is no certain link between feed-
stocks and waste generated or mismanaged.
A partial remedy would be to continue present
procedures, and to use general Federal funds
to contribute to CERCLA costs. Nevertheless,
it must be anticipated that those industries
generating large amounts of hazardous waste
will find a new Federal fee on them objection-
able.

A legitimate concern is that a successful fee
system would eventually reduce the amount of
waste generated, thus requiring increases of
fees on remaining waste in order to maintain
funds for all the purposes already discussed.
This situation might motivate government to
unnecessarily bring more waste under regula-
tory control. On the other hand, waste gener-
ators could be more motivated to attempt to
have their waste delisted, Another possibility
is that generators would concentrate their
wastes, lowering fees, but increasing waste
hazards, There are no simple solutions to these
potential problems. It is unlikely, however, that
waste reduction efforts would be so rapid or
extensive that the amount of waste generated
nationally would fall so low that fees on re-
maining waste would become unacceptable.
Some calculations, based on simplified but real-
istic assumptions, are shown in figure 3 to il-
lustrate possible fee levels and changes over
time, while maintaining total revenues, A fig-
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Figure 3.— Illustration of Changing Federal Waste Fee System Over Time

SOURCE” Office of Technology Assessment

ure of $650 million has been used in this il-
lustration because it approximates what would
be required to fund current CERCLA activities,
fund State hazardous programs, and provide
some limited funds in the victim compensation
area. * Over time, the system likely would reach
some equilibrium (including reduced manufac-
ture and consumption of products associated
with hazardous waste generation), and fees
would be reduced because of less administra-
tion of the programs and less cleanup of uncon-
trolled sites.

Lastly, there are potential indirect economic
effects that are difficult to predict. There might
be a negative effect on the international com-
— —

“Use of waste generator fee revenues for any victim compensa-
tion use raises a number of issues. There is a concern that claims
related to personal or property damages could be “unbounded”
and that waste fees might be raised continually to generate suffi-
cient funds for this purpose. While there may be a need for pro-
vide funds for victim compensation, it is generally understood
that it is extremely difficdt to prove scientifically the causal link
between a hazardous waste condition and some personal or
property damage. Thus, there is concern that very large claims
could be made on the basis of some type of “no-fault” approach.

petitiveness of U.S. exported products because
of increased costs brought about by fees. There
are ways to minimize or prevent such prob-
lems. Provision of capital and R&D assistance
to waste generators enables them to reduce
waste, and thereby eliminate waste fees. Pro-
posed fee systems should be announced some-
time before implementation so that industries
could anticipate increases in costs and take ap-
propriate actions in time. Finally, the govern-
ment should increase efforts in the interna-
tional community (through, e.g., the Organiza-
tion of Economic Community Development
and the United Nations) aimed at educating
foreign governments about the long-term ben-
efits of improved hazardous waste manage-
ment, although European practices to a large
extent already rely more on options other than
land disposal. With regard to imports that
might achieve some competitive advantage in
the domestic market because domestic manu-
facturers are paying a hazardous waste fee, it
has been suggested that (in addition to the rem-
edies noted above) some type of import duty
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or fee equivalent to what domestic manufac-
turers pay could be levied. However, this could
be objected to on the basis that it represents
a form of trade protectionism.

In addressing the legitimate concerns of
those most affected by imposition of fees, it is
important to recall the underlying principle of
the fee system: those who are responsible for
generating hazardous waste (both generators
and consumers) should pay for the proper
management of the waste, government activ-
ities that may be needed to clean up such
wastes, and for the damages to health and the
environment that may ultimately result from
such waste. Moreover, a fee system that af-
fected consumer prices could lead to a more
balanced public perspective of hazardous
waste, The demand by the public for generators
to apply more stringent and costly controls
would be balanced by the need of the public
to consider the “hazardous waste-intensive-
ness” of products. It should also be noted that
even treatment alternatives to land disposal
pose some risks to both health and the environ-
ment and, hence, there is justification for fees
on waste so treated. No technology used to
manage hazardous waste can guarantee zero
release of hazardous constituents (see ch. 5).

Some argue that imposing fees on hazardous
waste would cause price distortions in the mar-
ketplace, but use of a fee system can be viewed
as a remedial policy action required to correct
both an economic distortion and an inequity
already existing in the marketplace. The mar-
ket currently shifts risks and costs to people
(now and in the future) not directly deriving
the benefits from products or services causing
the risks and costs. Yet management choices
under a fee system could affect the competitive-
ness, success, and failure of individual firms
resulting in distributive or geographic econom-
ic effects. The varying abilities of firms to ad-
just to a fee system requires the need for policy-
makers to evaluate appropriate community and
worker adjustment programs, and to include
means to address the capital and R&D prob-
lems examined earlier as complements to a
waste fee system. By anticipating the need for
capital and R&D assistance, it would be possi-

ble to minimize adverse economic effects on
industry.

Option IV
Development and Potential Use of a

Hazard Classification Framework

This option provides for the development
and assessment of a hazard classification
framework for risk management that if feasi-
ble and beneficial, could be introduced into the
RCRA regulatory program. The framework
would be based on detailed technical criteria
establishing several different ranges, or classes,
of hazard levels. There would also be a corre-
sponding classification system for facilities to
deal with risk management. The waste and fa-
cility classification would provide the means
to:

1.

2.

3.

set priorities, such as determining what
areas need to be addressed first in obtain-
ing more accurate and reliable data;
establish different levels of monitoring re-
quirements; and
establish appropriate levels of regulatory
control, including restrictions on certain
technologies and facilities, exemptions
from full regulatory coverage, and differ-
ent levels of performance standards for
RCRA regulations covering the operation
of waste management facilities.

Although using classifications seems to
suggest considerable complexity and drastic
changes in the regulatory structure, neither is
required, What is envisioned is a means to
structure the evolving RCRA regulatory pro-
gram by improving its scientific base, For ex-
ample, some solid wastes regulated under sub-
title D of RCRA would be brought under sub-
title C control, but, for almost all these wastes,
there would be minimal regulatory require-
ments (e.g., reporting and notification require-
ments). Similarly, some low-hazard waste cur-
rently under subtitle C might receive less reg-
ulation than they now receive, and perhaps
some removed from the hazardous category al-
together. Some high-hazard waste would re-
ceive more stringent regulation. For most haz-
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ardous waste, however, the classification ap-
proach would have little effect.

Congressional action could be accomplished
by amendment to RCRA, by initially directing
EPA, or another agency, to develop a waste
and facility classification system and a plan for
its implementation. Such an analytical effort
could take several years and would require
additional Federal appropriations of perhaps
$5 million to $10 million. * Presumably, no new
data would be acquired for this initial study
phase (for which health and environment ef-
fects data is an expensive undertaking), but
rather existing data bases would be used. The
second level of congressional action would
consist of an evaluation of the study, and a
decision: 1) to either move ahead with imple-
mentation; 2) to pursue a second, more detailed
study, possibly involving the acquisition of new
data, followed by integration of the hazard clas-
sification framework into the RCRA program;
or 3) to discontinue the option, Implementa-
tion, or a second study, could take several
years, and the costs are difficult to estimate,

In the following discussion, the elements of
this option are summarized. The appendix to
this chapter contains a detailed discussion of
one approach to using waste and facility classi-
fication. No attempt has been made by OTA
to design an actual classification system; those
now available are discussed in chapter 6. Sec-
ond, the option is evaluated relative to the eight
policy goals described earlier. Third, the costs
and problems of implementation are discussed.

Brief Summary of a Hazard Classification Framework

The key elements of this particular applica-
tion of the hazard classification concept are
presented in figure Z. The approach is compati-
ble with the hierarchy of alternative manage-
ment strategies presented earlier, particularly
with the goal of reducing the amount and haz-
ard level of wastes.

Elements of the Approach.—Several important
elements, each requiring reliable information

● The total EPA fiscal year 1983 R&D budget related to hazard-
ous waste is about $3o million. Thus, $10 million over 3 years
would amount to 1 I percent of EPA’s hazardous waste R&D
budget.

to be obtained by the Federal program, form
the basis of this scheme. Some of the informa-
tion may be currently available in varying de-
grees of completeness and accuracy. The col-
lection of other necessary data may require
substantial effort. There are three elements of
the system:

1.

2.

The critical characteristics of those con-
stituents of the waste that largely deter-
m i n e  i t s  h a z a r d  c l a s s i f i c a t i o n . —
Classifying waste is a major undertaking
that requires a careful analytical
framework and substantial amounts of in-
formation on a very broad variety of fac-
tors, including: concentrations of hazar-
dous constituents, toxicities, their mobility
through various environmental media, en-
vironmental persistence or bioaccumula-
tion, and various safety characteristics, It
is not sufficient to merely use information
on the most hazardous constituent, or the
one present in the largest amount, to ful-
ly assess a particular waste, There is cur-
rently no standard procedure to describe
the hazard level for a physically and
chemically complex waste, although there
are indications that it is technically feasi-
ble to develop one (see ch. 6).
Consideration of those factors used to
determine facility classes.—

a.

b.

The chemical and physical charac-
teristics of the waste that limit treat-
ment and disposal options. This in-
formation would indicate whether the
waste is aqueous or nonaqueous, inor-
ganic or organic, and whether it is a
liquid, sludge, or bulk waste with a
high solid content. It also would be
necessary to know if the waste con-
tains toxic metals, known toxic organ-
ics, corrosive acids, explosives, or
highly ignitable substances.
Information on the broad range of
technology options that are commer-
cially available and technically fea-
sible. Considerable information is
needed on the designs of technologies,
actual performance characteristics,
problems related to operation and
maintenance, and requirements for
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trained personnel. Problems related to
patented and proprietary information
may have to be addressed.

c, Performance standards for various
technology options, used for setting
the level of effectiveness (risk reduc-
tion) of the technology, or the level
of acceptable release of hazardous
constituents from the facility. For
waste treatment operations, perform-
ance standards may be given in terms
of changes to be effected in various
critical characteristics of the waste.
After incineration, for example, the
percent of one or more waste constitu-
ents destroyed, perhaps in conjunc-
tion with acceptable levels of emis-
sions, can be used. (This is similar to
what is used now,) It is important that
waste classification and its linkage to
facility class be technically sound in
order to avoid “technology forcing”
when, in fact, available technology
can achieve desired levels of protec-
tion. For disposal operations, per-
formance standards may be given in
terms of acceptable levels of release
over specified periods of time. Stand-
ards would vary with levels of hazard.

In general, different types of per-
formance standards will be required
for different technologies and may be
required for different levels of hazard.
Selection of performance standards
depend on the regulatory functions
that are deemed most important.
What is attractive from the perspec-
tive of ease of enforcement or compli-
ance may not be as attractive to those
concerned with risk management.

3. Matching of waste and facility classes.
—This is the key step—ensuring that levels
of risk are consistent across both waste
and facility classes. For a particular waste
class, different technologies within the
same facility class should offer similar
risks.

How Classification Differs From Other Approaches.–
The framework described involves no new con-
cepts. Rather, it integrates known facts and

principles into a framework for government
management and regulation of hazardous
waste. The phrase “degree of hazard” does not
necessarily imply the use of hazard classifica-
tion. In this classification approach, common
characteristics are assigned values and are
used to group wastes and facilities so that those
within a group have similar characteristic lev-
els of hazard and control. Neither does such
an approach imply the use of fixed, rigid cat-
egories. New information or changes in policy
can affect the definition of new criteria, rede-
fining the classes in the system.

It must be emphasized that all suggested uses
of hazard classification assume that only a few
classes would be required and are practical.
Usually envisioned are high, medium, low, and
no hazard (essentially a decision to consider
the waste as an ordinary solid waste) waste
classes and with corresponding facility classes.
Therefore, the classification approach is more
a “coarse tuning” than a “fine tuning” that may
be achieved through risk assessments of indi-
vidual wastes and facilities. Compared to the
broad range of variations possible with current
permitting decisions (for land disposal options,
rather than for treatment facilities), the classifi-
cation approach offers permit writers a fixed
number of federally determined classes for
wastes and facilities. It is possible, however,
to integrate technology and site-specific factors
into the use of systems based on hazard classi-
fication. A permit writer could change the clas-
sification of a waste and, consequently, the lev-
el of regulatory control required for a facility,
because of technology and site-specific factors
that lead to risk reductions, A facility might
utilize some type of pretreatment of the waste
that reduces the performance standard re-
quired to achieve acceptable levels of releases.
Or the facility may be in a location in which
any releases would be so dispersed prior to any
exposure to a vulnerable receptor that a lower
performance standard would be acceptable.
Such options are limited by the number of haz-
ard classes available and the corresponding
regulatory requirements, including perform-
ance standards, monitoring requirements, and
criteria for acceptable sites.
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Furthermore, the classification approach, in
contrast to the current program in which most
wastes are considered equally with respect to
regulatory requirements, implies that better de-
fined and substantiated technical criteria and
standards are required—a set for each hazard
class. This is necessary in order to link the level
of regulatory control (facility class) with dis-
tinct hazard class.

The waste and facility classification ap-
proach differs somewhat from risk assessment
approaches which estimate probabilities and
levels of potential harm. Although there is no
standard type of risk assessment, it appears
that in most likely applications, the emphasis
would be on the determination of numerical
levels of risks for adverse effects on health and
the environment. Risk assessments usually re-
quire substantial information concerning actu-
al situations, or at least such a focus, includ-
ing how particular people or components of the
environment will respond to specific types and
levels of exposure. However, it is also possi-
ble to carry out risk assessments for generic
categories of wastes, locations, and technol-
ogies (see ch, 6 for a discussion of risk assess-
ment and ch. 7 for a discussion of EPA’s Risk/
Cost Policy model which employs this ap-
proach). Classification systems rely more on
general scientific and technical information in
the determination of potential and generic ad-
verse effects for defined classes of wastes and
facilities.

Classification may also be contrasted with
more qualitative approaches that simply may
list waste as having different degrees of hazard,
without presenting clear, detailed criteria for
determining such differences. The listing ap-
proach (which is used in the current program)
provides little guidance for dealing with
emergent future questions; it is largely ad hoc
in nature. Classification approaches, on the
other hand, provide consistent, yet flexible,
procedures capable of dealing with new situa-
tions. While a classification approach requires
greater initial investment of resources as com-
pared to alternative approaches, it may offer
more long-term benefits once developed.

Illustration of the Classification Approach.—Two
types of questions are usually raised concern-
ing the hazard classification approach. What
types of data are used to distinguish different
waste hazard classes? What are the regulatory
implications of establishing different waste
hazard classes? Table 12 provides examples of
how the classification approach can be devel-
oped and used, but it is emphasized that the
examples shown are strictly for illustrative pur-
poses only and do not constitute any endorse-
ment or recommendation by OTA,

Benefits of the Option

Benefits of the hazard classification ap-
proach are described below in terms of how
eventual implementation of a suitably exam-
ined system might satisfy the eight goals for
all policy options. A problem with this option
is that a number of years are required for both
analysis and implementation. Therefore, esti-
mation of potential benefits tends to be more
speculative, and there are greater uncertainties
because of what might take place before the op-
tion is fully implemented.

GOAL 1
Improve protection of health and the environment

without undue delays and uncertainties.

There are major uncertainties as to when a
classification system might be implemented,
and what would be included in such a system.
Because the current program is moving in the
direction of using hazard levels to establish
regulatory coverage and stringency, this option
can be viewed as a means of systematizing a
program that is evolving in a somewhat ad hoc
manner. Once a simple classification system
is developed and applied, it may offer the bene-
fit of reduced delays and uncertainties because
of the availability of technical criteria and pro-
cedures which can be used to deal with new
situations. The validity and usefulness of the
hazard classification approach from a waste
management perspective has been summed up
as follows:

One school holds that, if it is hazardous by
definition of the regulation, then it should go
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bsource  Adapted from system  In Washington, See discussion In ch 6
csource Off Ice of Technology Assessment

only to a permitted hazardous waste manage-
ment facility. Another school argues that there
are degrees. Therefore, different types of haz-
ardous wastes should go to different types of
facilities. I happen to believe that the last argu-
ment makes a great deal of sense. This implies
that we should have different classes of dispos-
al facilities for different classes of hazardous
wastes .38

GOAL 2
Expand the kinds of federally regulated hazardous

waste.

This could be a major benefit. One of the
primary objectives of classification is to equi-
tably and appropriately regulate waste posing
different types and levels of hazard, There
could be less resistance to bringing currently

3“H. Lanier Hickman, “TOO Much or Too Little, ” Waste Age,
November 1982,

exempted waste under regulation if the regula-
tory structure accommodates low-hazard waste
at a lower level of stringency.

GOAL 3
Encourage alternatives to land disposal.

A major benefit could result from regulatory
restrictions and controls better matched to
varying threats. Such restrictions could limit
the use of land disposal to low-hazard waste
or to waste that cannot be handled in any other
way. A clear and consistent framework could
also contribute to greater certainty with, regard
to markets for various management alterna-
tives, and could make capital investments in
new alternative facilities more attractive.

GOAL 4
Improve data for risk assessments and RCRA/

CERCLA implementation.

99-113 0 - 83 - 7
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A major benefit is likely, if hazard classifica-
tion leads to determination of better priorities
for data needs, particularly concerning health
and environmental effects. A Federal classifi-
cation system would also provide the impetus
for establishing a national data base for hazard-
ous waste.

GOAL 5
Improve and expand RCRA/CERCLA participation by

states.

A modest benefit might be obtained. Several
States have attempted to use hazard classifica-
tion approaches (see ch. 6), but progress has
been slow. The attempts have been simple sys-
tems, for the most part, limited both by data
and resources. More generally, many States
have expressed their desire to see the degree
of hazard concept used systematically in RCRA
regulations. Other States are likely to have legit-
imate concerns over the adoption of a classifi-
cation system that added, rather than reduced,
regulatory complexity. How “practical” it is to
use the classification approach could only be
resolved by a thorough study in the initial
phase of this option. Eventually, the option
could lead to the provision of additional techni-
cal support and an improved data base for the
States.

GOAL 6
Moderate increases in the costs of governments for

administration and of industry for regulatory compli-
ance.

Governmental costs might increase or de-
crease, depending on the extent the classifica-
tion approach created institutional efficiencies,
rather than technical complexities. Another
uncertainty is whether the approach might lead
to substantial efforts to “reclassify” waste and
facilities, analogous to, and perhaps more ex-
tensive than, current delisting efforts. Compli-
ance costs for industry would be company-spe-
cific. While many of today’s management prac-
tices might be unaffected, currently underregu-
lated waste would be regulated more stringent-
ly, while others currently overregulated would
be regulated less stringently. However, long-

term costs associated with health and environ-
mental damage, remediation efforts, and com-
pensation could be reduced because of the
greater protection against harmful release of
waste.

GOAL 7
Reduce risks transferred to the future; reduce costs

of waste management shifted to society in general.

To the extent that this option would reduce
underregulation and total exemptions of waste,
and would better ensure that land disposal
would be used for waste and locations for
which future hazardous release were unlike-
ly, it would offer a major benefit by reducing
the probability of future release of hazardous
constituents.

GOAL 8
Reduce public concerns over the siting of facilities.

A modest benefit might result if public confi-
dence in the Federal program is improved with
the perception of a more comprehensive regu-
latory system and a correction of underregula-
tion of waste. The option would create a Fed-
eral role in the broad area of siting facilities
by providing a mechanism for linking facility
location to the hazard level of waste, the type
of technology employed, and the performance
standards required of the facility. However, it
would not necessarily change the present situa-
tion, with the States having the primary respon-
sibility for land use and the siting of specific
facilities. There would be continued public par-
ticipation in siting and permitting of facilities.
The emphasis on appropriate types and levels
of monitoring for facilities would also have a
positive effect on public concerns.

Costs and Problems for Implementation

The major cost and problems associated with
implementation of the hazard classification ap-
proach is the need to obtain an adequate data
base concerning wastes, technologies, and
health and environmental effects. However,
there is continuing improvement of these types
of data. Adoption of classifications would
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greatly assist in integrating available informa-
tion, and in determining priorities for obtain-
ing new data. A major objection to the ap-
proach in the regulated community might be
the perceived lack of flexibility. Another legiti-
mate concern would be that a waste with a
high-hazard classification could, in a particu-
lar situation, present less of a risk than that in-
dicated by the hazard classification. This objec-
tion could be dealt with by providing a tech-
nically sound basis for classifying facilities, and
for linking facility class to waste hazard class.

Nonetheless, the classification approach does
imply setting different, or more, standards and
criteria than are employed currently. This is
the primary tradeoff in comparison to an ap-
parently simpler system that does not empha-
size setting different levels of regulation con-
trol with respect to level of hazard. The com-
plexity of the current system is “hidden” in
both listing procedures that are largely ad hoc
in nature, and in permitting procedures
which contain considerable uncertainties be-
cause of the critical role of individual permit
writers.

OTA estimates that designing a waste and
facility classification system and assembling
existing data on health and environmental ef-
fects, and on technological capabilities, might
require $10 million over a 5-year period. One
reason for this relatively small estimate is that
considerable data exist, but have not been col-
lected and organized sufficiently for the pur-
poses of hazard classification. During this
phase, there should be substantial interaction
between EPA and the States.

After consensus among EPA, the States, in-
dustry, the public, and Congress with regard
to the system, the second phase could take sev-
eral years. Its costs are difficult to estimate, but
they could be substantial. It is possible that the
detailed analyses might reveal that the com-
plexities of the system would be overwhelm-
ing, either intrinsically or because of the im-
possibility of reaching a consensus between the
regulated community and the regulators on
specifics of classification, OTA considers that
an attempt to design a technically “perfect”

system will lead to paralyzing difficulties, and
that the task is to simplify the design without
introducing a level of arbitrariness that will be
unacceptable to the regulated community.

To address these concerns, it would be fruit-
ful for the initial study to examine:

1. alternatives for translating waste hazard
and facility classification into effects on
regulatory control levels;

2. means to set and change boundaries that
define waste and facility classes; and

3. means to arbitrate disputes concerning
wastes and facilities close to class bound-
aries.

Option V
Planning for Greater Integration of
Environmental Protection Programs

The purpose of this option is to integrate ad-
ministratively (and, if necessary, statutorily) a
number of existing environmental programs
that affect hazardous waste management and
regulation. Policies and programs that lead to
inefficient overlapping regulations, gaps in reg-
ulatory coverage, and inconsistent regulations
would be addressed. Insufficient integration
among different programs within EPA and
other executive agencies may be leading to
duplication of effort or unawareness of the ex-
tent of data and technical resources available.

A number of hazardous waste activities are
now regulated under different statutes. Within
EPA alone several different groups administer
activities related to hazardous waste. There are
also programs in several other executive agen-
cies related to hazardous waste that do not ap-
pear to be highly integrated, The language in
RCRA that mandates integration with other
acts has proven too inexact, and EPA’s efforts
in this area do not appear to have a high prior-
ity. Ocean disposal or dispersal falls under the
Marine Protection, Research, and Sanctuaries
Act. Some injection wells used for waste dis-
posal fall under the Safe Drinking Water Act
and some under RCRA. Hazardous waste
streams destined for municipal water treat-
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ment plants fall under CWA. A number of
aspects of regulating releases into the air or
water from management facilities fall under
the Clean Air and Clean Water Acts, Some
wastes are regulated under the Toxic Sub-
stances Control Act (TSCA). A recent study for
EPA concluded:

A number of Federal statutes govern aspects
of the hazardous waste problem. The statutes
in combination do not cover many of the ma-
jor sources and types of hazardous waste re-
leases, however.39

Congressional action for this option would
consist, first, of mandating a comprehensive
study of integration by EPA or some other
agency, including formulation of an integra-
tion plan. The second phase would consist of
congressional examination of the study and
plan. If deemed necessary, legislative action
would then implement the plan.

The existence of overlapping jurisdiction to
regulate hazardous waste activities is not nec-
essarily counterproductive, confusing, or un-
desirable. The goal should be twofold: 1) ensur-
ing that waste that might pose risks to health
and the environment do not escape regula-
tion, ’ and Z) promoting the integration of
hazardous waste control and other pollution
control with legislation so that they can sup-
port each other, consistent with the statutory
requirements and goals of each program.**

“’Evaluation of Market and Legal Mechanisms for Promoting
Control of Hazardous Wastes” (draft), Industrial Economics,
Inc., September 1982.

*A particularly important example is the problem of hazar-
dous release into the air that may not now be receiving adequate
regulation. Such releases, for the most part, are not now regu-
lated under the Clean Air Act. With regard to hazardous air pol-
lutants, in the past 12 years EPA has listed only seven substances,
promulgated final regulations for four, proposed regulations for
one, and is involved in litigation to compel it to regulate the other
two. EPA has noted “If the objective is to secure control of haz-
ardous air emissions that pose a significant danger to public
health, the current statutory framework needs change. The cur-
rent regulatory scheme . . . fails to provide criteria for the neces-
sary tough technical and scientific decisions. ” Issue Papers pre-
pared by EPA for Sept. 20, 1982, meeting between the EPA Ad-
ministrator and representatives from the National Governors’
Association, released by Lewis S. W. Crampton.

“*An important example is the intended use of TSCA to stop
the production of new chemicals that would lead to hazardous
waste too difficult to manage, and to provide an early warning
of new types of hazardous waste to the RCRA program so that
they can be regulated. At present, there is no indication that
TSCA is serving these functions.

There is now no mechanism for ensuring that
facilities disposing of similar waste but regu-
lated under different acts will be consistently
regulated, or that a facility permitted under
RCRA is not also disposing of other hazardous
waste without a permit that are regulated
under other acts. *

Although both RCRA and CERCLA are man-
aged within the same division of EPA, there
appears to be little coordination of efforts be-
tween the two programs. The following three
examples illustrate additional problems asso-
ciated with inadequate integration in the cur-
rent Federal program. In the first two exam-
ples, the problem stems, in large part, from the
original congressional acts. In the third exam-
ple, dealing with interagency cooperation, the
problem stems from poor administrative proce-
dures.

Three Examples of Inadequate Integration

Regulation of PCBS under TSCA and RCRA.–Ten
days before passage of RCRA, Congress en-
acted TSCA imposing requirements on the dis-
posal of polychlorinated biphenyls (PCBS). A
recent study of the problems associated with
having two regulatory programs covering a
class of hazardous waste noted that “EPA, of
course, is well aware that it has been adminis-
tering two closely related regulatory programs
(out of different offices within the agency), but
the agency has made little effort to integrate
them. ”40 The disposal rules for PCBS under
TSCA relate to concentration but RCRA regula-
tions do not. TSCA regulations have estab-
lished a separate permitting system for ap-
proved incinerators and landfills for disposal
of PCBS, Relatively few hazardous waste facil-
ities have received permits for such disposal
of PCBS. Some RCRA-permitted facilities may
have the technological capabilities required
under TSCA to manage PC; BS. The same study
notes:

*Another discrepancy among the several environmental pro-
grams is the duration of facility permits; for example, RCRA per-
mits currently are valid for 10 years, while a 5-year period ex-
ists for permits issued under CWA, although EPA has indicated
its intention to change the latter to 10 years.

‘Mitchell H. Bernstein, “PCB’S vs. RCRA Hazardous Wastes—
Separate Regulatory Regimes, ” Tle Environmental Forum,
November 1982, pp. 7-11, 36.
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Under the present bifurcated system of re-
view, however, those facilities will also have to
go through a separate approval process in order
to accept PCB’S for disposal—a burden which
may well operate as a major disincentive for the
expansion of the PCB disposal market.

Another difference between TSCA and RCRA
is that, under TSCA, States and local govern-
ments are less capable of enacting their own
more stringent requirements for disposal of
PCBS, From the perspective of waste genera-
tors, TSCA presents the problem of environ-
mental engineers and managers in industry
being forced to track two different programs
within EPA. And, from the perspective of Gov-
ernment efficiency, within EPA there are two
programs dealing with a very similar area of
regulation, but headed by different assistant ad-
ministrators, staffed by different technical ex-
perts and legal advisors, and making different
administrative interpretations.

Liability Insurance Rules Under RCRA and CERCLA.
—RCRA directs EPA to set standards for finan-
cial responsibility of treatment, storage, and
disposal facilities (TSDFS). Under current rules,
insurance coverage or self-insurance is re-
quired only until closure of a facility. The cur-
rent requirement is for $1 million sudden oc-
currence minimum/$2 million annual aggre-
gate, and $3 million/$6 million nonsudden min-
imum coverage. A recent study observes that:

the minimum insurance requirements set
by” EPA for TSDFS appear inconsistent with
other hazardous substance legislation which
Congress intended to complement RCRA.
CERCLA or Superfund required liability insur-
ance or self-insurance of at least $5 million for
vessels carrying hazardous substances. It is un-
clear why much less coverage is required for
hazardous waste TSDFS that may handle large
volumes of waste and may be in or near dense-
ly populated areas.41

A second area of concern is the apparent gap
in insurance regulations for closed hazardous
waste facilities. Under RCRA the coverage for
facilities is required until closure. For some

41Eric Nagle, “RCRA Liability Insurance Rules—Evolution and
Unresolved Issues, ” The ,En\’ironmentaf Forum,  November 1982,
pp. 16-20.

types of facilities, particularly landfills and im-
poundments where wastes remain after clo-
sure, the risks may become greater after closure
than during operation of the facilities. Under
CERCLA there is the Post-Closure Liability
Trust Fund, derived from a tax on hazardous
waste remaining at facilities after closure (be-
ginning in September 1983). Most important-
ly, this fund accepts full liability for the site 5
years after a disposal facility is closed in ac-
cordance with the regulations. However, if re-
lease of hazardous substances into the environ-
ment occur within the 5-year period, CERCLA
does not assume liability. A gap in government-
assured protection for potential impacts from
release of waste, therefore, can result in two
ways: 1) the 5-year gap created by RCRA and
CERCLA regulations, and 2) possibly an indefi-
nite period of noncoverage if a site is found to
be leaking before the CERCLA fund assumes
responsibility. Because RCRA regulations for
land disposal facilities cannot guarantee indefi-
nite, long-term protection against releases of
hazardous materials into the environment (see
ch. 5) these gaps in financial responsibility re-
quirements should be addressed.

Cooperation Between EPA and the U.S. Geological
Survey (USGS) .—One of the greatest concerns
is that land disposal of hazardous waste can
result in contamination of ground water sup-
plies. Much of the focus of EPA’s land disposal
regulations is on ground water protection. The
technical complexities of ground water con-
tamination, including its detection, monitoring,
and remediation, pose substantial problems.
Technical expertise in this area is very limited,
and data are incomplete. However, the USGS
has had a Toxic Waste-Ground Water Contami-
nation program for some time that could have
contributed substantially to RCRA and CERCLA
regulatory efforts.

After EPA promulgated its land disposal reg-
ulations, USGS noted:

present technology is not adequate to develop
regulations to protect the public from hazard-
ous  waste  contaminat ion in  a  cos t  e f fec t ive
manner. Major technical questions are yet to
be answered regarding the behavior of specific
was tes  under  d i f fe rent  hydrogeologic  condi -
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tions and on the safety, suitability, and econom-
ics of restoration and disposal methods.42

The expertise, experience, and data possessed
by USGS could serve as a greater resource for
EPA’s hazardous waste activities. It would be
inefficient for EPA’s Office of Research and
Development to duplicate USGS’s efforts.
USGS has a number of ongoing programs that
can serve the needs of both EPA and the States
in implementing RCRA and CERCLA. Studies
on the behavior of contaminants in ground
water aimed at improving disposal methods,
appraisals of existing ground water quality,
and identification of areas suitable for hazard-
ous waste disposal are some. The last effort of-
fers a particularly attractive opportunity with
regard to facility siting. USGS could pursue a
program to produce a national locations map
with hydrogeologic characteristics, minimiz-
ing the risks of contamination from hazardous
waste facilities.

Two Steps Toward Integration of
Environmental Programs

There are two phases to this option, and both
should anticipate the need for effective public
participation in order to address concerns over
changes that might lead to delays. First, EPA
(or perhaps some independent body) could de-
velop a plan for the improved integration of
programs related to hazardous waste. The plan
would also focus on statutory changes required
to implement a comprehensive integration,
with emphasis on the permitting of facilities. *
The study also should examine obstacles to in-
tegration which occur at the State level, the
costs of integration at Federal and State levels,
probable improvements in protection of human
health and the environment, and impacts on
waste generators.

The second phase would include congres-
sional examination of the study and plan, and
an examination of how administrative and stat-

“’Management Information Plan FY 1984,” Toxic Waste-
Ground-Water Contamination Program, USGS, Sept. 27, 1982.

“These statutory changes need not–and probably would not–
involve integrating the various environmental laws themselves.

utory changes could be achieved. Congress
could also examine changes in EPA organiza-
tion that would be necessary to integrate, and
if such integration would require legislation.

GOAL 1
Improve protection of health and the environment

without undue delays and uncertainties.

The closing of gaps in coverage and greater
consistency among regulatory programs could
provide major benefits, without interrupting
ongoing environmental protection efforts,

GOAL 2
Expand the kinds of federally regulated hazardous

waste.

A minor benefit could result from closing of
gaps in regulatory coverage.

GOAL 3
Encourage alternatives to land disposal.

This option does not address this goal in a
significant way.

GOAL 4
Improve data for risk assessments and RCRA/

CERCLA implementation.

A minor benefit could result, chiefly by bet-
ter ensuring that data obtained in one program
are made available to other programs.

GOAL 5
Improve and expand RCRA/CERCLA participation by

the States.

A moderate benefit could result if integration
resulted in improved administration of hazard-
ous waste programs and improving the tech-
nical support of State programs.

GOAL 6
Moderate increases in the costs of governments for

administration and of industry for regulatory compli-
ance.



Ch. 3—Policy Options . 95

Compliance costs for waste generators might
increase due to greater regulatory coverage, but
integration would reduce future costs for both
industry and government. There would be few-
er government groups to deal with, simplified
permitting, and simplified monitoring of facil-
ities. Similarly, government costs of admin-
istering the regulatory program might be re-
duced by greater use of multipurpose data
bases, reduced paperwork, and fewer field per-
sonnel. Even if direct costs were increased due
to increased regulatory activities, there could
be long-term reductions in the costs associated
with adverse health and environmental effects.

GOAL 7
Reduce risks transferred to the future; reduce costs

of waste management shifted to society in general.

To the extent that gaps in regulatory coverge
would be closed, and significant hazards con-
trolled, this option could reduce future risks
substantially. At present, some hazardous
wastes are certain to find their way to the
lowest cost option—which may exist, in part,
because of loopholes in the regulatory struc-
ture. Although such loopholes are often closed
at some point, their use over time can present
serious threats to future generations because
conditions are created that eventually lead to
high probabilities of releases of hazardous con-
stituents. The option does not address the ex-
ternalization of costs significantly.

GOAL 8
Reduce public concerns over the siting of facilities.

A substantial benefit might result if the pub-
lic views the study and implementation of inte-
gration activities as a move to make govern-
ment programs more effective and efficient. On
the other hand, a major reorganization could
also raise public concerns. Such concerns
could be reduced by meaningful public involve-
ment during the study for integration, and this
participation could be ensured by including
such a requirement in the congressional man-
date for the study,

Costs and Problems With Implementation

Serious objections to this option are likely,
There may be fears that such an ambitious goal
is simply impractical and that it could cause
delays in ongoing activities. If the initial study
is thorough and with sufficient resources, these
objections may be minimized, A detailed study
over a 3-year period with funding of perhaps
$5 million might be sufficient. * Having an in-
dependent organization, rather than EPA, to
conduct the study may offer the advantage of
greater objectivity and impartiality.

It would also be necessary to clearly establish
that no new regulatory program would be in-
stituted until after extensive congressional ex-
amination of the proposed plan, over perhaps
a 2-year period, with ample opportunities for
public comment. Problems could arise in the
form of conflicts among congressional commit-
tees concerning changes in jurisdiction pro-
posed in the integration plan. There might also
be opposition to integration for hazardous
waste from those with interests in other envi-
ronmental areas.

Integration from the limited perspective of
hazardous waste management may be in con-
flict with attempts to integrate all environmen-
tal protection programs. For example, EPA is
now conducting a pilot study to control toxic
pollutants from all sources in the Philadelphia
area. This study is part of EPA’s integrated en-
vironmental management program which at-
tempts to weigh risks across air, water, and
land media. However, as this OTA study has
found, there are inadequate data to support
such detailed risk assessments. Moveover, the
integrated approach could easily tradeoff any
protection from hazardous waste because of
limited funding and substantial risks from
other sources of pollution. There have also
been attempts to develop consolidated permits
for facilities regulated under several acts,

*Several current major EPA studies, such as its risldcost model
and its study of small generator exemption, cost about $1 million
to $2 million for several years of work.
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Summary Comparison of the Five Policy Options

This comparison presents the relative bene-
fits of all five options in a convenient form and
is intended to facilitate the comparison of the
five options apart from the consideration of
costs and time involved. Options II through V
can be viewed as a series of complementary
actions, taken progressively over time, or as
separate individual actions offering particular
benefits relative to one or more of the eight
goals. Moreover, while option I (status quo) and
option II (modifications in A) are mutually
exclusive, options III, IV, and V are compati-
ble with option I. Options II through IV appear
to require approximately the same level of ini-
tial appropriations, about $5 million to $10 mil-
lion each. There are, however, no means of
reliably estimating longer term costs, or cost
savings for government, industry, or the gen-
eral public. The five options have been pre-
sented in order of increasing time required for
preliminary studies and implementation. If im-

mediacy of implementation is an important
consideration for some policy makers, then
clearly options I, II, and III are the most attrac-
tive,

The policy options have been compared in
two ways. In neither comparison, however, has
any attempt been made to demonstrate that any
one option is “best,” or even that one option
is better than another. In addition to the eight
goals, considerations of time and cost, along
with specific objections to particular options,
can make any option either more or less attrac-
tive.

Table 13 summarizes in brief narrative form
the key advantages and disadvantages of each
option. Table 14 presents an evaluation of how
each option, relative to the others, satisfies each
of the eight goals. This evaluation is necessarily
somewhat subjective and judgmental.

Table 13.—Key Advantages and Disadvantages of the Five Policy Options

Key advantages Key disadvantages

L Continue current program
● Current program stabilized and resources already ● Protection of public health and environment may be

invested utilized weaker than possible and desirable
● Participation by States improved ● Risks and costs may be unnecessarily transferred to
● Short-term private and public sector costs moderated the future

● Land disposal continues to be used extensively

IL A more comprehensive and nationally consistent RCRA program
● Protection of health and environment i m proved and ● Short-term private and public sector costs increased

made more consistent nationally . Progress of present program could be slowed u n less
● More hazardous waste controlled additional resources are provided
. Data base improved Ž Technical resources and data may be insufficient

//L Economic incentives for alternatives to land disposal
• More waste reduction and treatment ● Near-term costs to industry increased
● Costs for improved protection more equitably ● Uncertain effects on firms, communities, and

distributed international competitiveness
● Public concerns over siting alleviated . II legal dumping may increase

IV. Development and potential use of a hazard classification framework
● More waste regulated at levels consistent with ● Major effort needed to i m prove data base

hazards posed ● Unnecessary complexity may be introduced
● Fewer risks and less costs transferred to the future ● Long-term costs for implementaiton uncertain
● Improved technical support for State programs

V. Planning for greater integration of programs
● Gaps, overlaps, and inconsistencies i n regulatory ● Considerable administrative and institutional

coverage reduced difficulties
● Reduced transfer of risks and costs to the future . Possible interruptions in ongoing programs
● Public confidence in Federal program improved ● Congressional action on necessary legislative changes

may be complex
SOURCE: Office of Technology Assessment
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Table 14.—Comparative Ranking of Policy Options for Each Policy Goal

Most Least
Goals effective effectlve a

1, Improve protection of human health and the environment
without undue delays and uncertainties . . . . . . . . II Ill I Iv v

2. Expand universe of federally regulated hazardous waste . . . . . . II Iv v I Ill
3. Encourage alternatives to land disposal ., . . . . . . . . . . . . . . . . . . . Ill Iv II I v
4. Improve data for risk assessment and RCRA/CERCLA

implementation . . . . . . . . . . II Iv I v Ill
5. Improve and expand RCRA/CERCLA participation by States ., . . . Ill II I Iv v
6. Moderate Increases in costs to governments for

admin is t ra t ion and indust ry  for  compl iance .  .  .  .  .  . I Iv v II Ill
7. Reduce risks and costs transferred to the future; reduce

costs of management shifted to society in general . . . . . . . . Ill II Iv v I
8. Reduce public concerns over siting facilities ., . . . . . . ... . . Ill II v Iv I-.
Policy options
I Continuation of current program
II A more comprehensive and nationally consistent RCRA program
Ill Economic incentives for alternatives to land disposal
IV Development and potential use of a hazard class classification framework
V Planning for greater Integration of environmental protection programs
aLeast effective does not imply total lack of effectiveness all rankings are strictly for ordering options and do not imply any

absolute level of effectiveness

SOURCE Off Ice of Technology Assessment

In presenting the five policy options, OTA
is aware of the need to justify additional Fed-
eral expenditures and possible increases in
short-term costs to the private sector. Current
public and private sector costs for hazardous
waste management are substantial, approxi-
mately $4 billion to $5 billion annually. Re-
gardless of any policy action, these costs will
increase markedly in the future as both the
RCRA and CERCLA programs become more
fully implemented and possibly as the expected
economic recovery leads to an upturn in haz-
ardous waste generation.

The total appropriated funds for options II
through V might be $50 million. This repre-
sents about 25 percent of one year’s total Fed-
eral and State expenditures for hazardous
waste activities. It also represents about 1 per-
cent of the current total public and private sec-
tor annual costs of administering and comply-
ing with RCRA and CERCLA,

There are considerable uncertainties con-
cerning long-term costs to public and private

sectors for implementing options II through V.
Nonetheless, there is reason to believe that both
the short- and long-term costs of carrying out
all four policy options may be more than off-
set by the potential benefits, only some of
which can be viewed in strictly economic
terms, The chief areas of potential cost savings
are: reductions in the number of hazardous
waste sites requiring very expensive cleanup
and reductions in damages to people and to the
environment which entail substantial costs for
treatment, remediation, and compensation.
Relatively small percentage savings imply sub-
stantial absolute dollar savings. For example,
if all four options led to a net savings of only
1 percent in the future annual national costs
associated with hazardous waste (currently
about $4 billion to $5 billion and rising), the
savings in 1 year would exceed the initial costs
of implementing the options. It is possible that
in the long term, implementation of the options
could lead to considerably greater economic
benefits.
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Four Scenarios

As discussed in the previous section, it is
possible to implement various combinations of
the five policy options. The purpose of the fol-
lowing discussion is to illustrate four such com-
binations. The scenarios have been developed
by making certain simplified assumptions
about varying perspectives on the need and
methods for improving the current Federal
program.

SCENARIO I
Current RCRA regulations are adequate, but alterna-

tives to land disposal need encouragement. Options I
and Ill are adopted.

Many believe that the current RCRA regula-
tions are satisfactory and should be given an
opportunity to prove themselves effective,
Changes in the regulatory program, they ar-
gued, are unnecessary and counterproductive
to the extensive efforts made since the passage
of RCRA. Nonetheless, it is also generally rec-
ognized that from a long-term perspective, un-
necessary risks and costs may be transferred
to the future by disposing of many hazardous
wastes in the land. There is equal concern that
congressional action in this critical period of
development should be expeditious and well
defined.

Accordingly, this scenario consists of adopt-
ing option I (maintaining the current RCRA
regulatory program) and also adopting option
III (providing direct economic incentives for
alternatives to land disposal). Option III is com-
patible with option I, since it involves nonreg-
ulatory “market” methods of reducing future
releases of hazardous constituents. Option III
consists of three critical components:

1.

2.

a system of fees or taxes on waste genera-
tors (to replace the current funding mecha-
nism for CERCLA) based on quantity of
waste, level of hazard, and management
practices, in order to promote choices of
alternatives to land disposal;
methods for meeting the capital needs of
waste generators and commercial facilities

3.

that are initially required in efforts to reduce
waste generation and to implement treat-
ments reducing hazard or volume levels; and
support for R&D efforts that may be nec-
essary before waste and hazard reduction
can be accomplished commercially.

SCENARIO II
Specific changes are needed to strengthen RCRA,

and an effort is needed to integrate and streamline the
entire Federal hazardous waste program which has
evolved in a piecemeal fashion. Options II and V are
adopted,

The choice of option II is based on the desire
to improve the existing RCRA regulatory pro-
gram. The specific actions included in option
II would close a number of existing gaps in
regulatory coverage of waste, restrict certain
waste from land disposal facilities, introduce
more technical criteria to set nationwide stand-
ards, improve the delisting process, and would
introduce limited class permitting. However,
to address broader concerns over gaps, over-
laps, and inconsistencies in regulatory cover-
age, option V would also be adopted. Option
V moves beyond the analysis of RCRA regula-
tions to examine problems related to insuffi-
cient integration between RCRA and CERCLA,
among the various environmental protection
statutes, and among the various executive
agencies having programs associated with haz-
ardous waste, These two options combine both
short- and long-term approaches to obtaining
a more effective, efficient Federal hazardous
waste program.

SCENARIO Ill
The current RCRA program needs improvement and

a nonregulatory approach is also needed to shift waste
management choices away from land disposal toward
waste reduction and treatment efforts. The most expedi-
tious congressional actions are required. Options II and
Ill are adopted,

Option II would result in the improvement
of RCRA regulations to better provide short-
and long-term protection of health and the en-
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vironment. However, uncertainties concerning
the effect of the regulations on shifting manage-
ment choices away from land disposal, along
with enforcement problems, would probably
remain. To complement the regulatory ap-
proach of option II, option III is used to intro-
duce direct economic incentives for alterna-
tives to land disposal. The combination of these
options would reinforce the connection be-
tween RCRA and CERCLA. Federal fees on
hazardous waste, increased for land disposal
and for waste with high-hazard levels, can be
used to fund CERCLA and State hazardous
waste programs. With a fee system, full life-
cycle costs of waste management could be in-
ternalized by increased costs to responsible
parties and to consumers of hazardous waste-
intensive products.

Appendix 3A.–Hazard

SCENARIO IV
The current RCRA regulatory program should be

maintained, but some long-term efforts to improve the
program should also be pursued. Adopt options 1, IV,
and V.

Options IV and V are compatible with the
current program in the near term, since both
involve initial studies before changing the cur-
rent program. The introduction of hazard clas-
sification at some future time does not imply
any fundamental change in the RCRA regula-
tory structure. Similarly, a plan for regulatory
integration resulting from option V would not
require a restructuring of RCRA regulations.
Both options IV and V can be viewed as evolu-
tionary refinements of the current program,
and their adoption would not jeopardize the
stability of the present program.

Classification in a Risk
Management Framework

In the past 6 years, EPA has attempted to design
a regulatory structure responsive to a variety of
wastes, hazards, and treatment/disposal methods.
A review of the evolution of regulations suggests
that different approaches were considered by the
two administrations (Carter and Reagan). For the
most part, the EPA framework has considered each
element of risk management in a piecemeal way.
There has been an absence of integrated data on
waste  composi t ion ,  envi ronmenta l  fa te  of  waste
const i tuents ,  and technologica l  a l te rnat ives  for
treatment and disposal. Although this approach re-
sulted in the promulgation of regulations, the issue
of how best to respond to varying hazard and risk
levels is not yet settled. During the congressional
consideration of RC RA, the degree-of-hazard con-
cept received considerable attention, but EPA was
not required to use it.

To date, various lists of wastes have acknowl-
edged different hazard levels to only a limited
degree. Various aspects of the regulations also
acknowledge different hazard levels. The need to
“tailor” RCRA regulations to varying hazard and
risk levels is seen clearly by EPA. The best ap-
proach, however, remains an area of debate. Re-
cently, EPA has pursued a risklcost approach (dis-

cussed in ch. 6 and its appendix) toward implemen-
ting the degree-of-hazard concept in a more com-
prehensive and formal way.

The purpose of this discussion is to examine in
more detail the use of hazard classification as a key
component in a comprehensive risk management
framework that would offer a means to “fine tune”
RCRA regulations.

The Need for Using Degree of Hazard

In reviewing the problems discussed in chapter
6, two general issues have emerged:

1,

2.

The regulations have been developed in gen-
eral, nonspecific terms in recognition of the
broad variety of wastes and the site-specific na-
ture of facilities to be permitted.
For  regula t ions  tha t  do  not  recognize  d i f -
ferences  among hazards  and r i sks ,  t radeoffs
must be made between ensuring appropriate-
ly stringent regulations for waste with highest
hazards and incurring unreasonable costs for
managing less hazardous waste. Thus, in t h e
long run, medium-hazard waste may be regu-
la ted  adequate ly ,  but  low-  and high-hazard
waste  and  low-  and  h igh-r i sk  management
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practices may not receive appropriate control,
High-hazard  waste  may be  underregula ted ,
and low-hazard waste may be overregulated.

The current RCRA program provides one set of
regulations and standards, with limited recognition
that specific wastes and facilities may require de-
viations that can be accommodated at the permit-
t ing  s tage .  There  are  some indica t ions  tha t  the
risk/cost model may be used to “fine tune” the basic
set of regulations for certain generic situations.
Thus, this model might complement the variance
procedures at the permitting level. D

In chapter 5, a general risk management frame-
work was discussed. The elements of this general
f ramework inc lude  hazard  evaluat ion  for  wastes
and facilities, risk estimation, evaluation of trade-
o f f s ,  a s s e s s m e n t  o f  m a n a g e m e n t  o p t i o n s ,  a n d
choosing an appropriate course of action. Drawing
from that general outline, this discussion presents
a  sugges ted  decis ionmaking f ramework des igned
specifically to account for varying levels of hazard
for waste in their management, through the use of
both waste hazard and facility classes. The factors
determining different facility classes (for existing
or planned facilities) include the performance capa-
b i l i t i e s  ( a c t u a l  o r  a n t i c i p a t e d )  o f  t h e  f a c i l i t y
with regard to controlling release of hazardous con-
stituents, monitoring programs, management pro-
c e d u r e s ,  t r a i n i n g  p r o g r a m s ,  t h e  h y d r o g e o l o g i c
characteristics of the site, the physical routes of
potential transport of releases, the proximity of po-
tentially affected people or sensitive components
of the environment, and locally available resources
for  emergency response .

As was shown in figure 2, the framework is dy-
namic. Continuing collection of information and
accumulated experience in permit writing can lead
to adjustments in hazard classification of facilities
and wastes. However, once a permit is issued (for
10 years under RCRA) changes in the system would
have little effect on the permit holder, unless the
permit holder voluntarily requested and received
review and relief. At the permit writing stage, in-
format ion about  ac tual  wastes  and faci l i t ies  are
used to confirm or deny the judgments by the facili-
ty operator or waste generator concerning the ap-
propriate Federal facility class, and possibly the
waste hazard classes. Experience at the permit writ-
ing stage produces information for making regula-
tory policy changes concerning waste and facility
classes, for establishing data and research priori-
ties, and for improving the Federal data base.

If the permit writing authority is provided with
a small number of waste and facility hazard classes

(with specific technical criteria for technology per-
formance standards, monitoring programs, and site
requirements), choices can be made concerning lev-
els of risk. This facilitates a “coarse tuning” of the
regulations within the limits imposed by having
several waste and facility classes. The regulatory
“tuning” process consists of matching waste haz-
ard classes to the facility class. This contrasts to
the current system with one primary set of stand-
ards from which the permit writer can, for some
types of facilities (e. g., landfills), make many devia-
tions and exceptions (analogous to selection on a
continuous band of options). However, for other
types of facilities (e.g., incinerators), the current sys-
tem may offer very little flexibility.

The permit writer’s primary decision depends on
fitting the real situation into a small number of op-
tions for regulatory control. The permit applicant
is required to supply data consistent with the pa-
rameters used to classify waste and with the criteria
used to define the corresponding levels of regula-
tory control. It should not be inferred that the il-
lustrated framework can guarantee good permit de-
cisions. A poor choice among the limited options
available with the hazard classification approach
could prove to be as detrimental as poor decisions
made in the current system by the permitting
authority.

How Hazard Classification Differs
From Other Approaches

There are four approaches to implementing the
degree-of-hazard concept. The listing approach is
the simplest but may be the least adequate. From
available information, lists of wastes are prepared
to represent degrees of hazard. Use of this approach
by EPA and some States indicates there remain
considerable uncertainties as to the exact criteria
used to establish the lists, or to obtain delisting, This
list approach does not expeditious and effectively
dealing with wastes that have not yet been listed,
or with those candidates for delisting, Lists are
often too generic and do not recognize major dif-
ferences among individual waste constituents. At
the Federal level, lists have not been related to dif-
ferences in regulations and standards. Moreover,
listing alone does not integrate the effects of dif-
ferent technologies and site-specific factors into a
comprehensive risk management framework.

EPA has moved toward the development and use
of the risk/cost model as a means to introduce more
quantitatively the degree-of-hazard concept. It ap-
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pears that the deficiencies inherent in the listing
approach have been recognized. Using cost, how-
ever, as a means to balance risks appears contrary
to the intent of RCRA: the cost component of this
approach is not required for implementing the
degree-of-hazard concept. It is the use of risk assess-
ment that differentiates levels of hazard for wastes
and the contribution of technologies and site-spe-
cific factors that determine actual levels of risk for
a facility. The substantial increase in the amount
of data required for the risk assessment approach
makes it somewhat unique. It is necessary to ob-
tain information beyond an understanding of the
basic characteristics of the waste and indications
of adverse human health and environmental effects.
In risk assessment, considerable data on actual hu-
man health and environmental effects are prefer-
able, although other data, such as animal effects,
may be used out of necessity. There must also be
considerable information on those factors neces-
sary to assess risks, which include, for example,
specific information on the transport and fate of
releases into the environment, and on the responses
of particular components of the environment to the
release dosage. Although this approach can be pre-
cise, it lacks predictive capabilities. New situations
require extensive data and analysis.

EPA may introduce the use of the risk/cost model
as an adjunct to the flexibility achieved through per-
mit writing. Permit writing is another way to in-
troduce the degree-of-hazard concept into the reg-
ulatory framework. The main objections to using
permitting as a primary means to achieve varia-
tions in level of regulatory control are: 1) many per-
mit writers nationwide can be making decisions
that are inconsistent with others, leading to inequi-
ties among facility operators, varying levels of pub-
lic protection, and possibly the formation of “pol-
lution havens;” Z) permit writers may lack access
to technical data or the technical skills necessary
to make satisfactory decisions about whether re-
quested deviations from the primary set of RCRA
regulations adequately protect health and the en-
vironment; and 3) with many individual decisions
being made concerning variations in regulatory
control, it is difficult for the public and policy-
makers (including Congress) to evaluate whether
statutory requirements of RCRA are being com-
pletely met.

Hazard classification approaches are in contrast
to the complex risk approach, the simple listing ap-
proach, and the decentralized permitting approach.
The basic aspects of hazard classification are:
1) data on waste are used to describe adverse ef-

fects of exposure to hazardous constituents; 2) it
is possible to classify wastes by similar levels of
hazard; 3) it is possible to classify facilities of dif-
ferent technologies to afford a certain level of haz-
ard reduction with regard to waste handled, or a
certain performance level for controlling releases
of hazardous constituents; and 4) waste hazard
classes are matched to facility classes to achieve ap-
propriate regulatory control. Decisions must be
made concerning what types of data and what spe-
cific values are to be used in establishing the dif-
ferent classes of wastes and facilities. This is not
necessarily simple, nor are the boundaries (values
of different parameters) that define different classes
rigid. A new waste can be classified as long as there
are data corresponding to the boundaries for the
classes.

It is emphasized that all suggested uses of hazard
classification assume that only a very few classes
would be required and are practical. Usually high,
medium, low, and no hazard classes are envisioned.
To some extent, therefore, the classification ap-
proach is more “coarse tuning” than the “fine tun-
ing” achieved through risk assessment. Compared
to the variations possible with permitting decisions,
the classification approach offers permit writers an
opportunity to select from a small number of
choices. For example, a permit writer could change
the classification of a waste (and therefore the level
of regulatory control required for the facility) be-
cause of the concentration of a hazardous sub-
stance in the waste, or because of technological and
site-specific factors. A facility with some type of
waste pretreatment might require a reduced per-
formance standard to achieve acceptable levels of
release, A facility may be in a location in which any
release would be so dispersed prior to any exposure
to a vulnerable receptor that a lower performance
standard would be acceptable. With hazard classi-
fication it is possible to integrate technological and
site-specific factors into the use of varying hazard
levels of waste. Options, however, are limited by
the number of hazard classes available, and by the
corresponding regulatory requirements, such as
performance standards, monitoring requirements,
and criteria for acceptable sites.

Objectives of an Integrated Risk
Management Approach

Any integrated approach directed toward the
hazardous waste problem should address certain
key issues, These include:
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1.

2.

3.

4.

The

consideration of degrees of hazard and risk in
relation to waste and management practices;
assessment of the potential to reduce either the
amount or hazard level of hazardous waste
through the use of appropriate technology;
development of effective designs for monitor-
ing strategies at all types of facilities; and
a means for addressing severe public opposi-
tion to siting of new hazardous waste facilities
by providing a technically sound basis for eval-
uating management proposals.
framework illustrated in figure 2 would ad-

dress these issues and provide an integrated ap-
proach for data collection, hazard and risk estima-
tions, evaluation of tradeoffs among risk, costs, and
benefits, The specifics of how the issues are ad-
dressed are discussed subsequently. The outcome
then can be used in making decisions concerning:

1. criteria for permitting and monitoring,
2. regulatory and policy changes, and
3. data and research priorities.

This decisionmaking framework emphasizes the
need to classify waste by degree of hazard and to
integrate data for risk evaluation associated with
specific management approaches.

This framework is a tool with which government
officials could formulate effective appropriate reg-
ulations for the treatment and disposal of hazard-
ous waste. It is not a formal classification system
for actual regulation of waste management. * If
implemented as the basis for decisions within a
governmental agency, it could provide the scien-
tific and technical bedrock for sound decisions
about regulation of hazardous waste. It also could
provide government agencies, either Federal or
State, with a tool for addressing public opposition
to siting and management approaches. The objec-
tives of this framework are:

1.

2.

3.

to provide a consistent decisionmaking frame-
work for achieving the goals of protection of
human health and the environment,
to provide a mechanism for establishing crite-
ria and priorities for reaching this goal, and
to maximize flexibility for officials to develop
appropriate regulations for the management of
waste.

● The design and selection of a hazard classification system would re-
quire considerable attention to specific factors used to assess a number
of different types of hazards, and then the selection of several critical
values for these factors in order to establish boundaries between hazard
classes. This study has not attempted to design or select a specific
classification system, but, as considered in chapter 5, there appears to
be sufficient evidence to indicate that a workable classification system
could be developed with existing information.

Hazard Classification Considerations

In considering the degree-of-hazard concept,
three characteristics of wastes are important: the
chemical and physical forms that affect its treata-
bility, characteristics of constituents that determine
the hazard potential itself, and the concentrations
and chemical forms of the constituents, Classify-
ing wastes according to these characteristics and
the hazard levels that each pose to health or the en-
vironment is discussed in chapter 6.

Afterward, data would be analyzed to determine
both immediate and protracted hazards. The imme-
diate hazards can be determined by assessing char-
acteristics of reactivity, chemical incompatibility,
ignitability, and corrosiveness. Long-term hazards
can be determined from the toxic qualities of a
waste and its constituents and from those charac-
teristics that influence its distribution and fate in
the environment-e. g., volubility, volatility, persist-
ence, and bioaccumulation.

Development of hazard classes from specific cri-
teria will not be an easy task, but will not be im-
possible. An ideal system might have four classes:
high, medium, low, and no hazard. The criteria for
each could be based on toxicity, genetic impair-
ment, chemical and physical factors contributing
to persistence and bioaccumulation, safety factors,
and concentrations. As discussed in chapter 5,
models are available that incorporate these ele-
ments, and these could serve as a basis for further
criteria development.

The study prepared for OTA. (see the discussion
of case study in ch. 5) concludes it is possible to
distinguish among wastes even using the inade-
quate data base currently available. Although the
waste selected in the study are considered by EPA
as being equally hazardous, it was possible to fur-
ther categorize them into four levels, using classi-
fication models developed by the States of Wash-
ington and Michigan. The first step in the risk
management framework, i.e., estimating degrees of
hazard for the RCRA universe of waste, can be
achieved in a limited way now. With a concerted
effort to develop the necessary hazard criteria and
appropriate characteristics and effects data for
waste and constituents, a better estimation of
degree of hazard for waste will be possible,

The classification of wastes would provide op-
tions for permit writers that reduce the technical
burdens on them by providing established technical
criteria to choose among. Without classification,
permit writers face a large task of determining what
factors to consider and then determining what the
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factor values signify in terms of hazard and risk.
Difficulties associated with interpreting varying
data would not be a major problem in classifica-
tion. Initially, certain judgments would be neces-
sary concerning the class in which a waste should
be assigned. However, as more data are collected
and new information incorporated within the data
base, classification could be revised as necessary.
It should be emphasized that before any hazard
classification would be used in the RCRA program,
considerable data will have been obtained from sev-
eral years of permit writing. Because the classifica-
tions will shift one set of regulations and standards
to perhaps three sets, such changes would not nec-
essarily cause more disruptions in the regulatory
process than would the risk/cost policy model or
other attempts to “tailor” regulations. It is con-
ceivable that some of the main, existing standards
would correspond to the medium-hazard class, in
which the majority of regulated waste would exist.
Moreover, current regulations eventually will be
changed as new data are incorporated in the evalu-
ation of risks and assessment of tradeoffs.

An advantage of a waste classification system is
that all potentially hazardous wastes are evaluated
and the system becomes inclusive, rather than ex-
clusive. The current problem of fluctuating status
with respect to RCRA definitions would be largely
removed. All wastes would be considered but each
would be recognized for its specific hazard level.

The Link Between Waste Hazard
Classification and Risk Estimation

The chemical and physical characteristics of
waste strongly influence the technologies to treat
it. Important physical characteristics include its
form: solution, a solid, or a sludge. Important chem-
ical characteristics include its origin: organic or in-
organic. Waste can be further characterized as acid
or alkaline, concentrated or dilute. Each influence
the combinations, sequences, and cost of treatment
and disposal options. Because of their physical and
chemical diversity, treatment and disposal alterna-
tives are diverse. No single treatment or disposal
process can be considered exclusively appropriate
or technically correct.

Many technologies have application in the man-
agement of hazardous waste. Some are applicable
to several physical and chemical forms of waste;
others have more limited application (see ch. 4).
Three general practices are treatment to reduce
hazard levels, containment to isolate waste from hu-

mans and the environment, and dispersion to re-
duce concentrations.

In the second element of the hazard classification
framework, degree of risk is identified for each of
these three categories of management practices by
the permit writer who uses the classifications, as-
sesses the risks of facility design and operation, and
analyzes the potential environmental fate and dis-
tribution of waste that may be released from the
facility.

As discussed in chapters 6 and 7, current models
are inadequate for determining real-world risks as-
sociated with particular waste and management op-
tions. The models used should be capable of incor-
porating information about facility design, include
changes in operational parameters that affect the
potential release of material from the facility, and
include estimates of possible exposure to humans
and ecosystems. If this effort relies on simple mod-
els and indicator factors that do not reflect the real
situations, the result will have limited utility in the
decisionmaking process. Most models now pro-
posed by EPA are very limited in scope and do not
reflect the behavior of waste in the environment nor
the potential level of exposure to organisms. Thus,
effort must be devoted to developing assessment
models that are multilevel oriented—not an easy
task.

A review of the scientific literature suggests that
many usable models do exist. Some evaluate the po-
tential distribution of constituents within a varie-
ty of ecosystems and have the capacity to incorpo-
rate real elements and actual compound data. Other
models use design and operation data for a facility
type to determine the effluent under various oper-
ating conditions. By combining these two types of
models, estimates of expected risks for different fa-
cility types and even for different designs of one
type of facility could be formulated.

As with estimates of degree of hazard and classi-
fication of waste, the incorporation of this type of
risk analysis in a decisionmaking framework has
certain advantages. Because regulations would not
be a direct result of the analysis, temporary misin-
formation would not have critical effects on the ac-
tual management of hazardous waste. Rather, the
outcome of this step of the framework would be put
directly into the third step: evaluating tradeoffs be-
tween perceived risks, costs of changing facility de-
sign, costs of specific regulatory changes, and the
benefits that could be expected. By maintaining an
ongoing assessment effort, new information can be
included into the decisionmaking process as it be-
comes available.
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Regulatory Decisions and Tradeoffs

The third step of the process involves evaluation
of all risks, costs, and benefits associated with each
management option within a hazard classification.
Relying on the results of hazard classification and
risks estimation, tradeoffs among management op-
tions, risks, costs, and benefits of each can be used
to decide whether a waste should be classified dif-
ferently, or whether a facility compatible with cer-
tain waste hazard classes could accept waste from
a higher hazard class (clearly there would be no reg-
ulatory problem in using a facility compatible with
a high-hazard class for wastes from lower hazard
classes).

It should be emphasized that current assessment
models—e.g., risk-risk and cost-benefit—have seri-
ous limitations. These are discussed in chapter 5.
As long as these limitations are recognized and in-
cluded in the decisionmaking process, such tools
can be used. In this particular case of tradeoffs in
management options for hazardous waste, some of
the limitations associated with assigning dollar
values to lives saved may be eliminated by assess-
ing only for the potential for release of hazardous
constituents from a facility. Guidelines would have
to be developed to assure that each tradeoff evalua-
tion was accomplished in reasonably compatible
and uniform ways so that the results could be com-
pared. Although further development of tradeoff
models is necessary, limited use of current models
is possible and would help in reaching decisions
about alternative options for management of haz-
ardous wastes.

Application of the Risk Management Framework

Application of the framework requires that data
about the potential hazards posed by wastes and
constituents be evaluated with data about the risks
associated with different facility classes. This
evaluation is done by developing the technical basis
for matching waste classes with corresponding fa-
cility classes. The objective is to obtain the ap-
propriate levels of regulatory control for the waste
classes. The technical basis for such correlations
is the use of health and environmental effects to
assess how certain levels of control over release for
certain wastes provide a consistent level of risk—
across the different waste and facility classes.

This classification framework recognizes that
wastes vary in the level of hazard inherent in their
makeup and that for any facility type there can be
variations in design and operation parameters that

result in different levels of potential risk. The out-
come of this risk management framework would
have multiple uses. A major goal of this framework
is to streamline the regulatory process by establish-
ing a link between hazard class and minimum Fed-
eral performance standards for all applicable tech-
nologies.

Developing Criteria for Permitting and Monitoring Proc-
esses..–A S regulations are written currently, the
Regional Administrator or State permitting authori-
ty has discretion for determining the suitability of
any facility and monitoring effort. This discretion
recognizes the site-specific nature of a facility. The
risk management framework illustrated in this dis-
cussion provides a means to develop such criteria
based on technical information rather than judg-
ments by the permitting authority. For example,
specific application of any management option can
be restricted in two ways: lack of technical feasibili-
ty and permitting monitoring requirements. In the
former, there are some applications that are con-
strained because the technology will not change
the hazard level of the waste, contain it sufficient-
ly, or disperse it in concentrations that are not
harmful to health or the environment. The use of
a waste classification approach does not remove the
necessity for the permit writer to decide what the
applicable technologies are. The classification
merely provides the set of details for determining
the appropriate facility class--the level of regula-
tory control (i.e., performance standards, monitor-
ing requirements, etc.) as indicated by the facility
class for a specific waste class. For example, some
highly concentrated solutions of toxic, polycyclic
aromatics cannot be degraded with naturally occur-
ring microorganisms; thus, Iandfarrning of these
types of waste is not appropriate. Use of improved
biotechnology methods have resulted in develop-
ment of certain microorganisms that can degrade
such waste under controlled treatment conditions.
Even though standards for landfarming may exist,
the facility operator and the permit writer must
decide whether the technology is applicable to that
specific waste, Presumably, suitable guidelines
could be offered. Similarly, certain sludges cannot
be burned adequately in some industrial boilers
because of the limitations of the feed control mecha-
nism and the lining of the combustion chamber, but
these same wastes can be incinerated in a rotary
kiln incinerator. Thus, within a technology cate-
gory (e.g., biological degradation and thermal de-
struction) and facility class, the limitations for ap-
plication of a specific treatment (e.g., Iandfarming,
advanced biotechnology treatment, or industrial
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boilers and rotary kilns) can vary as a function of
the chemical and physical form of the waste.

A central concept supporting facility classifica-
tion is the use of variations in performance stand-
ards for different technologies, Currently the reg-
ulations rely heavily on this method, but do so in
the absence of any analysis of the preferred types
of standard for specific technologies. There are sev-
eral ways to define a technology performance
standard, The common objective is to exert control
over the release of hazardous substances into the
environment.

Debate over the appropriate method for setting
technology standards and for establishing accept-
able levels of release is not unique to RCRA. At least
six different approaches have been considered for
use in implementing other environmental acts, Sev-
eral of these have been considered in the rulemak-
ing process under RCRA. These approaches require
specifying: 1) a numerical standard for allowable
concentrations of some contaminant remaining
after treatment (the point at which these numerical
standards come into effect can vary, e.g., at the
point of emission, or as an ambient standard for
land, air, and water at points of potential use);
2) specifying a percentage reduction of the concen-
tration of a contaminant remaining after treatment,
relative to its original concentration; 3) a time pe-
riod during which waste must be contained in the
waste management area; 4) specifying facility de-
sign and operating standards; 5) a nonspecific
health and environmental performance standard–
e.g., human health and the environment shall not
be adversely effected by the migration of con-
taminants; and 6) specifying a ratio of quantity of
emissions released per unit of raw material used
in an industrial process, This latter type of standard
has not been considered by EPA for incorporation
into RCRA regulations.

Although these six approaches are presented as
wholly separate concepts, there are instances
where the technicalities surrounding their im-
plementation blur the distinctions. For example,
current incinerator regulations under RCRA
specify a 99.99 percent destruction and removal for
specified organic constituents within the waste
stream, During the process of specifying the or-
ganics, original concentration(s) and incinerabili-
ty in the waste stream must be considered, This is
necessary because destruction of 99.99 percent of
a very low-initial concentration will result in emis-
sion concentrations in the stack gas that may be far
below the limits of detection.

No single standard can address all the variables
governing releases of waste contaminants to the en-
vironment because of the differences in the types
of technologies used to treat or to contain the waste.
Releases from treatment alternatives such as chem-
ical conversion or thermal destruction are fairly im-
mediate, and their duration is generally related to
the duration of the process itself. Further, the
qualities and amounts of the contaminants released
can be adjusted somewhat through control of the
treatment process. For containment alternatives,
such as landfills, releases occur over a longer
period of time. During operation, there can be
releases to the air and to the subsurface when the
final cover to reduce infiltration of rainwater is not
in place. There can also be releases that occur long
after the landfill has been closed—e.g,, as a result
of a breach in the lining material. Further, as the
leachate recovery system is only required to operate
during the commercial life of the facility, and since
the effectiveness of landfill cover maintenance in
preventing infiltration of water into the landfill
throughout the 30-year post-closure period has not
been determined, there may also be migration of
leachate from the bottom of the cells as liquid
pressure increases on the liner, The extent to which
these releases can be minimized depends on the de-
sign of the landfill and its materials of construction.

Thus, landfills are an example of a technology
whose performance can be improved by the speci-
fication of certain design, operating, and location
standards. The idea of using classification to
streamline the regulatory process is based on es-
tablishing a credible and accurate link between a
waste class and a facility class that in turn is based
on minimum performance standards for a variety
of technologies. However, it should be recognized
that the greater stringency required for higher haz-
ard classes will make some technology options im-
practical or unattractive. For example the use of
landfills for high-hazard waste would be made
difficult by the very stringent performance stand-
ards and monitoring requirements associated
with that class.

Specific data requirements required in permit ap-
plications for all facilities would be developed to
include all aspects of the framework:

1. providing suitable data for a determination of
the hazard class for waste to be treated at the
facility,

2. indicating choice of appropriate treatment or
disposal options and including all information
relevant to design and operation,
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3. identification of all potential releases of signif-
icantly hazardous waste constituents to the sur-
rounding environment, and

4. providing adequate information with which
predictions of potential significant contamin-
ants can be made,

By incorporating these data into the risk manage-
ment framework, the permitting authority can
select the suitable class of performance standards,
monitoring programs, and establish a reporting and
inspection schedule to assist the responsible agency
(Federal or State) in its enforcement efforts,

Establishing Data and Research Priorities.-One out-
come is to use the results to identify those areas that
require more data—e. g., additional data needed on
the fate of constituents in a landfill. Thus, funds
could be allocated toward gaining the needed in-
formation. Research priorities might be identified–
e.g., the evaluation may identify a class of waste
or type of facility that pose an unacceptable threat
to health and the environment. The responsible
agency, State or Federal, could then develop re-
search efforts to determine new ways to deal with
this particular class of waste, or they could develop
incentives to encourage industry to identify im-
proved management options—e,g., in the form of
reducing the generation amount of this class of
waste, in developing better treatment process, or
in devising new uses for the waste.

Identifying Areas for Regulatory and Policy Change,–
Specific regulatory restrictions are another way of
limiting application of a specific technology. In the
environmental area, these restrictions are usually
the result of a policy decision which evaluates the
environmental effects of the use of that option. For
example, regulations promulgated under the Ma-
rine Protection, Research, and Sanctuaries Act re-
stricts the dumping of radiological and chemical
warfare waste into the ocean because of the adverse
effects they would have on the ocean, not because
of any technical unfeasibility of hauling and dump-
ing such waste at sea.

The risk management framework provides a con-
text within which areas that may need regulatory
change can be identified using all available infor-
mation, An assessment of whether to ban certain
materials from landfills can be accomplished using
this framework. A review of those wastes classified
as highly hazardous and the available treatment
technologies could result in a decision to ban them
from land disposal because other suitable options
do exist, rather than maintain the option of using
landfills with the higher level of stringency required
for this hazard class. In contrast, if there is a parti-

cular subclass of highly hazardous wastes that can-
not be treated in any other way, than specific con-
trols focused on those wastes can be required in
the regulations for land disposal.

Policy changes can be similarly determined using
the risk management framework. For example, the
current EPA regulations include several wastes that
are exempt from control. Some exemptions are stat-
utorily mandated, others were granted by EPA. A
review of the waste in low- or no-hazard classes and
of the technologies that are used to treat or dispose
of these wastes may indicate that controls in terms
of performance standards or stringent monitoring
requirements may not be needed. EPA may decide
as a matter of policy that certain wastes must be
tracked offsite through the manifest system and the
final deposition (for waste managed onsite also)
simply reported in both generator reports and facili-
ty management reports.

Data Collection .–The success of this framework lies
with compilation of valid data about all aspects of
waste management. Without a well-developed data
base, sound judgments at an-y step of the frame-
work will not be possible. The collection process
must be continuous as improvement in the deci-
sionmaking process will depend on new and bet-
ter data. Data from all parts of the framework are
fed into data collection efforts,

Addressing the Key Issues in Waste Management

The risk management framework presented here
addresses the major issues in the current examina-
tion of the Federal RCRA program in the follow-
ing ways:

1. the major focus is to estimate degree of hazard
for wastes, classify them, and establish facili-
ty classes based on degree of risk (or control)
associated with a specific technology and fa-
cility location;

2. the framework facilitates identification of
waste that could be reduced and technologies
that provide greatest reduction either in hazard
level of the waste or in risk for exposure to
health and the environment. Over time, policy
changes can be considered to reduce the waste
generated or to encourage development of
technologies that reduce hazard and risks;

3. by correlating the hazard, waste, and the facili-
ty class, effective monitoring requirements can
be formulated; and

4. a means for addressing public opposition to
siting of new facilities by providing a sound
basis for evaluating propclsals is also incorpor-
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ated in this framework. As discussed in chap- a signal to the public that governments are in-
ter 5, public fears are motivated by a number tent on establishing technically sound regula-
of things: fear for health and safety, lack of con- tions, collecting data, establishing sound cri-
fidence in governments and industry, and the teria for permitting and monitoring, and ensur-
absence of technically based siting criteria. If ing consistent environmental protection na-
a decisionmaking framework is developed by tionwide.
Federal and State authorities, it would provide


