
CHAPTER 7

The Current Federal-State
Hazardous Waste Program

Contents

Page
Summary Findings . . . . . . . . . . . . . . . . . . . . . . .

Part I: Federal Regulation of Hazardous
Waste Management . . . . . . . . . . . . . . . . . . . .

The Resource Conservation and
Recovery Act . . . . . . . . . . . . . . . . . . . . . . . . . . .

Identification and Classification of
Hazardous Waste-The Trigger. . . . . . . . . . . .

Exclusions From the Definitions of Solid
Waste and Hazardous Waste . . . . . . . . . . . . . .

265 Changes in the Universe of Hazardous Waste.
Special Exemptions for Certain Categories of

Hazardous Wastes. . . . . . . . . . . . . . . . . . . . . . .
262 Provisions of General Applicability to Hazardous

Waste Generators, Transporters, and
268 Treatment, Storage, Disposal Facilities . . . . .

Standards for TSDFS . . . . . . . . . . . . . . . . . . . . . .
270 General Facility Standards for Permitting

Hazardous Waste TSDFS . . . . . . . . . . . . . . . . .
271 State Programs . . . . . . . . . . . . . . . . . . . . . . . . . . .

276

276

277
281

288
296



Demonstration of Substantial Equivalence . . . .
Final Authorization of State Programs ., ... , ,
Superfund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Other Federal Environmental Laws and

Hazardous Waste. . . . . . . . . . . . . . . . . . . . . . . .
Nonregulatory Approaches and Technical

support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Federal, State, and Private Compliance Cost for

the Current Hazardous Waste Management
Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Part II: State Responses to Hazardous Waste
Problems  . . . . . . . . . . . . . . . . . . .

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
State Programs Under RCRA . . . . . . . . . . ..
Differences Between Federal and State Programs
Other State Regulatory Programs . . . . . . . . . . . .
Nonregulatory Options for Management of

Hazardous Waste.. . . . . . . . . . . . . . . . . . . . . . .
Insurance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fees, Taxes, and Other Economic Incentives to

Encourage Alternatives to Land Disposal . . .

Part III: Implementation Issues of the
Current Regulatory System . . . . . . . . . . . . . .

Technology Development and Environmental
Protection .., ... . . . . . . . . . . . . . . . . . . . .

Monitoring.  . . . . . . . . . . . . . . . . . . . . . . . .
Hazard/Risk Classification . . . . . . . . . . . . . . . . . .
Risk Management... . . . . . . . . . . . . . . . . . . . .

Appendix7A.—Hazard Ranking System . . . .

Appendix7B .—Risk/Cost Policy Model . . . . .

List of Tables

Table No.
51. Identification of Hazardous Waste. . . . . . . .
52. Exemptions and Exclusions From the

Universe of Hazardous Waste . . . . . . . . . . .
53. Characteristics of Hazardous Wastes. . . . . .
54. interim Status Standards: General

Administrative and Nontechnical Standards
for Interim Status Facilities . . . . . . . . . . . . .

55. Technical Performance Standards for
Containers, Tanks, Incinerators, Landfills,
and Surface Impoundments . . . . . . . . . . . . .

56. Ground Water Monitoring Program for
Permitted Land Disposal Facilities ....

57. National Contingency Plan—Phases of
Response Actions . . . . . . . . . . . . . . . . . . . . . .

58. Chemical Taxes Under Superfund . . . . . . . .
59. Toxic Water Pollutants Under Section 307 of

the Clean Water Act. . . . . . . . . . . . . . . . . . . .
60. National Interim Primary Drinking Water

Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

297
298
300

319

327

332

344
344
344
348
354

356
363

364

368

368
375
380
382

386

387

Page
271

273
274

61. Hazardous Air Pollutants Under Section l12
of the Clean Air Act. . . . . . . . . . . . . . . . . . . .

62. Research Projects Planned by ORD in Support
of Hazardous Waste Management Program

63. Characteristics of the Commercial Offsite
Hazardous Waste Management Industry . .

64. EPA Estimates of Annualized RCRA
Compliance Costs by Subtitle C Section . . .

65. Total Annual Revenue Requirements for
Part 264 Regulations . . . . . . . . . . . . . . . . . . .

66. Present Value of the Private Costs of RCRA
Financial Responsibility Regulations by Type
of Facility. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

67. Annual Cost of Financial Assistance Activities
per Facility for Owners and Operators of
Treatment, Storage, and Disposal Facilities

68. Hazardous Waste Programs, 1975-81. ....
69. EPA Hazardous Waste Program Federal

Administrative Costs for Fiscal Years 1981-84
70. Federal Financial Assistance Grants for

Hazardous Waste Management by State,
1981-83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

71. Fiscal Year 1982 Federal Support of State
Hazardous Waste Programs . . . . . . . . . . . . .

72. State Expenditures on Hazardous Waste
Program Activities for Selected States . . . .

73. State RCRA Program Authorization . . . . . .
74. Comparability of State Hazardous Waste

Programs to Federal RCRA Program. ..,..
75, Summary of State Small Quantity Generator

Provisions . . . . . . . . . . . . . . . . . . . . . . . . . . .
76. Summary of State Hazardous Waste Facility

Siting Programs . . . . . . . . . . . . . . . . . . . . . . . .
77. Summary of State Options for Encouraging

Alternatives to Land Disposal of Hazardous
Waste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

78. State Fee Mechanisms . . . . . . . . . . . . . . . . . .
79. State Fee Revenues . . . . . . . . . . . . . . . . . . . . .
80. Summary of State Superfund Legislation . .
81. Contamination of Ground Water by Industrial

Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

282

List of Figures

289

291

306
315

322

324

Figure No.
22. Remedial Action Process Under the

National Contingency Plan . . . . . . . . . . . . . .
23. EPA Hazardous Waste Program Budget

1975-83 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
24. Sampling Well Locations for Ground Water

Monitoring Program, . . . . . . . . . . . . . . . . . . .
25. Plume Migration May Not Flow With Ground

Water Due to Gravitational Influence and/or
Undetected Fractures in the Aquifer . . . . . .

326

331

332

334

335

338

338
339

341

342

343

344
346

349

352

355

356
365
366
369

373

Page

310

340

378

378



CHAPTER 7

The Current Federal-State Hazardous Waste Program— .

Summary Findings

Delays in implementation.—Despite the
simplicity of approach of the Resource
Conservation and Recovery Act (RCRA), de-
vising and implementing an effective pro-
gram regulating hazardous waste with max-
imum public involvement mechanisms has
proved to be a complex, controversial task.
The Environmental Protection Agency’s
(EPA) implementation of requirements of
RCRA section 3004 to establish performance
standards for hazardous waste treatment,
storage, and disposal facilities has been a
process characterized by delay, false starts,
frequent policy reversals, and litigation.
Delays in rulemaking have meant delays in
compliance with standards to protect human
health and the environment, and uncertainty
for States and industry. The delays may have
been an additional incentive for some firms
not to seek effective and economic measures
to dispose of hazardous waste.

Universe of hazardous waste.—ldentifica-
tion of a solid waste as hazardous is the key
to RCRA’S regulatory approach, The uni-
verse of hazardous waste is established by
statutory definitions of solid and hazardous
waste and EPA’s interpretations of these
definitions as further modified by various
regulatory exclusions and exemptions. Many
of these are not related to any determination
of the actual hazard of the waste. This ad
hoc system of exclusions and exemptions
allows certain potentially hazardous waste
to escape proper management or oversight.
Exempted or excluded wastes, such as the
small generator exemption, regardless of the
reason for or the status of the exemption, can
be disposed at subtitle D (municipal or sani-
tary) landfills that may not adequately con-
trol these wastes, Because of the design of
these facilities, hazardous constituents may
be released into the environment.

Lack of adequate, reliable, and verifiable
information on which to base decisions.—
States, industries, and environmental groups
have criticized the lack of information on:
the amount and types of wastes, the effects
of wastes disposal on the environment and
on human health, and the adequacy of de-
sign, operating, and permitting require-
ments.

inequities in application of regulatory re-
quirements.—The current RCRA regulatory
system, because of its single hazard classi-
fication of wastes, and various exclusions
from regulation (including exemptions of ex-
isting facilities from certain land disposal
standards), has resulted in overregulation of
some wastes and facilities and underregula-
tion of others. Existing facilities have been
required to meet differing standards of per-
formance; for example, existing land dispos-
al facilities do not have to upgrade their de-
sign and operations to the maximum extent
feasible to receive a permit. However, ex-
isting incinerators are being required, in
some places, to operate at the limits of avail-
able technology.

Lack of national consistency in hazard/risk
determinations.—Current regulations do
present the opportunity to consider degree
of hazard of wastes and levels of risk asso-
ciated with particular facilities in setting per-
mit conditions and granting variances from
standards but only in the most qualitative
and site-specific manner. Together with the
frequent lack of objective Federal standards,
this leads to little assurance of consistent
levels of protection nationwide.

Continued use of inadequate waste man-
agement techniques.—As a result of these
delays in implementation, there has been
continued reliance on landfilling and other

265
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●

land disposal methods that have been proven
inadequate to contain hazardous wastes.
EPA’s final land disposal regulations author-
ize continued use of these waste manage-
ment practices by existing facilities.

No incentive for innovative technologies.
—The total national expenditure on hazard-
ous waste activities, including the public and
private sectors and RCRA and the Compre-
hensive Environmental Response, Compen-
sation, and Liability Act of 1980 (C ERCLA)
related efforts, was $4 billion to $5 billion
in 1982. Combined Federal and State ex-
penditures were in the range of $200 million
to $300 million. Even at this level, the initial
economic analysis of the current RCRA reg-
ulatory program suggests that it will not pro-
vide a sufficient economic incentive to in-
ternalize the true costs of hazardous waste
disposal. Continued use of inadequate dis-
posal practices will persist unless more ef-
fective means are implemented for internal-
izing costs and encouraging use of other
management options through, for example,
the imposition of waste generation fees. The
need to resolve current problems is com-
pounded by the realization that we may not
be better equipped in the future, technologi-
cally or financially, to solve them. Because
of the potential for wide-ranging impacts on
environment and health, additional attention
should be focused on promoting the use of
alternative waste treatment or destruction
technologies.

EPA’s two-tiered approach for land dispos-
al regulations.—OTA’s analysis of the de-
sign technology used in land disposal facil-
ities indicates that complete containment of
hazardous waste constituents over long peri-
ods of time (30 years or more) is not possi-
ble with the current technology. All land dis-
posal sites eventually will release mobile
constituents to the environment. The first
tier of EPA’s regulatory strategy for land dis-
posal facilities, containment of hazardous
constituents and liquid management, pro-
vides only temporary protection against con-
tamination. The effectiveness of EPA’s sec-
ond-tier stratem of monitoring and correc-

U.

tive action also has substantial technical
uncertainties. EPA’s monitoring require-
ments may prove inadequate to detect leak-
age before substantial contamination has oc-
curred. Moreover, the long-term effective-
ness of remedial action measures, which
are relied on in EPA’s second tier, such as
ground water pumping, in situ treatment,
and construction of barriers to ground
water movement,  has not been demon-
strated. Additionally, EPA’s own economic
analysis indicates that such measures can be
extremely expensive, particulary if long-term
corrective action is required. Given such
costs, the financial capability of land dispos-
al facilities to pay for necessary corrective
action becomes a critical consideration in
allowing continued use of such facilities.

● Current regulations for monitoring RCRA
facilities are inadequate to provide assurance
that the public health and the environment
are being protected. EPA has emphasized
only ground water monitoring. If land dis-
posal of all hazard levels of wastes is allowed
to continue (as the July 1982 rules seem to
permit), it is essential that a rigorous ambient
monitoring program be implemented at all
such facilities. Without it there can be little
assurance that exposure of humans and eco-
systems to hazardous constituents will be
prevented through early detection and
prompt corrective action. Major problems
include the following:
—The number and frequency of required

sampling are such that large differences
between background and new samples will
be required before a statistically significant
change in ground water quality is shown.

—Proper location of monitoring wells is es-
sential to the effectiveness of an ambient
monitoring program to measure back-
ground water quality and to provide early
detection of possible ground water con-
tamination. However, location of sampling
wells during interim status is left to judg-
ment of the facility owners. Final permit
guidelines for well placement are equally
vague.

—Due to limitations in the state of the art for
analytical methodology, certain data re-



Ch. 7— The Current Federal-State Hazardous Waste Program . 267

quirements for compliance monitoring of
permitted land disposal facilities will be
difficult to meet.

The use of quantitative risk assessment in
environmental regulation is receiving prom-
inent attention within EPA and Congress.
Available evidence suggests that the art of
risk assessment is not sufficiently advanced
to be reliable in some suggested applications
to hazardous waste regulation. Moreover,
much of the information required to perform
such assessment is not yet available. Results
of quantitative risk assessment must be in-
terpreted with caution if they are to be in-
corporated into the decisionmaking process.
The difficulties of using risk assessment tools
are generated primarily by limitations of the
assumptions used in these models. General-
izations may be inaccurate for specific sites,
inadequate data bases may be used, criteria
for assessing hazard and risk are lacking,
and long-range performance cannot be pre-
dicted using currently available data.

Required insurance coverage for hazardous
waste facilities and increased civil liability
have had, and will continue to have, a sub-
stantial impact on waste management strat-
egies, but these measures largely comple-
ment, or supplement the regulatory pro-
grams. Moreover, insurers depend on strin-
gent regulatory standards and enforcement
as an incentive for them to underwrite the
risks associated with hazardous waste facil-
ities. The adequacy of regulatory require-
ments will influence the availability of re-
quired insurance coverage.

Although legal remedies exist, private par-
ties who are injured may not be compen-
sated because of procedural and substantive
difficulties involved in such cases, the costs
and delays of litigation, and the problems of
collecting damage judgments against absent
or insolvent defendants.

Adequacy of funding and financial re-
sources for implementation and enforce-
ment.—Concerns over the adequacy of fund-
ing for the Federal program and for Federal
grants for State programs have been raised

●

●

repeatedly as EPA has sought to reduce its
regulatory budget. The need for adequate
financing at the Federal and State levels may
only increase as permitting of existing facil-
ities proceeds. States will need additional
funds to administer and enforce hazardous
waste regulatory programs, On the average,
about 75 percent of State hazardous waste
program budgets come from Federal grants.
Existing State fees and taxes do not appear
to be sufficient to finance their regulatory
programs and cleanup actions.

Lack of integration.—Unlike major environ-
mental statutes, such as the Clean Air Act
(CAA) and the Clean Water Act, which are
directed at control of pollution in a single
environmental medium, RCRA’S mandate
for assuring proper hazardous waste man-
agement requires a multimedia approach to
protect human health and the environment.
Passage of RCRA unavoidably created an in-
herent potential for duplicative regulation of
hazardous waste management under RCRA
Subtitle C and regulation of environmental
pollutants and control of hazardous sub-
stances under other Federal laws. Instead of
leading to an all-inclusive integrated frame-
work of environmental regulations providing
better protection of human health and the
environment, selective implementation of
RCRA and other environmental laws has re-
sulted in gaps in coverage so that some po-
tentially serious impacts of hazardous waste
activities have remained uncontrolled. For
example, emissions of volatile organic chem-
icals from hazardous waste treatment, stor-
age, and disposal activities are largely un-
controlled under RCRA and CAA regula-
tions.

Extent of Superfund cleanup.—The Na-
tional Contingency Plan (NCP), the frame-
work for Government action in cleaning up
hazardous waste sites, does not establish any
specific required environmental standard for
the level of cleanup to be achieved, such as
the maximum acceptable level of ground
water contamination. EPA characterized the
development of such standards for the hun-
dreds (if not thousands) of substances that
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could be found at uncontrolled sites as a
potentially time-consuming and costly task
that might detract from cleanup efforts.
Nonetheless, EPA declined to specify clean-
up standards even where they have already
been set for other purposes. In contrast, the
regulations for land disposal facilities re-
quire corrective action at permitted facilities
to attain either background levels or the Safe
Drinking Water Act standards. The NCP
would allow contamination levels (that
would trigger corrective action at permitted
RCRA facilities) to continue to exist after
remedial response actions have been taken
or without requiring any response action at
all.

• State Superfund costs .—States can nomi-
nate sites for inclusion on the National Pri-
ority List as candidates for Superfund clean-
up and can designate one site in each State
to be included in the 100 highest priority
sites. CERCLA requires that States contrib-
ute at least 10 percent of the cleanup costs
at privately owned sites and 50 percent or
more at sites that were owned by a State
when the hazardous substances were placed

Part 1:

The Resource

Federal Regulation of

Conservation and Recovery Act

The basic framework for a comprehensive
national regulatory program for the manage-
ment of hazardous waste from generation to
final disposal was established by Subtitle C of
the Resource Conservation and Recovery Act
of 1976 (RCRA).1 This “cradle-to-grave” system
consists of a minimum Federal program with
the following major components:

IPublic  Law 94-580, 90 Stat. 2795, Oct. 21, 1976, as amended
by Public Law 95-609,92 Stat. 3081, Nov. 8, 1978, the Solid Waste
Disposal Act Amendments of 1980, Public Law 96-48294, Stat.
2334, Oct. 21, 1980, and The Used Oil Recycling Act of 1980,
Public Law 96-463, 94 Stat. 2055, Oct. 15, 1980. (Codified at 42
U.S.C. 6901 et seq.). Public Law 96482  changed the title of RCRA
to the Solid Waste Disposal Act. (In 1976, RCRA completely
amended the Solid Waste Disposal Act of 1965, Public Law
89-272, 79 Stat. 997 (1965).) In this report, the Solid Waste
Disposal Act will be referred to as RCRA  in keeping with com-
mon usage.

in them. However, States cannot determine
which, if any, of their nominated sites will
be cleaned up and when the cleanup will oc-
cur, This uncertainty makes it difficult for
States to plan their own cleanup efforts and
to arrange for financing of the required State
contribution for Superfund actions. Accord-
ing to some State officials, proposed reme-
dial actions at some National Priority List
sites have not been taken because the States
involved could not provide the required
10-percent share.

● State responses to perceived inadequacies
of Federal program.—States are moving to
more stringent requirements such as: limited
bans on landfills, requirements for consid-
eration of the use of feasible alternative
technologies before approval of landfilling,
imposition of hazardous waste fees and
taxes, and establishment of strict liability
standards for facility operators and gener-
ators for the consequences of hazardous
waste activities. Many of these State actions
were taken in response to the delays and
perceived inadequacies in requirements of
the Federal program.

Hazardous Waste Management
• identification and listing of hazardous

waste;
● a national manifest system for tracking

wastes;
● standards for hazardous waste manage-

ment treatment, storage, and disposal facil-
ities; and

● a permit system for treatment, storage, and
disposal facilities.

All hazardous waste activities would be sub-
ject to the Federal program, however, RCRA
also provided for a State to exercise its primary
administration and enforcement authority over
hazardous waste in lieu of Federal regulation
provided that the State program was as strin-
gent, comprehensive, and effective as the
Federal requirements.
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The House Report on RCRA summarized the
general advantage of having a Federal regula-
tory program, with optional implementation by
the States.z There would be uniformity among
the States as to how hazardous wastes are reg-
ulated; and uniform standards would be pro-
vided for industry and commercial establish-
ments that generate such wastes. The establish-
ment of this uniformity would also ensure that
States which, for economic reasons, might
otherwise decide to be dumping grounds for
hazardous wastes will not attract businesses
from States with environmentally sound laws.

The House Report added:

The committee believes that Federal mini-
mum standards are necessary if the hazardous
waste problem is to be understood and solu-
tions are to be found. Waiting for States to
solve this problem without Federal assistance
is not likely since each State would take a dif-
ferent approach and there would be too many
gaps in both the receiving of information and
enforcement. 3

Subtitle C was part of the larger statutory
scheme in RCRA for dealing with national sol-
id waste disposal problems. Congress recog-
nized that the hazardous waste problem pre-
sents serious dangers to health and the environ-
ment from improper disposal and very little in-
formation was available on which to establish
effective policies. Accordingly, the conference
committee report characterized the bill as
“making the best of a bad situation, ” and gave
the Environmental Protection Agency (EPA)
broad authority to use its special expertise to
define and identify hazardous waste and its
characteristics and to develop a comprehen-
sive system for the control of hazardous waste
management and disposal. As additional mech-
anisms for responding to hazardous waste
problems, Congress required maximum public
participation in the process and provided ac-
cess to courts for review of rulemaking and
agency enforcement activities. RCRA includes
an imminent hazard authority for immediate
action to correct dangers posed by hazardous
waste management activities and created civil

and criminal penalties for improper hazardous
waste activities.

RCRA is one of the simplest environmental
laws enacted in the last decade. Unlike the
Clean Air Act (CAA) and Clean Water Act
(CWA) (which set many technical standards,
emissions limits, and procedural requirements
in the actual statutory language), RCRA leaves
the task of designing and implementing a com-
prehensive regulatory system to EPA within
the broad directive of a single overriding statu-
tory goal—the protection of human health and
the environment. Unlike implementation of air-
and water-pollution control strategies that de-
veloped incrementally over more than a dec-
ade, Congress directed EPA to establish a com-
prehensive regulatory program defining the
area to be regulated, the standards of protec-
tion, and a permitting system, all within a rela-
tively short period of time.

The task was a large one. But faced with
growing public concern and its own percep-
tions of the problem, Congress felt immediate
action was required, even if the result might
be overregulation of some substances. The
RCRA scheme was sufficiently flexible to allow
continued tailoring or fine tuning of the basic
structure once it was established.

Despite the simplicity of RCRA’S approach,
devising and implementing an effective and
timely program with maximum public involve-
ment mechanisms has proved to be a complex
and controversial task. It was widely believed
that if RCRA was to result in a comprehensive
hazardous waste management system, such a
system would have the following essentiaI at-
tributes: 4

1. A minimum Federal regulatory program
would control and define the universe of
regulated hazardous waste, which would
evolve in response to greater knowledge
about the hazards of the wastes and their
interactions with public health and the
environment.

‘House Report 94-1491; 94th Cong.,  2d sess. (1976), at 30
sId.

4See generally, House Report 94-1491, supra  note 2, at 24-32.
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2.

3.

4.

5.

6.

7.

8.

9.

10.

The combined Federal and State programs
would promote the availability of adequate
treatment and disposal capacity.
The program would encourage generators
to use process modification, product sub-
stitution, and recycling to reduce the vol-
umes of wastes generated.
The program would receive adequate
funding through Federal assistance to
States (and other mechanisms).
Permitting and enforcement responsi-
bilities eventually would be handled pri-
marily by the States with Federal over-
sight.
The system would promote public partici-
pation in rulemaking (setting of standards)
and permitting of facilities and would rec-
ognize private lawsuits to alleviate hazard-
ous waste problems in the absence of effec-
tive Federal or State action.
The act’s criminal and civil penalties for
noncompliance would be a further incen-
tive to comply with standards.
The regulatory program would require fi-
nancial responsibility of those parties
engaging in hazardous waste activities and
would end the system of anonymous
dumpers and unmarked, unrecorded sites.
The comprehensive regulatory system
would force internalization of the true
costs of hazardous waste disposal and
eventually would assure that hazardous
wastes are properly disposed, protecting
public health and the environment.
The system would combine onsite treat-
ment ‘of some wastes with offsite treat-
ment for others and secure land disposal
methods for residues that remain hazard-
ous after treatment.

The Federal hazardous waste regulatory sys-
tem still falls short of the ambitious goals of
RCRA. In the more than 6 years since passage
of RCRA, in 1976, implementation of the act
through required rulemaking by EPA has been
slow. Many important statutory deadlines were
missed and several major regulations were pro-
mulgated only after court orders directed EPA
to meet its responsibilities. Among the reasons
cited by EPA for these delays were budgetary

limitations, need for more scientific and tech-
nical information, and the complexity of de-
veloping a comprehensive regulatory program
based on a general statutory mandate.’ On July
26, 1982, EPA issued interim final regulations
governing land disposal facilities and final au-
thorization of State regulatory programs. When
the land disposal regulations became effective
on January 26, 1983, the basic Federal regula-
tory program for hazardous waste activities
was in place. EPA acknowledges that the pro-
gram is not complete—standards for permitting
chemical and biological treatment facilities
have not yet been promulgated, for example,
and further modifications and additions to the
rules already in effect will be made. However,
the institutional framework has been estab-
lished by which most existing and new facil-
ities can be permitted, and State programs can
receive final authorization to operate in lieu of
the Federal program, According to EPA, full
implementation of RCRA through issuance
of detailed technical standards, permitting of
all existing facilities, and final approval of
State programs likely will take an additional
5 to 7 years.

Identification and Classification of
Hazardous Waste–The Trigger

Hazardous waste enters the system at the
point at which it is generated. Under EPA
rules, each generator of solid waste must ana-
lyze its wastes to determine whether there is
hazardous waste. If waste is a hazardous waste
and not exempted by statute or rule, it must
be managed in compliance with EPA regula-
tions or the requirements of an approved State
regulatory program. The waste must be prop-
erly packaged and manifested if shipped off-
site, and must be sent for treatment, storage,
or disposal only to a hazardous waste facility
operated according to EPA standards.

The requirements of the RCRA Subtitle C
regulatory program are triggered by the iden-
tification of a solid waste as hazardous waste.

%ee preamble to EPA land disposal regulations, 47 F,R. 33,
27633,278, July 26, 1982 which summarizes the history of and
changes in EPA’s implementation of subtitle C.
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The universe of hazardous waste is established
by statutory definitions and EPA’s regulatory
interpretations of these definitions are further
modified by various statutory and regulatory
exclusions and exemptions, Solid waste is de-
fined in section 1004(27] of RCRA as:’

any garbage, refuse, sludge . . . and other
discarded material, including solid, liquid,
semisolid, or contained gaseous material re-
sulting from industrial, commercial, mining,
and agricultural operations, and from com-
munity activities . . .

Hazardous waste is defined in section 1004(5)
of RCRA as:7

. , . a solid waste, or combination of solid
waste, which because of its quantity, concen-
tration, or physical, chemical, or infectious at-
tributes, may:

(A)

(B)

cause, or significantly contribute to an
increase in mortality or an increase in
serious irreversible, or incapacitating
reversible, illness; or
pose a substantial present or potential
hazard to human health or the environ-
ment when improperly treated, stored,
transported, or disposed of, or otherwise
managed.

Section 3001 of RCRA directs EPA to devel-
op: 1) criteria for identifying the characteristics
of hazardous waste and 2) criteria for listing
particular hazardous wastes. In adopting these
criteria, section 3001 requires EPA to take into
account “toxicity, persistence, and degrada-
bility in nature, potential for accumulation in
tissue, and other related factors such as flam-
mability, corrosiveness, and other hazardous
characteristic s.” Using the characteristics and
listing promulgated based on theses criteria,
EPA is to define the
waste to be regulated

Exclusions From
Solid Waste and

universe of hazardous
(see table 51).

the Definitions of
Hazardous Waste

RCRA excludes from this definition of solid
waste certain materials  that  are regulated
under other Federal laws or that would be im-

’42 U.S. C. 6903 (14).
742 U. SC. 6903 (5).

Table 51 .—Identification of Hazardous Waste

/s it 43 So/id Waste?
The material is an RCRA solid waste if:
1. It is garbage, refuse or sludge, or other solid, liquid, semi-

Iiquid  or contained gaseous material that:
a. is discarded or is sometimes discarded, or
b. has served its original intended purpose and is

sometimes discarded; or
c. is a manufacturing or mining byproduct and is

sometimes discarded; and
2. It is not excluded from the definition of RCRA solid

waste by statute or rule.
If the waste meets the above two conditions, it is a RCRA
solid waste irrespective of whether it is discarded, used, re-
used, reclaimed, or recycled, or stored or accumulated before
such activities.

Materials that do not meet these conditions are not RCRA
solid wastes and cannot therefore be regulated as hazardous
waste,

Is it a hazardous waste?
A material will be considered as RCRA hazardous waste if
it meets the following conditions:

1. It is a RCRA solid waste and is not excluded from regula-
tion by statute or rule;

2. The waste is listed as hazardous waste or is a mixture
containing a listed waste, and the waste or mixture has
not been specifically del isted; or the waste (or a mixture
containing the waste) exhibits one of the characteristics
of hazardous waste: ignitability, reactivity, corrosivity,
or EP toxicity.

3. The waste has not been excluded by statute or rule from
the definition of hazardous waste.

SOURCES 40 CFR 261 4(b), 40 CFR 261.3, 260.20, 26022, and 40 CFR 261, Sub-
Dart G

practical to regulate under the RCRA scheme.
These statutory exclusions from the definition
of solid waste and thus from the universe of
hazardous waste are: materials in domestic
sewage and irrigation return flows, industrial
point source discharges permitted under CWA,
and source, special nuclear, or byproduct mate-
rial defined under the Atomic Energy Act of
1954, as amended.

EPA has further interpreted the meaning of
solid waste for purposes of hazardous waste
regulation as a material that:

• is discarded, or being stored, or physically,
chemically, or biologically treated before
being discarded; or

● has served its original intended use and is
sometimes discarded; or

● is a mining or manufacturing byproduct
and is sometimes discarded.8

’40  CFR 261 (1982].
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The heart of EPA’s regulatory definition is that
the material is discarded or sometimes dis-
carded. EPA defines discarded as “abandoned
(and not used, reused, reclaimed or recycled)
or disposed of or burned or incinerated or
otherwise treated instead of, or before, being
disposed of.” This broad regulatory concept of
solid waste excludes primary and intermediate
industrial, commercial, mining, and agricul-
tural manufacturing products, but asserts juris-
diction over the broad range of activities in-
volving recycling, reclamation, and reuse. Ma-
terials that are recycled, reclaimed, or reused
are not regulated only when that is the univer-
sal practice in the industry.

There are two important regulatory exclu-
sions from the definition of solid waste. EPA
excepts the burning or incineration of solid
waste as a fuel for the purpose of recovering
usable energy from the meaning of “discarded”
and thus from being a solid waste. EPA also
has excluded materials subject to in situ min-
ing techniques which are not removed from the
ground as part of the mining process from the
definition of solid waste,

The Solid Waste Disposal Act (SWDA)
Amendments of 1980 temporarily exclude from
regulation under Subtitle C of RCRA, hazard-
ous wastes from oil, gas, and geothermal en-
ergy exploration and production; from burn-
ing of coal and other fossil fuels; from mineral
mining and processing, and cement-kiln dust
waste. g

EPA is to study these wastes and to report
back to Congress with recommendations on
whether they should be regulated under Sub-
title C of RCRA. * During the study period,
management of these wastes will be regulated
under other Federal and State laws, including
Subtitle D of RCRA. The amendments provide

‘JPublic  Law 96-482, sec. 7, 94 Stat. 2336, Oct. 21, 1980; 42
U.S.C. 6921.

*The EPA studies are to look at items such as: 1) the source
and volume of the waste, 2) present disposal/utilization prac-
tices, 3) potential danger to human health or the environment,
4) documented cases of proven danger, 5] alternatives to current
disposal practices, 6) cost of alternatives, 7] impact of alternatives
on the use of natural resources, and 8) current and potential use
of these materials.

that EPA may promulgate regulations govern-
ing disposal of fossil fuel combustion, mining,
and cement-kiln dust wastes under section
2002 of RCRA that require placing in the public
record the location of any closed disposal sites
and an analysis of the wastes deposited there.
This temporary exclusion is effective until at
least 6 months after submission of the required
report to Congress and promulgation of reg-
ulations on these wastes, or publication of
EPA’s determination based on these studies
that such regulations are unwarranted. For oil,
gas, and geothermal wastes, the amendments
include a “sense of the Congress” provision
that existing Federal and State regulatory pro-
grams governing these wastes during the in-
terim period should require at a minimum the
recording of the location of any waste disposal
sites that are closed and an analysis of pro-
duced waters and drilling fluids deposited
there that are suspected of containing hazard-
ous substances. The temporary exclusion for
drilling fluids, produced waters, and other
wastes for oil, gas, and geothermal energy ex-
ploration, development, or production is effec-
tive until Congress approves any regulations
recommended by EPA as a result of the study.

In addition to the statutory exclusions, EPA’s
regulations interpreting the statutory provi-
sions exclude certain solid wastes from the
definition of hazardous wastes for the purpose
of subtitle C.10 These exclusions are shown in
table 52.

A solid waste is a hazardous waste if it is not
excluded from regulation as a hazardous waste
and it meets any of the following criteria:

●

●

●

it is listed by EPA in 40 CFR 261, subpart
D, and has not been specifically delisted;
or
it is a mixture of a listed waste and a solid
waste and has not been specifically de-
listed; or
it exhibits any of the four characteristics
for identifying hazardous waste in 40 CFR
261, subpart C: ignitability, corrosivity,
reactivity, and extraction procedures (EP)
toxicity.

1040 cFR 261.4 [1982).
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Table 52.—Exemptions and Exclusions From the
Universe of Hazardous Waste

Exclusions frorn the statutory definitlon of solid waste:
● solid or dissolved materials i n domestic sewage;
● solid or dissolved materials i n irrigation return flows;
. industrial discharges that are point sources subject to Na-

tional Pollutant Discharge Elimination System (N PDES)
permits under sec. 402 of the Clean Water Act; and

● source, special nuclear, or byproduct material defined
under the Atomic Energy Act of 1954, as amended.

Exclusions by rule from the definition of solid waste:
● statutory exclusions above;
. waste burned as fuel for purposes of recovering usable

energy; and
● in-situ mining wastes not removed from the ground,

Temporary statutory exclusions from the definition
of hazardous waste:
● driIIing f I u ids, produced waters and other wastes

associated with the exploration, development, or produc-
tion of crude oil, natural gas, or geothermal energy;

● fly ash waste, bottom ash waste, slag waste, and flue gas
emission control waste generated primarily from combus-
tion of coal or other fossil fuels;

● solid waste from the extraction, beneficiation, and process-
ing of ores and minerals, including phosphate rock and the
overburden from the mining of uranium ore; and

● cement kiIn dust waste.

Solid wastes excluded from the definition of
hazardous wastes in EPA regulations:
●

●

●

●

●

●

●

●

●

●

●

household waste;
agricultural and livestock raising wastes used as fertiIizers;
mining overburden returned to the minesite;
temporary statutory exclusions above;
certain wastes containing exclusively (or almost exclu-
sively) trivalent chromium from leather tanning and
finishing industries, shoe manufacturing and other leather
product industries, and wastewater treatment sludge from
production of TiO, pigment from chromium-bearing ores
by the chloride process (if not hazardous under any other
provision except failure of EP toxicity test for chromium);
solid waste from coal mining and processing;
arsenical treated wood or wood products which: 1) fail the
test for EP toxicity and 2) are discarded by persons using
the wood or wood products for its intended end use (unless
the waste meets other tests for hazardous waste);
any waste, sludge, or residue for hazardous waste treat-
ment that is no longer hazardous because it no longer
displays a characteristic of hazardous waste;
hazardous waste generated in a product or raw material
storage tank, transport vehicle, or in a closed manufactur-
ing process unit or waste treatment unit before it exits from
or is removed from the unit;
samples of solid waste, or of water, soil, or air collected
solely for testing subject to special handling requirements
to qualify for this exemption); and
a delisted solid waste or sludge or residue from treatment
of a delisted hazardous waste (provided that it does not
exhibit any characteristics of hazardous waste).—

SOURCE 40 CRF 261 Subpart C

Hazardous Waste Characteristics

Section 3001 of RCRA requires that EPA de-
velop and promulgate criteria to be used to
identify the characteristics of hazardous waste.
A waste which exhibits any of these charac-
teristics will be considered as a regulated
hazardous waste. EPA regulations use the stat-
utory definition of hazardous waste—i.e., the
potential effects that exposure to such waste
may have on human health or the environment
as two of these criteria. The third criteria is that
the characteristics must be capable: 1) of be-
ing measured by standardized testing protocols
that are reasonably within the capabilities of
the regulated community or 2) of being reason-
ably detected by generators of solid waste
through their own knowledge of their waste
stream. Using these critieria, EPA identified
four characteristics:

●

●

●

●

ignitibility—posing a fire hazard during
routine management;
corrosivity—ability to corrode standard
containers or to dissolve toxic components
of other wastes;
reactivity—tendency to explode under nor-
mal management conditions, to react vio-
lently when mixed with water, or to gen-
erate toxic gases;
EP toxicity (as determined by a specific ex-
traction procedure) —presence of certain
toxic materials (as listed in 40 CFR 261.24)
at levels greater than those specified in the
regulation.

Table 53 shows in more detail the tests to be
used in determining whether a waste exhibits
a hazardous characteristic.

Other properties of some solid wastes that
pose a threat to health and the environment,
such as carcinogenicity, teratogenicity, infec-
tiousness, and mutagenicity, are not included
in the characteristics for identifying hazard-
ous wastes because EPA considers that reli-
able testing protocols for these effects are not
generally available to the regulated communi-
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Table 53.—Characteristics of Hazardous Wastes

Ignitability-(wastes that during routine handl
start fire or exacerbate fire once started):

● liquid with a flash point below 60° C (140° F);
● nonliquid capable under standard temperature and

pressure of causing fire through friction, absorption of
moisture, or spontaneous chemical changes, and, when
ignited, burns so vigorously and persistently that it
creates a hazard;

● ignitable compressed gas as defined by the U.S. Depart-
ment of Transportation; and

•oxidizer as defined by the U.S. Department of
Transportation.

Corrosivity-(wastes that under normal conditions could
corrode through their containers and leach out
other waste constituents):

Ž aqueous material with pH less than or equal to 2 or
greater than or equal to 12.5; or

● liquid that corrodes steel at a rate greater than 6.35
millimeters (0.25 inch) per year under specified test
procedures.

Reactivity—(wastes that are extremely unstable under
normal conditions with tendency to react violently,
explode, or give off dangerous gases):

●

●

●

●

●

●

normally unstable ‘material that readily undergoes
violent change without detonating; or
material that reacts violently with water; or
material that forms potentially explosive mixtures with
water, or when mixed with water generates toxic gases,
vapors, or fumes in a quantity sufficient to present a
danger to human health or the environment; or
a cyanide or sulfide-bearing waste which, when expos-
ed to pH conditions between 2 and 12.5, can generate
toxic gases, vapors, or fumes in a quantity sufficient to
present a danger to human health or the environment; or
material that is capable of detonation or explosive reac-
tion if it is subjected to a strong initiating source or if
heated under confinement or it is readily capable of
detonation or explosive decomposition or reaction at
standard temperature and pressure; or
a forbidden explosive, Class A explosive, or Class B ex-
plosive, as defined by U.S. Department of Transporta-
tion regulations.

Toxic/ty—(wastes are likely to leach out hazardous
concentration of toxic chemicals.) Waste is "EP toxic” if a
specified extraction procedure test yields an extract equal
to or exceeding following levels:

Maximum concentration
Contaminant (milligrams per liter)
Arsenic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0
Barium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0
Cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0
Chromium . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0
Lead. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0
Mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2
Selenium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0
Endrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02
Lindane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4
Methoxychlor . . . . . . . . . . . . . . . . . . . . . . . . . 10.0
Toxaphene . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5
2,4-D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0
2,4,5-TP Silvex . . . . . . . . . . . . . . . . . . . . . . . . 1.0
SOURCE 40 CFR 261 Subpart C

ty. Waste exhibiting these characteristics,
however, may be brought under the subtitle
C regulations through the listing mechanism.

Each ‘generator must determine if a solid
waste exhibits one or more of the specified
characteristics by testing a “representative
sample” of the waste. The testing maybe based
on protocols described in the regulations, on
other protocols approved by EPA as “equiva-
lent,” or the generator may simply apply his
own knowledge of the solid waste or its con-
stituents.

Unlike mixtures containing listed wastes
(which are automatically considered hazard-
ous), mixtures containing unlisted waste are
considered hazardous and subject to regulation
only if the entire mixture exhibits one or more
of the specified characteristics.

Listing of Hazardous Waste

The second method for determining if a solid
waste is a hazardous waste is whether the
waste is listed as a hazardous waste or is a mix-
ture of a solid waste and a listed waste. Sec-
tion 3001 of RCRA requires EPA to develop cri-
teria to be used in listing particular hazardous
wastes and waste streams. The listing criteria
are that the solid waste:

• hexhibits one of the four characteristics of
hazardous waste (ignitability, corrosivity,
reactivity, or EP toxicity); or

● has been found to be fal al in humans in
low doses or, in the absence of human
data, has been shown to be dangerous in
animal studies; or is otherwise capable of
causing or significantly contributing to an
increase in serious irreversible, or in-
capacitating reversible, illness (such waste
is designated “acute hazardous waste”);
or

● contains any of the toxic constituents
listed in Part 261, Appendix VIII which
have been shown in scientific studies to
have toxic, carcinogenic, mutagenic, or
teratogenic effects on human or other life
forms, unless it is determined that the
waste cannot pose a hazard when improp-
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erly managed. This class of waste is des-
ignated “toxic waste. ”

Based on these criteria and available scien-
tific and technical information, in May 1980,
EPA published three generic lists of wastes that
are considered to be hazardous and subject to
RCRA Subtitle C regulation:

1.

2.

3.

hazardous waste from nonspecific sources
(40 CFR 261,31);
hazardous waste from specific sources (40
CFR 261.32); and
discarded commercial chemical products,
off-specification species, containers, and
spill residues thereof (40 CFR 261.33). The
discarded commercial chemical products
list is further divided into wastes desig-
nated as toxic wastes (40 CFR 261,33(f))
and as acutely hazardous wastes (40 CFR
261.33(e)).

Any listed waste is regulated unless it is
delisted either through removal of the listing
of the generic waste or of the specific waste
from a particular facility in response to a peti-
titon for regulatory amendment.

Delisting of Hazardous Wastell

Because the lists of hazardous waste include
a broad range, it may subject some wastes or
individual generators to regulation in cir-
cumstances when their wastes do not pose a
threat to human health or the environment
even when improperly managed. To deal with
the potential for “overregulation,” frequently
inherent in precautionary health and safety
regulatory schemes involving complex scien-
tific and technical issues, EPA has provided
an “escape hatch” through the delisting proc-
ess.

Delisting is accomplished by petitioning for
a regulatory amendment as authorized under
section 7004 of RCRA. A delisting petition as
a rulemaking procedure is subject to require-
ments for public notice and comment. Delist-
ing petitions generally fall into one of two
categories, One type of petition seeks a deter-
mination that a listed waste from a particular

1140 cF’R 260.20  and 260.22 (1982).

generator is not hazardous by demonstrating
that this specific waste under its individual cir-
cumstances does not meet any of the criteria
that caused the waste to be listed generically.
If the petition is granted, waste from that
generator only is no longer considered as listed
hazardous waste. The second type of petition
seeks to remove a listed waste from the haz-
ardous waste lists by demonstrating that EPA
erred in its original generic listing and that the
waste in fact does not meet any of the criteria
for listing. If a generic delisting petition is
granted, the waste is no longer listed hazardous
waste. The delisting provision allows consid-
eration of the variations in individual waste
streams resulting from differences in raw ma-
terials, industrial process technologies, and
other factors. It provides an incentive for some
firms to modify their processes or products so
that their wastes are not classified as hazard-
ous wastes. By September 30, 1982, over 200
delisting petitions had been submitted to EPA
and were under review.

EPA rules provide for the granting of a tem-
porary exclusion based on a finding of sub-
stantial likelihood that a delisting petition will
ultimately be granted. Temporary exclusions
can be issued without advance public notice
or opportunity for comment, however, EPA
retains an opportunity to reconsider its deci-
sion in the future based on new information
received in response to request for comments
published when the temporary exclusion is
granted. Several environmental groups have
criticized granting a temporary exclusion with-
out the procedural safeguards of public notice
and comment. These groups contend that tem-
porary exclusions lifting the requirements for
proper management and tracking of the waste
could result in inadequate protection of health
and the environment, during the interim before
a final determination is made, if more detailed
review in response to public comment indi-
cated that the waste was properly listed as haz-
ardous. On several occasions, EPA has granted
such temporary exclusions without prior op-
portunity for public comment.12 In some cases
— . - .  

lzsee, for examp]e, temporary exclusions at 47 F. R. 52,667,
Nov. 22, 1982,
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EPA’s final determination later modified its
temporary exclusion based on the comments
received and more intensive review.13

The delisting of a facility’s waste does not
mean that it is not subject to hazardous waste
regulation. The facility must continue to ana-
lyze its solid waste, and if it exhibits one of the
four characteristics of hazardous waste or if
it later includes a listed waste, the waste is sub-
ject to subtitle C regulations. Generators have
the burden of demonstrating that their waste
is not hazardous because under RCRA they are
responsible for determining whether their
wastes are hazardous, and because they are
uniquely aware of the contents of their waste
streams.

Changes in the Universe of Hazardous Waste

In general, because of various exemptions
and exclusions and the listing and delisting
processes, the universe of waste covered by the
RCRA Subtitle C regulations can be expected
to change. Moreover, EPA is required to re-
view periodically the lists and the criteria for
identifying waste, and to make appropriate ad-
ditions and deletions as more information be-
comes available, However, EPA has not made
any additions to the list of hazardous waste
since 1980. Under section 3001(c) of RCRA,
State governors may also petition EPA to add
substances to the list. The Governor of Mich-
igan, for example, has submitted a petition re-
questing that EPA add over 200 additional
chemical substances regulated as hazardous
waste in Michigan to the Federal list of haz-
ardous wastes.

Special Exemptions for Certain
Categories of Hazardous Wastes

All wastes in the universe of hazardous waste
are not necessarily subject to the full require-
ments of the RCRA program, For example,
EPA regulations include special limited exemp-
tions for generators which produce hazardous
waste in small quantities, for hazardous wastes
that are used, reused, recycled, or reclaimed,

Issee  47 F.R. 52,667, Nov. 22, 1981, at 52,685.

and for residues of hazardous wastes in con-
tainers. These limited exemptions have the ad-
vantage that EPA retains regulatory jurisdic-
tion over the wastes and activities involved and
could impose additional requirements or in-
voke its enforcement authority where neces-
sary to protect human health or the environ-
ment,

Small Quantity Generator Exemption

EPA has exempted certain small quantity
generators from the standards generally im-
posed on hazardous waste generators. These
small generators are exempted from the noti-
fication, recordkeeping, reporting require-
ments, and from the manifest system. As a con-
sequence of this exemption, unknown quan-
tities of hazardous waste exit the regulated
universe of hazardous waste. In the preamble
to the May 1980 regulations, EPA explained its
reason for creation of this administrative ex-
emption because:

. , . (the) enormous number of small genera-
tors, if brought entirely within the subtitle C
regulatory system, would far outstrip the lim-
ited Agency resources necessary to achieve ef-
fective implementation.14

To qualify for the the small quantity gener-
ator exemption, generators must not generate
or accumulate more than a specified amount
of hazardous waste each month. The small
quantity limits are:

● no more than 1 kilogram per month
(kg/me) for acutely hazardous waste,

● no more than 100 kg/mo of residues or con-
taminated soils, water, or other debris
resulting from the cleanup of any spill of
any acutely hazardous waste; or

● no more than 1,000 kg/m.o (2,200 lb) of any
other hazardous waste, 15

1445 F.R. 33,104, May 19, 1980.
lbIdentified  in 40 CFR 261, subpart C (1982). Many States have

been more restrictive than EPA in granting exemptions for some
of the small quantity generators. In some States, small quantity

generators are thought to be responsible for the most serious
hazardous waste problem, See the discussion of State small
generator provisions later in this chapter.
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In addition, the generator must either treat or
store the hazardous waste in an onsite facility
or ensure delivery to an approved offsite
storage, treatment, or disposal facility. This off-
site facility must be a facility that has interim
status or is permitted under the Federal RCRA
program or an authorized State program, a
State-approved municipal or industrial solid
waste facility (subtitle D facility), or a facility
that beneficially uses or reuses or legitimately
recycles or reclaims the waste or treats it before
such reuse or recycling.

Small quantity generators who mix hazard-
ous waste with nonhazardous waste may take
advantage of the small quantity exemption pro-
vided that the amount of hazardous waste in
the mixture remains below the specified limits
and that the mixture does not exhibit any of
the characteristics of hazardous wastes.

Exemption for Wastes That Are Used,
Reused, Recycled, or Reclaimed

EPA has recognized the need to achieve a
workable balance between the requirement in
subtitle C that hazardous waste be properly
managed and RCRA’S overall objective of pro-
moting the use, reuse, recycling, and reclama-
tion of energy and material from wastes. De-
spite objections that regulation might thwart
the resource recovery goals of RCRA, EPA has
included hazardous wastes that are used, re-
used, recycled, or reclaimed within the uni-
verse of hazardous waste, but has temporarily
exempted many of these wastes from most haz-
ardous waste regulation until special provi-
sions can be developed.

Listed hazardous wastes, mixtures contain-
ing listed hazardous wastes, and sludges,
which are transported or stored before being
recycled, are subject to limited notification,
recordkeeping, transportation, and storage re-
quirements. However, other hazardous wastes
are exempted from regulation altogether if they
are:

●

●

being beneficially used or reused or legit-
imately recycled or reclaimed; or
being accumulated, stored, or physically,
chemically, or biologically treated prior to
beneficial use or reuse or legitimate re-
cycling or reclamation; or

● spent pickle liquor reused in wastewater
treatment in a National Pollutant Dis-
charge Elimination System (NPDES) per-
mitted facility or that is be ing stored or
t r e a t e d  b e f o r e  s u c h  u s e .1 6

Exemption for Residues of Hazardous Waste
in Empty Containers

EPA has decided that any hazardous waste
residues remaining in an “empty” container,
or in an inner liner removed from an “empty”
container, are not subject to hazardous waste
regulation. A container is considered “empty”
if:

●

●

●

If a

it has held a hazardous waste that is a com-
pressed gas, but the pressure in the con-
tainer now approaches atmospheric; or
it has held an acutely hazardous commer-
cial chemical, but has since been triple-
rinsed with an appropriate solvent or
cleaned by some other means shown to
achieve equivalent removal; or
it has held any other type of hazardous
waste, but all waste has since been re-
moved using the practices commonly used
to remove materials from that kind of con-
tainer (e.g., pouring, pumping, aspirating)
and no more than 2.5 centimeters (1 inch)
or 0.3 percent by weight of residue remain
on the bottom of the container or inner
l iner.16

container is not “emptv” according to one
of these three definitions then any hazardous
waste remaining in the container is subject to
full regulation unless the generator qualifies for
the small generator exemption or the container
residues qualify for the recycling exemption.

Provisions of General Applicability to
Hazardous Waste Generators, Transporters, and

Treatment, Storage, Disposal Facilities

Notification

Section 3010 of RCRA’7 requires that all gen-
erators, transporters, and owners or operators
of treatment, storage, and disposal facilities
(TSDFS) must have notified EPA that they are

1840 CFR 261.7, as modified at 47 F.R. 36092, Aug. 18,  1982.
1742 U.S. C. 6930.
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handling hazardous waste within 90 days of the
date EPA issues rules defining hazardous
waste (i.e., by Aug. 19, 1980). The generation,
transportation, treatment, storage, or disposal
of hazardous waste after that date is illegal if
the required notification has not been made.

EPA encountered practical difficulties in ap-
plying the notification requirement to firms
that engaged in hazardous waste activities after
the initial notification date had passed but that
had not been in violation of the requirements
on that date. (For example, small generators
who later exceeded the permissible 1,000
kg/mo level, generators whose wastes were
listed subsequent to the date.) Accordingly,
EPA provided that such firms are not in viola-
tion of section 3010 if they were not required
to notify EPA on the Aug. 19, 1980 notification
date. These firms must notify EPA that they
are engaged in hazardous waste activities after
they become subject to regulation.

The Manifest System

RCRA provides that EPA regulations must
require that waste generators, transporters, and
TSDFS comply with the manifest system. The
manifest system is an integral part of the com-
prehensive hazardous waste regulatory scheme
under RCRA as envisioned by Congress. All
waste shipped offsite of generation must be
manifested; the manifest must accompany
the waste and identify the waste; specify its
quantity, origin, and destination; and the
identity of  the transporter.  The manifest
allows tracking of the waste for enforcement.
The manifest requirement also works to dis-
courage the practices that produced midnight
dumping and orphan dump sites. Addition-
ally, it provides information on which to base
regulation. The requirement is largely self-exe-
cuting because it relies on the regulated com-
munity to monitor compliance and to report
possible violations.

Originally, EPA declined to establish a uni-
form national manifest. Consequently, States
imposed their own manifest requirements. In-
terstate shippers of hazardous waste faced the
possibility of having to carry a different
manifest for each State they traveled through.

In practice, however, many States accepted
manifests of other States for purposes of com-
plying with their requirements if the necessary
identifying information was included. In re-
sponse to industry complaints about lack of
uniformity, EPA has proposed, but not yet
finalized, a national manifest form. 18

Regulation of Hazardous Waste Generators

RCRA places several critical responsibilities
on generators of hazardous wastes. The gen-
erator is responsible for assuring that hazard-
ous waste enters the regulatory system by ana-
lyzing its solid waste to determine whether it
is a regulated hazardous waste. If it is, the
generator must meet notification and reporting
requirements, prepare a manifest for shipping
waste offsite, and properly pack and label the
waste for shipment. Generator activities are
not, however, as directly controlled as those
of hazardous waste TSDF operators. The 1980
RCRA Amendments to section 3002 emphati-
cally placed on the generator the responsibili-
ty to assure that waste is transported to, and
arrives at, an appropriate facility.19

EPA regulations define a generator as:

. . . any person, by site, whose act or process
produced hazardous waste identified or listed
in part 261 of this chapter and whose act first
causes hazardous waste to become subject to
regulation. 20

EPA’s definition of generator means that each
individual plant or facility that produces haz-
ardous waste is considered a separate gen-
erator. The definition of generator does not dis-
tinguish between those who produce hazard-
ous waste as a normal consequence of their
activities or processes, or those who create haz-
ardous waste as a result of an accident or other
unusual circumstances. Exclusion of some sub-
stances (e. g., mine waste) from the definition
of hazardous waste has the effect of removing
the firms that produce these substances from
being considered as generators and from hav-
ing to comply with reporting and recordkeep-
ing requirements, Additionally, a generator

1847 F.R. 9,336, Mar. 4, 1982.
1042  USC.  6922.

Z040  CFR 260.10 (1982).
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must obtain a TSDF permit if the waste is accu-
mulated on the property for more than 90 days
or if the generator treats or disposes of the
waste on site.21

Requirements for Transporters of Hazardous Waste

RCRA directs EPA to establish standards for
transporters of hazardous waste. Safe transport
of hazardous waste from generators to disposal
sites is an important part of the comprehen-
sive regulatory system. Requirements for haz-
ardous waste transport were included to allow
tracking of wastes and to prevent the abuses
of midnight dumpers as well as the safety
threats posed by moving hazardous waste ma-
terials unlabeled and undisclosed in interstate
commerce and from accidents.

Section 3003 of RCRA provides for EPA to
issue regulations for transporters which in-
clude requirements for recordkeeping, com-
pliance with the manifest system, transporta-
tion only of properly labeled and packaged
waste, and transportation of the waste only to
the permitted or interim status TSDFS desig-
nated on the manifest.22  Transporters are not
themselves required to have permits under
RCRA, but they must obtain identification
numbers from EPA and they may not accept
waste from generators who do not also have
identification numbers.

Transporters of hazardous waste are subject
to both EPA’s regulations under RCRA 23 (or
those issued under an approved State pro-
gram), regulations issued by the Department
of Transportation (DOT) under the Hazardous
Materials Transportation Act24 (many of which
have been jointly adopted with EPA), and any
additional requirements of State laws. RCRA
imposes two additional responsibilities to the
DOT hazardous materials regulatory scheme:
notifying of hazardous waste activities and ob-
taining an EPA identification number and
complying with the manifest system, The
RCRA regulations do not apply to onsite trans-

portation of hazardous waste by generators or
by owners or operators of TSDFS. They also
do not apply to transporters of waste from
small quantity generators or (except for limited
provisions) to transporters of recycled waste
or empty containers, because of their exclusion
from most of the subtitle C regulatory system.

Special rules may apply when a discharge oc-
curs during transportation (i. e., when there is
an accidental spilling, leaking, pumping, emp-
tying or dumping of hazardous waste onto or
into the land or water, Furthermore, transport-
ers who hold waste for more than 10 days (ex-
cept under limited circumstances) must com-
ply with the applicable regulations for storage
and for obtaining a RCRA storage facility
permit.25

Requirements for Hazardous Waste Treatment,
Storage, and Disposal Facilities

Section 3004 of RCRA authorizes EPA to pro-
mulgate “such performance standards for haz-
ardous waste treatment, storage, and disposal
facilities as maybe necessary to protect human
health and the environment,” The 1980 amend-
ments require EPA to distinguish, where ap-
propriate, between new and existing facilities
in setting these standards.28

The performance standards are intended to
serve a threefold purpose:

1.

2.

3.

to establish design and operating practices
that are adequate to protect health and
environment,
to provide the technical basis for permit-
ting facilities, and
to set minimum standards for authorizing
State hazardous waste programs,

Section 3004 provides that the EPA perform-
ance standards must include, but are not lim-
ited to, requirements for:

● maintenance of records of all hazardous
wastes handled by the facility and of treat-
ment, storage, or disposal practices used;

Z140 CFR  262.34 (1982).
2242 U,S. C, 6923,
2340 CFR  part 263 (1982).
2149 u .S. C. 1801-1812, (1 978).

ZEJohn  Quar]es,  Federal  Regulation of Hazardous Waste: A
Guide to RCRA  (Washington, DC.: Environmental Law Institute,
1982], pp. 86-87,

2642 u,s.c.  5924,



280 ● Technologies and Management Strategies for Hazardous Waste Control

●

●

●

●

●

●

reporting, monitoring, inspections, and
compliance with the manifest system;
operating methods, techniques, and prac-
tices for treating, storing, or disposing of
hazardous wastes;
location, design, and construction of the
facility;
contingency plans for effective action to
minimize unanticipated damage from haz-
ardous waste treatment, storage, or dis-
posal;
maintenance of operation of the facility
and such additional qualifications as to
ownership, continuity of operations, train-
ing for personnel, and financial respon-
sibility as may be necessary or desirable;
and
compliance with the requirements of
RCRA section 3005 relating to permits for
facilities.

Performance standards commonly are used
to establish the level of effectiveness that a
pollution control technology or managerial
practice must achieve—e,g., a requirement that
a landfill-liner system must prevent waste con-
stituents from entering the environment for 200
years is a possible formulation of a perform-
ance standard. The use of the term “perform-
ance standard” in section 3004, however, is to
be given a broad meaning since the objective
to be met is the “protection of human health
and the environment” from the impacts of haz-
ardous waste management activities. In the
achievement of this overall goal, section 3004
authorizes the use of both the typical perform-
ance standard and the more specific design
standard in setting detailed facility require-
ments. EPA has used both types of standards
in regulations on the operating methods, tech-
niques, and practices, and the location, design,
and construction of hazardous waste facilities.

Regulated Facilities

Facilities must be operated and permitted ac-
cording to the standards established by EPA
under section 3004. EPA regulations have de-
fined “treatment,” “storage,” and “disposal”

quite broadly for the purposes of identifying
activities that are subject to regulation.

A hazardous waste treatment facility is an
operation that uses: “any method, technique,
or process, including neutralization, designed
to change the physical, che:mical, or biological
character or composition of any hazardous
waste so as to neutralize such wastes, or so as
to recover energy or material resources from
the waste, or so as to render such waste non-
hazardous, or less hazardous; safer to trans-
port, store or dispose of; or amenable for re-
covery, amenable for storage, or reduced in
volume. ”27 This definition of treatment is broad
and includes such activities as dewatering or
neutralizing hazardous waste, or mixing a non-
listed hazardous waste with a solid waste to
render the resulting mixture nonhazardous. Re-
cycling facilities are clearly within this defini-
tion, however, EPA has given them a broad ex-
emption from most facility standards. The
cleanup of an accidental spill of hazardous
material may also fall within the definition of
treatment and thus trigger the regulatory re-
quirements.

A hazardous waste storage facility is any
facility that is used for: “the holding of hazard-
ous waste for a temporary period, at the end
of which the hazardous waste is treated, dis-
posed of, or stored elsewhere.”28 EPA rules pro-
vide that generators may store hazardous waste
onsite for up to 90 days, and transporters may
hold hazardous waste for up to 10 days, with-
out becoming subject to the storage facility
standards and permit requirements.

A facility operator is engaged in disposal ac-
tivities under EPA rules if he engages in:

, , . the discharge, deposit, injection, dumping,
spilling, leaking, or placing of any solid waste
or hazardous waste into or on any land or
water so that such solid waste or hazardous
waste or any constituent thereof may enter the
environment or be emitted into the air or dis-
charged into any waters, including ground-
waters. 29

N140  CFR  260,10 (1982).
z840  CFR  260.10 (1982).
Z040 CFR  260.10 (1982).
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However, EPA defines a hazardous waste
disposal facility more narrowly as: “a facili-
ty or part of a facility at which hazardous waste
is intentionally placed into or on any land or
water, and at which waste will remain after
closure. “3° The distinction between disposal as
an activity and disposal facilities is made to
allow EPA to maintain jurisdiction over an un-
intentional spill or other similar act that might
occur, without necessarily requiring a facility
permit based simply on the possibility of such
an occurrence. The key to being a disposal fa-
cility therefore is that the waste is placed in
the land or water so that it may enter the en-
vironment and that waste remains at the facili-
ty after closure.

Standards for TSDFS

EPA’s implementation of requirements of
section 3004 to establish performance stand-
ards for hazardous waste TSDFS has been a
process characterized by delay, false starts, fre-
quent policy reversals, and litigation.31 O n e
result of the complexity and delay encountered
in developing a comprehensive regulatory sys-
tem for hazardous waste is that EPA has pro-
mulgated three different sets of standards for
TSDFS.

Interim Status Standards (40 CFR part 265).–
These regulations, originally published on May
19, 1980, establish administrative and nontech-
nical facility standards applicable to all existing
facilities operating under interim status and to
special technical standards for different types
of facilities. Existing facilities will continue
operating under these requirements until a
final facility permit is issued or denied.

General Status Standards (40 CFR part 264) (Per-
manent Program Standards) .—Regulations es-
tablishing these final technical standards for
permitted hazardous waste facilities were
published over a 2-year period. These stand-
ards are applicable to new and existing facili-
ties at the time the facility permit is issued.

3040 CFR  260.10 (1982).
31This  history is detai]ed  in the preamble to the final  land

disposal facility regulations issued in July 1982. See 47 F.R.
32,276-32,278, July 26, 1982.

They generally impose more stringent detailed
requirements that are adapted to the individual
facility conditions and that are specified in the
permit after the permit review.

Interim Standards for New Facilities (40 CFR part
267).—Because RCRA requires that issuance of
a permit before the construction and operation
of new hazardous waste facilities, the delays
encountered in establishing final permitting
standards threatened to stop construction of
additional waste treatment and disposal ca-
pacity and the development of new, safer waste
management technologies. EPA issued a set of
temporary interim standards for permitting
new facilities in January 1981 to remedy this
situation. (A new facility is any facility that
does not qualify as an existing “interim status”
facility,) These interim standards were super-
seded as part 264 final permit standards be-
came effective.

Interim Status Standards (ISS)

RCRA originally provided that no hazardous
waste facility could operate without a permit
beyond 24 months after the passage of the act
(the date on which the original facility stand-
ards would have become effective if they had
been issued on time). Section 3005 provided
that an existing facility could apply for interim
status allowing it to operate as if permitted,
pending issuance of the standards and action
on the permit application. The 1980 RCRA
amendments changed the date on which facil-
ities had to be in existence in order to qualify
for interim status to November 19, 1980 (the
effective date of the May 1980 implementing
regulations). 32

On May 19, 1980, EPA issued its initial haz-
ardous waste regulations. This rulemaking in-
cluded general administrative and nontech-
nical standards applicable for all TSDFS and
more specific technical standards for different
types of facilities. Table 54 summarizes the
general interim status requirements applicable
to most facilities.

szsolid  waste llisposa] Act Amendments of 1980, Public Law
96-482, sec. 10, 94 Stat. 2338, C)ct.  21, 1980.
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Table 54.—interim Status Standards: General Administrative and Nontechnical Standards
for interim Status Facilities

General requirements for all Interim status facilities:
● Notify EPA of hazardous waste activities.
● Obtain EPA identification number.
Ž Submit Part A permit application.
Ž File annual or other periodic reports required by EPA.
● Comply with manifest system:

—Sign for receipt of waste shipment and return manifest
copies to transporter and generator;

—Inspect shipment and report to EPA any significant
discrepancies in amount, type of waste;

—Report unmanifested waste (except shipments from
exempted small generators); and

—Maintain manifest copy at facility for 3 years.
. Notify EPA before receiving waste shipments from outside

the United States.
● Notify new owner in writing of duty to comply with RCRA

regulations.
● Maintain facility operating record over life of facility

covering:
—Type, quantities, and location of each waste at facility;
—Method of treatment, storage, and disposal;
—Waste monitoring, testing, inspection results, and

analytical data (maintain monitoring data for disposal
facilities through post-closure period);

—Accidents requiring action under contingency plan; and
—Closure cost estimate (and post-closure costs estimate

for disposal facilities).
● Waste analysis:

—Prepare and follow written waste analysis plan specify-
ing detailed chemical and physical analyses to be con-
ducted, sampling methods, and special analyses for ig-
nitable, reactive or incompatible wastes, and for inspec-
ting shipments for compliance with manifest;

—Test a representative sample of wastes before treatment,
storage, or disposal; retest if change in waste generating
processes or if off site wastes do not match manifest
description; and

—Maintain record of waste analyses results.
● Inspections and monitoring:

—Prepare and follow written operator’s inspection
schedule describing types of problems to be detected,
and frequency of inspection;

—Inspect for spil ls at least daily; fol low specif ic
technology inspection and monitoring requirements
under technical standards; and

—Maintain record of inspection results for 3 years.
● Ground water monitoring (landfills, surface impoundments,

and land treatment facilities only):
—By Nov. 19, 1981, develop and implement ground water

monitoring program for assessing the effects of the
facility on the uppermost aquifer underlying the facili-
ty. Program must include:
(i) written ground water monitoring plan, including

sampling and analysis specifications and methods;
(ii) installed system of ground water monitoring wells

(at least one upgradient well and 3 downgradient
wells); and

(iii) outline of ground water quality assessment program
to be implemented if contamination is detected.

● Conduct sampling and testing of ground water:
—First year: quarterly samples of all monitoring wells to

establish background levels of specified parameters:
(i) Maximum contaminant levels in National Interim

Primary Drinking Water Standards (21);
(ii) Water quality indicator parameters: chloride, iron,

manganese, phenols, sodium, and sulfate; and

(iii) Ground water contamination indicator parameters:
pH, specific conductance, total organic carbon, and
total organic halogen.

—Subsequent years: Test for each well quarterly for 6
background water quality indicator parameters; semi-
annually for 4 contamination indicator parameters.

• Continue monitoring program for Iife of facility and dur-
ing 30-year post-closure period for disposal facilities.

● Report ground water monitoring results (for landfills, sur-
face impoundments, and land treatment facilities):
—Waivers of ground water monitoring program available:

(i) by demonstrating low potential for migration of waste
constituents from facility via uppermost aquifer to water-
supply wells. (Written determination is made by facility
operator and certif ied by qualif ied geologist or
geotechnical engineer.) and (ii) for surface impound-
ments neutralizing corrosive waste if demonstrate no
potential for migration from impoundment.

—Use of alternative ground water monitoring program
similar to ground water assessment program allowed if
monitoring of indicator parameters would show
statistically significant changes in water quality.

● Handling ignitable, reactive, and incompatible wastes—
waste analysis and special safety precautions such as
waste segregation, smoking restrictions, and limits on mix-
ing these special wastes are required.

● Site security:
—Maintain site security to prevent unknowing entry, and

to minimize unauthorized entry into facility through
24-hour surveillance, barriers, fencing, posted warnings;
and

—Control entry to active portion of facility.
Ž Personnel training:

—Assure that facility personnel are trained in waste
management, operating, and emergency procedures; and

—Maintain personnel training records until closure.
• Emergency preparedness and prevention and contingency

plan:
—Provide internal alarm and emergency communications

system, fire, spill control, and decontamination equip-
ment, and device for summoning local emergency
assistance;

—Test and maintain systems and equipment for emergen-
cy readiness;

—Develop written contingency plan for accidents and
emergencies;

—Designate emergency coordinator; and
—Provide written report to Regional Administrator within

15 days of events requiring implementation of contingen-
cy plan.

● Closure:
—Develop written closure plan May May 19, 1981, including:

methods of closing (or partially closing) facility at any
time during life of facility and at end of operating life,
estimate of largest inventory of waste in storage or treat-
ment during life of facility, how facility and equipment
will be decontaminated; estimated date of closure;
estimated closure costs; and schedule for final closure;

—Notify EPA 180 days before closure begins;
—Submit closure plan within 15 days of loss of interim

status or receipt of order to stop receiving waste;
—Follow closure plan;
—Complete all treatment, storage disposal activities within

90 days after receiving last waste shipment; and
—Complete closure within 180 days of beginning of

closure period (unless date is extended by RA).
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Table 54.—interim Status Standards: General Administrative and Nontechnical Standards
for Interim Status Facilities—Continued

●

●

●

�

Obtain engineer’s and operator’s certification that closure
is completed according to plan and all equipment and
facilities have been decontaminated or disposed of
according y.
Post-closure (disposal facilities only):
—Develop written post-closure plan by May 19, 1961, speci-

fying monitoring and planned maintenance activities to
be carried on during 30-year post-closure period and
identifying responsible person;

—Follow ground water monitoring plan and reporting
requirements;

—File survey plat showing location, type and quantity of
waste i n disposal faciIity after closure, and amend title
records showing use of land for waste disposal and
restrictions on future use.

Financial responsibility:
—Maintain on file at facility: (i) written estimate of closure

SOURCE 40 CFR Part 265

The interim status standards have generally
been characterized as “good housekeeping” re-
quirements. Except for the ground water mon-
itoring, closure, and post-closure care for dis-
posal facilities, the interim status standards
were intended by EPA to be “capable of being
interpreted and applied in a straightforward
manner without substantial expenditures by
September 19, 1980.33 (As explained later in this
chapter, EPA’s analysis of the ground water
monitoring, closure, and post-closure require-
ments indicated that these imposed the major
economic impacts of the interim status stand-
ards. However, of these, only ground water
monitoring requirements imposed significant
immediate expenses, and these were tempered
somewhat by economies of scale enjoyed by
larger facilities,)

Another significant feature of the interim
status standards is that they are largely self-
executing. That is ,  the facil i ty owner or
operator is responsible for being aware of, in-
terpreting, and assuring compliance with the
regulations. EPA and the States will conduct
periodic inspections to determine if a facility
is in compliance. Adhering to the interim status
standards will not insulate a facility from hav-
ing to comply with administrative orders or
being subject to an imminent hazard action or

3345 F.R, 33,159.60,

costs, adjusted at least annually for inflation, and (ii)
demonstration of mechanism facil i ty wil l  use to
guarantee coverage of closure costs.

● Liability insurance:
—Maintain liability insurance or self-insurance for at least

$1 million dollar per occurrence for sudden accidental
injuries to persons or property from faciIity operations
up to annual aggregate of $2 million (exclusive of legal
costs);

—Owners of surface impoundments, landfills, and land
treatment facilities must provide insurance or self-
insurance of at least $3 million per occurrence for non-
sudden accidental occurrences up to an annual aggregate
of $6 million (exclusive of legal costs). (Variations may
be approved by RA for State insurance requirements or
for State assumption of liability.)

other enforcement measure if the operation of
the facility poses a threat to human health or
the environment.

Interim Status Ground Water Monitoring Requirements

Any interim status landfill, surface impound-
ment, or land treatment facility must have a
ground water monitoring program to assess the
effects of the facility on the uppermost aquifer
underlying the facility. The facility program
must be in place by November 19, 1981. The
program must be continued throughout the life
of the facility and during the post-closure
period for disposal facilities.34 The ISS ground
water monitoring program consists of three
parts:

1.

2.

3.

a written ground water monitoring plan
(including sampling and analysis plan),
an installed system of ground water mon-
itoring wells, and
a written outline of a ground water quali-
ty assessment program to be implemented
if contamination is suggested by analysis
of monitoring data.

The ISS ground water monitoring system
must include at least one upgradient well to
monitor background water quality and at least

aAsee-~O cFR 26.5.gCl,  45 F.R. 33,239, May 19, 1980 and 47 F.R.
1254, Jan. 11, 1982.
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three downgradient wells sufficient to detect
immediately any migration of a statistically
significant amount of waste from the facility
to the uppermost aquifer. The location, depth,
and number of wells must be sufficient to yield
representative measures of background water
quality and to detect contamination.

Initial background levels for all monitoring
wells must be established by sampling at least
quarterly in the first year. The operator must
test each well quarterly during the first year
for 31 specified parameters. These parameters
include the maximum contaminant levels es-
tablished in the National Interim Primary
Drinking Water Standards under the Safe
Drinking Water Act regulationsss, ground
water quality indicator parameters* and four
ground water contamination indicator param-
eters. * * These results are to be reported to
EPA. After the first year, the operator must test
quarterly for the six background water quali-
ty parameters and semiannually for the four
parameters that indicate possible leakage.

By November 19, 1981, ISS facilities must
prepare a written outline of a ground water
quality assessment program to be implemented
if monitoring indicated a statistically signifi-
cant change in ground water quality. The as-
sessment program must be designed to deter-
mine whether waste constituents have entered
ground water, the extent of any contamination,
the rate and extent of migration, and the con-
centration of the contaminant.

Within 7 days of obtaining results indicating
significant changes in ground water, the facili-
ty must notify the Regional Administrator.
within an additional 15 days, the facility must
submit its ground water quality assessment
plan based on its previously prepared written
outline and implement the plan. Additional re-
ports based on the assessment plan must also
be submitted to the EPA Regional Adminis-
trator. The facility must continue to monitor
under the assessment program at least quarter-

‘!% 40 ~FR Part 265, App. III (1982).
“Chloride, iron, manganese, phenols, sodium, sulfate.
● *Specific conductance, pH, total organic carbon, and total

organic halogen.

ly until closure. Unlike the standards for per-
mitting land disposal facilities, the interim
status standards do not require implementa-
tion of corrective action, only continued mon-
itoring of the contamination. However, EPA
may accelerate the call up of the facility’s part
B permit application, or initiate imminent haz-
ard action or a section 3013 administrative
order after receiving notice that the facility
may be affecting ground water quality.

All or part of the ground water monitoring
requirements can be waived under certain
circumstances. If, based on evaluation of cer-
tain specified site conditions, the operator dem-
onstrates that “there is a low potential for mi-
gration of hazardous waste constituents from
the facility via the uppermost aquifer to water
supply wells, ” the facility need not implement
a ground water monitoring program. This dem-
onstration must be in writing, certified by a
qualified geologist or “geotechnical” engineer,
and maintained at the facility.

The ground water monitoring requirements
may be waived for surface impoundments that
are used only to neutralize corrosive wastes if
the operator demonstrates that there is no po-
tential for the migration of hazardous wastes
from the impoundment. This determination
must be in writing, and certified by a qualified
professional.

These waivers of the ground water monitor-
ing standard are made by the facility operator
and are not reported to EPA or the State.
However, the determinations must be main-
tained in the facility file and will be reviewed
during compliance inspections and permit re-
view by EPA or the State agency. If this review
indicates that the waiver was unwarranted, the
facility is subject to penalties for violation of
RCRA regulations.

The facility may implement an alternative
ground water monitoring system other than the
one specified in the regulations if the required
ground water indicator parameters would
show statistically significant changes in water
quality. The alternative ground water monitor-
ing plan must be submitted to the Regional Ad-
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ministrator and certified by a qualified geol-
ogist or geotechnical engineer.

ISS Closure and Post-Closure Requirements

Interim status facilities that close before a
permit is issued must comply with ISS closure
and post-closure requirements. These stand-
ards are similar to the permanent program
standards, except that they do not require more
extensive corrective action and ground water
monitoring requirements for land disposal fa-
cilities. Closure is a period after which hazard-
ous waste is no longer accepted at facility, all
treatment, storage, and disposal operations are
completed, and the facility is closed by, for ex-
ample, installing the final cover on a landfill
or draining and cleaning storage tanks. The
closure period generally will last 6 months,
Post-closure is the 30-year period after closure
when operators of disposal facilities must per-
form monitoring and maintenance activities.

The purpose of the ISS closure regulations
is to ensure that facilities are closed properly:
1) to minimize need for further maintenance,
and 2) to control, minimize, or eliminate post-
cIosure escapes of hazardous waste or constit-
uents into the environment,

There are specific requirements for different
technologies as well as general requirements.
Under general requirements, by May 19, 1981,
all TSDF operators were to have prepared a
written closure plan to be maintained on file
at the facility and identify the steps necessary
to completely or partially close the facility at
any point during its intended operation and
at the end of its operating life.36 The plan also
must include estimates of the largest inventory
of waste that will be in storage or treatment
during facility life, the anticipated closure date,
and an estimate of closure costs, The operator
must amend the plan to reflect changes in the
TSDF operations affecting the closure plan or
planned closing date, The plan must be avail-
able to EPA on request and at inspection,

When an operator decides to close a facili-
ty, the plan must be submitted to the EPA Re-

w40 CFR 265, subpart G (1982).

gional Administrator 180 days before closure
begins (comments and hearings may be re-
quired). (If an operation loses interim status or
is ordered to stop receiving waste, it must sub-
mit a closure plan to EPA in 15 days.)

Closure begins when the last shipment of
hazardous waste is received, the operator then
has 90 days to complete all treatment, storage,
and disposal activities or to remove waste from
the site. All closure activities must be com-
pleted within 6 months or 180 days. This time
can be extended by the EPA Regional Admin-
istrator for certain conditions, Finally, the
operator and a professional engineer must cer-
tify that the facility has been closed in accord-
ance with an approved plan and that all equip-
ment and structures have been disposed of or
decontaminated,

Post-Closure Plan

By May 19, 1981, all disposal facility oper-
ators must also have a written post-closure plan
identifying the activities to be carried on for
30 years after closure. The plan must at a
minimum include provisions for ground water
monitoring and reporting, the planned main-
tenance activities to ensure the integrity of the
final cover or containment and the function-
ing of monitoring equipment; and the identity
of the persons to be contacted about the facili-
ty during post-closure.

Within 90 days after closure, the operator
must provide the Regional Administrator and
local land use authorities with a professional
survey plan showing the disposal areas, types,
location, and quantities of the disposed waste.
The owner must amend the deed or title rec-
ords to note that the land was used for hazard-
ous waste disposal and that its future use is
restricted.

ISS Financial Responsibility and Insurance Standards

The ISS financial responsibility requirements
apply to all TSDFS except those operated by
Federal or State Governments. They were im-
posed to assure that funds will be available to
pay for closure and post-closure care and to
compensate third parties for any injuries suf-
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fered as a result of facility activities. The in-
terim status financial responsibility and liabili-
ty insurance standards are nearly identical to
the standards for permitted facilities.

Each facility must have on file a written esti-
mate of closure costs (to be adjusted annually
to reflect inflation) demonstrating how the
facility plans to cover its closure costs. One or
a combination of several mechanisms can be
used to meet closure costs, including:

• a trust fund,
Ž a surety bond guaranteeing payment into

a trust fund,
• an irrevocable letter of credit,
● a financial assets test, or
● an insurance policy.

The same mechanisms can be used to dem-
onstrate financial responsibility for post-
closure care. For permitted facilities, the rules
allow the posting of a surety bond guarantee-
ing the performance of the closure plan as an
additional means of demonstrating financial
responsibility. The interim status standards
also impose liability insurance requirements
for hazardous waste TSDFS. The facility owner
or operator must maintain liability insurance
or self-insurance of at least $1 million per oc-
currence with an annual aggregate of $2 mil-
lion for claims of sudden accidental injuries
to persons or property from facility operations
(exclusive of legal costs). Owners or operators
of surface impoundments, landfills, and land
treatment facilities must carry additional in-
surance of at least $3 million per occurrence
and $6 million annual aggregate (excluding
legal fees) for nonsudden accidental occur-
rences. These nonsudden liability requirements
will be phased in over 3 years beginning Jan-
uary 1983 for owners who obtain an optional
policy for both sudden and nonsudden occur-
rences that provide coverage of at least $4
million per occurrence and $8 million annual
aggregate (exclusive of legal fees) .37

variations in these requirements are allowed
to provide for use of State insurance require-
ments in States where Federal program re-

37~ 40 CFR  265.147 (1982).

quirements apply if the coverage is consistent
and includes at least the same amount of funds
and coverage. If a State assumes the responsi-
bility for closure, post-closure care, or liability
coverage at a facility (an aspect of some State
siting programs), this assumption may be ap-
proved by the Regional Administrator as an al-
ternative to liability insurance.

Interim Status Standards for Landfills

Interim status landfills are subject to the
general facility standards, some additional
technical standards for ground water monitor-
ing, financial responsibility, and closure and
post-closure care. Basically, the interim stand-
ards are directed at controlling the general
problems associated with landfill operations:
fire, explosion, toxic fumes, and contamination
of surface and ground waters. The facility must
be operated to divert rainwater run-on into,
and to collect runoff from, the active portion
of the landfill. Measures to control wind disper-
sion of contaminated soils must be adopted (if
necessary). Ignitable and reactive wastes must
be treated or mixed before landfilling so that
they no longer meet ignitable or reactive waste
characteristics,

Specific requirements are imposed to limit
the disposal of liquids in landfills that could
form leachate that would allow waste constit-
uents to enter the environment. The May 1980
rules banned most landfilling of free liquids or
wastes containing free liquids after November
19, 1981, An exception was made for disposal
of bulk liquids or noncontainerized liquids in
a landfill with a liner that is chemically and
physically resistant to the liquid and with a
leachate collection and removal system to re-
move any leachate. The rules also allowed land-
filling of liquids in very small containers (e.g.,
capsules) and in containers (e.g., batteries) that
were not designed for the purpose of storage.

Among the exceptions to the original restric-
tions on disposal of liquids in landfill are the
following:

● containerized liquid Ignitable wastes until
May 26, 1982, if they were protected from
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●

●

●

materials or conditions that would cause
them to ignite:38

labpacks (overpacked metal drums holding
smaller nonleaking containers of hazard-
ous waste and absorbent material to ab-
sorb any leaks) as long as certain restric-
tions on ignitable, reactive, and incompati-
ble wastes are met:39

liquid containerized waste that is treated
or stabilized so that free liquids are no
longer present (e.g., absorbent material is
added to the drum); and
containers holding free liquids if the
liquids are removed from the container or
absorbent material is added before land-
filling so that free liquids do not remain.

The July 1982 land disposal regulations mod-
ified the interim status standards applicable to
landfills to make them consistent and conform-
ing with final technical standards for permit-
ting, Further provisions were added to land-
filling of containerized liquid waste to reduce
the likelihood of subsidence and leading by re-
qui r ing  the  f i l l ing  o f  a  conta iner  wi th
90-percent absorbent solid material or crush-
ing, shredding, or “similarly reducing” the con-
tainer in volume before landfilling.

The function and design of the final landfill
cover must be specified in the closure and post-
closure plans. Also, the plan must include strat-
egies to: control surface water infiltration and
migration of pollutants from the facility and
prevent erosion; maintain the final cover; mon-
itor leachate and gas control systems; maintain
and protect surveying benchmarks; and restrict
access to the facility.

Interim Status Standards for Incinerators

The interim status standards for incinerators
impose general operating requirements aimed
at reducing the potential hazards involved. No
special technical performance or design stand-
ards were imposed. Additional analysis of the
wastes to be incinerated is required to deter-
mine their heating value, halogen content, sul-
fur content, and concentrations of lead and

SEAT  F.R. B,SOT, Feb. 25, 1982, 40 CFR 265.312 (b).
3946 F.R. 56,592, NOV.  17, 1981, 40 CFR 265.316.

mercury. The incinerator must be operating at
steady state conditions before waste is added.
The existing combustion and emission control
instruments must be checked every 15 minutes.
Outside stack gases must be visually inspected
every hour, and the incinerator and associated
equipment must be inspected daily. At closure,
all wastes and residues must be removed from
the facility. Hazardous waste residues must be
sent to an approved facility. (Note: many in-
cinerators also qualify as treatment and storage
facilities because they accumulate or treat
wastes before incineration and must comply
with those standards as well.)

EPA has made two significant exemptions
to the interim status standards for incinerators.
Boilers that burn hazardous waste to recover
energy are currently excluded from the defini-
tion of disposal by incineration and are not sub-
ject to any standards under Subtitle C of RCRA.
A limited exemption from interim status stand-
ards is granted to incinerators that burn waste
that is considered hazardous solely because it
is corrosive or ignitable, or both, or waste that
is listed because it possesses certain reactivi-
ty characteristics (described in 40 CFR 261.23
(a)(l),(2),(3),(6),(7), or (8)) and will not be burned
when other hazardous wastes are present in
the combustion zone.

The subpart O standards for additional waste
analysis, monitoring, and inspection are not re-
quired of these incinerators if the operator
demonstrates in writing that such ignitable,
corrosive, or reactive waste would not rea-
sonably be expected to contain any of the Ap-
pendix VIII toxic constituents. The written
demonstration must be maintained at the facili-
ty and will be reviewed when the facility is per-
mitted. These special incinerators, however,
must comply with the general facility interim
status standards including reporting, record-
keeping, initial waste analysis, facility opera-
tion and inspection, compliance with the mani-
fest system and financial responsibility, and
compliance with the special standards for in-
cinerator closure.

The interim status standards for incinerators
were amended in January 1981 and June 1982
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to make them conform with changes adopted
for permanent program permitting standards.

Interim Status Standards for Surface Impoundments

Regulations imposing operating require-
ments for existing surface impoundments used
for storage, treatment, or disposal of hazardous
wastes are intended to minimize or control the
major problems encountered with these facil-
ities—leakage of hazardous waste constituents
to ground water, air emissions from volatile
wastes, and overtopping of the impoundments
and spilling of the wastes because of overfill-
ing, precipitation, run-on, or wind.

The standards require that surface impound-
ments be operated to maintain at least 2ft of
freeboar 40 to protect against overtopping. Im-
poundments with earthen dikes must have pro-
tective covering such as grass, rocks, or plastic
sheeting to limit erosion and maintain struc-
tural integrity. Additional waste analyses are
required before use of the impoundment for
new wastes or use of new treatment processes,
Ignitable or reactive wastes must be pretreated
to remove the hazardous characteristics before
being placed in a surface impoundment. In-
compatible wastes must not be put in surface
impoundments. The level of freeboard in an
impoundment must be inspected daily to detect
or prevent overtopping, and the structure and
associated equipment must be inspected week-
ly for leaks or deterioration. Surface impound-
ments must comply with the ground water
monitoring regulations for interim status
facilities.

At closure, all wastes, residues, and con-
taminated soils must be removed from the fa-
cility and sent to an approved treatment or
storage facility. If the surface impoundment is
a disposal facility, it must follow final closure
procedures similar to those for landfills, meet
financial responsibility requirements, and pro-
vide post-closure care.

*4O CFR 265.222 (1982).

General Facility Standards for Permitting
Hazardous Waste TSDFS

The interim status standards govern facility
operation until a permit is issued. Before a
facility is issued a final permit, it undergoes
a detailed review to determine that its future
generation will be in compliance with the gen-
eral Phase II standards.

More than 10,000 existing facilities submitted
part A permit applications to obtain interim
status. Most of these facilities will have to be
permitted under the final standards. This proc-
ess is expected to take 5 years or more. EPA
anticipates that a significant number of smaller
interim status landfills and surface impound-
ments will close rather than incur the expenses
of upgrading the facility to obtain a permit.

Table 55 summarizes some of the key ele-
ments of EPA’s final part 264 permit standards.
These standards incorporate and build on the
interim status requirements. For example,
ground water monitoring at landfills during in-
terim status will indicate if any contamination
may have occurred and thus be used to decide
what type of monitoring and corrective action
may be demanded as a permit condition if the
facility continues to operate (see table 56).

A major criticism of the adequacy of in-
terim status requirements has been that they
will govern TSDF operations until a permit
is issued-which could be 5 years. Neither the
interim status standards nor the permit stand-
ards have addressed whether more stringent
standards for inspection, prepermit reviews,
and monitoring are necessary to identify and
correct situations that may pose a threat to
human health and the environment before the
ISS facility is called in for its permit review.

The permanent program standards of 40 CFR
part 264 are largely identical to the interim
status requirements for waste analysis, person-
nel training, emergency prevention and pre-
paredness, contingency planning, closure and



Table 55.—Technical Performance Standards for Containers, Tanks, Incinerators, Landfills, and Surface Impoundments

Design and operating conditions

Containers (Subpart 1)
Container and/or liners must be compatible with wastes.
Storage area containment system must control the
larger of 10 percent of the volume of the wastes or the
volume of largest container.

Storage area must have impervious base, run-on controls,
and collection system designed for control of and
removal of liquids, spills, and run-on unless containers
are elevated or protected from contact with liquids. No
spill containment system required for wastes that do
not include free liquids if the storage area is designed
so that liquids cannot come in contact with containers.

Containers must be closed except when adding or
removing wastes.

Tanks (Subpart J)
Applicable to all treatment and storage tanks, except

covered underground tanks that cannot be entered for
inspection. Tank must have sufficient shell strength to
prevent rupture or collapse; minimum shell thickness to
be specified by RA in permit. Tanks and/or liner must
be compatible with wastes. All tanks must have con-
trols to prevent overfilling. Covered tanks must have
pressure controls. Uncovered tanks must have controls
for preventing run-on and maintain sufficient freeboard
to prevent overflow as specified by RA in permit.
Special contingency plan for spills or leaks must pro-
vide for expeditious waste removal and repair of tanks.

Incinerators (Subpart O)
Incinerators must achieve: 99.99 percent destruction
removal efficiency (DRE) for principal organic hazardous
constituents (POHCS) specified in permit and specific
emissions limits for HCI and particulate set in permit.
Facility must install monitoring equipment and process
controls necessary to assure operation within permit
limits at all times, to control fugitive emissions, and to
provide automatic waste feed shutoff if operations ex-
ceed permit conditions. Permit will specify acceptable
range in composition and operating limits for each
waste feed. Facility must burn only waste feeds
approved in permit under specified operating conditions
based on trial burn or alternative data.

Exemptions.’ Facilities burning only ignitable, corrosive,
or reactive wastes that contain no, or insignificant
amounts of, Appendix Vlll constituents and that will not
pose a threat to human health or the environment if in-
cinerated can receive a limited exemption. These
facilities must be permitted and comply with Subpart O
waste analysis and closure standards and with general
Part 264 TSDF standards.

Inspection arm monitoring Closure/post closure

Weekly inspections of containers, storage areas, and
containment systems for leaks, spills, or deterioration.

Check overfilling controls and any monitoring equipment
daily. Check liquid level of open tanks daily.

Weekly inspection of aboveground construction and sur-
rounding areas for corrosion or leaks. Schedule for
emptying of tank and entry for inspection of interior to
be specified in permit.

A Submit trial burn emissions monitoring results for dif -
ferent waste feeds for permit. Special ‘trial burn permit
for new facilities required.

B. During operation: daily visual inspection of incinerator
and equipment for spills, leaks, fugitive emissions;
continuous monitoring of temperature, feed rate, air
flow, stack gas CO, and other indicators of operating
conditions and possible malfunctions. At RA request,
sample and analyze waste feeds and stack gas emis-
sions to verify compliance with standard. Weekly test
of waste feed cutoff system and alarms unless RA
specifies less frequent period.

Remove all wastes, residues, decontaminate containers;
send hazardous wastes to TSDF.

Remove wastes, residues, decontaminate tanks and
equipment. Send hazardous waste to TSDF.

Remove wastes and residues, decontaminate equipment;
send hazardous wastes to TSDF.



Table 55.—Technical Performance Standards for Containers, Tanks, Incinerators, Landfills, and Surface Impoundments—Continued

Design and operating conditions Inspection and monitoring Closure/post closure

Landfills (Subpart N)
All landfills (except existing portions) must have a liner
to prevent migration of wastes to soils, ground, or sur-
face waters through closure. Material must prevent
waste passing into liner during active life of unit, resist
failure and degradation, and be compatible with wastes.
Liner must cover all earth likely to be in contact with
wastes or Ieachate. Liner base must support and resist
pressure gradients to prevent failure. RA will set liner
design and operating specifications to achieve perform-
ance standards in permit.

All landfills (except existing portions) must have a
Ieachate collection and removal system above the liner
designed and operated to prevent liquids accumulation
of more than 1 ft above the liner and to function with-
out failure, clogging, or degradation through scheduled
closure. RA will set design and operating specifications
for Ieachate collection system in permit.

Exemptions from Iiner-leachate collection system require-
ments can be granted by RA if alternative design and
operating practices and locations prevent migration of
any hazardous constituent to ground or surface waters
at any time in the future. All landfills must install run-
on controls and runoff management systems sufficient to
control flow into or out of the unit from a 24-hr 25-yr
storm and control wind dispersal of particulate.

Disposal of bulk liquids in landfills is limited to facilities
with liners and Ieachate collection and removal systems.

Design and operating conditions necessary to achieve
performance standards will be specified in the permit
by RA.

Surface Impoundments (Subpart K)

All surface impoundments (except existing portions)
must have a liner that prevents migration of any wastes
out of the impoundment to adjacent soil, or surface or
ground water at any time during the active life of the
facility (including closure).

Exemption from liner requirement for alternative design
and operating practices and location characteristics
that prevent migration of any hazardous constituent
into ground or surface water at any future time.

Impoundment must be designed, built, and operated to
prevent overtopping from overfiling, run-on, malfunc -~.-
tion, or human error.

Dikes and containment must be designed, built, and
maintained to prevent massive failure without relying on
the assumption that the liner will function without
leakage during the active life of the unit.

Special contingency plan provisions for immediate shut
down, spill containment, emptying of unit, and
emergency repairs.

The RA will specify all design and operating require-
ments necessary to meet these standards in the permit.

Inspect liner, Ieachate collection system and cover, dur-
ing and after construction or installation for defects,
damage, or nonuniformities that may affect performance.

Inspect weekly for improper operation, deterioration, mal-
function of run-on or runoff, and wind dispersal con-
trols, and for liquids in Ieakdetection system or leach-
ate in the Ieachate collection system and proper func-
tioning of systems. All “regulated” units must implement
ground water monitoring program as specified in permit.

Exemption from detection monitoring program for
facilities that install double liners with leak-detection
system between the liners. If any liquid is detected be-
tween liners, facility must repair the liner or lose the
exemption.

Exemption from ground water monitoring may be granted
if RA finds that there is no potential for migration of liquid
from a regulated unit to the uppermost aquifer during the
active life and closure and post-closure care periods.

Inspect liner and cover during and after installation for
defects, damage, or nonuniformities that may affect
performance.

At least weekly and after storms, inspect for evidence of
deterioration, malfunction, improper operation of over-
topping controls, drops in level of contents, liquids in
the leak-detection system, severe erosion, or deteriora-
tion in dikes or other containment.

Implement appropriate ground water monitoring program
specified in permit unless an exemption applies (see
landfills).

Final cover should minimize liquid migration through
closed unit, require minimal maintenance, promote
drainage, resist erosion or abrasion of cover, accom-
modate settling, subsidence while assuring cover integ-
rity. Cover permeability should be less than or equal to
the liner or natural subsoils.

Facility must comply with permit specifications on clo-
sure and post-closure care for maintenance of final
cover, monitoring, and Ieakdetection systems. Leachate
collection system must be operated until Ieachate is no
longer detected. Ground water monitoring and response
program requirements must be observed.

NOTE: RA—Regional  Administrator.

SOURCE: 40 CFR Parl 264.
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Table 56.—Ground Water Monitoring Program for Permitted Land Disposal Facilities

●

●

If

●

●

Sam-pie each monitoring well at least semiannually for the
indicator parameters, waste constituents, or reaction prod-
ucts specified in the permit; and
Determine ground water flow rate and direction in the up-
permost aquifer at least annually.
detection monitoring results indicate a statistically signifi-
cant increase over background values of ground water con-
centrations of any specified parameter at any well at the
compliance point, the owner/operator must notify the RA
and:
Immediately sample ground water at all monitoring wells
to determine the concentration of all Appendix Vlll constit-
uents that are present in ground water and establish a
background value for each Appendix Vlll constituent at the
compliance point;
Submit a permit modification application for a compliance
monitoring program (including” a proposed concentration
limit for each hazardous constituent found at the com-
pliance point) or alternatively, demonstrate that the
statistically significant increase is caused by a source
other than a regulated unit, or results from an error in
sampling, analysis, or evaluation.

Exemption from detection monitoring program is provided
for double-lined facilities with leak detection system be-
tween the liners and which are located above the seasonal
high water table. If liquid is detected between the liners,
the liner must be repaired and certified to maintain the
exemption.

Compliance monitoring program— To be implemented
whenever hazardous constituents are detected at the com-
pliance point and to be carried out during a specified com-
pliance period.

The owner/operator must track the migration and concentra-
tion of hazardous constituents from the regulated unit to
determine if the units are in compliance with the ground
water protection standard specified in the permit con-
sisting of:

● A list of the hazardous constituents to be monitored; and
● A concentration Iimit for each hazardous constituent based

on:
(a) background level;
(b) maximum concentration limits (MCLS) for 14 constitu-

ents under the SDWA regulations, if the MCL is higher
than background level; or

(c) an alternate concentration limit approved by the RA,
Under the compliance monitoring program, the owner

●

●

●

If

●

●

operator must:
Measure the concentrations of specified hazardous con-
stituents in ground water at each monitoring well at the
compliance point at least quarterly;
Determine the ground water flow rate and direction in the
uppermost aquifer at least annually; and
Sample all monitoring wells at least annually for Appen-
dix Vlll constituents to determine if additional constituents
not identified in permit are present in ground water and
report any additional constituents to the RA.
monitoring results indicate that the ground water protec-
tion standard specified in the permit is being exceeded for
any hazardous constituent at any monitoring well at the
point of compliance, the facility owner/operator must notify
the RA and:
Submit a permit modification application for establishment
of a corrective action program; or
Demonstrate that the ground water protection standard is
being exceeded because of an error in sampling, analysis,
or evaluation or because of contamination from a source
other than a regulated unit.

Corrective action program— To be undertaken if compliance
monitoring indicates that the ground water protection
standard is exceeded and to be continued unitl the levels
of hazardous constituents are reduced below their respec-
tive concentration limits.

The corrective action program to be specified in the permit

If

consists of:
1. Specific corrective measures to remove the hazardous

waste constituents or to treat them in place to prevent
levels of hazardous constituents exceeding the ground
water protection standard at the compliance point; and

2. A monitoring program for determining the success of
corrective actions and for measuring compliance with
the ground water protection standard.

concentrations of hazardous constituents in the around
water between the compliance point and the downgradient
facility boundary exceed the ground water protection stan-
dard, the operator also must take corrective actions
specified in the permit to remove or treat in place those
hazardous constituents,

The owner operator must report annually on the effectiveness
of the corrective action.

Corrective action measures may be terminated and the facility
may resume compliance monitoring once the concentra-
tion of hazardous constituents is reduced to below the
specified limits,

If the owner/operator is conducting corrective action at the
end of the compliance period, the corrective action must
be continued until monitoring data shows that the ground
water protection standard has not been exceeded for a
period of three consecutive years.

SCURCE:  40 CFR 264,  Subpart F
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post-closure care, and financial responsibility
(see table 54 and discussion of these provisions
under interim status standards above). The per-
manent program standards do add some addi-
tional requirements—two location criteria for
facilities in seismically active areas and in
10()-year flood plains. The part 264 standards
impose more detailed monitoring and inspec-
tion than the interim status standards. During
permit review, the general standards of the
regulations will be tailored to the specific con-
ditions of each facility, and special operating
stipulations will be incorporated into the per-
mit by the Regional Administrator. EPA guid-
ance documents will provide detailed instruc-
tions for interpreting and applying the part 264
standards and measuring the adequacy of each
permit application.

Among the most important part 264 stand-
ards are the requirements for permitting new
and existing incinerators and land disposal
facilities (landfills, surface impoundments,
waste piles, and land treatment units). EPA has
adopted general performance standards for
these facilities that will be converted into
specific and detailed permit conditions by the
permit writer based on consideration of infor-
mation supplied with the part B permit applica-
tion and EPA guidance materials. The general
strategy of the part 264 permit standards are
discussed below. Criticisms of the adequacy of
these standards are addressed in part III of this
chapter.

Storage Facilities

The standards applicable to surface storage
facilities (tanks and containers)* and their
related treatment operations focus on the con-
tainment of wastes to prevent their uncon-
trolled release into the environment. All stor-
age facilities must have a primary containment
system to hold the waste and to prevent spills
and leaks. In order to detect cracks, corrosion,
deterioration, and leaks, an inspection program
is required, to the extent practical. Design

*Note: the storage facility regulations issued in January 1981
originally included waste piles and surface storage
impoundments—these provisions were superseded by the July
1982 and land disposal regulations.

specifications for the tanks will be reviewed
by the Regional Administrator who will require
a minimum shell thickness to be maintained.
This design standard will be set on a case-by-
case basis by the Regional Administrator ap-
plying appropriate industrial design stand-
aras. 41 Where primary containment devices are
easily damaged or are impractical to inspect,
a secondary containment system is also re-
quired. Standards for underground storage or
treatment tanks have not been promulgated.

Incinerators

The Phase II regulations, for incinerators in-
clude the “good operating practice” standards
established for interim status facilities as well
as additional performance and design require-
ments. Before an incinerator can receive a per-
mit, it must conduct trial burns for the waste
feeds that it proposes to incinerate. New facil-
ities must obtain a trial burn permit granted
for a limited duration following submission
and approval by EPA of a detailed plan for the
test burns. Permitted incinerators must meet
three performance standards: 1) a minimum
(99.99 percent) destruction and removal effi-
ciency rate (DRE) for each principal organic
hazardous constituent (P(IHC) designated by
EPA for each hazardous waste feed; 2) a max-
imum emissions rate of 1.8 kg/hr or a minimum
removal rate of 99 percent for hydrogen chlo-
ride from the exhaust gas emitted from in-
cinerators burning hazardous waste contain-
ing more than 0.5 percent chlorine; and 3) a
maximum emission rate of particulate of 180
milligrams per dry standard cubic meter.42 I n
addition, incinerators must meet specified op-
erating conditions, and provision must be
made for continuous monitoring with respect
to combustion temperature, waste feed rate, air
feed rate, and carbon monoxide content of the
exhaust. Daily inspections are required of in-
cinerators and associated equipment, including
alarm systems and emergency shutdown con-
trols. Incinerators must upgrade and install
necessary monitoring equipment and emis-
sions controls. Limited exemptions for in-

4140 CFR 264.191 (1982).
4z40  CFR  264,343 (1982).
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cinerators burning certain ignitable, corrosive,
or reactive wastes can be generated if it is
demonstrated that the waste either does not
contain or contains very small concentrations
of Appendix VIII hazardous constituents,

Land Disposal Facilities

Promulgation of final standards for land dis-
posal facilities (landfills, surface impound-
ments, waste piles, and land treatment units)
was delayed owing to EPA’s decision in Feb-
ruary 1981 to repropose these standards in a
form substantially revised from the approach
originally proposed in December 1978. The em-
phasis was shifted from the setting of uniform
design requirements to the use of more general
performance standards. (The original design
standard approach was subject to opportunities
for variances when alternative designs could
achieve equivalent environmental protection.
These variances included use of risk assess-
ment.) The July 1982 performance standards
rely on a site-specific approach allowing
specific measures for the protection of ground
water and the environment to be developed
during the permitting process. Final regula-
tions governing land disposal facilities were
promulgated on July 26, 1982, and became ef-
fective on January 26, 1983, 6 months later.43

These regulations are discussed in part 111 of
this chapter and summarized in tables 55 and
56.

Facility Permitting

Section 3006 of RCRA requires that owners
and operators of hazardous waste TSDFS must
obtain a permit. Permits are to be issued either
by EPA under the Federal part 264 final techni-
cal standards and part 122 and 124 consolidated
permit procedures or by a State under an au-
thorized State hazardous waste program. Ex-
isting facilities that qualify for interim status
may continue operating without a permit pend-
ing review of their applications, Interim status
facilities are treated for purposes of RCRA as
if a permit has been issued.

4347 F.R. 32,274.

To qualify for interim status, a facility must:
1) have existed on November 19, 1980, 2) have
notified EPA of its hazardous waste activities
under section 3010, and 3) submitted its part
A permit application, The interim status is
valid as long as requirements continue to be
met.

EPA has divided the permit application for
hazardous waste facilities into two parts:

1.

2,

Part A.—The initial permit application,
which includes information on the facil-
ity location, design capacity, types and
quantities of hazardous waste handled,
and proximity to drinking water wells, and
which was in most cases to be submitted
by November 19, 1980.
Part B.—The final permit application to be
submitted to demonstrate compliance with
the part 264 general facility standards,
which includes more detailed technical in-
formation on facility design and operating
procedures.

With the promulgation of technical standards
for most TSDFS, it is now possible for EPA to
process part B applications. However, existing
facilities have been asked to wait until EPA re-
quests them to submit their final applications.
The agency expects it will take several years
to complete the initial round of permit-granting
activities. Applications for new facilities are
being given a high priority since neither con-
struction nor operation can begin without a
permit.

Each part B permit application is first re-
viewed for completeness. If it is complete and
indicates compliance with standards, a draft
permit is prepared and made available for pub-
lic notice and comment, and (if warranted)
public hearings, The draft (and final) permit
will contain the specific conditions applicable
to each facility and may include additional re-
quirements that the Regional Administrator
may impose (e. g., as added liability insurance
coverage, the specific indicator parameters to
be included in a ground water monitoring pro-
gram, or the wastes that may be burned at an
incinerator), After considering the comments,
EPA issues a final decision on the permit ap-
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plication responding to all significant com-
ments. Appeals may be made within 30 days.
State procedures may differ slightly, but all
State procedures must include adequate oppor-
tunities for public participation.

Final permits generally will be issued for a
fixed term not exceeding 10 years. The facili-
ty operation will be reviewed at the end of the
permit term, before renewing the permit. (A
modification of the permit period from 10 years
to the lifetime of the facility is under considera-
tion by EPA.) A facility must operate under a
permit throughout its active life and any post-
closure period as well as during any compli-
ance period required of the facility. The EPA
Regional Administrator can review a permit
at any time to determine whether it should be
modified, revoked, reissued, or terminated.

EPA will grant RCRA permits-by-rule to cer-
tain hazardous waste facilities that are per-
mitted under other Federal laws provided that
they meet special RCRA conditions.44 Eligible
facilities include barges or vessels used for
ocean disposal of hazardous waste (Marine
Protection, Research, and Sanctuaries Act),
underground injection wells (SDWA), and pub-
licly operated treatment works (CWA).

To simplify the permit application and re-
view process and to avoid duplicative re-
quirements, EPA adopted the consolidated per-
mit regulations. These provisions allow an ap-
plicant to submit information required for sev-
eral different permits on a single standardized
form. The rules also establish a uniform per-
mit review and approval process applicable to
all permit applications under the following
programs:

● the Hazardous Waste Management Pro-
gram under RCRA;

● the Underground Injection Control Pro-
gram under SDWA;

● the National Pollutant Discharge Elimina-
tion System under CWA; and

● the Prevention of Significant Deterioration
Program under CAA, where this program
is operated by EPA.

%0 CFR 122.26 (1982).

Imminent Hazard and Enforcement Provisions

RCRA provides EPA with a variety of mech-
anisms to measure and enforce compliance
with the Federal program requirements and to
take necessary action to mitigate threats to
human health and the environment from haz-
ardous waste management activities.

Section 3007 of the act authorizes any EPA
employee (or representative, such as a contrac-
tor) or an employee of a State with an approved
program, to inspect at reasonable times the
premises of any generator, transporter, or fa-
cility operator (including any person who was
engaged in such activities in the past).45 Access
to records and property relating to hazardous
waste is also required for inspection purposes.
Failure to cooperate with an inspection may
subject the party to enforcement penalties. This
inspection authority is not ‘Limited to hazardous
waste as defined in RCRA regulations, but may
also be used whenever EPA has reason to be-
lieve that the material involved may be hazard-
ous under the broad statutory definition. (Gen-
erators or facilities that are currently excluded
or exempted from RCRA regulations are sub-
ject to EPA’s inspection authority to determine
if they are properly claiming such exclusion
or if a hazard exists.)

Section 3013 is an important information-
gathering tool added by the 1980 amend-
ments.48 Section 3013 of the act authorizes EPA
to issue an administrative order requiring site
monitoring, assessment, and reporting. If EPA
believes that hazardous waste on the site may
pose a substantial hazard to health or the en-
vironment, EPA may order the past or present
owner or operator of an active or inactive haz-
ardous waste facility to implement a monitor-
ing and testing program. EPA has invoked this
provision on several recent occasions for facil-
ities that have violated hazardous waste rules
possibly resulting in environmental contami-
nation.

RCRA provides EPA with a range of admin-
istrative and judicial enforcement options

4542 us-c. 6927,

’42 U.S.C.  6934.
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and civil and criminal penalties that may be
used against persons who violate RCRA, its
implementing regulations, or permit condi-
tions. The civil enforcement options include
issuance of administrative compliance orders
requiring immediate action or action according
to a specified schedule for correcting violations
of subtitle C requirements. Alternatively, EPA
may sue in Federal court for an injunction re-
quiring correction of the violations. Noncom-
pliance may result in permit suspension or
revocation and/or imposition of civil penalties
of $25,000 for every day of violation.47

RCRA imposes criminal sanctions for viola-
tion of administrative or judicial compliance
orders. It is a Federal criminal offense for any
person knowingly:

1.

2.

3.

4.

to transport a hazardous waste to an
unpermitted facility;
to treat, store, or dispose of hazardous
waste without a permit or in knowing vio-
lation of any material condition of a per-
mit;
to make a false statement or representa-
tion in any application, label, manifest,
report, record, or other document used in
the RCRA program; or
to generate, store, treat, transport, dispose
of ‘or otherwise handle any hazardous
wastes and knowingly to destroy, alter, or
conceal any record required to be main-
tained under RCRA regulations. 48

Conviction of these knowing violations can
result in fines of up to $25,000 or $50,000 per
day and imprisonment of up to two years.
These penalties are more severe than the crim-
inal sanctions imposed under, for example,
CWA. Criminal proceedings may be brought
against corporations or individuals. Individual
employees of firms that violate RCRA hazard-
ous waste regulations can be prosecuted, fined,
and imprisoned for their part in the offense.
The corporate shield does not insulate them
from the consequences of their actions.

The 1980 amendments created an additional
felony offense for particularly egregious viola-

... ———.
~PRCRA Sec. sC)Oa,  42 U.S. C. 6928.
4842  u . s.c . 6928 [d).

tions which carry severe criminal penalties or
fines of up to $250,000 for individuals or up
to $1 million for corporations and/or imprison-
ment of up to 5 years.49 A felony of “knowing
endangerment” exists if a person violates a
RCRA requirement with the knowledge that
another person may thereby be placed in immi-
nent danger of death or serious bodily injury,
and if the violator manifests an unjustified and
inexcusable disregard or an extreme indiffer-
ence for human life. The RCRA violations cov-
ered by the knowing endangerment provision
are transporting waste to an unpermitted facil-
ity or treating, storing, or disposing of waste
without a permit or in violation of a permit or
omitting material from a permit application;
or failing to abide by interim status regulations
and standards for TSDFS.

Imminent Hazard

Under section 7003 of RCRA, EPA may sue
in Federal court for injunctive relief upon
receipt of evidence that the handling, storage,
treatment, transportation, or disposal of any
solid or hazardous waste may present an “im-
minent and substantial endangerment to health
or the environment. “50 EPA interprets “immi-
nent and substantial endangerment” as posing
a “risk of harm” or “potential harm” but not
requiring proof of actual harm. EPA is express-
ly authorized under the 1980 amendments to
take any necessary action under the imminent
hazard section, including the issuance of ad-
ministrative orders, to protect public health
and the environment.

Citizen Suits.-Section 7002 of RCRA provides
that any person may initiate a citizen suit
against any other person alleged to be in viola-
tion of a permit, regulation, or provision of
RCRA whether or not Federal authorities have
taken action. 51 Before filing suit, the plaintiff
must give 60 days’ notice to EPA, the States
involved, and the alleged violator. A citizen suit
may also be brought against EPA for failure to
perform a nondiscretionary duty under RCRA.
No advance notice need be given to EPA if the

@PUb]ic  L~w 96-482,  Sec. 13,  94 Stat, 2339; 42 U.S. C. 6928 (e].
5042 U ,S.C, 6973.

’142 U.S.C.  6972.
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hazardous waste provisions of RCRA are in-
volved. Citizen suits are an additional and
potentially powerful mechanism for assuring
that the intent of RCRA is carried out by those
engaged in hazardous waste activities and by
State and Federal agencies. Section 7002 au-
thorizes the award of attorneys fees and litiga-
tion costs to any party whenever the court de-
termines that such award is appropriate. (The
party need not be the prevailing party in the
case to recover the costs of bringing the
lawsuit.)

State Programs

Under RCRA section 3006, States may exer-
cise primary responsibility for administration
and enforcement of a hazardous waste man-
agement regulatory program under State law
in lieu of the Federal EPA program provided
that the State program meets certain minimum
Federal standards.52 RCRA also provides for in-
terim authorization of existing State programs
that allow the State to continue to administer
its regulatory program instead of the Federal
program while the final Federal program is
being developed and the State permanent pro-
gram applications are prepared and reviewed.
In States with interim authorization or final
authorization, generators, transporters, and
facility operators are subject to a single hazard-
ous waste regulatory program—without such
authorization they would have to comply with
both the Federal and State program require-
ments.

Congress anticipated that all States eventual-
ly would assume primacy for regulating haz-
ardous waste management. RCRA offers two
incentives for State participation: first, the op-
portunity for the State to administer its own
program instead of having the Federal Govern-
ment regulate hazardous waste in the State;
and second, Federal grants and technical
assistance for development and operation of
State programs, Current economic conditions
and budgetary constraints have made the con-
tinued availability of adequate Federal grants
and technical assistance uncertain. Some State

5242  USC.  6926,

officials have suggested that uncertainty about
the availability of these grants may induce
some States to decline to regulate hazardous
wastes and to allow the Federal Government
to finance and operate the regulatory program
within these States. Those instances, however,
are expected to be few if Federal grants are
maintained.

State Program Approval

Section 3006 of RCRA establishes the re-
quirements and procedures for approval of
State programs by comparing them to the Fed-
eral program. Implementation of the Federal
RCRA program was then a precondition for
State hazardous waste program development,
Delays in promulgation of the Federal regula-
tions delayed State program efforts. To help
States develop acceptable regulatory programs,
RCRA directed EPA to issue guidelines for
State programs within 18 months (i.e., by April
1978). EPA missed this deadline. The guide-
lines were eventually issued in January 1980,
and implementing regulations were finally
issued in May 1980.

Section 3006 provides for two types of pro-
gram authorization: interim authorization and
final authorization.

Interim authorization is available to State
programs in existence before 90 days after pro-
mulgation of the standards for the Federal per-
manent program (EPA has set this date as
October 26, 1982) if the State program is sub-
stantially equivalent to the Federal program
requirements. Final authorization is given to
State programs that are fully equivalent to the
complete Federal regulatory program.

EPA has divided the State interim authoriza-
tion process into two phases which correspond
roughly with the phases in development of
TSDF standards.

Phase I Interim Authorization,–States may apply
for phase I approval to operate State program
requirements for identification and listing of
hazardous waste, reporting, a manifest system,
and preliminary standards for generators,
transporters, and interim status TSDFS.
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Phase II Interim Authorization.—States can re-
ceive interim authorization to permit TSDFS
under State programs before final authoriza-
tion. Phase II authorization includes permit-
ting requirements, standards of general ap-
plicability, and technical standards for dif-
ferent types of TSDFS. Phase II approval is
divided according to “components” corre-
sponding to the facility standards issued by
EPA:

●

●

●

Component A.—Permitting of storage fa-
cilities: containers and tanks, based on
Federal permit standards published on
January 12, 1981,53

Component B.—Permitting of incinerators
and other treatment facilities based on
EPA regulations issued January 23, 1981,54

and
Component C. —Permitting of land dis-
posal facilities: landfills, surface impound-
ments, waste piles, and land treatment fa-
cilities based on EPA standards issued July
26, 1982. 55

States cannot be authorized to issue RCRA
permits for those TSDFS for which EPA has
not issued technical permitting standards, for
example, underground storage tanks, or chem-
ical and biological treatment facilities, These
facilities remain subject to Federal permitting
and to any independent State requirements.
States applying for interim authorization must
obtain phase I authorization as a prerequisite
to receiving phase II authorization, however,
they may be granted simultaneously.

Demonstration of Substantial Equivalence

To obtain interim authorization, a State must
show that it has an existing State program as
defined by EPA rules, the State program is sub-
stantially equivalent to the Federal program
requirements, and the State has an acceptable
authorization plan outlining what changes will

—
5346 F.R. 2804. Note, the storage iaci]ity standards including

standards, for surface storage impoundments and waste piles,
were modified and became part of component C land disposal
facilities published on July 26, 1982.

5446 F. R. 7666, Note, these were modified for incinerators on
June 24, 1982, 47 F.R, 27,520.

SS47 F.R, 32,274.

be made in the State program to qualify for
final authorization,

Three tests are applied to demonstrate the
substantial equivalence of a State program to
the Federal interim status program.

1. The State program must control substan-
tially the same universe of waste as the Fed-
eral program so that there are no major gaps
in coverage. The State program must have pro-
visions for identifying the characteristics of
hazardous waste and for listing hazardous
wastes so that the State program controls sub-
stantially the same universe of waste as the
Federal program. In practice, this has meant
that the States’s listing requirements and haz-
ardous waste characteristics must be nearly
identical to the Federal regulations. If they are
not the same, the State program must effective-
ly control the same universe of waste plus con-
tain a commitment to expand the State pro-
gram to cover currently unregulated hazardous
wastes within a reasonable period of time after
interim authorization. (States may regulate a
larger universe of hazardous waste than the
EPA program; however, all wastes regulated
under the Federal program must be in the
State’s universe of waste.

2. The State program must have adequate
regulatory authority to control generators,
transporters,  and operators of  hazardous
waste TSDFS including provisions for requir-
ing compliance with permitting standards,
reporting requirements, and with a manifest
system. The State program standards for per-
mitting TSDFS must provide substantially the
same level of protection for human health and
the environment as the Federal facility stand-
ards.

3. The State must show that it has adequate
funding and personnel for administration
and enforcement of the State program.

During the interim authorization period,
State programs can vary from the Federal pro-
gram in listing and characterization methods,
States that do not control certain hazardous
wastes because those wastes are not generated
or disposed of in the State may receive author-

99-113 0 - 8 ? - 20
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ization provided that they commit to develop
regulatory requirements to cover those wastes
in the future.

A State may operate its program under inter-
im authorization until it receives final authori-
zation. Under RCRA, the State must receive
final authorization by January 26, 1985, or the
Federal Government will resume regulatory
authority over hazardous waste activities in the
State. If a State does not apply for or receive
interim or final authorization, hazardous waste
activities in the State are subject to both the
Federal program requirements and to other
State regulations, if any.

States may apply for interim authorization
at any time until close of the interim authori-
zation period. With publication of the land dis-
posal rules in July 1982, EPA announced that
establishment of the permanent Federal pro-
gram was largely complete and that it would
begin to accept applications for final State
authorization. Interim authorization lasts until
24 months after the effective date of the Federal
permanent program regulations. EPA has an-
nounced that the interim authorization period
will expire January 26, 1985. In applying for
interim authorization, States commit to plan
for upgrading their programs to qualify for
final authorization by the end of the interim
authorization period. Obtaining interim author-
ization is not a precondition for receiving final
authorization. In fact, some States with existing
programs may skip the interim authorization
route and apply directly for final authorization.
As of November 1, 1982,35 States had qualified
for phase I interim authorization and 5 States
had received phase II interim authorization for
components A and B. (See table 73 in in part
II of this chapter.)

Partial Authorization and Cooperative Arrangements

Because some States may not have all the
necessary authority or regulations to operate
an acceptable State regulatory program during
interim authorization, EPA has initiated par-
tial program authorization and cooperative
agreements.

Under partial authorization, EPA will ap-
prove those portions of a State program that
meet the minimum Federal requirements for
substantial equivalency with the Federal pro-
gram while EPA administers and enforces the
remaining elements of the Federal program.
For example,  i f  the State lacks adequate
authority under State law to require com-
pliance with a manifest system, EPA will
nevertheless approve the rest of the State pro-
gram for controlling hazardous waste activities
provided that the State plan specifies the steps
to be taken to get final authorization by the end
of the interim authorization period. EPA will
then administer and enforce the Federal mani-
fest requirements for that State, while State re-
quirements control other activities.

For States that cannot qualify for partial in-
terim authorization, EPA has initiated a coop-
erative arrangement that allows the States to
administer some functions of a hazardous
waste management system for EPA, while EPA
administers and enforces the remaining func-
tions under the Federal program. These coop-
erative arrangements are different from par-
tial authorization. The purposes of cooperative
arrangements is to encourage States to adopt
a State hazardous waste program by allowing
them to administer portions of a State program
in coordination with EPA while giving the
States the time and opportunity to develop a
satisfactory State program that can qualify for
interim and/or final authorization.

Final Authorization of State Programs

Once final authorization is granted, the State
hazardous waste regulatory program operates
in lieu of the Federal program. The State
assumes full authority to administer and en-
force the RCRA hazardous waste regulatory
system. On authorization, EPA’s regulatory
and permitting responsibilities will largely
cease. Thereafter, if EPA exercises its enforce-
ment power, it will enforce compliance with
State program and permit requirements, not
the Federal standards. EPA will retain its over-
sight and enforcement authority over the State
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program to ensure that it continues to operate
effectively according to its approved plan. The
Federal program requirements are not appli-
cable in the State unless EPA revokes the
State’s final authorization. EPA will initially
retain some regulatory responsibility for those
waste management technologies for which
Federal permitting standards have not been
issued and which cannot therefore be per-
mitted under an approved State program,
States can, however, regulate and permit these
facilities under State law, As EPA further
refines and adds to the Federal program, States
will be expected to make similar modifications
and additions to their State program and to
maintain equivalency and consistency.

Requirements for Final Authorization

To receive final authorization, a State must
demonstrate that its program meets the re-
quirements of section 3006(b):

the State program is equivalent to the Fed-
eral program;
the State program is consistent with the
Federal program and with other State pro-
grams;
the State has adequate administrative re-
sources to operate a comprehensive pro-
gram regulating hazardous waste gener-
ators, transporters, facility owners, and op-
erators; and
the State has adequate enforcement au-
thority to require compliance with its
program.

These requirements are more comprehensive
than the substantial equivalency tests for in-
terim authorization. The State must regulate
the full universe of waste controlled under the
Federal program with no gaps in coverage. The
State must regulate generators, transporters,
and TSDFS. The State facility standards must
provide at least the same degree of protection
of human health and the environment as the
Federal standards, The State program must
also have adequate opportunities for public
participation in program development and in
permitting procedures.

EPA has announced that it will now accept
applications for final authorization of State
programs. 56  Because RCRA requires a mini-
mum period for review by EPA and public
comment and hearing, EPA estimates that final
program authorization will take a minimum of
6 months after submittal of a complete applica-
tion. States must obtain final authorization by
the end of the interim authorization period. If
the State program is not given final authoriza-
tion by the end of the 24-month period (by
Jan. 26, 1985), or if EPA makes a final deter-
mination rejecting the State’s final program
application, EPA must operate the Federal
program in that State. EPA and the State
must complete program development, review,
public participation, and program approval
within the next 2 years to meet EPA’s an-
nounced goal of final authorization of 45
States by January 1985.

One of the significant issues to be faced in
final authorization will be how to treat State
programs that are significantly different from
the Federal program. Guidance will have to be
developed to demonstrate equivalency, consist-
ency, and adequacy. Under RCRA section
3009, once EPA has issued regulations dealing
with any aspect of hazardous waste activity,
any State regulations on the same subject may
not be less stringent than the Federal require-
ments. 57 The 1980 Solid Waste Disposal Act
amendments reinforced, however, that a State
may have more stringent provisions than the
Federal program. However, just how much
more stringent State program requirements
may be without being considered inconsistent
with the Federal or other State programs, or
being held unconstitutional as a restraint on
interstate commerce, is an open question.
This question will become more controver-
sial as some States adopt considerably more
stringent restrictions on hazardous waste ac-
tivities, such as banning land disposal of cer-
ta in  recyc lab le  or  ex t remely  dangerous
wastes or imposing more difficult technical
requirements on existing and new facilities.

51347 F. Il. 32,382, July 26, 1982.
5742 U.S.C,  6929.
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Superfund

Introduction

The Comprehensive Environmental  Re-
sponse, Compensation, and Liability Act of
1980 (C ERCLA), or “Superfund,” was a com-
promise measure.58 Legislation to provide for
emergency response and cleanup for chemical
spills and releases from hazardous waste sites
and to provide compensation for damages from
these incidents had been considered in previ-
ous Congresses. But such legislation had met
substantial opposition because of several con-
troversial provisions dealing with liability for
damages and creation of a cleanup trust fund
financed by taxing the oil and chemical indus-
tries.

CERCLA authorizes the Federal Government
to respond directly in the event of chemical
spills and releases of hazardous substances
into the environment. The framework for coor-
dinated Government response is established by
the National Contingency Plan (NCP). To pay
for emergency response and cleanup actions,
CERCLA created the Hazardous Substance Re-
sponse Trust Fund financed by a tax on crude
oil, imported petroleum, and certain chemicals.
The collection of the Superfund tax is author-
ized for 5 years (until the end of fiscal year
1985) or until the total unobligated balance in
the Response Trust Fund established under
CERCLA reaches $900 million or a total of
$1.38 billion has been collected, whichever oc-
curs first. The total amount expected to be
available in the Superfund trust fund is $1.6
billion. 59

CERCLA also created a second fund, the
Post-Closure Liability Trust Fund, to pay for
post-closure care, remedial action, and dam-
ages from releases at qualifying hazardous
waste facilities. The $200 million post-closure
trust fund is financed by a tax on hazardous
waste received at treatment or disposal facil-

Sapub]ic Law g6-Ej  Io, 94 Stat. 2767, Dec. 11, 1980; 42 U.S.C.
9601 et seq.

Seof  the total  $1,6 billion,  $1.38 billion will  come from th e

Superfund tax and $0.22 billion from appropriated funds.

ities and which will remain in the facility after
closure.

One of the most important provisions of
CERCLA allows the Government to recover the
costs of such response and remedial action.
CERCLA imposes strict liability for the cost
of Government response actions and damages
to natural resources on those responsible par-
ties whose actions cause release of hazardous
substances. The liability for cleanup costs
under CERCLA is far-reaching. It places the
ultimate responsibility for cleanup costs on the
past and present owners or operators of facil-
ities, on the transporters who accepted waste
for transport and selected the facility, and on
the generators whose wastes were sent to the
facility.

Hazardous Substances Under CERCLA

The Government may take response action
under CERCLA whenever there is a release or
threat of release of a hazardous substance or
of any pollutant or contaminant which may
present an imminent and substantial danger
to public health, welfare, or the environment.

The range of substances for which response
action is authorized in CERCLA is significantly
broader than the universe of hazardous waste
under RCRA. A hazardous substance as de-
fined in section 101(14)60 of CERCLA includes:

(A) any hazardous substance designated pur-
suant to section 311(b) (2)(A) of the the Clean
Water Act;

(B) any element, compound, mixture, solu-
tion, or substance designated pursuant to sec-
tion 102 of CERCLA;

(C) any RCRA hazardous waste;
(D) any toxic pollutant listed under section

307(a) of the Clean Water Act;
(E) any hazardous air pollutant designated

under section 112 of the Clean Air Act; and
(F) any imminently hazardous chemical sub-

stance or mixture under section 7 of the Toxic
Substances Control Act.

Response actions are not limited to releases
of the hazardous substances defined above;
releases of “pollutants or contaminants” are

~4  Stat. 2769; 42 U,S.C. 9601 (14)
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also covered. For example, a material excluded
from regulation under RCRA or other laws
could nevertheless be considered as a “pollut-
ant or contaminant” under CERCLA. Under
section 104(b) of CERCLA “pollutant or con-
taminant” includes but is not limited to:

. . . any element, substance, compound, or mix-
ture, including disease-causing agents, which
after release into the environment and upon ex-
posure, ingestion, inhalation, or assimilation
into any organism, either directly from the en-
vironment or indirectly by ingestion through
food chains, will or may reasonably be an-
ticipated to cause death, disease, behavioral ab-
normalities, cancer, genetic mutation, physi-
ological malfunctions (including malfunctions
in reproduction) or physical deformations, in
such organisms or their offspring.61 

The definitions of “hazardous substance”
and “pollution or contaminant” specifically ex-
clude petroleum, natural gas, natural gas liq-
uids, liquified natural gas, and synthetic gas
unless designated as a hazardous substance
under CERCLA or other laws.

Reportable Quantities,–Section 10262 of CERCLA
provides for the establishment of reportable
quantities of hazardous substances, Any re-
lease of these substances exceeding specified
amounts must be promptly reported to the Na-
tional Response Center (NRC). The initial re-
portable quantity is 1 lb except for those haz-
ardous substances for which different report-
able quantities have been set under section
311(b)(4) of CWA.63 EPA is authorized to ad-
just the initial reportable quantities, as ap-
propriate, EPA may designate additional “haz-
ardous substances” subject to the reporting re-
quirements if release of such substances may
present a substantial danger to the public
health, welfare, or the environment, Failure to
report a release of a reportable quantity is
punishable by fine or imprisonment. To en-
courage reporting, section 102(b) provides that
neither the notification nor any information
derived from it may be used against the per-

13194 Stat.  2775; 42 U .S. C. 9604 (a)(2).
ez94 Stat,  2772; 42 U.S. C. 9602.

WA list of these reportable quantities is found at 40 C.F. R. 117.3
(1982).

son reporting in any criminal action except in
prosecutions for perjury or false statement,

Notification of Inactive Waste Management Sites

Section 103 of CERCLA requires that the lo-
cation of any facility where hazardous sub-
stances have been treated, stored, or disposed
of and which is not permitted or accorded in-
terim status under RCRA must be reported to
EPA by June 10, 1981.84 This notification re-
quirement applies to the past or present owners
or operators of the facilities and to any persons
who accepted hazardous substances for trans-
portation and selected a facility for storage
treatment or disposal. The notification must
identify the location of the facility, the amount
and type of hazardous substance found there,
and any known, suspected, or likely release of
such substances from the facility. EPA is to
notify a State of the existence of any such facili-
ty in that State. Section 102 directs EPA to
issue regulations specifying the types of
records to be maintained by the persons giv-
ing notice. These records must be maintained
for 50 years from enactment of CERCLA or
from the date the record was established,
whichever is later.

Section 103 imposes stiff penalties for failure
to comply with notification or recordkeeping
requirements. In addition, persons who fail to
report as required may not invoke the defenses
against liability and the limitations on liabili-
ty for cost recovery and environmental dam-
ages available to responsible parties.

The reportable quantities, notification, and
recordkeeping requirements are not applicable
to:

●

●

●

permitted or interim status facilities under
RCRA;
federally permitted releases (as defined in
sec. 101(10) of CERCLA); 65

application or storage of the Federal Insec-
ticide, Fungicide, and Rodenticide Act
(FIFRA) registered pesticides by an agri-
cultural producer;

%34 Stat, 2773; 42 U.S. C. 9603 (c).
8594 Stat.  2 768; 42 U. S.C. 9601 ( 10).
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●

•

●

releases of a consumer product;
releases of hazardous substances that are
required to be reported or that are ex-
empted from reporting under RCRA; or
continuous releases that are stable in quan-
tity and regularity, and which have already
been reported to the NRC. (Continuous re-
leases must be reported annually, and the
NRC must be notified immediately of any
s ta t i s t i ca l ly  s ign i f i cant  increases  in
quantity.)

Response Authority Under CERCLA

Section 104 of CERCLA establishes an ex-
tremely broad Federal response mechanism to
deal with releases or threatened releases of
hazardous substances into the environment.66

The section authorizes the President to take
whatever action is deemed necessary to re-
move, arrange for removal, provide remedial
action, or any other action consistent with the
NCP necessary to protect public health or wel-
fare or the environment. By Executive Order,
the President has delegated primary respon-
sibility for carrying out the response activities
under CERCLA to EPA.67

Direct Government action is authorized in
cases of a release or a threatened release unless
it is determined that response action will “be
done properly by the owner or operator of the
facility or vessel from which the release or
threat of release emanates, or by any other
responsible party.”68 The term “facility” is also
given an expansive definition in CERCLA:

. . . “facility” means (A) any building, struc-
ture, installation, equipment, pipe or pipeline
(including any pipe into a sewer or publicly
owned treatment works), well, pit, pond,
lagoon, impoundment, ditch, landfill, storage
container, motor vehicle, rolling stock, or air-
craft, or (B) any site or area where a hazardous
substance has been deposited, stored, disposed
of, or placed, or otherwise came to be located;
but does not include any consumer product in
consumer use or any vessel.69

—
‘%4 Stat. 2774; 42 U.S.C.  9604.
67 Executive Order 12316,  46 F.R. 42,237, May 12? 19814
%4 Stat. 2774; 42 U.S.C. 9604 (a)(l).
‘%34  Stat. 2769; 42 U.S.C. 9601 (9]. Vessels are separately de-

fined as any watercraft.

CERCLA authorizes the President to take
direct Government action to remove or miti-
gate the threat in the event of a release or
threatened release of a hazardous substance,
pollutant, or contaminant which presents an
imminent and substantial threat to human
health and welfare or to the environment. Two
types of response actions can be financed by
the Response Trust Fund: removal actions and
remedial actions.

A removal action is a short-term emergen-
cy response action designed to remove or miti-
gate an immediate threat to health, welfare, or
the environment. Fund expenditures for re-
moval actions are limited to $1 million or 6
months duration from the date of the initial
response. These limits may be exceeded if there
is a continued and substantial immediate threat
to human health and the environment and the
required action is unlikely to be performed by
any other party.

In contrast, remedial action is a long-term
action directed at a permanent remedy to re-
move or correct the threat caused by the release
of hazardous substances to the environment.
Remedial actions are limited to sites that are
listed on the National Priority List and where
no responsible party will take prompt effective
action to correct the situation. Before a fund-
financed remedial action can be taken, the
State must enter into a cooperative agreement
or contract with EPA to assure all future
maintenance of the remedial response at the
site for the life of the response action, to
assure the availability of adequate offsite
treatment, storage, or disposal capacity, and
to contribute 10 percent of total remedial ac-
tion costs. [if, however, the site was owned
by a State or locality at the time the hazard-
ous substance was deposited, the required
contribution is 50 percent or more of the costs
depending on the degree of  culpabil i ty.)
CERCLA requires that any remedial actions
must be consistent to the extent practicable
with the NCP.

Government action under section 104 of
CERCLA is not limited to instances when the
occurrence or threat of a release is known. The
act authorizes investigative actions, monitor-
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ing,  testing, and surveys  to  de termine
whether a suspected release has occurred or
might occur. A release might be suspected on
the basis of an outbreak of illness or disease,
or complaints of illness or disease that might
be attributable to exposure to a hazardous sub-
stance, pollutant, or contaminant. Section 104
also authorizes expenditures for any additional
planning, legal, fiscal, economic, engineering,
architectural, or other studies or investigations
necessary or appropriate to plan or direct re-
sponse actions, or to pursue cost recovery and
enforcement actions under section 107.

Abatement Orders

In addition to direct Government response,
CERCLA also provides for administrative and
judicial abatement actions to compel cleanup
by responsible parties. Section 106 authorizes
EPA to issue administrative orders to owners
or operators of facilities or to other persons to
take necessary action to abate an imminent
and substantial threat caused by a release or
threatened release.70 These administrative
orders are enforceable in Federal court. Alter-
natively, the Administrator may ask the Depart-
ment of Justice to seek appropriate relief from
a Federal court, such as an injunction against
a responsible party requiring cleanup or per-
formance of necessary investigations, or sup-
plying alternate drinking water supplies to the
affected communities. Fines of $5,OOO per day
can be assessed for violations of abatement
orders. Additionally, the Government may seek
punitive damages of three times the cleanup
costs under a section 107 cost recovery action
if a responsible party does not comply with an
abatement order.

Cost Recovery Actions

Under section 107 of CERCLA, the Govern-
ment may sue to recover the costs of remedial
action, damages for harm to natural resources,
and administrative costs.71 In appropriate
cases, the Government may sue for punitive

TO(3A  stat, 2780; 42 U.S. ~. gGOG.
71gA  Stat,  2781; 42 U.S. C. ‘607.

damages from owners and operators of facil-
ities, transporters, generators, site owners, and
other responsible parties.

It is generally agreed that CERCLA imposes
s t r i c t  l i ab i l i ty  in  cos t  recovery  ac t ions .
CERCLA specifies that it imposes the same
standard of liability as section 311 of CWA.
Courts have held that section 311 imposes strict
liability and joint and several liability. A major
issue in cost-recovery actions is the extent to
which CERCLA may impose joint and several
liability for remedial action costs, CERCLA is
silent on the issue. Language that would have
expressly applied the doctrine of joint and
several liability to Superfund actions was
dropped as part of the compromise to pass the
legislation. Congress left the issue to be re-
solved by the courts applying common law
theories. EPA and the Department of Justice
have taken the position that joint and several
liability is available under statutory and com-
mon law principles in Superfund actions,

A second issue is the degree of contribution
available from others to responsible parties
who have been held liable. This issue has not
yet been litigated to conclusion and is expected
to become increasingly prominent as Federal
and State enforcement actions proceed.

Initial settlements negotiated between the
Federal Government for several interim Na-
tional Priority List sites have involved many
responsible parties, The potential availability
of joint and several liability may have prompted
many of these parties to settle. Section 107 can
also be used prospectively to seek advance pay-
ment for cleanup from parties who contributed
to the problem at a particular site. Before fil-
ing suit, notices of the planned section 106 and
107 actions are usually sent by Federal enforce-
ment officials to potentially responsible parties
in an attempt to encourage the parties to enter
settlement negotiations with EPA to achieve
site cleanup. This advance notice and the op-
portunity for negotiations are not required. As
an incentive to negotiate, EPA might agree not
to proceed further against the settling parties
for additional site cleanup costs in appropriate
cases.
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The National Contingency Plan

The principal mechanism for implementing
the Government response under CERCLA and
for determining the extent of liability under the
cost-recovery provisions of section 107 is the
NCP. Section 105 of CERCLA directs EPA to
revise and republish NCP—which was original-
ly established under section 311 of CWA to deal
with oil and chemical spill emergency response
and cleanup—to include a new national haz-
ardous substance response plan specifying the
procedures and standards for Government re-
sponse to hazardous substances releases.72 The
revised NCP was to be published within 180
days of enactment of CERCLA after opportuni-
ty for public review and comment (i.e., June
1981). This deadline was missed, and the NCP
was eventually published under court order on
July 16, 1982.73

NCP is intended to provide a comprehensive
framework for the national response program
for hazardous substance spills and releases.
Section 105 requires that NCP specify the pro-
cedures, techniques, materials, equipment, and
methods to be used in identifying, removing,
or remedying releases of hazardous substances.
It must also include methods for ranking sites,
analyzing costs, and determining the ap-
propriate remedy. The plan should specify ap-
propriate roles for Federal and State agencies
and nongovernmental groups in responding to
releases. After the revised NCP becomes effec-
tive, all response actions must be in accordance
with NCP to the maximum extent practicable.

By far the most important aspects of NCP
are the methods for evaluation of releases, for
determining the appropriate extent of rem-
edy, and for assuring cost effectiveness of the
response action and the criteria for establish-
ing the National Priority List (NPL). The July
1982 NCP sets forth EPA’s basic approach to
these congressional directives. Overall, EPA
has preferred a flexible, site-specific approach.

7294 Stat. 2779; 42 U.S.C.  9605.
7347 F. R, 31,180, to be codified at 40 CFR part 300.

The National Priority List

Criteria for Ranking Sites for NPL.–Congress
directed EPA to develop and apply criteria for
establishing priorities among sites for response
actions based on their relative degree of risk
or danger to public health, welfare, or the en-
vironment. In ranking the sites by the degree
of risk posed, EPA was to consider to the ex-
tent practicable:

●

●

●

●

●

●

●

the population at risk;
the hazard potential of the hazardous sub-
stances at the facility;
the potential for contamination of drink-
ing water supplies;
the potential for direct human contact;
the potential for destruction of sensitive
ecosystems;
State preparedness to assure State costs
and responsibility; and
other appropriate factors.

Based on these criteria and on consultation
with and recommendations from the States,
EPA was to publish, as part of NCP, the NPL,
which will rank actual or threatened releases
across the country. Sites must be on the NPL
to qualify for Superfund-financed remedial ac-
tions. Section 105 requires that the list contain
to the extent practicable at least 400 of the
highest priority facilities, to be referred to as
“top priority among known response targets. ”
Section 105 further provides that to the extent
practicable, the top 100 of these priority targets
should include one site designated by each
State as the facility posing the greatest danger
to public health, welfare, or the environment
among known facilities in that State. The States
are to use the ranking criteria in establishing
priorities among their sites, EPA is to revise
the NPL at least annually in consultation with
the States.

The NCP published in July 1982 did not con-
tain the final NPL because more time was
needed to gather adequate information to com-
plete the list, and to allow the States to apply
the ranking criteria to their recommended sites
as required under CERCL.A and the NCP. An
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initial proposed NPL of 115 sites was published
for comment in October 1981, and 45 addi-
tional sites were added to that list in July 1982.
EPA published in December 1982 its proposed
NPL of 418 sites as appendix B to the NCP.74

The Hazard Ranking System.—In response to the
directive to establish criteria for setting pri-
orities among releases of hazardous substances
for the purposes of taking removal and reme-
dial action, EPA adopted the Hazard Ranking
System (HRS), published as appendix A of
NCP. (The HRS is also known as the “Mitre
Model.”) EPA and the States apply the HRS
using data from observed or potential releases
to obtain a score representing an estimate of
the risk presented by each release. The score
for each release is then used with other con-
siderations in determining whether a site is
placed on the NPL.

The States apply the HRS in submitting their
recommended sites and in designating the sites
posing the greatest hazard. The EPA regional
offices will review the States’ ranking before
forwarding their recommendations for inclu-
sion on the NPL. Among the most significant
practical problems encountered by the States
is that the HRS requires more detailed infor-
mation on the sites than is generally easily
available, Although the system does allow the
use of standardized factors in the absence of
detailed site information, if too many data re-
quirements are missing, the site cannot be
ranked. No Federal funds are currently avail-
able for States to obtain this information.
OTA and others have raised questions about
the adequacy or appropriateness of the meth-
odology used in the HRS to distinguish be-
tween the relative degrees of risk posed at dif-
ferent sites. (See part III and the appendix to
this chapter for a discussion of some of the
scientific and technical difficulties in the de-
sign and use of the HRS.)

State Participation

Under section 104(d) of CERCLA, the Federal
Government can enter into contracts or coop-
erative agreements with States or local govern-
— 

7447 F.R. 58,475, Dec. 30, 1982.

ments to carry out any authorized response ac-
tions in accordance with the NCP. Under such
an agreement, the States or local governments
will be reimbursed by Superfund for their
reasonable response costs consistent with the
NCP, These contracts will be subject to the
above cost-sharing requirements, Section 105
requires that the NCP specify appropriate roles
for Federal, State, and local government agen-
cies. The NCP calls for State and local govern-
ment participation on regional response teams.
Additionally, under a contract or cooperative
agreement, a State agency may be designated
as the lead agency and as the on-scene coor-
dinator in response activities. Preliminary EPA
experience with site evaluations for response
actions has been that State agencies have as-
sumed “lead” responsibilities in over 70 per-
cent of these cases.75 EPA may advance 90 per-
cent of the estimated evaluation costs to the
state agency under a contract or cooperative
agreement.

Responses to Hazardous Substance Releases Under
the National Contingency Plan

The NCP establishes the overall approach
that EPA will use in dealing with releases or
threatened releases of hazardous substances or
of pollutants or contaminants that pose a sub-
stantial and imminent danger. EPA has seg-
mented its site evaluation and response pro-
cedures under the NCP so that fund-financed
activities are carried out in a series of limited,
highly structured, sequential phases. At the
same time, EPA will, in appropriate cases, pur-
sue settlement negotiations or enforcement ac-
tions against known potentially liable parties
to secure private cleanup or to recover costs.
Under subsection F of the NCP, EPA has set
up a response procedure with seven phases as
shown in table 57. At various phases in the
response procedure, sites can be excluded from
further response activities.

Phase l–Site Discovery and Notification.–A
release or threatened release is reported to

“Remarks of William N, Hedeman, Director, EPA Office of
Emergency and Remedial Response Before the AL I-ABA confer-
ence on Hazardous Wastes, Superfund, and Toxic Substances,
Washington, D. C., Nov. 4, 1982.
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Table 57.—National Contingency Plan—Phases of Response Actions

Criteria Action

Phase 1: Site Discovery and Notification
Possible release or threatened release of hazardous sub-
stances indicated by notice of inactive site, of release in
reportable quantities, or of other complaint.

Phase ii: Preliminary Assessment
Site recommended for further evaluation or immediate re-

moval. No further action at site recommended: 1) there is
no release; 2) a hazardous substance, pollutant, or con-
taminant is not involved; 3) the source is not subject to
CERCLA; 4) release amount does not warrant Federal re-
sponse; or 5) a responsible party is taking appropriate
action and government monitoring is not needed.

Phase Iii: immediate Removal Action
Rapid emergency response required if site poses threat of

immediate and significant harm from: 1) human, animal,
or food chain exposure to acutely toxic substances;
2) contamination of drinking water supplies; 3) fire or ex-
plosion; or 4) other acute situation.

Release reported to National Response Center and to
affected State.

Determine nature, extent, and source of release and the
magnitude of hazard based on available data. Make rec-
ommendation for further action.

Take appropriate immediate removal action, such as:
1) measuring and sampling; 2) removing hazardous sub-
stances from site; 3) restraining spread of release by
physical, chemical, or other means; 4) preventing access
to site by fencing or other means; 5) providing substitute
drinking water; 6) controlling source of release; 7) recom-
mending evaluation of threatened population; or 8) any
other appropriate emergency measures.

Phase IV: Site Evacuation and Determination of Appropriate Level of Response
Conduct site evaluation, data collection, and site lnvestiga-

tions; determine type, amounts, and locations of hazard-
ous substances and potential for migration; determine
appropriate level of response; recommend site for imme-
diate removal, planned removal, National Priority List
remedial action candidate (apply H RS), or no further
action.

●

●

●

Determine whether site qualifies for planned removal.
Take appropriate response action to reduce or remove
serious risk to public or the environment: State re-
quests removal and agrees to assure future operations
and maintenance at site, and availability of off site treat-
ment, storage, disposal capacity and to provide State
cost-share.
Planned removal action completed when serious risk is

Appropriate level of response:
. . . - . -. .

● Immediate removal —emergency threat to health or the
environment (see Phase Ill).

● Planned removal —short-term, but not emergency re-
sponse (see Phase V).

● Site recommended for National Priority List remedial
action (see Phase VI).

● No further action/evaluation recommended.

Phase V: Planned Removal
Planned removal is authorized where:

● Substantial cost-saving can be achieved by continuing
an immediate removal action; or

Ž A serious risk to public health or the environment
exists from exposure to hazardous substances which
requires short-term, but not emergency response at a
facility not ranked on the National Priority List. A
serious risk may involve: 1) actual or potential direct
contract with hazardous substances by nearby popula-
tions; 2) contaminated drinking water at the tap; 3) haz-
ardous substances in drums, tanks, or other bulk stor-
age containers; 4) highly contaminated soils at or near
the surface; 5) threat of fire or explosion; or 6) weather
conditions that may cause substances to mitigate.

Phase Vi: Remedial Actions
Responses to sites ranked on the National Priority List
that are consistent with a permanent remedy to prevent
or mitigate migration of release of hazardous substances
into the environment. The appropriate extent of remedy
is. 1) the lowest cost remedial alternative that is techno-
logically feasible and reliable and which effectively mini-
mizes or mitigates danger to or provides adequate protec-
tion of public health, we/fare and environment. Remedial
actions include:
1. Infitial remedial measures—those measures which

should begin quickly if they are feasible and necessary
to limit exposure or threat of exposure to a significant
health or environmental hazard and if they are cost ef-
fective. Situations where initial remedial measures are
appropriate are similar to planned removals at unranked
sites.

abated or 6 months/$7

Evaluate National Priority

million Iimit is reached.

List sites and determine
priate remedy (see also fig. 22):

appro-

~ Conduct preliminary assessment of type(s) of remedial
action which may be appropriate:
—initial remedial action,
—source control remedial action, and
—offsite remedial action,

. Take initial remedial action if indicated.
● Perform remedial investigation to determine nature and

extent of problems posed by release and necessity for
and extent of proposed remedial action.

. Assess remedial alternatives:
—“initial screening’’—develop and analyze potential

alternative remedial actions considering relative
costs, effectiveness (including potential adverse
effects), and feasibility according to acceptable
engineering practices; and
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Table 57.—National Contingency plan—phases of Response Actions—continued
.
Criteria

2.

3.

4.

Source control remedial actions—may be appropriate if
a substantial concentration of substances remain on-
site and inadequate barriers exist to retard migration
offsite; alternatives include containing wastes at the
site or removing them.
Offsife remedial action—may be appropriate to mini-
mize the migration of hazardous substances and the ef-
fects of such migration where source control actions
may not be effective to remove or reduce a significant
threat to human health or the environment,
No action—appropriate where response action may
pose greater danger to the health or the environment
than no action,

Approval of fund-financed remedial action at a site must
balance need for immediate action to protect health and
welfare or the environment at that site against availability
of money In the fund to respond to problems at other
sites.

Phase Vll: Cost Recovery and Documentation
Response Trust Fund will compensate authorized govern-
ment or private response costs that are consistent with
the NCP. (Cost recovery action may be pursued against
responsible parties to reimburse Response Trust Fund).

SOURCE 47 F R 31213  July 16 1982 to be cod;fled  at 40 CFR 300 Subpart F

NRC as a result of notification requirements
under CERCLA or Federal permits, or through
the inventory of inactive dump sites, citizen
complaints, or other action. NRC will notify
the appropriate State and Federal agencies to
begin initial investigation.

Phase n-Preliminary Assessment.–The l e a d
agency will make a preliminary investigation
of the site to determine the magnitude of the
hazard, the source and nature of the release,
whether non-Federal parties will take prompt
and appropriate response, and whether im-
mediate removal is necessary. This assessment
is based on readily available data, interviews,
and site visits, if appropriate. The preliminary
assessment phase ends with a recommendation
for further evaluation of the site, a request for
any necessary immediate removal action, or a
recommendation that no further action be
taken at the site.

Phase 111–immediate Removal.—Short-term emer-
gency response action is taken to prevent or
mitigate immediate and significant risk of
harm to human life, health, or the environment,
Circumstances under which immediate remov-
al action may be indicated include threats of:

Ac t i on

●

●

—“detailed analysis’’—conduct detailed “feasibility”
study of limited number of alternatives selected after
initial screening with focus or relative costs.

Determine appropriate extent of remedy from alterna-
tives.
Proceed with selected remedial action if State
assurances and contribution requirements are met (and
if timely and adequate response wilI not be taken by re-
sponsible parties or others) and if fund-financing re-
quest is approved,

Complete documentation of government response action,
including nature of release, circumstances of response,
costs to Federal Government, impacts on health, welfare
or the environment, and identities of potentially responsi-
ble parties,

● human, animal, or food-chain exposure to
acutely toxic substances;

● contamination of drinking water supplies;
● fire or explosion; or
● similarly acute situations,

Immediate removal actions are primarily de-
fensive and include sampling, removing con-
tainerized wastes, fencing the site, or providing
alternative drinking water supplies, Immediate
removal operations are subject to an expendi-
ture limit of $1 million or a duration of 6
months from the initial response unless con-
tinued response actions are urgently required
because of an emergency situation involving
an immediate risk to health or the environment
and no other party will provide the necessary
response on a timely basis.

Immediate removal operations are complete
when the original acute situation is abated and
any contaminated materials moved offsite have
been treated or disposed of properly.

Phase IV–Evaluation and Determination of Appropri-
ate Response.—If a preliminary assessment indi-
cates that further response is necessary beyond
any immediate removal actions, site evaluation
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is begun to determine the appropriate response
required, if any. The lead agency will obtain
the necessary information and conduct a site
inspection to determine if there is any immedi-
ate danger to persons living or working nearby.
These efforts are directed at identifying imme-
diate threats to the public or the environment,
the need for any immediate removal action; the
amounts, types, and location of the hazardous
substances at the facility; and the potential for
the substances to migrate from their original
location. As a result of site evaluation, States
may suggest that the facility be added to the
NPL. States must use the EPA ranking system
in recommending priority sites. The results of
the evaluation are used to decide whether the
site is a candidate for immediate removal or
planned removal, or should be added to the
NPL as a candidate for fund-financed remedial
action.

Phase V–Planned Removal.–For situations that
pose a risk to public health, welfare, or the en-
vironment, and that require short-term, but not
emergency response, planned removals may be
undertaken. Planned removals are contem-
plated under the NCP for facilities that are not
“ranked” (listed on the NPL) and where either
a substantial cost-saving could be achieved by
continuing a Phase III immediate removal ac-
tion, or where the public or the environment
will be at risk from exposure to hazardous sub-
stances. Planned removals are a “hybrid” re-
sponse created by EPA for the NCP based on
the two CERCLA response actions, removal
and remedial action, and on EPA’s general ad-
ministrative authority over Federal grants.
Planned removals are subject to the $1 million
and/or 6 months expenditure limitation of re-
moval actions and also to State contribution
requirements nearly identical to those for re-
medial actions.

Table 57 summarizes the factors to be con-
sidered in determining whether a serious threat
to public health and safety exists and whether
planned removal actions are appropriate.
Planned removal actions end when the condi-
tions causing serious risk have been abated and
any substances moved offsite have been prop-
erly treated or disposed of, or when 6 months

have elapsed, or $1 million has been spent,
whichever occurs first. Planned removal ac-
tions can exceed the 6 month/$1 million limit
if an immediate threat remains or it is cost ef-
fective to continue cleanup.

Phase Vi–Remedial Actions.—Remedial actions
are responses to “ranked” sites on the NPL that
are consistent with a permanent remedy to pre-
vent or mitigate the migration of a release of
hazardous substances into the environment. A
detailed evaluation of the proposed appro-
priate remedial action and the alternatives,
including relative costs, must be conducted
before a determination is made on the appro-
priate extent of remedy to be applied at the
facility. The NCP identifies three distinct types
of remedial actions: initial remedial measures,
source control actions, and offsite remedial ac-
tions. The appropriate extenlt of remedial ac-
tion for a particular release may include one
or more of these options or a “no action”
response.

Initial remedial measures are actions that
should begin quickly if they are feasible or nec-
essary to limit exposure to a significant health
or environmental hazard and which are cost
effective. Unlike immediate removal actions,
initial remedial actions are subject to State cost-
share requirements. Initial remedial actions are
begun before detailed analysis and final selec-
tion of an appropriate remedy.

Source control remedial actions might be
appropriate if a substantial concentration of
substances remains onsite and existing barriers
are inadequate to retard migration offsite.
Source control remedial actions may include
alternatives to contain the hazardous sub-
stances where they are located or to eliminate
potential contamination by moving the sub-
stances to a new location.

Offsite remedial action may be taken to
minimize and mitigate the migration of hazard-
ous substances and the effects of the migration
that pose a significant threat to public health,
welfare, or the environment. Offsite measures
frequently involve ground water contamination
problems. These actions can include providing
permanent alternate drinking water supplies,
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controlling of a drinking water aquifer plume,
or treatment of drinking water aquifers.

Assessment of Remedial Action.—The NCP re-
quires EPA to assess the site before deciding
which type or combination of remedial actions
should be taken. This assessment process for
NPL sites is shown in figure 22. Scoping is the
first step in deciding the type and extent of
remedial action to be taken in response to a

release. The lead agency in cooperation with
the State will examine the available informa-
tion and decide, based on factors in the NCP,
the type of remedial action needed. The scop-
ing results will then be used as the basis for
requesting funding for remedial investigation
and feasibility studies. As the remedial in-
vestigation proceeds, the approach can be mod-
ified if indicated.

A remedial investigation is performed to de-
termine the nature and extent of the problems
posed by the release, This may include sam-
pling, monitoring, and other information-
gathering sufficient to determine the need for
and the extent of proposed remedial action.

The lead agency then develops a l imi ted
number of alternatives for source control
and/or offsite remedial actions depending on
the type of response identified as appropriate.
One alternative may be “no action” which
could be appropriate if the response action
could pose a greater environmental or health
danger than no action, The alternative reme-
dial actions are developed based on the assess-
ments of the factors considered for each type
of remedial action, 76 and the results of the
remedial investigation,77

The alternatives are then subjected to an ini-
tial screening to narrow the list of potential
remedial strategies for further detailed anal-
ysis, Three broad criteria are used in the in-
itial screening:

● the cost of installing or implementing each
alternative remedial action, including op-
eration and maintenance;

7’47 F.R. 31,216, to be codified at 40 CFR 300.68( e],
7747 F.R. 31,216, to a codified at 40 CFR 300.68 (f_).

the effects of each alternative and feasibili-
ty according to each and feasibility accord-
ing to each alternative; and
acceptable engineering practices.

After the initial screening, more detailed
analysis will be conducted of the remaining
alternatives; this analysis will include:

1.

2.

3.

4.

5

refinement and specification of alter-
natives with emphasis on the use of estab-
lished technology;
detailed cost estimation including distribu-
tion of costs over time;
evaluation in terms of engineering imple-
mentation or constructability;
an assessment of each alternative in terms
of the extent to which it is expected to miti-
gate and minimize damages to, and pro-
vide adequate protection of, public health,
welfare, and the environment relative to
the other alternatives analyzed; and
an analysis of any adverse environmental
impacts, methods for mitigating these im-
pacts, and costs of mitigation,

Based on this comparative evaluation of the
alternative remedial actions, the lead agen-
cy will then determine the appropriate extent
of remedy. This alternative is to be the one
that the agency determines is cost effective
(i.e., “the lowest cost alternative that is tech-
nologically feasible and reliable and which
effectively mitigates and minimizes damage
to and provides adequate protection of public
health, welfare, and the environment’’).76 I n
selecting the appropriate extent of remedy, the
lead agency must also consider the need to re-
spond to other releases with fund money. Sec-
tion 104(c) of CERCLA requires that the need
for protection at the facility under considera-
tion be balanced against the amount of money
in the fund available to respond to other sites
present or future problems, taking into con-
sideration the need for immediate action.

The determination of appropriate remedy
will decide what action, if any, will be taken
to remove or reduce the danger to the public
and the environment from a release, and how

— . .  
7847 F.R. 31,217, to be codified at 40 CFR 300.68(j).



310 Ž Technologies and Management Strategies for Hazardous Waste Control

z



Figure 22.- Remedial Action Process Under the National Contingency Plan-Continued

action 1 ● 4

SOURCE” Environmental Protection Agency, Off Ice of Emergency and Remedtal  Response, November 1982
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and to what extent the site will be cleaned up.
Because appropriate remedial action measures
under the NCP can consist of temporary or
“band-aid” approaches to stabilize sites that
pose a threat while leaving the hazardous
substances at the location, some choices of
remedy may be controversial. The discre-
tionary aspect of the remedial action decision
under CERCLA and the requirement to balance
the need for cleanup or action at one site
against present or future needs to act at other
sites creates an internal tension in carrying out
the cleanup mandate of CERCLA. This dilem-
ma between protecting the fund and remov-
ing risks to the public and the environment
is frequently referred to as the “How clean
is clean?” issue. Superfund cleanups under
the NCP’S flexible standard of protection may
not result in removal of toxic substances from
the site. Contaminated soils and ground waters
need not be restored to their original uncon-
taminated condition, but only to a level that
does not pose a substantial threat. In some
cases, the NCP provides that a “no action”
alternative could be an appropriate remedy for
an abandoned chemical dump site. Each deci-
sion will be made on an ad hoc basis; each
site will be treated as unique.

Phase V1l–Cost Recovery .—The final stage of
response action under the NCP is documenta-
tion and cost recovery. All documentation on
the extent of the release and remedial action,
the circumstances leading to the release, and
the identity of any potentially responsible par-
ties plus an accurate accounting of all Federal
costs incurred and impacts on public health,
welfare, or the environment are forwarded to
the regional response team, to the national
response team, and to others as appropriate.
Claims for response costs against Superfund
must first be presented to the owner or oper-
ator of the facility or to other potentially liable
parties. If these parties cannot be identified,
or cannot, or will not, pay for the response,
then a claim can be made against the Response
Trust Fund.

Cleanup by Responsible Private Parties

In many instances, EPA anticipates that in-
stead of, or in addition to, fund-financed
remedial action, private parties who are re-
sponsible for the release will initiate action to
clean up the site and to mitigate any threat to
the public or the environment. The participa-
tion of responsible parties maybe through vol-
untary agreement or as a result of adminis-
trative or judicial actions. Because sites con-
sidered for remedial action on the NPL have
been found to be a significant threat to public
health and the environment, the lead agency
will usually review the cleanup proposals sub-
mitted by the responsible private parties. EPA
may be asked to specify the level of cleanup
to be required through enfc~rcement action. In
judging whether proposed private cleanup ac-
tions will effectively reduce or remove the
threat, EPA will apply the same criteria used
in assessing fund-financed remedial actions.
The cost-balancing considerations required
under section 104(c) of CEIRCLA are not ap-
plicable to determining the appropriate extent
of responsible party cleanup.

Private cleanup may offer some significant
cost advantages over fund-financed action. For
example, in the Seymour Recycling settlement,
a group of 24 settling respsonsible parties esti-
mated that surface cleanup costs (removal and
decontamination) were significantly less than
Government estimates ($7.7 million v. $15 mil-
lion). The difference in part was because some
of the responsible parties would do work them-
selves. It remains to be seen whether the par-
ties will be successful in meeting their advance
estimates of cleanup costs. In any event, in ad-
dition to the commitment of $7.7 million in es-
timated cleanup costs, the Department of Jus-
tice also required as a condition of the settle-
ment a $15 million performance bond and a
judicially enforceable guarantee that the site
surface cleanup would meet specified stand-
ards without regard to the estimated costs or
performance bond limits. Thus, the total com-
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mitment could be in excess of $22 million. The
Seymour settlement left nonsettling parties
responsible for less than half the wastes at the
site and potentially liable for remaining ground
water cleanup (estimated at $15 million) .79 A
second group of 171 settling parties agreed to
pay $3.5 million for soil and ground water
cleanup .80

Standard of Cleanup in Superfund Actions

NCP provisions for determining the appro-
priate extent of remedial action at Superfund
sites has been criticized by several States and
environmental groups because it does not es-
tablish any specific environmental standard
for the level of cleanup to be achieved, such
as maximum acceptable levels of contamina-
tion. EPA’s flexible approach calls for the
least costly technologically feasible alter-
native that “effectively mitigates and mini-
mizes damages to and provides adequate pro-
tection of public health,  welfare,  or the
environment. “ 8l The NCP does not further
define how the effectiveness of the alternative
is to be measured or what level of protection
of the public and the environment is “ade-
quate. ”

EPA responded to criticisms of the NCP for
not explicitly requiring that environmental
standards be used in determining the appro-
priate extent of remedy by noting that “en-
vironmental effects and welfare concerns” are
included among the criteria to be considered,
Moreover, as EPA observed in the preamble
to the NCP:

In some cases, this would allow EPA to con-
sider applicable standards in selecting the ap-
propriate remedy. It  must be noted, however,
t h a t  c i r c u m s t a n c e s  w i l l  f r e q u e n t l y  a r i s e  i n
which there are no clearly applicable stand-
ards. For instance, acceptable levels of hazard-
ous substances in soil are not established, and
t h e r e  a r e  n o  g e n e r a l l y  a c c e p t a b l e  l e v e l s  f o r

7Warol Dinkins,  Assistant Attorney General, Land and Natural
Resources Division, hefore AL1-ABA conference on Hazardous
Waste, Superfund  and Toxic Substances, Washington, D. C., Nov.
5, 1982.

‘Hazardous Waste Report, vol, 4, Jan. 10, 1983, at 14.
alpreamb]e to the NCP,  47 F. R. 31,182, JU]Y 16, 1982.

many other hazardous substances in other
media , . ,

EPA cannot develop new standards for the
hundreds of substances it  will  be confronted
with in response actions. Not only is the re-
quisite legal authority lacking in CERCLA, but
such a task would also be enormous, costly,
and time-consuming, and would unduly ham-
p e r  t h e  c l e a n u p  o f  r e l e a s e s ,  w h i c h  i s
CERCLA’S  pr imary  mandate .82 

EPA is correct in stating that there are no es-
tablished acceptable concentration levels for
hundreds (if not thousands) of hazardous sub-
stances that may be found at uncontrolled haz-
ardous waste dump sites. EPA faces a similar
difficulty in setting the contaminant levels for
its ground water protection strategy under the
July 1982 land disposal regulations. Never-
theless, EPA has decided to use the existing
maximum concentration levels for contam-
inants set under the Safe Drinking Water Act
regulations and, where appropriate, the back-
ground contaminant levels for other substances
for compliance monitoring and corrective ac-
tion purposes for permitting new and existing
land disposal facilities. Under NCP, existence
of contaminant levels that would require cor-
rective action at permitted land disposal fa-
cilities under RCRA regulations could, con-
ceivably, be allowed to continue after reme-
dial response actions or without any reme-
dial action being taken.

EPA’s selection of an appropriate remedy
also has implications for State actions, States
are required to pay a share of the costs to qual-
ify for Superfund-financed cleanups, and the
States must provide for operations and main-
tenance at the site for the life of the remedial
action. The NCP does not specify the period
of time over which a response action must be
effective for controlling threats to human
health or the environment from a release of
hazardous substances, Several States have ex-
pressed concern that EPA may select less ex-
pensive, incomplete remedial actions that
leave the States open to substantially greater
costs in the long term, instead of a more ex-

8Z47 F, R. 31,185, July 16, 1982.
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pensive permanent remedy that removes or
completely cleans up the problem caused by
the hazardous substances. EPA policy state-
ments have indicated that when the State pre-
fers a more costly alternative, EPA will con-
tribute only 90 percent of the total cost for the
least costly alternative; the State would then
pay the remaining cost of the more expensive
alternative .83

An additional criticism raised by the States
is that the NCP and the HRS do not allow States
to determine which, if any, of their recom-
mended priority sites will qualify for fund-
financed remedial action. This uncertainty
makes it difficult for States to plan for their
own cleanup activities and to arrange for the
required State contribution for Superfund ac-
tions. According to EPA officials, remedial ac-
tions at a number of priority list sites (about
one-third of the initial 160 priority sites) have
not been taken because States could not pro-
vide the required 10 percent contribution. It
has been estimated that as many as 42 out of
50 States may not have adequate resources
for the 10 percent share of Superfund clean-
u p .8 4

The Hazardous Substance Response
Trust Fund–” Superfund ”

Section 221 of CERCLA established the Haz-
ardous Substance Response Trust Fund, or
Superfund. 85 This fund is to be used to pay for
response actions for releases of hazardous sub-
stances. Superfund will receive up to $1.38
billion from oil and chemical taxes and $220
million in appropriations authorized ($44
million in fiscal years 1981-85) to be paid in full
by the end of fiscal year 1985. Additionally, the
fund will receive any amounts received as re-
imbursements in section 107 cost-recovery ac-
tions, and any penalties or punitive damages
imposed under section 107 of CERCLA. One-
half of remaining funds in the trust fund es-

’47 F.R. 31,217, July 16, 1982; 40 CFR 300.68(j).
MRemarks  of William N. Hedeman, Director, EPA Office of

Emergency and Remedial Response, Before the Senate Commit-
tee on Environment and Public Works, Feb. 15, 1983.

%14 Stat. 2801, 42 U.S.C. 9631.

tablished under section 311 of CWA also were
transferred to the Superfund.

According to the Department of the Treas-
ury, as of August 31, 1982, the fund had a
balance of $327.4 million. Generator payments
during the month were $12.6 million. Total
EPA obligations from the fund from December
1980 to September 30, 1982, were $221 mil-
l ion. 88

Superfund Taxes.–Title II of CERCLA, the
Hazardous Substance Response Revenue Act
of 1980, imposes new excise taxes on petro-
leum and certain chemicals. Proceeds from
these taxes are deposited to the Hazardous
Substance Response Trust Fund to finance
response and cleanup actions. These taxes took
effect on April 1, 1981, and are to continue
until September 30, 1985, or until the amounts
collected reach $1.38 billion, whichever occurs
first .87

A tax of 0.79 cent per barrel is levied on
crude oil received at U.S. refineries and on im-
ported petroleum products. Exports of U.S.
crude oil and domestic use of crude oil (except
that used onsite for oil and gas extraction) are
also subject to the tax.

A tax ranging from $0.2:2 to $4.87 per ton is
imposed on 42 listed chemicals manufactured
or produced in the United States or imported
for consumption, use, or warehousing. (See
table 58 for the schedule of chemical taxes.)
The tax is imposed when the chemical is sold
initially or used by the manufacturer, producer,
or importer. Limited exclusions are provided
for methane and butane burned as fuel, for cer-
tain chemicals used in fertilizer production, for
sulfuric acid generated as a byproduct of air
pollution control processes, and on chemicals
derived from coal.

Collection of the oil and chemical taxes can
be suspended if the unobligated balance in the
trust funds reaches $900 million on either
September 30, 1983, or September 30, 1984,
and if the Secretary of the Treasury determines

~Hazardous  Waste Report, vol. 4, Jan. 10, 1983, at 4.
sTSee 94 Stat.  2796-99, 26 U.S. C. 2611 and 26 U.S. C. 4661; and

94 Stat. 2808, 42 U.S.C. 9653.
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Table 58.—Chemical Taxes Under Superfund

In the case of: Tax per ton

Acetylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Butane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Butylene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Butadiene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ethylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Naphthalene. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Propylene . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Xylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Antimony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Antimony trioxide ..., . . . . . . . . . . . . . . . . .
Arsenic ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Arsenic trioxide. . . . . . . . . . . . . . . . . .
Barium sulfide . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bromine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chlorine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chromium. . . . . . . . . . . . . . . . . . . . . . . . . .
Chromate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Potassium bichromate . . . . . . . . . . . . . . . . . . . .
Sodium bichromate. . . . . . . . . . . . . . . . . . . . . .
Cobalt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cupric sulfate . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cupric oxide.. . . . . . . . . . . . . . . . . . . . . . . . . .
Cuprous oxide . . . . . . . . . . . . . . . . . . . .
Hydrochloric acid . . . . . . . . . . . . . . . . . . . . . . . . .
Hydrogen fluoride. . . . . . . . . . . . . . . . . . . .
Lead oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mercury. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phosphorus ..., . . . . . . . . . . . . . . . . . . . . . . . .
Stannous chloride . . . . . . . . . . . . . . . . . . . . . . . . .
Stannic chloride . . . . . . . . . . . . . . . . . . . . . . . . . .
Zinc chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Zinc sulfate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Potassium hydroxide . . . . . . . . . . . . . . . . . . . .
Sodium hydroxide. . . . . . . . . . . . . . . . . . . . . . . . .
Sulfuric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nitric acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOURCE Publtc Law 96.510, 94 Stat 2799, Dec ?0, 1980

$4.87
4.87
4.87
4.87
4.87
4.87
3.44
4.87
4,87
4.87
4.87
2.64
4.45
3.75
4.45
3.41
2.30
4.45
4.45
2.70
4.45
1,52
1.69
1.87
4.45
1.87
3.59
3.97
0.29
4.23
4,14
4.45
4.45
4.45
2.85
2.12
2.22
1,90
0.22
0,28
0.26
0.24

that the remaining unobligated balance in the
fund will exceed $50 million on September
300 of thefollowingy ear without collection of
further Superfund taxes.

Use of the Fund.–Superfund can be used to
pay for Government response costs under sec-
tion 104 and the NCP. The range of authorized
actions and expenditures is extremely broad
and includes not only activity at the site to
remove or abate the danger caused by the pres-
ence of hazardous substances but also the cost
of necessary investigations, testing, monitor-
ing, engineering and design studies, and plans

required to define and implement a cost effec-
tive and adequate response, The costs of pur-
suing cost recovery and enforcement actions
against potentially responsible parties also can
be paid out of the fund. Section ill(a) provides
that the fund can be used to pay the necessary
response costs incurred by other persons in
carrying out NCP, to pay for claims approved
under the review procedures of section 112,
and for certain claims arising under section
304 of CWA. Additionally, the fund is specifi-
cally authorized to pay for:88

●

●

●

the costs of assessing the amount of injury
or destruction to natural resources and of
the governmental effort to restore or re-
place natural resources injured or de-
stroyed because of releases of hazardous
substances;
epidemiologic studies, the development
and maintenance of the national registry
of persons exposed to the release of haz-
ardous substances in the environment, and
diagnostic services not otherwise available
to determine whether any of the exposed
population are suffering from long laten-
cy diseases; and
subject to limitations in the appropriations
bills, costs of a program for-enforcement
and abatement action against releases, the
costs of equipping, supplying, and main-
taining damage assessment and response
capability for strike forces and emergen-
cy response teams under NCP, and the
cost of a program to protect the health and
safety of workers involved in response
actions.

Administrative costs or expenses that are rea-
sonably necessary and incidental to the im-
plementation of Superfund also maybe paid
out of the fund,

Liability of Responsible Parties Under CERCLA

Section 107 of CERCLA imposes far-reaching
liability for response costs and damages to
natural resources from releases of hazardous
substances. 89 This liability applies not with-

~4Stat.  2789;42 U.S.C. 9611(c).
6%4 Stat. 2781; 42 U.S.C. 9607(a).
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standing any other provisions or rules of law
and is subject only to the defenses in CERCLA.
Prior agreements or arrangements or common
law defenses that might otherwise shield a
generator or facility operator from liability for
releases in lawsuits by private parties may not
be asserted against the Government in CERCLA
cost-recovery actions.

whenever there are response costs due to a
release or threatened release of a hazardous
substance from a vessel or facility, responsi-
ble parties may be held liable for:

●

●

●

all the costs of removal or remedial action
incurred by the Federal or State Govern-
ment not inconsistent with the NCP;
any other necessary costs of response in-
curred by any other person not inconsist-
ent with the NCP; and
damages for injury to, destruction of, or
loss of natural resources, including the rea-
sonable costs of assessing such harm re-
sulting from the release.

Section 107 also defines the persons who can
be held liable under CERCLA. These respon-
sible parties may include:  the owner or
operator of the facility from which there is a
release or threatened release, the persons who
owned or operated the facility at the time of
disposal, any person who contracted or ar-
ranged with another person for disposal or
treatment of hazardous substances (i.e., gen-
erators), and any person who accepted hazard-
ous substances for transport and selected the
disposal or treatment facility. Under section
107, the Government may proceed against any
responsible party for the full costs incurred for
response and for damages to natural resources.
The extent to which one responsible party may
make other responsible parties defendants in
a cost-recovery action or seek contribution
from them is not yet settled. The Federal Gov-
ernment has maintained that joint and several
liability is available under CERCLA and has
proceeded under this theory in several cases.
Representatives of the chemical industry and
other major generators, frequently targets of
CERCLA cost-recovery actions for abandoned
sites containing their wastes, maintain that the

availability of joint and several liability under
CERCLA was expressly left to the courts by
Congress and has not yet been established.

Defenses .-CERCLA allows only several very
narrow defenses to be raised by a responsible
party who would otherwise be liable for re-
sponse costs or natural resource damages. A
responsible party may escape liability if it is
shown by the preponderance of evidence that
the release was caused solely by: 1) an act of
God, 2) an act of war, 3) the act or omission
of a third party, or 4) any combination of the
previous three defenses. [n raising the third
party defense, the defendant must show that
the third party was not his employee or agent
or under a contractual relationship with the
defendant. The defendant must also show that
he “exercised due care” with respect to the
hazardous substance involved and that he took
precautions against foreseeable action or omis-
sions of any such third party and the conse-
quences that could foreseeable result from such
acts or omissions.

A person who failed to notify EPA of the ex-
istence of an inactive hazardous waste site as
required in section 103(c) of CERCLA may not
raise any of the statutory defenses or limita-
tions on liability in a cost recovery action.

Liabi l i ty  L imitations.—CERCLA limits the
amount of liability that can be imposed in the
event of releases of hazardous substances re-
quiring response actions. Liability for motor
vehicles, aircraft, pipelines, or rolling stock
may not exceed $50 million per release or any
lesser limit established by regulation, but not
less than $5 million per release. (Liability for
releases into navigable waters is, however, set
at not more than $8 million,) For facilities
(other than the classes of transportation facil-
ities previously mentioned), the liability limit
per release is set at the total of all response
costs, plus $50 million for damages to natural
resources.

The responsible party can be required to pay
the full and total costs of response actions and
damages to natural resources without any lia-
bility limitations if the:
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●

●

●

●

release was due to willful misconduct or
willful negligence within the privity or
knowledge of the responsible party;
primary cause of the release was the viola-
tion (within the privity or knowledge of the
responsible party) of applicable safety,
construction, or operating standards or
regulations;
party fails or refuses to provide reasonable
cooperation or assistance requested by a
responsible public official in connection
with response activities under the NCP; or
party failed to notify EPA that hazardous
substances had been disposed of at the fa-
cility as required by section 103(c) of
CERCLA.

Punitive damages of up to three times the
costs incurred by the Response Trust Fund can
be assessed against a responsible party who,
without sufficient cause, has failed or refused
to take proper removal or remedial action in
response to an administrative order under sec-
tion 104 or 106 of CERCLA. These punitive
damages are in addition to recovery of the
response costs, A responsible party, who fails
to cooperate with response actions or to com-
ply with an abatement order, could potential-
ly end up paying four times the original re-
sponse costs.

Insurance and Contribution .—CERCLA further
provides that “no indemnification, hold harm-
less, or similar agreement or conveyance shall
be effective” to transfer liability from a poten-
tially responsible party to another person.90 The
act, however, does not bar any agreements to
ensure, hold harmless, or indemnify a party to
such an agreement against any liability under
section 107. A responsible party could not,
therefore, escape liability, but could later in-
voke the benefit of an agreement to compen-
sate him for any liability incurred, CERCLA
also provides that an owner or operator or
other person subject to liability under section
107 retains any cause of action for subrogation
or otherwise as a result of such liability or
release.

Recovery for Natural Resources Damage .—Section
107(f) provides that the United States or any
State may sue to recover for injury or destruc-
tion of natural resources. Natural resources in-
clude land, air, water, fish, wildlife, and biota
owned, controlled, managed, held in trust by,
or appertaining to the United States, a State,
local government, or a foreign government.
The President (or a State), acting as trustee for
the natural resources, can sue to recover dam-
ages in the amount necessary to restore or
replace such resources, Damages for harm to
natural resources cannot be recovered if the
injury occurred before enactment of CERCLA
or if: “l) the harm suffered is shown to be an
irreversible and irretrievable commitment of
natural resources in an environmental impact
statement or other comparable analysis; 2) such
impact was authorized in the decision to grant
the permit or license; and 3) the facility op-
erated in compliance with that permit or
license. ”9l

The Post-Closure Liability Trust Fund

Under section 107(k) of CERCLA, the liability
of an owner or operator of a qualified hazard-
ous waste facility that has been permitted
under section 3005 for response costs and dam-
ages under section 107 cost-recovery action is
transferred to the Post-Closure Liability Trust
Fund. Liability is transferred if the owner or
operator demonstrates that:

●

●

the facility and the owner/operator has
compiled with RCRA provisions and reg-
ulations regarding performance of the
facility after closure; and
the facility has been closed in compliance
with the regulations and permit conditions
and the facility and the surrounding area
have been monitored for a period not ex-
ceeding 5 years after closure to demon-
strate that there is not a substantial likeli-
hood that any migration or release from
confinement of any hazardous substance
or other risk to public health or the en-
vironment will occur.92 

%4 Stat. 2783; 42 U.S.C.  9607(e).
w94 Stat.  2783; 42 U.S. C. 9607 (f).
9294 Stat,  2784; 42 U.S.C.  9607(k).
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The transfer of liability becomes effective 90
days after the facility owner or operator
notifies EPA (and the State with an approved
program) that it has met the requirements for
transfer, unless within that time EPA (or the
State) decides that the facility has not demon-
strated compliance, or has submitted insuffi-
cient information.

After transfer of liability, the post-closure
trust fund will assume the liability of the owner
or operator under section  107 cost-recovery ac-
tions for response costs incurred and natural
resource damage. Additionally, the fund may
pay the costs of monitoring, care, and main-
tenance of a site incurred by other persons
after the monitoring period required under
RCRA regulations for facility closure and post-
closure has expired. (For landfills, the post-
closure period is 30 years.) Regulations for
transfer of liability to the Post-Closure Liabili-
ty Trust Fund have not yet been promulgated.

The Post-Closure Liability Trust Fund can be
used for any of the same purposes as expendi-
tures from Superfund. Additionally, the post-
closure fund may be used to pay for any other
claim or appropriate request for the costs of
response, damage, or any other compensation
for injury or loss under section 107(k) of
CERCLA or any other State or Federal law
result ing from a release of  a  hazardous
substance at such a facility. The Post-Closure
Liability Trust Fund, therefore, is potentially
available to meet a broader type of claim than
Superfund because of the qualification of
claims payments under any other Federal or
State law. Presumably this could compensate
third parties for personal injuries or property
damage from leaks at closed hazardous waste
dump sites. In contrast, Superfund does not
compensate for personal injury or property
damage suffered by third parties.

Hazardous Waste Tax.–The Post-Closure
Liability Trust Fund is to be financed by a tax
of $2.13 per dry weight ton of hazardous wastes
received at a disposal facility that is permitted
or has interim status under section 3005 of
RCRA. The taxis payable by the facility owner
or operator. No tax is paid on any hazardous
waste that will not remain at the facility after

it is closed. The tax primarily affects land
disposal facilities and provides an economic
incentive of sorts to reduce the amount of haz-
ardous waste sent to landfills.

Collection of the tax will begin on April 1,
1983, but will be suspended in any calendar
year if, on September 30 of the preceding year,
the unobligated balance in the fund exceeds
$200 million. Section 303 of CERCLA provides
that the authorization to collect taxes under
CERCLA will expire on September 30, 1985,
or whenever the total collected under the oil
and chemical tax provisions reaches $1.38 bil-
lion, whichever is sooner.

Over the long term, the Post-Closure Lia-
bil ity Trust Fund could face substantial
claims for response actions if the standards
for landfills and other land disposal facilities
under RCRA are not more stringent. As EPA
has frequently acknowledged, all containment
will eventually leak, and contaminants could
reach the environment. Land disposal facilities,
even with liners, final covers, and leachate col-
lection systems, could be closed and maintain
their integrity over the required 5-year moni-
toring period to qualify for liability transfer,
and when they later begin to leak, the fund
could bear the substantial response and long-
term care costs. one means of preventing this
is to apply a very stringent standard of proof
for the required demonstration that there is no
substantial likelihood of migration or release,
so that few existing facilities that did not
upgrade beyond minimum standards could
qualify for the liability transfer.

Alternative Insurance Coverage.–Section 107(k)(4)
calls for a study of the feasibility of allowing
private insurance coverage as an alternative to
the Post-Closure Liability Trust Fund. The
Treasury was to study the feasibility and the
necessary actions to make private insurance
a practical and effective option to the financ-
ing arrangements in the post-closure trust fund.
This study was completed in March 1982.93

After a public hearing, the President (through

INU.  S. Department of the Treasury, Hazardous Substance Lia-
bility Insurance, A Report in Compliance With Section 301(b)
and Section 10 T(k)(4]  of Public Law 9&510, March 1982.
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EPA) is to decide first whether such an alter-
native is feasible, and then to prescribe min-
imum requirements for such private coverage
in lieu of participation in the Post-Closure
Liability Trust Fund. If a private plan qualifies
as a practical and effective alternative under
the rules established, facilities enrolled in and
complying with the terms of the plan will be
exempt from payment of the facility tax and
excluded from the liability transfer under sec-
tion 107(k).

Other Federal Environmental Laws
and Hazardous Waste

In enacting RCRA, Congress declared that
it was closing “the last remaining loophole in
environmental law, that of unregulated land
disposal of discarded materials and hazardous
wastes.”= Congress further recognized that “as
a result of the Clean Air Act, Water Pollution
Control Act, and other Federal and State laws
respecting public health and the environment,
greater amounts of solid waste (in the form of
sludge and other pollution treatment residues)
have been created.’’” Before passage of RCRA,
hazardous wastes were subject to Federal reg-
ulation only to the extent that their improper
management might cause violations of other
laws, such as those governing protection of
public health, air quality and water quality, or
those controlling the products from which the
wastes were derived.

Passage of RCRA unavoidably established
overlapping coverage between regulation of
hazardous waste management under RCRA
and regulation of environmental pollution
and control of hazardous materials under
other Federal laws. This potential problem of
concurrent jurisdiction was recognized in
RCRA section 1006(b) which requires the
EPA Administrator to “integrate all provi-
sions of this Act for purposes of administra-
tion and enforcement and to avoid duplica-
tion, to the maximum extent practicable, with
the appropriate provisions of . . . (other

‘House Report 94-1491, 94th Cong., 2d sess.  (1976), p. 4.
wRCRA, sec. 1002@)(3), 90 Stat. 2797; 42 U.S. C. 6901  (b)[3].

related Legislation).ge However, implementa-
tion of these environmental laws has resulted
in very little overlap or duplicative regulatory
requirements; in fact, implementation has
left significant gaps in protection from the
adverse effects of hazardous substances in the
environment.

RCRA–Subtitle D–Regulation of
Solid Waste Management

The objectives of subtitle D of RCRA are to
assist in developing and encouraging methods
for solid waste disposal that are environmen-
tally sound and maximize the utilization of
recovered resources, and to encourage re-
source conservation. These objectives are to be
accomplished through State solid waste man-
agement plans prepared in accordance with
guidelines published by EPA. Among other
things, such a plan must describe how the State
will meet the requirements of subtitle C govern-
ing hazardous waste management. States with
an approved solid waste management plan are
eligible for Federal technical and financial as-
sistance. The variety of Federal technical and
financial assistance mechanisms for State solid
and hazardous waste management activities
authorized under RCRA are discussed later in
this chapter,

Section 4005(a)” of subtitle D prohibits “open
dumping” of solid waste.” To gain approval
of its solid waste management plan, a State
must, with EPA financial and technical assist-
ance, conduct a survey of solid waste facilities
and develop an inventory of those judged to
be open dumps according to EPA-promulgated
criteria (under sec. 4004(a)) that distinguish
open dumps from sanitary Iandfills.98 The State
plan must provide for the closing or upgrading
of all existing open dumps within a period not
to exceed 5 years from the date of promulga-
tion of the section 1008(a)(3) criteria. The plan
must also demonstrate the State’s authority to

’42  U.S, C. 6905. The acts are the Clean Air Act, the Clean
Water Act, the Federal Insecticide, Fungicide and Rodenticide
Act, the Safe Drinking Water Act, and the Marine Protection,
Research, and Sanctuaries Act.

’742 U.S. C. 6945.
’40 CFR Part 257 (1982).
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prevent the recurrence of open dumping by
means of a permit program for new facilities
and adequate surveillance and enforcement ca-
pabilities.

Enforcement of the ban on open dumping is
largely in the hands of each State. However,
solid waste activities are covered by the sec-
tion 7002 citizen suit provision and section
7003 imminent hazard authority of RCRA.

Many existing “open dumps” and approved
sanitary or municipal landfills contain hazard-
ous wastes that were deposited there either
before the subtitle C regulations took effect or
because the wastes were not regulated under
the subtitle C regulatory program (e.g., hazard-
ous wastes produced by small-quantity gener-
ators).

In practice, implementation of the subtitle D
provisions has been incomplete, Most, but not
all, States have prepared a first round of solid
waste management plans, many of which have
received EPA approval. Partial inventories of
open dumps have been prepared by the States
and published in the Federal Register. Virtually
all Federal financial and technical assistance
under subtitle D for State solid waste plans has
been terminated. The fiscal year 1983 appro-
priations, however, include funds to support
the site inventory needed to complement ef-
forts under the hazardous waste and Super-
fund programs.

Hazardous Materials Transportation Act (HMTA)99

HMTA authorizes DOT to establish regula-
tions governing the transport of hazardous
materials, including wastes. Under HMTA
“hazardous materials” are those that the Sec-
retary determines may pose an unreasonable
risk to health and safety or property when
transported in commerce. DOT regulations
provide for the classification of hazardous
materials, disclosure requirements, shipping
container requirements, labeling and placard-
ing standards, handling procedures for various
modes of transport, and reporting of acci-
dents .100

-9  U.S.C. 1801 et seq.
1-49 CFR  Parts  171-179 (1982).

In carrying out its responsibilities under
RCRA Subtitle C, EPA has adopted these same
regulations to ensure consistency between the
requirements of the two agencies as required
by section 3003(b) of RCRA. The section also
authorizes the EPA Administrator to make rec-
ommendations to the Secretary of Transpor-
tation on hazardous waste regulations under
HMTA and on the addition of materials to be
covered by that act.

Although RCRA requires maximum consist-
ency between the regulations of DOT and EPA,
each agency still retains separate authority to
promulgate and enforce its own regulations.

Toxic Substances Control Act (TSCA)lO1

TSCA directs EPA to inventory all chemical
substances in commerce, to require premanu-
facture notice of all new chemical substances,
to gather available information about the tox-
icities of particular chemicals and exposures,
to require industry testing under certain cir-
cumstances where data are insufficient, and
to assess whether unreasonable risks to human
health or the environment are involved. In
determining whether a substance poses an un-
reasonable risk, EPA must consider such fac-
tors as: type of effect (e.g., chronic or acute,
reversible or irreversible); degree of risk;
characteristics and numbers of humans, plants,
animals, or ecosystems at risk; amount of
knowledge about the effects; availability of
alternative substances and their expected ef-
fects; magnitude of the social and economic
costs and benefits of possible control actions;
and appropriateness and effectiveness of TSCA
as the legal instrument for controlling the risk.

EPA may prohibit, limit, or control the man-
ufacture, processing, distribution through com-
merce, use, and disposal of substances posing
an unreasonable risk. These measures can
range from requiring hazard-warning labels to
banning the manufacture or use of an especial-
ly hazardous substance. l02

lm~blic Law g4~69,  90 Stat. 2003 (1976); 15 U.S.C.  2601 et seq.

10zTSCA,  sec. 6, 90 Stat. 2020; 15 U.S, C, 2605.
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Regulations under TSCA have been issued
for two groups of chemicals: polychlorinated
biphenyls (PCBS) and certain chlorofluoro-
carbons (CFCS). The manufacture of PCBS has
been prohibited, except as allowed by EPA.
Rules governing the use and disposal of PCBS
in a variety of applications have been estab-
lished. However, the disposal of about 40 per-
cent of the PCBS still in use (largely contained
in small appliances and capacitors) has not
been regulated under TSCA. Some, but not all,
uses of CFCS have been prohibited. In general,
the standards for treatment and disposal of
PCBS under TSCA are more stringent than the
standards for hazardous waste under RCRA.
For example, under TSCA rules, incinerators
burning liquid PCBS must attain a 99.9999 per-
cent destruction level; RCRA standards are
only 99.99 percent.103

Federal Insecticide, Fungicide, and
Rodenticide Act (FlFRA)104

FIFRA requires that all pesticides be regis-
tered with EPA on the basis of submitted safe-
ty data, and prohibits the sale, distribution, and
use of pesticides except in accordance with
registered labels. To obtain registration, it must
be demonstrated, among other things, that a
pesticide, when used in accordance with wide-
spread and commonly recognized practice,
will not generally cause “unreasonable adverse
effects on the environment. ” The EPA Admin-
istrator is required, after consultation with
other interested Federal agencies, to establish
procedures and regulations for the disposal or
storage of packages and containers of pesti-
cides.

Subject to trade secret exclusions, the EPA
Administrator must make public the data
called for in the registration statement of a
pesticide.  Information obtained through
FIFRA reporting and testing programs maybe
useful in establishing whether a discarded pes-
ticide should be classified as an RCRA hazard-
ous waste.

Clean Water Act (CWA)105

The overall objective of CWA is “to restore
and maintain the chemical, physical, and bio-
logical integrity of the Nation’s waters. ”
Among the goals and policies used to promote
this objective are those of eliminating the dis-
charge of pollutants into navigable waters by
1985 and prohibiting the discharge of toxic
pollutants in toxic amounts.

Section 301(a) prohibits the discharge of any
pollutant from a point source without a per-
mit under section 402 (which establishes the
National Pollutant Discharge Elimination Sys-
tem (NPDES)), and except in conformance with
technology-based effluent limitations under
section 301, water quality-related effluent
limitations under section 302, new source per-
formance standards under section 306, and
toxic and pretreatment effluent standards
under section 307. 106

Technology-based limitations are tied to
three categories of discharges—municipal, in-
dustrial, and toxic. Industrial discharges have
been subdivided into conventional pollutants
(biological oxygen demand, suspended solids,
fecal coliform, pH, oil and grease), toxic (in-
cluded on a list of toxic substances), and non-
conventional pollutants (other than conven-
tional or toxic).

The 1972 amendments provided for the list-
ing of toxic pollutants based on factors such
as toxicity, persistence, degradability, poten-
tial for exposure of organisms, etc. Toxic pol-
lutant effluent standards providing an “ample
margin of safety” were to be promulgated on
a pollutant-by-pollutant basis.107 Because of dif-
ficulties and delays in the implementation of
this provision, and prompted by a court settle-
ment, the 1977 amendments call for EPA to de-
velop and issue “best available technology” ef-
fluent limitation guidelines, pretreatment
standards, and new source performance stand-
ards for 21 major industries covering 65 serious
pollutants or groups of pollutants (see table 59).

10340 CFR 761.70. TSCA, sec. 6(e), directs EPA to prescribe
methods for the disposal of PCBS, 15 U.S.C. 2605[e).

IM7 U.S. C. 135 et seq.

YOE33  U,S.C.  1251 et seq.
1~33 U.s. c. 1311.
‘0733 U.S.C.  1317( a](4).
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Table 59.—Toxic Water Pollutants Under Section 307 of the Clean Water Act

Classes of toxic pollutants for which EPA must issue water quality criteria

1. Acenaphthene
2. Acrolein
3. Acrylonitrile
4. Aldrinidieldrin
5. Antimony and compounds
6. Arsenic and compounds
7. Asbestos
8. Benzene
9. Benzidine

10. Beryllium and compounds
11. Cadmium and compounds
12.
13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Carbon tetrachloride
Chlordane (technical mixture and metabolizes)
Chlorinated benzenes (other than dichlorobenzenes)
Chlorinated ethanes (including 1,2-dichloroethane,
1,1,1-trichloroethane, and hexachloroethane)
Chloroalkyl ethers (chloromethyl, and mixed ethers)
Chlorinated naphthalene
Chlorinated phenols (other than those listed
elsewhere; includes trichlorophenols and chlorinated
cresols)
Chloroform
2-Chlorophenol
Chromium and compounds
Copper and compounds
Cyanides
DDT and metabolizes
Dichlorobenzenes (1,2-, 1,3-, and 1,4-dichlorobenzenes
Dichlorobenzidine
Dichloroethylenes (1 ,1- and 1,2-dichloroethylene)
2,4- Dichlorophenol
Dichloropropane and dichloropropene
2,4-Dimethylphenol
Dinitrotoiuene
Diphenylhydrazine
Endosulfan and metabolizes
Endrin and metabolizes
Ethylbenzene
Fluoranthene

SOURCE. 43 F. R. 4108, Jan 31, 1978

The list of industries, however, is not identical
to the list of generators under RCRA, and the
range of pollutants of concern under RCRA is
much broader. The EPA Administrator has
some discretion in adding to or removing pol-
lutants from the list of pollutants, taking into
account the same factors used in preparing the
list initially. The Administrator may also issue
a more stringent toxic pollutant effluent stand-
ard if appropriate.

In relation to toxic and hazardous materials
that might enter the environment other than
through effluent discharge, EPA is authorized
to establish “best management practices” to be
implemented as provisions of NPDES permits,

37. Haloethers (other than those listed elsewhere; in-
cludes chlorophenylphenyl esters, bromophenylphenyl
ether, bis(dichloroisopropyl) ether, bis(chloroethoxy)
methane, and polychlorinated diphenyl ethers)

38. Halomethanes (other than those listed elsewhere; in-
cludes methylene chloride, methyl chloride, methyl

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

bromide, bromoform, dichlorobromornethane,
trichlorofluoromethane, dichlorodifluoromethane)
Heptachlor and metabolizes
Hexachlorobutadiene
Hexachlorocyclohexane (all isomers)
Hexachlorocyclopentadiene
Isophorone
Lead and compounds
Mercury and compounds
Naphthalene
Nickel and compounds
Nitrobenzene
Nitrophenols (including 2,4-dinitrophenol,
dinitrocresol)
Nitrosamines
Pentachlorophenol
Phenol
Phthalate esters
Polychlorinated biphenyls (PCBs)
Polynuclear aromatic hydrocarbons (including benzan-
thracenes, benzopyrenes, benzofluoranthene,
chrysenes, dibenzanthracenes and indenopyrenes)
Selenium and compounds
Silver and compounds
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
Tetrachloroethylene
Thallium and compounds
Toluene
Toxaphene
Trichloroethylene
Vinyl chloride
Zinc and compounds

for control of plant site runoff, leaks, spills,
sludge, waste disposal, and drainage from raw
material storage sites.

CWA requires promulgation of standards for
the pretreatment of  industrial  pollutants
discharged to publicly owned treatment works
(POTWS) that might create problems in sewers
(fire, corrosion, explosion), inhibit municipal
sewage treatment processes, or pass untreated
into waterways or the POTWS sludge, thereby
rendering it unfit for beneficial use or dis-
posal. 108 However, subject to State and EPA ap-
proval, a municipality may provide at least par-

10033 USC 1317@).
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tial treatment for industrial toxic wastes in a
way which allows the industry to reduce its
pretreatment costs. (Hazardous waste dis-
charged into a POTW is currently excluded
from the definition of hazardous waste and
regulation under RCRA because of the CWA
pretreatment provision.)

Implementation of the pretreatment require-
ments has been subject to some delay. Amend-
ments to the general regulations (originally pro-
mulgated in 1978) were promulgated in 1981,
then suspended by the Reagan administration
pending regulatory impact analysis, and later
made partially effective following court action.
Certain provisions remain suspended. EPA is
currently considering further changes, gener-
ally involving greater local control and respon-
sibility for pretreatment requirements, as well
as a decreased emphasis on mandatory nation-
al technology-based categorical standards.109

EPA has ruled that any non-domestic waste
mixed with domestic waste in a sewer system
leading to a POTW is not a solid waste. If this
non-domestic waste is not treated because of
the lack of pretreatment standards or because
the generator is not regulated under CWA, the
discharge into the POTW could be regulated
under subtitle C as a hazardous waste activity
if a hazardous waste (as defined in RCRA) is
involved. Furthermore, although a point source
discharge covered by a NPDES permit is not
subject to subtitle C regulation, any waste
management activity occurring before the flow
reaches the point of discharge may be subject
to subtitle C regulation if a hazardous waste
is involved,

Section 311 establishes procedures by which
EPA can act to prevent or respond to spills and
other nonroutine releases of oil and hazardous
substances into U.S. waters and can recover
the mitigation costs from the discharger. EPA
was required to prepare a national contingen-
cy plan (NCP) for oil and chemical and to es-
tablish a special fund for emergency assistance
to persons and communities in cases of pollu-

l~fjee 47 F.R. 4,518, Feb. 1, 1982, 40 CFR Part 403, originally
published at 46 F.R. 9,404, Jan. 28, 1981.

tant and contaminant discharges. The program
is not limited to water pollution emergencies,
but covers “all releases to the environment. ”
The NCP established under CWA was ex-
panded by CERCLA to include a comprehen-
sive national hazardous substance response
plan to deal with chemical spills and releases
of hazardous substances into the environment.

Safe Drinking Water Act (SDWA) l10

SDWA provides for EPA to establish national
primary drinking water quality standards and,
as needed, to require application of specific
water treatment technologies. The act regulates
both public and private water utilities serving
from a few dozen to millions of people. The
primary standards, or “maximum contaminant
levels,” are intended to protect human health.
EPA may also recommend secondary stand-
ards for substances that do not threaten public
health but that cause aesthetic problems with
the odor, or appearance affecting the usabili-
ty of water. The SDWA gives the main respon-
sibility for enforcing the standards to the
States. Each State must adopt standards at least
as strict as the national standards, and must
be able to monitor and enforce compliance
with the standards by individual supply sys-
tems. If a State cannot or does not carry out
these responsibilites, EPA can conduct the pro-
gram itself.

Maximum contaminant levels (MCLS) have
been established to date for 10 inorganic chem-
icals (arsenic, barium, cadmium, chromium,
fluoride, lead, mercury, nitrate, selenium, and
silver), 6 pesticides (toxaphene, methoxychlor,
endrin, lindane, 2,4-D, and 2,4,5-T), and trihalo-
methanes (which result primarily from reac-
tions between natural organic chemicals pres-
ent in raw water and the chlorine typically
used as a disinfectant). Maximum levels for
bacterial contamination, radioactivity, and tur-
bidity have also been established (see table
60).111 For a few compounds, interim nonbind-
ing guidelines (Suggested No Adverse Re-
sponse Level—’’SNARL" documents have

11042 U.S.C. 300 f-300j.
11140 CFR 141, subpart B (1982).



324 Ž Technologies and Management Strategies for Hazardous Waste Control

Table 60.—National Interim Primary
Drinking Water Standards

Maximum
concentration

(in mg/l
Constituent unless specified)

Inorganic chemicals . . . . . . . . . . . . . . . . . 0.05
Arsenic ..........,.. . . . . . . . . . . . . . . . . 0.05
Barium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Cadmium . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.010
Chromium . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05
Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05
Mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.002
Nitrate (as N) . . . . . . . . . . . . . . . . . . . . . . . 10
Selenium . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05
Fluoride . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4-2.4
Turbidity . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 tu upto5tu
Coliform bacteria . . . . . . . . . . . . . . . . . . . . I/1OOm-(mean)
Endrin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0002
Lindane . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.004
Methoxychlor . . . . . . . . . . . . . . . . . . . . . . . 0.1
Toxaphene . . . . . . . . . . . . . . . . . . . . . . . . . . 0.005
2,4-D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1
2,4,5-TP Silver . . . . . . . . . . . . . . . . . . . . . . . 0.01
Total trihalomethanes . . . . . . . . . . . . . . . . 0.1

Radionuclides:
Radium 226 and 228 (combined . . . . . . 5pCi/1
Gross alpha particle activity . . . . . . . . 15pCi/1
Gross beta particle activity . . . . . . . . . 4mrem/year

SOURCE: 40CFR. 141(1982)

been prepared for use by States and munici-
palities on a case-by-case advisory basis. MCLs
established under SDWA will provide part of
the basis for the ground water protection strat-
egy adopted in the July 1982 land disposal
standards under RCRA.

SDWA also provides for a program regulat-
ing the underground injection of wastes and
other materials. Injection wells are a widely
used method of industrial waste disposal. EPA
is required to list States that are thought to re-
quire underground injection control (UIC) pro-
grams and to set minimum national require-
ments for such programs. EPA must approve
the adequacy of each proposal UIC program,
although the agency is specifically instructed
not to disrupt unnecessarily any State pro-
grams already being effectively enforced.
Where an adequate program is not being car-
ried out by a State, however, EPA will ad-
minister the program.

Regulations promulgated by EPA in 1980 dis-
tinguish five different kinds of wells: deep

waste-disposal wells (or those below usable
aquifers), wells related to oil and gas produc-
tion, wells for special processes such as solu-
tion mining and geothermal energy, shallow
wells (or those injecting into usable aquifers)
for hazardous waste disposal, and all others.
Following the settlement of legal challenges to
these regulations, EPA promulgated revised
regulations in February 1982.112 Standards have
not yet been promulgated for wells in which
waste is injected above underground sources
of drinking water (see ch. 5), nor have stand-
ards been implemented in many jurisdictions
in which waste is  injected directly into
underground sources of drinking water.

SDWA provides for controls over the under-
ground injection of wastes. RCRA also author-
izes regulation of hazardous waste disposal by
injection into or onto the land or waters so that
wastes might enter the environment. Because
of this overlapping jurisdiction, EPA has
promulgated a permit-by-rule approach for in-
jection wells in the RCRA subtitle C program.
The owner or operator of an injection well
disposing of hazardous waste will be deemed
to have a RCRA permit if he: 1) obtains and
complies with UIC permit, and 2) complies
with special requirements under SDWA for
wells injecting hazardous waste.

In general, the UIC program requires that
high-risk types of wells must be authorized by
permits before they may be operated, while
lower-risk wells may be operated without in-
dividual permits under general rules. Where
needed, UIC permits impose both technologi-
cal and administrative requirements on well
operators. UIC permit conditions generally
cover construction, operation, monitoring, re-
porting, special corrective actions, well aban-
donment, Government access to operator rec-
ords and facilities, and provisions for permit
review, modification, and termination.

SDWA also contains an important provision
for protection of aquifers that supply drinking
water. SDWA prevents the use of Federal as-
sistance for purposes that could endanger ir-
replaceable drinking water supplies. It applies

IWT F.R. 4,gg2,  Feb. 3, 1982; to be codified at 40 CFR part 146.
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where EPA (on its own initiative or on receiv-
ing a petition from the affected community) de-
termines that an area has an aquifer which is
its sole or principal drinking water source .113
If contamination of such an aquifer will cause
a significant health hazard, EPA may delay or
stop commitment of Federal assistance for any
projects or activities that could cause such con-
tamination. By 1980, seven “sole source aqui-
fers” had been designated.

Marine Protection, Research, and Sanctuaries Act
of 1972 (MPRSA)114

Enacted to implement international treaty
obligations restricting ocean dumping, MPRSA
has the purpose of preventing or severely lim-
iting the ocean dumping of any material that
would adversely affect human health, welfare,
or amenities, or the marine environment, eco-
logical system, or economic potentialities.
Practically, the act requires stopping all “harm-
ful dumping” in the oceans by 1981. The criti-
cal phrase “harmful dumping” is defined as the
dumping of wastes that do not meet certain en-
vironmental impact criteria;115  such wastes are
likely to include all hazardous wastes as de-
fined under RCRA. A 1977 amendment to the
act specifies that the ocean dumping of sewage
sludge must cease by 1981.

MPRSA directs EPA and the U.S. Army
Corps of Engineers (subject to EPA review) to
administer permit systems to control dumping.
The permit responsibilities of the Corps are
limited to dumping of dredged materials.

The ocean dumping of municipal sewage
sludge increased between 1973 and 1978,
possibly reflecting implementation of CWA
and the resulting growth in the generation of
sludge. Ocean dumping of industrial wastes
declined during the same period, but increased
pressure to allow more such dumping might
be expected following implementation of the
full RCRA regulatory scheme. (See discussion
of ocean dumping in ch. 5.)

11342 u.sc. sooh-s, Regulations are found at 40 CFR 1464
(1982).

11433 u.s.c. 1401 et seq.
Ils40 cFR 227, subpart B (1982).

Clean Air Act (CAA)116

CAA requires EPA to establish national am-
bient air quality goals designed to protect
public health and welfare, and to take action
(if State and local governments will not) to see
that the goals are met. For the major pollutants
(currently including sulfur dioxide, carbon
monoxide, nitrogen oxides, nonmethane hy-
drocarbons, particulate, ozone, and lead), the
EPA has set primary and secondary National
Ambient Air Quality Standards (NAAQS). The
primary standards are designed to protect
public health (with an adequate margin of safe-
ty from adverse health effects). Secondary
standards designed to protect public welfare
such as protection of plants and animals, build-
ings and materials, and visibility from the
adverse affects of pollutants have also been
established. The States are required to submit
State implementation plans with emission lim-
itations and other measures necessary to
achieve and maintain the NAAQS within the
deadlines established by Congress. If a State
either does not submit a plan or does not
receive EPA’s approval of its plan, EPA itself
is required to take the necessary actions to at-
tain and maintain the standards in that State.

CAA provides for the establishment of na-
tional emission standards applicable to certain
major new and modified industrial sources.
The States are required to establish emission
standards applicable to existing industrial
sources. In areas that do not meet one or more
of the NAAQS (nonattainment areas), and in
areas subject to nondegradation controls,
major stationary sources must obtain a permit
and must meet stringent new source perform-
ance standards.

Section 112 of the act provides for the es-
tablishment of national emission standards for
“hazardous air pollutants” for which there is
no applicable ambient air quality standard.117
EPA may designate as “hazardous” any pol-
lutant which “may cause, or contribute to, an
increase in mortality or serious irreversible, or

1N342 U. S.C. 7401 et seq.
1]742 U.S. C. 7412.
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incapacitating reversible, illness. ” Within 1
year of listing a hazardous pollutant, EPA is
to issue standards for controlling hazardous
pollutant emissions. The resulting standards
must provide an “ample margin of safety to
protect the public health. ” Where an emission
standard is not feasible, EPA may prescribe a
design, equipment, work practice, or opera-
tional standard.

For stationary sources about to be built or
modified, hazardous pollutant standards be-
come effective immediately upon proposal.
EPA has the authority to prohibit the construc-
tion or modification of any source that will not
comply with promulgated standards. Existing
sources must comply within 90 days of pro-
mulgation of final standards unless a waiver
is granted.

To date, EPA has listed and set final stand-
ards under section 112 for four substances:
beryllium, mercury, asbestos, and vinyl chlo-
ride (see table 61).116 Three other substances
have been listed as hazardous, but final stand-
ards have not yet been issued: for benzene,
standards have been proposed; for arsenic,
they are under development; and for radio-
nuclides they are under consideration. EPA
has been sued for its failure to meet the l-year
deadline for promulgating standards for these
substances. Among other pollutants that have
been considered for listing under section 112
are: coke oven emissions, polycyclic organic
matter, cadmium, ethylene dichloride, per-
ch loroe thy lene ,  acry lon i t r i l e ,  methylene
chloride, methyl chloroform, toluene, and tri-
chloroethylene. 119 

“840  CFR Part 61.
llgIn  lg79,  EPA proposed a general methodology which was

intended for use in identifying, assessing, and regulating
suspected carcinogens that are emitted from stationary sources.
The proposal includes the listing under section 112  of any air
pollutant determined to present a significant carcinogenic risk
to human health as the result of emissions from one or more
categories of stationary sources. This listing would be accom-
panied, when applicable, by the proposing of generic emission
standards for source categories producing or handling signifi-
cant quantities of the substance. Final standards would, at a
minimum, require sources to use best available technology to
reduce emissions, as well as additional measures (including the
closure of certain sources) as necessary to reduce any remain-
ing risk deemed to be unreasonable. Further action on the air-
borne carcinogen policy has been deferred by EPA. 44 F.R.
58,642, Oct. 10, 1979.

Table 61 .—Hazardous Air Pollutants Under
Section 112 of the Clean Air Act

Regulation
Listed pollutants Major source categories status
Status of toxic air pollutants regulation
Asbestos Mills, manufacturing, Promulgated

demolition
Beryllium Extraction plants, foundries, Promulgated

machine shops
Mercury Smelters, chlor.alkali, sludge Promulgated

incineration
Vinyl chloride Manufacture, polymerization Promulgated
Benzene a Chemicals and petroleum Proposed
Arsenic b

Copper smelter Under
development

Radionuclides c
Uranium mines, phosphoric Under
acid plants consideration d

Chemicals under assessment
Acetaldehyde Hexachlorocyc opentadiene
Acrolein Maleic anhydride
Acrylonitrile Manganese
Allyl chloride Methyl chloroform
Benzyl chloride (1,1,1 trichloroethane)
Beryllium Methylene chlcride
Cadmium (dichloronmethane)
Carbon tetrachloride Nickel
Chlorobenzene Nitrobenzene
Chloroform Nitrosomorpholine
Chloroprene Perchloroethylone
Coke oven emissions Phenol
o-, m-, p- cresol Phosgene
p-Dichlorobenzene Polychlorinatecl biphenyls
Dimethyl nitrosamine Proplyene oxide
Dioxin Toluene
Epichlorohydrin Trichloroethylene
Ethylene dichloride Vinylidene chloride
Ethylene oxide o-, m-, p-xylene
Formaldehyde

a No standards Yet issued.
bNo standards yet issued.  EPA has been sued for failure to PromulrJate standards

within statutory deadline, Settlement in ne[]otiation.
CNo standards yet issued.  EPA was sued by tho Sierra Club (and others)  for failure
to promulgate standards within statutory period EPA now under court order
to issue proposed rules

dsources to be regulated not Yet determinecl.

SOURCE: Flearhgs  orr Oversight ofl the C/can ,4ir Act, Senate Committee on Envi-
ronment and Public Works, 97th Cong.,  1st sess.,  June 1981, pp
580-581

Air pollutants from hazardous waste facil-
ities—or from the burning of hazardous waste
for energy recovery-might in principle be con-
trolled under either section 112 of CAA or sub-
title C of RCRA. However, the pollutant-by-
pollutant approach under CAA is cumbersome.
Only a few pollutants have been listed and
standards have been established for only a very
narrow group of facilities. The RCRA program
is better suited for the control of pollutants 
from hazardous waste TSDFS, while other spe-
cific airborne hazardous pollutants generated
in a range of industrial processes might be
more readily controlled using section 112
standards.

Air pollution controls have themselves re-
sulted in some increase in the generation of
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hazardous waste. However, as mentioned else-
where, fly ash waste and flue gas emission con-
trol waste generated primarily from the com-
bustion of coal or other fossil fuels have tem-
porarily been excluded from regulation under
subtitle C of RCRA, pending completion of
studies required by 1980 RCRA amendments.

Surface Mining Control and Reclamation Act
of 1977 (S MC RA)120

SMCRA establishes a nationwide program to
protect society and the environment from the
adverse effects of coal mining. Regulations
issued under the act by the Department of the
Interior cover three major areas:

performance standards for protection of
the environment and public health and
safety, permit applications, and bonding
requirements for surface coal mining and
reclamation operations;
procedures for preparation, submission,
and approval of State programs to control
mining and reclamation; and
development and implementation of a Fed-
eral program for any State that does not
develop an acceptable program.

The surface mining regulatory program in-
cludes standards and requirements for protec-
tion of surface and ground waters from con-
tamination from mining wastes and over-
burden. Section 1OO6(C) of RCRA provides for
integration between RCRA and SMCRA in
controlling solid and hazardous wastes and re-
quires consultation between EPA and the De-
partment of the Interior on the adequacy of
these rules. l2l The Secretary of the Interior is
given exclusive responsibility for carrying out
the requirements of RCRA subtitle C with re-
spect to coal mining wastes or overburden for
which a permit under SMCRA has been issued
or approved. Section 3005(f) of RCRA states
that a permit  issued or approved under
SMCRA covering any coal mining wastes or
overburden shall be deemed to be a treatment,

storage, and disposal permit issued under
RCRA.122 Subtitle C regulations are not be ap-
plicable to the treatment, storage, or disposal
of coal mining wastes and overburden covered
by such a permit.

Nonregulatory Approaches and Technical Support

RCRA and other laws contain nonregulatory
provisions (i. e., which do not directly require
compliance with standards or controls) that are
intended to influence hazardous waste man-
agement activities by State and local govern-
ments and the private sector. These provisions
include direct or indirect incentives to adopt
State programs or to develop alternative haz-
ardous waste management practices. Among
the existing provisions are those that provide
for financial and technical assistance to States,
information distribution, research and devel-
opment activities, and interstate cooperation.
Although, RCRA authorizes a broad range of
non-regulatory activities that could promote
the adoption of better waste management strat-
egies by State and private industry, these meas-
ures have been largeley ineffective due to lack
of adequate funding and/or failure of imple-
mentation by Executive agencies.

Interstate Cooperation .—Section 1005 of
RCRA123 allows two or more States to establish
agreements or compacts, not in conflict with
any U.S. law or treaty, for cooperative effort
and mutual assistance in the management of
solids and/or hazardous waste. These regional
compacts allow States to plan for regional
waste needs and develop consistent regulatory
policies.

Guidelines for Solid Waste Management.–Section
1008 124 of RCRA requires the EPA Administra-
tor to develop and publish suggested guidelines
for solid waste management which will estab-
lish criteria for defining solid waste and will
provide a technical and economic description
of the level of performance in protecting health

l~opub]ic  Law 95-87, 91 Stat. 445, Aug.  3, 1977; 30 U.S. C. 1201
et seq.

U142  U.S.C. 9605, as amended by the Solid Waste Disposal Act
Amendments of 1980, Public Law 96-482, sec. 2, 94 Stat. 2334.

M142 U.S. C. 9625(fl,  as amended by Public Law 96-482, sec.
11, 94 Stat. 2338.

12342  U.S. C. 6904.
12442  USC,  5907,
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and the environment attainable by available
solid waste management practices.

Where appropriate, the guidelines are also
to include information for use in deciding the
adequate location, design, and construction of
solid waste management facilities, including
consideration of regional, geographic, demo-
graphic, and climatic factors.

Several solid waste guidelines were issued
by EPA under section 209 of SWDA before pas-
sage of RCRA.125 Since then, EPA’s guideline-
writing under RCRA section 1008 has been
minimal. The minimum criteria for use in
defining practices that constitute open dump-
ing were issued not as a separate guideline
document but rather in combination with cri-
teria for classifying facilities as sanitary land-
fills or open dumps, required by section 4004(a)”
of RCRA.126

Section 6004 of RCRA provides that any
guidelines issued under section 1008 are bind-
ing on executive agencies and units of the leg-
islative branch of the Federal Government.127

Financial Assistance.–Section 3011 of RCRA
authorizes Federal grants to assist the States
in the development and implementation of haz-
ardous waste management programs. i28 E P A
has determined that these grants are also avail-
able for States with partial authorization or
cooperative arrangements. Hazardous waste
grants have steadily increased as shown in
table 7 in the following section. Because the
subtitle C hazardous waste regulatory program
has only recently been promulgated in reason-
ably complete and final form, and because the
development, final authorization, and im-
plementation of State hazardous waste pro-
grams entail a major effort yet to be completed,
EPA has been widely criticized for failing to
request or provide sufficient financial assist-
ance to the States at a time when their regula-
tory responsibilities under RCRA will increase
dramatically. EPA has recently suggested that

Izspub]ic  Law 89-272, 79 Stat. 997 (1965].
1m42 USC, 6944,

1Z742 U.S. C, 6931,
12042 U,S,C.  6931+

the State grants program be phased out and
that States finance their regulatory programs
through increased fees and State appropria-
t i o n s .l29

Under section 3012,129 grants may be made
to the States for a continuing program to in-
ventory active and inactive hazardous waste
sites. In fiscal year 1983, Congress appro-
priated $10 million from Superfund to carry
out this program. EPA had not previously re-
quested such funds.

Under subtitle D, section 2007, 4007, and
4008 of RCRA provide for EPA to grant finan-
cial assistance to States and sub-State agencies
for the purpose of developing and implement-
ing their solid waste plans.130

Under section 4008(a)(2)(A), financial assist-
ance may be provided for facility planning and
feasibility studies; expert consultation; tech-
nology assessments; legal expenses; construc-
tion feasibility studies; and fiscal or economic
investigations or studies, but it may not include
construction or land aquisition. l3l Applicants
for such assistance must agree to comply (with
respect to the project or program assisted) with
the requirement under section 4005 for the
closing or upgrading of open dumps and with
the requirements of the subtitle C hazardous
waste program, as well as agreeing to apply
practices, methods, and levels of control con-
sistent with any guidelines issued under sec-
tion 1008. 132

Provisions for financial assistance under sub-
title D generally emphasize support for re-
source conservation and recovery; indeed, as-
sistance provided under section 4008(a)(3) is
restricted to uses related to energy and mate-

1z94z u,s. c. Ggss, as arnerlded by Public Law 96482, sec. IT,
94 Stat. 2344 (1980).

l~osection  Z007, as arnerlded,  prov]des for general authoriza-
tions for appropriations for RCRA implementation and provides
that specified shares are to be allocated to the Resource Recovery
and Conservation Panels, (ZO percent or $5 million), to the Haz-
ardous Waste Regulatory Program (:30 percent, excluding sec.
SO1l grants to States); and to sec. AOOB  programs for State, local,
and regional agencies resource and material conservation and
recovery programs and State solid waste plans (25 percent of
total appropriated for sec. 4008 programs).

1s14z U.soc. 6848,
1s242 u.s.c. 6945,
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rials conservation and recovery as described
in section 4003(b) (1).133 The primary emphasis
is on conservation and recovery in relation to
municipal waste, but section 4003(b)(2) refers
also to “other sources of solid waste from
which energy and materials may be recovered
or minimized” which could, in principle, in-
clude hazardous waste.

In practice, EPA provided grants under sub-
title D (including grants specifically in support
of resource recovery) totaling $27,910,000 in
fiscal year 1980 and $12,936,000 in fiscal year
1981. However, these grants were phased out
at the end of fiscal year 1981, although recip-
ients were permitted to spend in fiscal year
1982 any money that previously had been allo-
cated but remained unspent. The phaseout left
States without Federal support for, among
other things, continued solid waste planning
and continued preparation of the inventory of
open dumps, as well as for plan implemen-
tation.

Technical Assistance .—Under subtitle D, section
4008(d) authorizes EPA to provide technical as-
sistance to State and local governments for de-
veloping and implementing State plans. l34

Technical assistance on resource conservation
and recovery (in practice, largely applied to
municipal waste) may be provided through
“Resource Recovery and Conservation Pan-
els. ” These are teams of personnel, including
Federal, State, and local employees or contrac-
tors who supply assistance at no charge to
States and local governments.135

The delivery of technical assistance was
funded at the level of $4,304,000 in fiscal year
1980 and $3,198,000 in fiscal year 1981 but was
eliminated in fiscal year 1982 EPA budget.

RCRA also directed the Department of Com-
merce to provide technical support to encour-
age the commercialization of proven technol-
ogies for resource conservation and recovery.
The National Bureau of Standards was directed
to publish guidelines for specifications for
classifying materials recovered from wastes.

IW42  U.S. C. 6943(%)(1).
13442 U.S. C. 6948(d).
13542  USC.  6913.

The Department of Energy was given the re-
sponsibility for R&D programs for recovery of
synthetic fuels from solid wastes. EPA was
directed to coordinate and consult with DOE
on other energy related solid waste programs.

Research and Development.—Subtitle H, section
8001, of RCRA authorizes EPA to conduct or
assist others in conducting research, investiga-
tions, experiments, training, demonstrations,
surveys, public education programs, and stud-
ies on various aspects of solid and hazardous
waste  management .l36 Among the possible
areas for research and development activities
authorized under this section are: adverse
health and environmental effects of solid and
hazardous waste, financing and operation of
waste management programs, development of
solid and hazardous waste management tech-
nologies, resource conservation and recycling
technologies, and waste reduction techniques,

Section 8002 directs the EPA Administrator
to carry out a number of special studies in-
cluding an assessment of the adverse environ-
mental effects of solid waste from surface and
underground mines and the generation and
management of sludge, 137 Section 8002 also
describes the study required under the 1980
amendments to section 3001 for an assessment
of environmental and health effects of disposal
of hazardous waste from oil, gas, and geother-
mal energy expiration, development and pro-
duction, from burning of coal and fossil fuels,
from mining and processing of ores and min-
erals, and from cement kiln dust.

Other agencies also carry out related R&D ac-
tivities, such as the National Institute of Health
(screening and testing of carcinogenic, muta-
genic, terotogenic effects of chemicals), the Oc-
cupational Safety and Health Administration
and National Institute for Occupational Safe-
ty and Health (protection of health and safety
of employees working in both industrial and
cleanup environments). The National Science
Foundation has in the past funded major R&D
projects related to toxic chemicals and hazard-
ous waste management.

13642 U,s.c, 6981.
13742 U.S. C. 6982.

99-113 0 - 83 - 22
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EPA Research Activities in Hazardous Waste

All research activities within EPA are the re-
sponsibility of the Office of Research and De-
velopment (ORD).138 ORD has defined the fol-
lowing five objectives to provide support to the
RCRA hazardous waste program:

1.

2.

3.

4.

5.

Waste analysis and characterization: de-
velopment of analytical methods and pro-
cedures for the detection and identifica-
tion of substances, development of moni-
toring guidelines, and a quality assurance
program for development and enforce-
ment of regulations.
Control technology: assessment of dis-
posal and treatment technologies, develop-
ment and evaluation of technologies for re-
medial actions, and assistance of the Of-
fice of Solid Waste in reviewing permit ap-
plications.
Risk assessment: development of data and
methodologies for determining risks to
human health and environment.
Spills response: development of methods
and guidelines to provide quick response
to emergency spills,
Long-term research: investigation of ad-
vanced technologies.

Since 1981, there has been a significant shift
of emphasis within ORD from longer term re-
search projects (e. g., studies of the effects of
chemicals and new process developments) to
programs which directly support the promulga-
tion of regulations. Some 15 to 20 percent of
ORD’S total budget is set aside for exploratory
research projects; however, little of a truly ex-
ploratory or long-range nature is being done
even in this portion of the program.

OTA has reviewed current research projects
planned for completion by 1986 (see table 62).
Major emphasis has been placed on risk assess-
ments and analytical methods for detection and
measurement of specific chemicals. The con-
trol technologies emphasized are landfills and
land treatments. Research plans for incinera-

l~lnforrnation  on research  activities Of EPWORD was Obtained
by OTA from ORD in spring-summer of 1982 and from EPA’s
fiscal year 1983 Budget Justification.

tion focus on the development of performance
standards for hazardous waste incinerators,
not the improvement in incinerator technology.
The investigation of new treatment technol-
ogies has been omitted even in the long-term
research strategy planning.

ORD’S research in support of the toxic sub-
stances program under TSCA and the Super-
fund program under CERCLA may also con-
tribute to the management of’ hazardous waste,
Again, the emphasis appears to have shifted
toward relatively short-term research directed
at problems of immediate regulatory concern.

Collection and Dissemination of lnformation.–
Under subtitle H, section 8003 of RCRA directs
the EPA Administrator to develop, collect,
evaluate, and coordinate information on a
variety of aspects of solid and hazardous waste
management. l39 A program for the rapid dis-
semination of information on solid waste man-
agement, hazardous waste management, re-
source conservation, and methods of resource
recovery from solid waste is to be imple-
mented.

The Administrator is also directed to estab-
lish and maintain a central reference library.
Information in this library, to the extent prac-
ticable, is to be collated, analyzed, verified, and
published, and made available to State and
local governments and other persons. Addi-
tionally, the Administrator is to develop and
publish a model cost and revenue accounting
system, and to recommend model codes, ordi-
nances, and statutes providing for sound solid
waste management,

Until 1981, EPA maintained a solid waste
technical information service in Cincinnati,
Ohio, which distributed free copies of EPA
solid waste reports. Relatively technical doc-
uments (e. g., EPA contractors’ reports) were
frequently omitted from this collection but
could be obtained for a charge from the Na-
tional Technical Information Service (NTIS).
The service in Cincinnati has been discon-
tinued, and only a very small number of copies
of EPA reports are typically made available by

13942  u,S.C,  6 9 8 3 ,



Table 62.—Research Projects Planned by ORD in Support of Hazardous Waste Management Program

Risk assessment Control technology Waste analysis Long-term research Spills response
 

● Integrate existind risk assessment
methods into guidelines

● Develop predictive methods for
assessing health and environmental
impacts of specific chemicals

● Develop biological methods for
predicting health impacts

● Develop and standardize bioassay
methods for predicting impacts of
waste

● Develop processes for listing/delist-
ing waste and mixtures using health
impacts, environmental impacts,
and mobility data

● Develop models for screenIng chem-
icals for predicting human exposure

● Develop data and methodology for
estimating health and environmental
impacts resulting from exposure to
levels of hazardous waste

● Develop methods for predicting
ground water impacts of pollutants
released from landfills

● Develop data and methodology for
determining likelihood of harm re-
sulting from existing landfill facility

● Develop predictive methods for
assessing effects of technologies,
environments, and waste streams

. Develop data and methodology for
estimating impacts from ocean
disposal

. Develop methods for site selection
of ocean disposal

● Assess hazards for specific chemi-
cals for use by permitting programs

. Assess health effects and risks of
specific sites in support of permits

● Develop guidelines for site evalua-
tion based on pollutant migration
for use in permitting

● Predict health effects for use i n
regulatory impact analysis

● Evaluate risk assessments for use
in RIA for land disposal regulations

● Develop data and methodology for
estimating health impacts of ex-
posure to various chemicals

● Develop improved methods for
predicting long-term environmental
effects of landfills

SOURCE Office of Technology Assessment

• Develop desruction
and control efficiency
data for incineration,
landfill, and land
treatment

Ž Develop data on
integrity of liners

● Identify and evaluate
on cost basis technol-
ogies for controlling
releases of waste from
TSDFS

● Identify technologies
for ocean incineration

● Develop data and
methodology for land
treatment

● Prepare guidance man-
uals for design and
performance standards
for disposal or treatment

● Develop guidance man-
uals for use by permit-
ting agencies in con-
trol capabilities of
disposal and treatment
technologies

● Develop models for
estimating Iifecycle
costs of alternative
disposal technologies

. Refining extraction procedures using
waste for integration of effects and
water quality data

● Improve analytical methods for
detection of chemicals

● Improve dioxin detection methods
● Standardize waste characteristic

methods for impact analysis
● Develop data base for waste mixtures
● Provide quality control procedures

for automated analytical systems
for regulatory application

● Develop monitoring and analysis
methods for quality assurance of
disposal facilities

. Issue guidelines for post-closure
monitoring of land disposal sites

● Complete economic analysis of
alternatives to ground water
monitoring for land disposal

● Develop procedures for determining
when Superfund should be used for
monitoring and maintenance

. Prepare manuals for long-term
monitoring of disposal sites

● Develop criteria for qualification of
sites for Superfund

● Develop methodologies for screen-
ing waste for enforcement actions

● Develop biological methods for
demonstrating releases from
disposal facilities

● Develop methods for estimating
costs of long-term monitoring of
disposal facilities

● Focus on waste stream
mixtures:
—determine environ-

mental and health
impacts and

—treatment and moni-
toring techniques

• Develop new detecting
methods, particularly
subsurface pollutants

● Destruction and recov-
ery of organics

Ž Impacts of reactive and
corrosive waste in land
treatment facilities

● Definition of character-
istics which are vulner-
able to irreversible
damage as result of
exposure to chemicals

● Focus on persistence
and fate of chemicals
i n environ merit —bio-
degradation rates of
waste to form basis of
monitoring guidelines

●

●

●

●

●

●

●

●

•

●

Develop procedures to determine
health and environmental effects
due to spills of chemicals
Document impacts of chemicals
used in treatment of spills, such as
neutralizing agents
Develop methods to measure effects
of spills on crops and animals
Develop data to correlate responses
of aquatic organisms to toxic sub-
stances with human health effect data
Develop computer model for pre-
dicting toxicity of mixtures
Develop computer model to predict
environmental impacts of spills
Develop environmental tests for es-
timating hazards of spilled materials
Prepare prevention, control, and com-
pliance studies of new techniques
for handling spills
Maintain emergency response capa-
bility for sampling, analysis, and
remote monitoring
Develop manuals for response teams
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the agency itself. The apparent intention is for
most reports to be distributed in the future
through NTIS which, for some users, repre-
sents a significant increase in acquisition cost
and a considerable reduction in convenience
and ease of access to the reports.

Full-Scale Demonstration Facilities.—Under sub-
title H, section 8004 of RCRA authorizes the
EPA Administrator to enter into contracts or
provide financial support for the construction
of full-scale demonstration facilities where cer-
tain conditions are met (e.g., that the facility
will demonstrate a significant improvement in
a technology or process, and that it would not
receive adequate support from other sources).140

No use has yet been made of this provision for
the construction of demonstration facilities for
hazardous waste management technologies.

Federal, State, and Private Compliance Cost
for the Current Hazardous Waste

Management Program

Introduction

The Resource Conservation and Recovery Act,
which establishes a comprehensive hazardous
waste management program, reflects the con-
gressional belief that the benefits of the pro-
gram will exceed the costs of implementation.
RCRA does not call for a balancing of costs and
benefits in regulatory decisions involving
hazardous wastes. Quantitative estimates of the
expected benefits, resulting from the increased
level of protection of human health and the en-
vironment from damages due to the misman-
agement of hazardous wastes, are not available.
However, some information is available on the
costs, and this chapter provides a summary of
the estimates that have been made, EPA esti-
mates focus on the potential incremental costs
(i.e., those directly attributable to compliance
with RCRA regulations) as opposed to those at-
tributable to independent or pre-RCRA efforts.
(There are also costs incurred for the CERCLA
program; however, these are not generally con-
sidered as “regulatory” compliance costs,) Esti-

1w42  u-sect  6984,

mates of industrial compliance costs and Fed-
eral and State administrative costs are summar-
ized in the following sections. A final section
presents total national costs associated with all
hazardous waste activities.

Industrial Compliance Costs

The Hazardous Waste Services Industry .—One
measure of the impact of complying with gov-
ernment regulations is the amount of money
spent by the private sector to manage hazard-
ous wastes. This can be roughly estimated by
a two-step analysis. First, the sales are obtained
for those firms providing treatment, storage,
and disposal services at offsite, commercial
facilities. Second, the ratio of offsite to onsite
(i.e., generator) management of hazardous
waste is estimated. Using this ratio and assum-
ing that noncommercial facilities have approx-
imately the same level of costs per tonne of
waste, the onsite or generator management
costs are derived. Total costs to waste gener-
ators are then estimated by combining com-
mercial and noncommercial waste manage-
ment costs,

Two studies are available for obtaining the
sales of the commercial waste management in-
dustry. The summary data from these studies,
including projections to 1990, are given in table
63.

The analysis by A. D. Little was based on
1981 revenues from hazardous waste activities
for three categories of firms: 1) 9 full service,
nationally oriented firms with a subtotal of

Table 63.—Characteristics of the Commercial Off site
Hazardous Waste Management Industry

A, D, Littlea Frost & Sullivanb

1981 1990 1980 1990

Total hazardous waste generated
(millions of metric tons) . . . . . . 43(; 56 60 85

Proportion of waste managed off site
(percent) . . . . . . . . . . . . . . . . . . . . . 20 80 15 15-25

Average treatment/disposal price
(1981 dol lars/metr ic ton) . . .  . . .  . .  .$100 $200 – –

Estimated industry revenues
(billions of 1981 or 1980 dollars). . $0.9 $9 $0.5 $2.5

SOURCES: aJoan  B, Berkowitz, “Outlook for the I+azardous  Waste Management
Services Industv,”  September 1982’, draft from A, D, Little.

bFrost & Sullivan,  “Hazardous Waste tJarket —Handling,  storage and
Disposal,” February 1981,

CFrom EPA, December 19~.
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$301 million; 2) 222 regionally or locally ori-
ented firms usually specializing in a limited
range of services with a subtotal of $179 mil-
lion to $277 million; and 3)’’unpermitted”
firms* with a subtotal of $3OO million to $4O O

million, A. D. Little’s projections from 1981 to
1990 are based on an assumed annual growth
rate of 3 percent for hazardous waste genera-
tion (noting that the EPA estimate for 1981 may
be low), which is acknowledged to be conserv-
ative.  Offsite management is  assumed to
change from 20 percent at present to 80 per-
cent of the total amount of waste in 1990; it is
acknowledged that this projection may be high.
The average price is assumed to double from
about $100/tonne in 1981 as landfill capacities
decline and regulatory actions force the use of
more costly options such as incineration and
chemical treatment. The increase in total sales
from $900 million in 1981 to $9 billion in 1990
corresponds to an average annual growth rate
of 29 percent.

The second study by Frost and Sullivan ana-
lyzes the 1980 revenues of seven large national-
type firms and presents an extrapolation to all
of the commercial waste management firms,
a projection to 1990 assuming a growth rate
of 20—25 percent per year in revenues, an es-
timate for waste generation in both 1980 and
1990, and a modest increase in the fraction of
waste managed off site.

The results of both studies for current spend-
ing for offsite, commercial hazardous waste
management are in relatively good agreement.
They indicate that the total amount spent in
1980 and 1981 for both onsite and offsite haz-
ardous waste management was probably in the
range of $4 billion to $5 billion annually (in cur-
rent dollars). * * These figures, although approx-
imate, are probably low for two reasons. Sig-
nificant funds are also spent by the private sec-
tor on technical consulting and analytical serv-
ices, but exact figures for these costs are not

● It is presumed that these unpermitted firms include a large
number of facilities that are generally exempted from RCRA
regulation such as recycling operations.

● ● The A. D, Little study indicates $4,5 billion for 1981, and the
Frost-Sullivan study indicates $3 billion for 1980, using their fig-
ures for revenues and their fractions of offsite  management of
0.2 and 0.15, respectively.

available. Also, spending on transportation
services have not been determined exactly.
However, exclusion of these two cost areas
may balance the potential for overestimating
in the procedure used here. Assuming that on-
site management costs are equal to offsite costs
probably overestimates total costs, as onsite
management is generally understood to be less
costly. This results from two factors: 1) onsite
efforts generally manage wastes requiring the
least costs; and 2) there are more economy-of-
scale savings for large onsite activities which
often deal with fewer wastes than offsite
facilities.

The projections to 1990 with regard to the
fraction of the total amount of waste managed
offsite are also subject to some uncertainty.
However, both studies indicate a similar level
of total spending for offsite and onsite hazard-
ous waste management in 1990. The A. D. Lit-
tle study indicates $11 billion and the Frost and
Sullivan indicates $12.5 billion (not adjusting
for inflation).

To put these total present and projected lev-
els of industry spending into some perspective,
hazardous waste management costs represent
about 1 to 2 percent of total annual sales for
the chemical and allied products industry,
assuming that about 50 percent of all hazard-
ous wastes are generated by this industry,
which has generally been found to be the case.
Naturally, this percentage will vary signifi-
cantly among different industries.

EPA Estimates.—This section provides avail-
able estimates of the costs to the private sec-
tor of complying with the RCRA Subtitle C reg-
ulations, based on analyses prepared for EPA
in support of the promulgation of these regula-
tions. The analyses cover the expected costs
of compliance with the interim status stand-
ards, with the interim final design and opera-
tion standards for land disposal facilities, and
with the financial responsibility requirements
for hazardous waste facilities. Cost estimates
are not yet available for some of the facility per-
mit standards either because they have not yet
been promulgated or because cost analyses
have not been completed. Consequently, pub-
lished data are necessarily incomplete and do
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not reflect the total compliance costs for the
RCRA regulations.

Although OTA attempted to locate alter-
native (non-EPA) estimates for purposes of
comparison and validation,  these efforts
proved unsuccessful. An examination of three
of the best known annual surveys of industrial
expenditures on pollution control (conducted
by McGraw-Hill, the Bureau of Economic
Analysis, and the Bureau of the Census) did not
yield useful comparisons because some un-
known portion of the reported expenditures are
attributable to solid waste activities and not to
hazardous waste regulatory compliance costs.

It is important to emphasize that the absence
of data comparable to the EPA cost analyses
inhibits any direct empirical validation of the
EPA results.

The costs of complying with the subtitle C
regulations will be incurred at various times
during the remaining lifetime of the facilities
involved and, in some cases, after closure. To
simplify comparisons, EPA has “annualized”
its cost estimates by presenting them in the
form of “annual revenue requirements, ” sig-
nifying the annual revenues that facilities
would have to obtain in equal installments over
a 20-year period to offset the costs of com-
pliance. For annualizing each facility is as-
sumed to have a remaining life of 20 years,
although costs associated with the financial re-
quirements are taken into account over a
50-year period.

Table 64 provides a summary of EPA’s esti-
mates of total annualized compliance costs for
implementation of the various sections of
RCRA. As mentioned above, these estimates
are incomplete since they do not cover all of
the anticipated Phase II regulations. Neverthe-
less, it can be seen from the table that the costs
of complying with the performance standards
for the owners and operators of treatment, stor-
age, and disposal facilities (under RCRA sec.
3004) are expected to be significantly greater
than the costs associated with other RCRA sec-
tions. These other sections (providing mostly
for general operations such as manifest prep-
aration, waste analysis, recordkeeping, etc.) are

Table 64.—EPA Estimates of Annualized RCRA
Compliance Costs by Subtitle C Section

(in millions of 1981 dollars)

Section Annualized cost
3001-identification and listing . . . . . . . . . . $68.6
3002-generator standards. . . . . . . . . . . . . . 58.5
3003-transporter standards . . . . . . . . . . . 0.6
3004 -TSDF owners and operators. . . . . . 916.2 -1,832.7
3005-permit requirement . . . . . . . . . . . . . 1.8

Total . . . . . . . . . . . . . . . . . . . . ... , . . . . . $1,045 .8-$1,962.3
SOURCES: Environmental Law Institute, “Cost:]  of Implementing Subtitle C of

the Resource Consewation  and Recovery Act,” OTA Working Paper,
October 1982; and A. D Little, Ecortomrlc  Impact  Ana/ysis  of RCRA
h?terirn Status  Standards, 1981.

a relatively minor portion of the total costs of
compliance. EPA analyses indicated that the
most significant cost impacts of the ISS regula-
tions for land disposal facilities were for the
installation of ground water monitoring sys-
tems (an average of $23,000) and for closure
and post-closure costs, Only ground water
monitoring involves substantial immediate ex-
penditures for existing facilities.

Compliance Costs for Land Disposal Facilities

The costs of complying with RCRA section
3004 requirements can be subdivided into the
costs associated with the interim status stand-
ards and those associated with the final (Phase
II) standards. Table 65 summarizes EPA’s es-
timates of the total incremental annualized
costs of meeting the Phase II requirements for
land disposal facilities. The estimates compare
Phase II incremental compliance costs with
baseline pre-ISS costs for landfills and surface
impoundments (e.g., land acquisition, excava-
tion, and infrastructure costs) and ISS costs for
all land disposal facilities. The table includes
low and high estimates for the Phase II incre-
mental costs, based on differing assumptions
about the installation of liners, the occurrence
of leaks, and the need for corrective action.

EPA estimated the total annualized incre-
mental costs of complying with the interim
status standards for land disposal facilities at
$341 million. Implementation of the part 264
permitting standards would, according to EPA
estimates, impose additional annual revenue
requirements of $150 million to $1,145 million
depending on the need for corrective action.
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Table 65.—Total Annual Revenue Requirements for Part 264 Regulations
(millions of current dollars)

Compliance requirements for Base linea Incremental Part 264

existing facilities (pre-lSS & ISS) Low estimate b High est imatec

Landfills (design and operating (D&O)
requirements) . . . . . . . . . . . . . . . . . . . . .

Surface impoundments D&O . . . . . . . . . . . . .
(Adjustment for landfilled materials)f . . . . . .
Waste piles D&O . . . . . . . . . . . . . . . . . . . . .
(Adjustment for Iandfilled materials) f . . . .
Land treatment D&O . . . . . . . . . . . . . . . . . . . .

Total D&O . . . . . . . . . . . . . . . . . . . . . . . . . . .
Corrective action . . . . . . . . . . . . . . . . . . . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .

$301d
534e

(190)
169

( 1 0

702

702

81
102
(57)

(3)
20

150

150

159
401
(118)

12
(6)

20
468
677

1,145
aBasell  ne costs Include pre.lSS costs such as land acquisition, excavation, and tnfrast  ructure expenses incurred (n establ  Ish Ing
a land d Isposal  faci I ity and 1SS compliance costs Imposed under May 1980 regulations Including CIOSU  re and post-closure
care, ground water monitoring, and financial responsibility requirements Approximately 72 percent of the $341 mlllton  ISS
costs included In the basellne  are att rl butable  to closure ($82 m ill!on),  post. closure ($40 m!ll!on),  ground water mon Itorl ng
($42 milllon),  and f!nanclal  assurance ($82 million) requirements Baseline costs Include  est!mated  pre-lSS costs for iandfllls
and surface Impoundments on Iy

bLow estimate assumes installation of single synthetic I!ners  at landfills and replacement of containment system for waste
piles  to avoid ground water monitoring requirements No faclllttes leak, therefore, no corrective action required

Ctilgh  CO st est!mate  assumes I nstallatlon of double synt het IC I triers at Iandfllls,  closure of al I existing surface Impoundments
and replacement t WI th new i m poundment with  double synt hetlc  I i ner Al I facll!t!es  i mediately begin to leak and require ex-
tensive  counterpumping  corrective action for 150 years

‘Includes $181 mlllton  in pre-lSS  costs for landfills
elncludes $180 mllllon In pre.l SS for surface  impoundments
f
Some materials, sludges, and residues from surface impoundments and waste piles  are eventually sent to land d{sposal  facllltles
Adjustment to total IS made to avoid double counting of compliance cost of Iandfilllng of materials from these facilities

gpre.fss costs not available for waste Piles
h Pre-lSS costs not avaliable  for land treatment facilities

SOURCE 47 F R 32,338 JUIY 26 1982

EPA analyses of compliance costs of RCRA
regulations use a number of key assumptions
that can significantly affect  the results ,
including:

1.
2.
3.
4.

5.
6.

7.

the use of unit cost data;
the annualizing process;
the ratio of onsite and offsite disposal;
the number of facilities incurring com-
pliance costs;
the costs incurred by new facilities;
ground water protection and the need for
corrective action; and
the rate of permitting and the timing of
compliance.

1. The use of unit cost data.—EPA’s analyses
are based on unit “engineering” costs. Hazard-
ous waste facilities differ widely depending on
their particular characteristics. However, it is
common in EPA cost analyses to use model
plants that represent the average range of
facilities in the relevant universe. Once these
models have been specified, compliance costs
for each are based on the costs of unit opera-
tions. This approach usually leads to an over-

estimate of actual costs since it fails to allow
for technological changes and innovative reg-
ulatory responses that tend to lower average
costs in practice.

2. The annualizing process.—The annualiz-
ing process assumes a 7-percent inflation rate
in calculating future costs, and then uses a
lo-percent discount rate in discounting these
costs back to the present; thus, a “real” dis-
count rate of 3 percent is used. No justifica-
tion for this choice of discount rate has been
offered, nor is any analysis presented on the
sensitivity of resulting cost estimates to the dis-
count rate selected.

3. The ratio of onsite to offsite disposal.—
EPA’s analyses make an arbitrary allocation be-
tween onsite and offsite disposal based on an
estimate of the volumes below which it might
be considered uneconomical to dispose onsite.
For this purpose, an assumption about the cost
of offsite disposal is necessary. This ratio does
not reflect the influence of other, noneconomic
considerations, such as liability, type of waste,
or age of the facility, in the onsite/offsite deci-
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sion, This assumption could tend to indicate
higher total offsite disposal costs and lower
total onsite disposal costs.

4. The number of facilities incurring com-
pliance costs.—EPA calculated the design and
operating compliance costs only for the 5,662
existing land disposal units that submitted part
A applications including:

●

●

●

●

573 landfills with 12 million tonnes per
year capacity;
4,240 surface impoundments with 11,169
acres surface area;
608 waste piles with 87 million cubic feet
of waste;
241 land treatment units with 12,100 acres
of operating area.

According to EPA, this will overstate the num-
ber of facilities that will actually incur com-
pliance costs as some will close before permit-
ting, and some facilities include several types
of units within a single operation and will
achieve some economies of scale in full-status
standard requirements, EPA calculated correc-
tive action costs only for 2,484 disposal facil-
ities—the number of disposal facilities that sub-
mitted part A applications which is less than
the total number of existing units because one
facility can have several units. This could over-
estimate the number of disposal facilities, but
could underestimate the number of corrective
actions. EPA assumed that extensive correc-
tive action would be taken for an entire facil-
ity, not separately for each unit in the facility.
(See ch. 4 of this report for a more accurate
estimate of existing facilities.)

5. The costs incurred by new facilities.—
EPA did not calculate the incremental costs of
complying with part 264 standards for new
land disposal facilities because it was difficult
to project the number of facilities affected and,
moreover, cost estimates were not available for
the part 267 temporary standards for new fa-
cilities. Exclusion of compliance costs for new
facilities will tend to underestimate total costs,

6. Ground water protection and the need for
corrective action.—EPA could not predict how
the owners and operators of TSDFS will react

to the liner and ground water monitoring re-
quirements (i.e., whether they will install liners,
monitoring systems, etc.). Nor did EPA attempt
to predict the incidence of leakage, the need
for corrective action, and the costs associated
with corrective action. For the purpose of pro-
ducing estimates, EPA made two extreme sets
of assumptions: a low-cost case and a high-cost
case. The low- cost case assumes that all land-
fills use single synthetic liners, all waste piles
are replaced to avoid the need for ground water
monitoring, no leakage occurs, and no correc-
tive action is needed, The high-cost case
assumes that all landfills have double synthetic
liners, all waste piles monitor ground water,
all surface impoundments are closed and re-
placed by new units with double liners, and,
even with all these precautions, all facilities
require immediate corrective action using an
expensive counter-pumping strategy for over
150 years. The two cases are so extreme that
it is difficult to estimate the costs of a probable
intermediate scenario.

7. The rate of permitting and the timing of
compliance.—EPA’s analysis assumed that all
facilities are permitted simultaneously and im-
mediately so that compliance costs for all units
are occurred at the same time. An earlier study
for EPA of the costs of proposed final permit-
ting standards found that the targetting and
rate of permitting efforts by EPA (i. e., how
quickly must meet permit standards and which
industries are permitted first) were among the
most important variables affecting annualized
compliance costs that are under EPA’s con-
trol. * Total annualized compliance costs are
probably overstated as a result of this assump-
tion. Existing facilities will continue to operate
under interim status standards until permit-
ting. EPA has estimated that initial permitting
of over 2,100 existing land disposal facilities
will not be completed until fiscal year 1988,

EPA’s analysis concluded that the compli-
ance costs for the land disposal regulations
might lead to the closure of small onsite land-

*Development Planning Associates,  1nC., pope Reid Associ-
ates, inc., Putnam, Hayes and Bartlett, Inc., and Temple, Barker,
a~~ Sloane, Inc., Final Impact Analysis of Proposed RCRA-FSS
Regulations, 19801990, November 1!180,  pp. 4-5.
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fills an the closure and replacement of small
onsite surface impoundments. EPA estimates
that there are about 225 small landfills (500
tonnes/yr or less) representing about 44 percent
of all landfills. The 2,760 small surface im-

poundments  (one  acre  or  l ess )  represent  about
6 5  p e r c e n t  o f  a l l  s u r f a c e  i m p o u n d m e n t s .  C o m -

p l i a n c e  c o s t s  f o r  t h e s e  f a c i l i t i e s  a r e  e x p e c t e d

t o  b e  s u b s t a n t i a l l y  h i g h e r  o n  a  p e r  u n i t  b a s i s

t h a n  f o r  t h e  l a r g e r  c o m m e r c i a l  f a c i l i t i e s .

E P A  e s t i m a t e d  t h a t  p a r t  2 6 4  d e s i g n  a n d
opera t ing  s tandards  would  add f rom $10  to  $22

p e r  t o n n e  t o  d i s p o s a l  c o s t s  a t  a  m i d s i z e  l a n d -
f i l l  ( l 5 , 0 0 0  t o n n e s  p e r  y e a r )  d e p e n d i n g  o n  t h e

t y p e  o f  l i n e r  i n s t a l l e d .  C o r r e c t i v e  a c t i o n  c o s t s
w o u l d  a d d  a n  a d d i t i o n a l  $ 2  t o  $ 2 1  p e r  t o n n e

i n  a n n u a l  r e v e n u e  r e q u i r e m e n t s  d e p e n d i n g  o n

t h e  t y p e  a n d  e x t e n t  o f  r e m e d i a l  m e a s u r e s  r e -

quired, In contrast, a small (500 tonnes per
year) landfill would require annual revenues
of $62 to $104 per tonne to offset incremental
compliance costs for design and operating re-
quirements and additional annual revenues of
$34 to $396 per tonne for potential corrective
action costs.

EPA estimated that commercial landfill dis-
posal charges in 1981 ranged from $55 to $240
per tonne depending on the type of wastes and
excluding transportation costs. Compliance
with interim status standards and Phase II per-
mitting standards are not expected to increase
these charges signif icantly for the larger
facilities even if corrective action is needed.

EPA did not analyze the impact of the land
disposal regulations on the use of alternative
treatment technologies.  However,  a com-
parison of available information about charges
at alternative treatment facilities and commer-
cial landfills in California suggests that the
economic impacts of complying with EPA’s
land disposal regulations will not result in any
significant economic incentive to use alter-
native waste management technologies, * Ac-
cording to a California report, the charges for
landfilling hazardous wastes range from $20-

“Toxic Waste Assessment Group, Alternatives to the Land
Disposal of Hazardous Wastes: An Assessment for California
(Governor’s Office of Appropriate Technology: 1981).

$200 per ton depending on the type of wastes,
with the highest costs for containerized highly
hazardous wastes. The range of average costs
for alternative treatment options were: surface
impoundments, $20-$30/ton; incineration,
$250-$500/ton; chemical stabilization, $100-
$120/ton; and other chemical and physical
treatment processes, $30-$175/ton. Even as-
suming an initial 20- to 30-percent increase in
land disposal costs, landfilling will remain the
least expensive alternative for most wastes. For
highly-hazardous wastes, landfilling will prob-
ably still be less costly than incineration or
other suitable treatment alternatives under
EPA’s land disposal regulations,

Financial Responsibility Compliance Costs

EPA has promulgated regulations requiring
the owners and operators of hazardous waste
TSDFS to demonstrate adequate financial ca-
pability: 1) to close a site and conduct neces-
sary routine post-closure activities; and 2) to
compensate third parties for damages from re-
leases of waste constituents during the active
life of the facility.

These requirements, however, have under-
gone several administrative changes. The in-
terim status standards initially required that the
facilities should create a trust fund based on
their estimated costs of closure and post-
closure activities. Later revisions allowed more
flexibility in demonstrating financial respon-
sibility, such as obtaining a surety bond, letter
of credit, closure insurance, or meeting a finan-
cial test. For third-party liability, the current
regulations require self-insurance backed by a
financial test or outside insurance coverage of
$3 million per nonsudden accidental occur-
rence with an annual aggregate of at least $6
million, and $1 million per sudden accidental
occurrence with an annual aggregate of at least
$2 million. EPA’s estimate of the total compli-
ance cost of these regulations is shown in table
66 for four types of facilities. Since the cost for
any given mechanism depends on the absolute
closure cost or third-party damage and the risk
perceived by the institutions backing the facili-
ty, it is understandable that surface impound-
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Table 66.-Present Value of the Private Costs of RCRA
Financial Responsibility Regulations by

Type of Facility (in millions of doiiars)

Financial assurance Liability
Type Of facillity Closure Post-closure insurance Total

Storage. . . . . . . . . . . . . . . $89.6 $47.9 $137,5
Surface impoundment . . 69.6 $514.6 608.4 1,192,6
Landfill . . . . . . . . . . . . . . . 34.6 268.4 193.7 496,7
Incinerator . . . . . . . . . . . . 15.3 0 6.9 22.3

Total . . . . . . . . . . . . . . . $209.2 $783.0 $856.8 $1,849.1

SOURCES Environmental Law Institute, “Costs of Implementing Subtitle C of
the Resource Conservation and Recovery Act, ” OTA Working Paper,
October 1982; and Putnam, Hayes & Bartlett, Regulatory Irrpact
Analysis of fhe financial Assurance and Llabi/lty Insurance Regula-
tions,  1981, p.40.

ments ranked highest in terms of costs and in-
cinerators lowest. The total cost calculations
were based on an assumed distribution of fa-
cilities using each of the alternative mecha-
nisms shown in the table.

The distribution was considered by EPA a s
the most reasonable. EPA estimated that if the
percentage of facilities that can pass the finan-
cial test increases to 50 percent there will be
a decrease of 40 percent in compliance cost.
On the other hand, if the same percentage
drops to 10 percent there will be a 70-percent
increase in compliance cost .

Cost by the types of financial mechanism for
landfills are presented in table 67. Trust funds,
originally required by ISS rules, are the most
expensive form of financial assurance. EPA as-
sumed that the facility pays 5 percent of the

Table 67.—Annual Cost of Financial Assurance
Activities per Facility for Owners and
Operators of Treatment, Storage, and

Disposal Facilities (1981 dollars)

Financial Percent of
mechanism facilities Amount

Trust funds . . . . . . . . .

Surety bonds . . . . . . . .
Letter of credit . . . . . .
Financial test . . . . . . .
Insurance policy
(closure) . . . . . . . . . . .

Insurance policy
(liability) . . . . . . . . . . .

17 ”/0 $ 1,834 (closure)
$4,844 (post-closure)

Negligible 0 .85% of face value
17 ”/0 Negligible
33 ”/0 $595 (closure)

33 ”/0 $1,206 (post-closure)

$480$11,040 (sudden)
$21,120 (nonsudden)

SOURCES. Enwronmental  Law Institute “Costs of Implementing Subtitle C of
the Resource Conservation and Recovery Act, ” OTA Working Paper,
October 1982; and Putnum,  Hayes & Bartlett, Regulatory /mpacf
Ana/ysis  of the Financia/  Assurance and Llabi/ity Insurance Reguk+
tlons,  1981

total closure and post-closure costs each year
into a fund during the interim status, and once
the permit is issued the remaining portion is
paid over the life of the permit for a maximum
period of 10 years.

The surety bond is essentially a contract be-
tween the facility owner or operator and a sure-
ty company which guarantees to pay for the
costs of closure and post-closure activities if
the owner or operator does not. The after-tax
cost of the surety bonds was calculated to be
about 1 percent of the face value of the bond,
A letter of credit is similar to the surety bond
and commits the bank holding the letter of
credit to pay for the cost of closure and post-
closure activities if the facility does not. T h e
cost  of the letter of credit consists of the fee
t o  t h e  b a n k  a n d  t h e  c o s t  o f  p r o v i d i n g  s o m e
form of  co l la tera l  or  about  0 .85  percent  o f  the
v a l u e  o f  t h e  l e t t e r  o f  c r e d i t .  T h e  f a c i l i t y  m a y

a lso  fu l f i l l  the  regula tory  requi rement  by  buy-
ing  insurance  coverage  which  wi l l  pay  for  the

c l o s u r e  a n d  p o s t - c l o s u r e  c o s t s  i f  t h e  f a c i l i t y

c a n n o t .  T h i s  i s  a l s o  t r u e  O F  t h e  l i a b i l i t y  i n -

s u r a n c e  c o v e r a g e  e x c e p t  t h e  p r e m i u m s  a r e
much higher.  Finally,  the cosi of a financial test

i s  m i n i m a l — t h e  o n e - t i m e  c o s t  o f  p r e p a r i n g  a

s p e c i a l  a u d i t o r ’ s  r e p o r t .

B e c a u s e  t h e  f i n a n c i a l  r e q u i r e m e n t  i s  m o r e
o f  a  p e r f o r m a n c e  s t a n d a r d  t h a n  a  d e s i g n  a n d

o p e r a t i o n  s t a n d a r d ,  t h e  u n i t  c o s t  p e r  s i t e  i s
p r o b a b l y  m o r e  i m p o r t a n t  t h a n  t h e  t o t a l  c o s t ,

a l though no  one  knows for  sure  the  number  of
f a c i l i t i e s  u s i n g  e a c h  o f  t h e  m e c h a n i s m s .  A l -
t h o u g h  t h e  f i n a n c i a l  t e s t  m e c h a n i s m  a p p e a r s

t o  b e  t h e  l o w e s t  c o s t  o p t i o n ,  t h e  a c t u a l  c o s t  o f
t h e  r e g u l a t i o n  w i l l  d e p e n d  o n  t h e  s t r i n g e n c y

of  the  t es t ,

Federal Administrative Costs

To implement RCRA, the Federal Govern-
ment must support a wide range of activities
from regulation development and the basic re-
search underlying these regulations to enforce-
ment of the final rules. The bulk of these re -

sponsibilities and costs falls on the EPA. This
section outlines the major cost components in
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administering EPA’s hazardous waste manage-
ment program. *

Data Sources and Limitations.—The Federal ex-
penditure figures presented here come from
EPA’s 1983 and 1984 budget justification pre-
sented to the House Committee on Appropria-
t i o n s  a n d  f r o m  f i n a l  f i s c a l  y e a r  1 9 8 3  a p p r o p r i a -

t i o n s  f o r  E P A  p a s s e d  i n  S e p t e m b e r  1 9 8 2 .  A l -
t h o u g h  t h e  1 9 8 1  a n d  1 9 8 2  f i g u r e s  r e p r e s e n t  a c -

t u a l  e x p e n d i t u r e s ,  t h e  1 9 8 3  a n d  1 9 8 4  f i g u r e s ,

as  proposed ,  may  not  accura te ly  re f l ec t  ac tua l

o u t l a y s  i n  t h o s e  y e a r s ,

S o m e  c o s t s  i n c u r r e d  b y  o t h e r  p r o g r a m  o f -

f i ces  in  EPA may  not  be  inc luded  in  the  es t i -

m a t e s  p r e s e n t e d  h e r e ,  F o r  e x a m p l e ,  t h e  O f f i c e

o f  P l a n n i n g  a n d  R e s o u r c e  M a n a g e m e n t  c o n -

d u c t s  s o m e  R C R A - r e l a t e d  r e s e a r c h ,  a n d  t h e
W a t e r  O f f i c e  c o n d u c t s  R C R A  i m p a c t  s t u d i e s
i n  c o n j u n c t i o n  w i t h  t h e  d e v e l o p m e n t  o f  e f -

f l u e n t  g u i d e l i n e  b a c k g r o u n d  d o c u m e n t s .  A l -

though th is  k ind of  work  maybe  funded in  par t

through the  Of f i ce  o f  So l id  Waste  and thus  be

i n c l u d e d  i n  t h e  E P A  h a z a r d o u s  w a s t e  t o t a l s ,

a n y  o t h e r  p r o g r a m  o f f i c e  e x p e n d i t u r e  ( e x c l u d -
i n g  e n f o r c e m e n t  a n d  r e s e a r c h  a n d  d e v e l o p -
ment )  probab ly  wi l l  be  missed ,  Not  a l l  hazard-

o u s  w a s t e  p r o g r a m  c o s t s  c a n  b e  f o r m a l l y
t h o u g h t  o f  a s  R C R A - i n d u c e d .  P r e s u m a b l y  E P A

*There are other costs incurred by other Federal agencies as
a result of Subtitle C of RCRA,  such as the costs of compliance
with the RCRA regulations at Federal facilities; however, avail-
able appropriations budget data did not provide specific cost
figures for hazardous waste control expenditures by agency, but
rather total environmental control expenditures. Other agencies
may incur small costs in implementing specific subtitle C require-
ments, but no estimates of possible administrative costs to other
agencies have been identified.

would be undertaking some hazardous waste
research (e. g., even in the absence of RCRA),

but  no  a t tempt  i s  made  here  to  es t imate  what

p e r c e n t a g e  o f  E P A ’ s  a c t i v i t i e s  w o u l d  f a l l  i n t o

t h i s  c a t e g o r y .

T h e s e  l i m i t a t i o n s  a n d  c h a r a c t e r i z a t i o n s  o f
t h e  F e d e r a l  a d m i n i s t r a t i v e  c o s t  d a t a  s u g g e s t

t h a t  t h e  f i g u r e s  u s e d  h e r e  a r e  l o w e r  b o u n d
e s t i m a t e s  o f  a c t u a l  R C R A  i m p l e m e n t a t i o n

cos t s .  However ,  one  would  not  expec t  the  d i f -
f e r e n c e  f r o m  t h e  t r u e  c o s t s  t o  b e  g r e a t .

EPA Administrative Costs .—Total administrative
costs of EPA’s hazardous waste program for
the years 1975-83 are presented in table 68 and
figure 23. These costs are also broken down
i n t o  t h r e e  g e n e r a l  p r o g r a m  a c t i v i t i e s :

●

●

●

Abatement, control, and compliance: in-
cludes regulatory activities, development
of regulations, guidelines and policies,
financial assistance to State programs, and
waste management strategies (coordinat-
ing regional office activities, permitting
State programs, and cooperative appeal
negotiations).
Enforcement: originally permit issuance,
compliance inspections, and enforcement
support (in fiscal year 1983 most respon-
sibilities transferred to other divisions.)
Research and development: EPA techni-
cal support research on waste listing and
identification, environmental and health
effects, etc.

In rea l  t e rms ,  expendi tures  dur ing  the  years
1 9 7 5 - 7 8  s h o w  a  g e n e r a l l y  u p w a r d  t r e n d  w i t h
r e l a t i v e l y  s m a l l  p e r c e n t a g e  c h a n g e s  b e t w e e n

Table 68.—Hazardous Waste Programs, 1975-81a (dollars in thousands)

Abatement, control, Research and
Year Total and compliance Enforcement development
1975 . . . . . . . . . . . . $20,184 $12,180 — $7,374
1976 . . . . . . . . . . . . 15,405 12,594 — 2,811
1977. , . . . . . . . . . . 18,688 14,456 $3 4,229
1978 . . . . . . . . . . . . 35,766 27,743 618 7,405
1979 . . . . . . . . . . . . 62,521 52,554 1,515 8,452
1980 . . . . . . . . . . . . 109,775 90,624 6,038 13,113
1981 . . . . . . . . . . . . 141,428 101,705 11,391 28,301
a[ncludgs gxpgndlturgs  on Solid waste  and resource recovery programs that have been largely discontinued in 198283. solid

waste and resource recovery expenditures were approximately $13 million in fiscal year 1981

SOURCE, Congressional Budget Office, “Preliminary Analysis of the Proposed 1983 EPA Budget, ” draft staff memorandum,
Mar 9, 1982
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Figure 23.— EPA Hazardous Waste Program Budget 1975-83a
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Fiscal year

al gTs.m BUdg~t ,nCl “de~ ~~lld ~a~t~, ~~~~”~~e  ~eco”e~, and abandorlrnent sites, in 1961-83, solld Vfa?.te  and resource recovery expenditures were discon  -

tinued;  abandoned site efforts were transferred to Superfund  program

y e a r s  i n  a l l  a c t i v i t i e s  e x c e p t  r e s e a r c h  a n d

deve lopment ,  which  dropped  by  approx imate ly

49 percent. As expected with passage of RCRA
i n  1 9 7 6 ,  e x p e n d i t u r e s  f r o m  1 9 7 8  t h r o u g h  1 9 8 1

showed the  la rges t  percentage  increases  in  rea l
and  nomina l  t e rms ,  wi th  to ta l  expendi tures  in -

c r e a s i n g  b y  o v e r  3 0 0  p e r c e n t ;  a b a t e m e n t ,  c o n -
t r o l ,  a n d  c o m p l i a n c e  b y  2 9 0  p e r c e n t ;  e n f o r c e -

m e n t  b y  o v e r  1 , 0 0 0  p e r c e n t ;  a n d  r e s e a r c h  a n d

deve lopment  by  over  300  percent .  The  genera l -

l y  d o w n w a r d  t r e n d  i n  h a z a r d o u s  w a s t e  p r o -

gram expendi tures  in  1980-81  i s  pr imar i ly  due

t o  t r a n s f e r  o f  a b a n d o n e d  s i t e  a c t i v i t i e s  t o  t h e

S u p e r f u n d  p r o g r a m .

T h e  a c r o s s - t h e - b o a r d  d e c r e a s e s  i n  1 9 8 2  a n d

1 9 8 3  e x p e n d i t u r e s  r e f l e c t  t h e  b u d g e t  c u t s

sought by the Reagan Administration. The
largest cuts are in the enforcement budget,
which by 1983 will have declined by 86 per-
cent from 1981 levels. However, part of this
decrease is due to EPA reorganization and the
consolidation of permitting and enforcement
activities and represents a transfer of expend-
itures to an all-EPA interdisciplinary office of
legal and enforcement counsel.

The three general program activities are
broken down into specific expenditure cate-
gories for the years 1981-84 in table 69 (unlike
the previous table, this table is for authorized
trends rather than obligations). The figures
demonstrate the relative activity emphasis
within the program and the probable changes
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Table 69.–EPA Hazardous Waste Program Federal Administrative Costs for Fiscal Years 1981-84

Program component 1981 actual 1982 actual 1983 estimate 1984 estimate

Abatement, control, and compliance. . . . . . . . . . . . . . . . . .
Regulations, guidelines, and policies . . . . . . . . . . . . . . . .
Financial assistance (grants to States) . . . . . . . . . . . . . . . .
Waste management strategies (regional offices

and permits . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .
Technical assistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Enforcement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
RCRA permit issuanceb . . . . . . . . . . . . . . . . . . . . . . . . . . .
RCRA enforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Research and development. . . . . . . . . . . . . . . . . . . . . . . . .
Scientific assessment . . . . . . . . . . . . . . . . . . . . . . . . .

Technical information. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Monitoring systems and quality assurance . . . . . .
Health effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Environmental engineering techniques . . . . . . . . . . . .
Environmental processes and effects . . . . . . . . . . . . . . .

Total hazardous waste program . . . . . . . . . . . . . . . . . .

$79,129.9
20,221.4
39,672.4’

14,385.5
4,850.6

632&4
3,259.7
3,068.7

2&301.3
548.3
157.1

9,398.1
464.9

17,160.3
572.6

$113,759.6

$73,472.8
21,474.1
42,344.8 a

9,556.4
97.5

6,707.0
3,191.5
3,515.5

29,246.9
715,2
178.9

6,734.3
1,332.4

16,930.5
3,355.6

$110.578.4 -

$8&2137
24,115.7
44,068.0

13,030,6
0.0

2,385.7
(b)

2,385.7

34951.5
1,543.7

(d)
7,283.0
1,068.4

18,078.6
4,977.8

$116,551.5

$79,213.9
20,592.3
42,500.0

16,121.6
0.0

3,509.5
(b)

3,509.5
27,389.3

1,511.8
(d)

7,016.4
968.1

13,251.8
4,641.2

$110,122.7
alncludes  solid  waste and resource recovery grants, discontinued In 1982-83.
transferred toWaste  Management Strategies in fiscal year 1983
cpa~ofthePro~ram efforf  transferred to officeof Legal  and  Enforcement Counsel In flscalyear 1983 Remainder includes technical @nforcementeffOfls  In re910n’lofflces
dconsolldated Into  intermedla  programs in 1983

SOURCES 1981 actual: Hear/rrgs  on HUD/ndependenf  Agenctes  Appropriations for 1983 Elei’ore  .%bcornm(ftee  of ffre House Cornrn/(tee  on Appropriaf/ens, 97th Cong ,
2d sess part 3 1982-84: U S Enwronmental  ProtectIon Agency Jusfif~cafion  of Appropriation Estimates for Cwnrrr/ffee  on Appropr/at/or?s  FY 1984, January 1983

taking place over this period, Abatement, con-
t ro l ,  and  compl iance  a c t i v i t i e s  ( r e g u l a t i o n
wri t ing  and ana lys i s ,  grants  to  s ta tes ,  reg iona l

o f f i ce  funds  to  ass i s t  S ta tes ,  and  publ i c  in for -

mat ion  programs)  make  up  the  la rges t  por t ion

of  overa l l  program expendi tures ,  wi th  the  S ta te
grant  program tak ing  up  the  larges t  percentage

share  (34  percent  o f  the  to ta l  budget  reques t  in
1 9 8 3 ) ,  T h e  t e c h n i c a l  a s s i s t a n c e  c a t e g o r y  w h i c h
i n v o l v e s  S t a t e ,  l o c a l ,  a n d  p u b l i c  i n f o r m a t i o n

p r o g r a m s  w a s  p h a s e d  o u t  i n  1 9 8 2 .

A c t i v i t i e s  f o r  w a s t e  m a n a g e m e n t  s t r a t e g i e s

i m p l e m e n t a t i o n  s h o w  a  m a r k e d  d e c r e a s e  f r o m

1 9 8 1 - 8 2 .  T h i s  c a t e g o r y  i n c l u d e s  t h e  c o s t s  o f

o p e r a t i n g  t h e  r e g i o n a l  E P A  o f f i c e  r e s p o n s i b i l -
i t i e s  f o r  h a z a r d o u s  w a s t e .  T h e  d e c l i n e  i n  c o s t s

s h o w n  f o r  r e g i o n a l  a c t i v i t i e s  i s  n o t  r e f l e c t e d
in  1983  to ta l s  because  hazardous  was te  permi t

i s s u a n c e  c o s t s ,  a  s e p a r a t e  a c t i v i t y  u n d e r  e n -

f o r c e m e n t  i n  1 9 8 1  a n d  1 9 8 2 ,  a r e  i n c l u d e d  i n

t h e  r e g i o n a l  c a t e g o r y  a s  o f  1 9 8 3 .  P r e s u m a b l y ,

part of the reason for the decrease is due to an
a n t i c i p a t e d  g r e a t e r  l e v e l  o f  S t a t e - c o n t r o l l e d

p r o g r a m s .

The  enforcement  ac t iv i ty  cos t s  show the  l a rg -

e s t  o v e r a l l  p e r c e n t a g e  d e c r e a s e  ( 8 0  p e r c e n t )  o f
a n y  p r o g r a m  a r e a .  T h i s  i s  s o m e w h a t  m i s l e a d -

ing,  however,  s i n c e  t h e  h a z a r d o u s  w a s t e  p e r -

m i t  i s s u a n c e  c a t e g o r y  w a s  i n c l u d e d ,  a s  o f  1 9 8 3 ,

i n  t h e  w a s t e  m a n a g e m e n t  s t r a t e g i e s  c a t e g o r y ,

a n d  e n f o r c e m e n t  r e s p o n s i b i l i t i e s  w e r e  i n  p a r t
sh i f ted  to  the  Of f i ce  o f  Lega l  and Enforcement

C o u n s e l  i n  a n o t h e r  E P A  p r o g r a m  c a t e g o r y .
Again ,  the  jus t i f i ca t ion  for  th i s  decrease  i s  not

c l e a r ;  i t  m a y  b e  a  r e s u l t  o f  m o r e  s t r e a m l i n e d
a d m i n i s t r a t i o n ,  g r e a t e r  S t a t e  r e s p o n s i b i l i t y ,  o r
i t  m a y  r e f l e c t  a  r e d u c t i o n  i n  t h e  p r i o r i t y  a t -

t a c h e d  t o  e n f o r c e m e n t .

E P A  r e s e a r c h  a n d  d e v e l o p m e n t  e x p e n d i t u r e s
h a v e  r e m a i n e d  r e l a t i v e l y  s t a b l e  f r o m  1 9 8 1  t o
1 9 8 3 .  B u t  t h i s  t o t a l  h i d e s  m a j o r  i n c r e a s e s  i n

cer ta in  smal l  budget  ac t iv i t i es ,  for  example ,  the
r e s e a r c h  o n  e n v i r o n m e n t a l  i m p a c t s  o f  h a z a r d -

o u s  w a s t e s  ( e n v i r o n m e n t a l  p r o t e c t i o n  a n d  e f -
f ec t s ) .  Ex t ramura l  ( ex te rna l  grant  and  cont rac t )

r e s o u r c e s  d e c l i n e d  f o r  a c t i v i t i e s  d i r e c t e d  t o -

w a r d  w a s t e - l i s t i n g  p r i o r i t i e s  ( s c i e n t i f i c  a s s e s s -

m e n t ) ;  p r o v i d i n g  g u i d e l i n e s  f o r  i d e n t i f y i n g

wastes  (moni tor ing  and  qua l i ty  assurance ) ;  and

t h e  g e n e r a t i o n  o f  t e c h n i c a l  d a t a  b a s e s  t o  s u p -
por t  regula t ion  deve lopment .  Overa l l ,  however ,
e x p e n d i t u r e s  i n c r e a s e d  s u b s t a n t i a l l y  f o r  s c i e n -

t i f i c  a s s e s s m e n t ,  h e a l t h  e f f e c t s ,  a n d  e n v i r o n -
m e n t a l  p r o t e c t i o n  a n d  e f f e c t s .  E x p e n d i t u r e s
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centage of its own funds to the program. This
section presents estimates of State expendi-
tures for developing and operating State haz-
ardous waste programs under RCRA for se-
lected States.

Data Sources and Limitations.—The data pre-
sented in tables 70 and 71 represent, in most
part, actual and budgeted State expenditures
for hazardous waste management programs.
Obtaining State figures is difficult. Although
OTA attempted to obtain this data from EPA,
only Regions V, VII, VIII, and IX provided
data. Further, only Region V could provide
budget figures by activity. Some additional in-
formation came from a survey conducted by
the Association of State and Territorial Solid
Waste Management Officials.

decreased significantly in monitoring quality
assurance and environmental engineering
technology, both large-expenditure activities.

State Administrative Costs

Under the RCRA strategy for a national haz-
ardous waste management system, States may
assume responsibility for regulating hazardous
waste activities by developing and implement-
ing regulatory programs that meet certain re-
quirements. To assist the design of a workable
system, and to make that system operational,
EPA makes funds available to States. Although
these grants can cover a large portion of State
expenditures for hazardous waste regulation,
each State must contribute a minimum per-

Table 70.—Federal Financial Assistance Grants for Hazardous Waste Management by State, 1981.83
(thousands of dollars)

Region/State 1981 1982 1983 estimatea Region/State

R e g i o n  1 :
————— —

Connecticut ... ... . . . . . . .
Maine ... . . . . . . . . . . . . . . .
Massachusetts. . . . . . . . . .
New Hampshire ... . . . . ...
Rhode Island . ...
Vermont . . . . . . . . ... . . . .

1981

202
984
150
279

2,993

280
265
468
150

305
173
150
150
192
150

380
2,376

150
150
150
150
150

259
166
396
439

1982 1983 estimatea

Region VI:
Arkansas . . . . . . . . . . . . . . . .
Louisiana ., . . . . . . . . . . . . . . .
New Mexico . . . . . . . . . . . . .
Oklahoma . . . . . . . . . . . . . . .
Texas. . . . . . . . . . . . . . . . ...

Region V/l:
lowa. . . . . . . . . . . . . . . . . . . . . .
Kansas ., . . . . . . . . . . . . . . . . . .
Missouri . . . . . . . . . . . . . . . .
Nebraska. . . . . . . . . . . . . . . . . .

Region Vlll:
Colorado . . . . . . . . . . . . . .
Montana ., . . . . . . . . . . . . . . . .
North Dakota . . . . . . . . . . . . . . .
South Dakota . . . . . . . .
Utah ... . . . . . . . . . . . . . . . . . . .
Wyoming. . ... . . . . ... . .

Region IX
Arizona . . . . . . . . . . . . . . . . . . . .
California . . . . . . . . . . . . . . . . .
Hawaii ... . . . . . . . . . . . . . . . .
Nevada . . . . . . . . . . . . . . . . . . . .
American Samoa . . . . . . . . . . .
Trust Territories. ., . . . . . . . .
Guam. . . . . . . . . . . . . . . . . .

Region X
Alaska . . . . ... ... . . . . . . .
Idaho . . . . ... ... . . . . . . .
Oregon . . . . . . . . . . ... . . .
Washington . . . . . . . . . . . . .

$358
150
639
150
196
150

893
1,682

170
150

150
410

1,637
319
554
150

585
760
511
520
205
589
440
771

1,403
924

1,229
360

1,637
570

$498
209
688
209
272
209

$420
176
749
176
230
176

282
1,368

209
388

4,160

237
1,244

176
327

3,506

Region II:
New Jersey . . . . . . . . . . .
New York . . . . . . . . . . . . .
Puerto Rico . . . . . . . . . . . . . . . .
Virgin Islands. . . . . . . . . . . . . .

389
370
651
209

329
311
548
176

1,241
2,338

236
209

1,046
1,971

200
176

Region Ill:
Delaware . . ... . . . . . . . . .
Maryland . . . . . . . . . . . . . . ...
Pennsylvania . . . . . . . . . . . . . .
Virginia . . . . . . . . . . . . . . . .
West Virginia . . . . . . . . . . . . . . .
District of Columbia ... . . . .

423
239
209
209
267
209

357
201
176
176
225
176

209
570

2,280
532
770
209

176
480

1,917
449
650
176

Region IV:
Alabama . . . . . . . . . . . . . . . . . .
Florida. . . . . . . . . . . . . . . .
Georgia . . . . . . . .
Kentucky. . . . . . . . . . . . . . . .
Mississippi . . . . . . . . . . . . . . . . .
North Carolina . . . . . . . . . . .
South Carolina. . . . . . . . . . . . .
Tennessee . . . . . . . . . . . . . . . . .

Region V:
Illinois . . . . . . . . . . . . . . . . .
Indiana . . . . . . . . . . . . . . . . . .
Michigan . . . . . . . . . . . . . . . . .
Minnesota. . . . . . . . . . .
Ohio. . . . . . . . . . . . . . . . . . . . . . .
Wisconsin. . . . . . . . . . . . . . . . . .

528
3,301

209
209
209
209
209

446
2,783

176
176
176
176
176

812
1,064

710
723
285
819
612

1,073

684
914
599
609
240
690
516
903 359

231
550
610

303
195
464
513

1,950
1,284
1,708

500
2,275

791

1,644
1,082
1,439

422
1,917

668

Total ., . . . . . . . . . . . . . . . . . $29,137 $41,700 $35,226

NOTE: Columns may not add to totals because of independent rounding.
al ~ grants reflect EpA fiscal year I gs3 budget request, Congressional appropriate ions increased grants to State hazardous waste programs  to $44 ml I I ion In fiscal Year
1983 to maintain programs at approximate 1982 levels.

SOURCES: Environmental Law Institute, “Costs of Implementing Subtitle C of the Resource Conservation and Recovery Act, ” OTA Working Paper, October 1982; and
U.S Environmental Protection Agency, State Grants Office, July 1982.
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Table 71 .—Fiscal Year 1982 Federal Support of
State Hazardous Waste Programs

Percent  of Percent  of
to ta l  program tota l  program

c o s t StateState
A l a b a m a
A l a s k a ,
Arizona ...
A r k a n s a s
C a l i f o r n i a
Colorado
Connecticut : : :
D e l a w a r e  . ,  . ,
F l o r i d a
Georgia .
H a w a i i
I d a h o ,
I l l i n o i s
I n d i a n a
lowa . . .
K a n s a s   
Kentucky ,,,
Louisiana .,, ,,.
M a i n e
M a r y l a n d  , . .
Massachuse t t s
Michigan . . . .
M i n n e s o t a  . , .
M i s s i s s i p p i
M i s s o u r i .

75
40
77
75
43
58

100
75
89
75
85
82
79
75
62
73
83
59

100
65
48
69
41
59
64

M o n t a n a  . ,
Nebraska .
N e v a d a  . ,
N e w  H a m p s h i r e
New Jersey ,.
N e w  M e x i c o ,
N e w  Y o r k    
N o r t h  C a r o l i n a .
N o r t h  D a k o t a .  . , ,
O h i o
O k l a h o m a .
O r e g o n  . . .
Pennsylvania. ,,,
R h o d e  I s l a n d
South Carolina
Sou th  Dako ta  :
T e n n e s s e e  .
Texas . .
Utah .. ...: .:
Vermont , .  . . . , . .
V i r g i n i a  . . , .
W a s h i n g t o n  . . .
West Virginia. . ,
W i s c o n s i n  .
W y o m i n g  , , .

costs

86
75
68
39
24
75
58
74
75
75
66
79
58

100
60
83
58
75
71

100
73
73
75
75
n/a

SOURCE Thornas W Curtis and Peter Creedon,  The Sfate  of States  Manage-
rnen t of  Env(ronrnen(a/  Programs In the 1980 ‘s, Comml  ttee on Energy
and Environment National Governors Association, June 1982

As a n  a c c u r a t e  r e f l e c t i o n  o f  S t a t e  a d m i n i s t r a -
t ive  cos t s ,  the  data  presented  here  have  severa l

n o t a b l e  l i m i t a t i o n s ,  F i r s t ,  w i t h  t h e  e x c e p t i o n
o f  t h e  1 9 8 1  d a t a  ( i n  s o m e  c a s e s ) ,  t h e  d o l l a r

f i g u r e s  a r e  a c t u a l  a n d  a r e  f o r  p r o p o s e d  a c t i v -
i t i e s  r a t h e r  t h a n  a c t u a l  e x p e n d i t u r e s .  T o  t h e  e x -

t e n t  t h a t ,  f o r  e x a m p l e ,  b u d g e t s  a r e  r e v i s e d ,
f u n d s  n o t  a p p r o p r i a t e d ,  o r  f i s c a l  y e a r  m o n e y

s h i f t e d  f o r w a r d ,  t h e s e  f i g u r e s  c a n  d i f f e r  f r o m
actua l  expendi tures .  Second,  most  o f  the  S ta te

c o s t  f i g u r e s  a r e  b a s e d  o n  f i n a n c i a l  a s s i s t a n c e

grant  reques ts  to  EPA,  S ince  the  grant  propos-
a l s  g e n e r a l l y  i n c l u d e  o n l y  t h e  m i n i m u m  S t a t e

c o n t r i b u t i o n  [ i .  e . ,  t h a t  w h i c h  t h e  S t a t e  n e e d s
to spend to comply with the terms of the grant),

t h e  d a t a  m a y  b e  o n l y  l o w e r  b o u n d s  o f  a c t u a l

expendi tures  i f  S ta tes  la ter  choose  to  ob l iga te

g r e a t e r  a m o u n t s  t o  t h e i r  p r o g r a m s .

Federal Financial Assistance Grants .—Actual and
budgeted Federal grants to all 50 States a r e

p r e s e n t e d  i n  t a b l e  7 0  f o r  t h e  y e a r s  1 9 8 1 - 8 3 .
T o t a l  f i n a n c i a l  a s s i s t a n c e  p r o g r a m  f u n d s  i n

any given year are allocated to the States based

o n  a  f o r m u l a  t h a t  c o n s i d e r s :  r e l a t i v e  p o p u l a -

t i o n  ( 4 0  p e r c e n t ) ;  r e l a t i v e  a m o u n t s  o f  h a z a r d o u s
w a s t e  g e n e r a t e d  ( 4 0  p e r c e n t ) ;  r e l a t i v e  n u m b e r

o f  g e n e r a t o r s  ( 1 5  p e r c e n t ) ;  a n d  r e l a t i v e  l a n d

a r e a  ( 5  p e r c e n t ) .  I n  a d d i t i o n ,  t h e  r e g i o n a l  a d -
m i n i s t r a t o r s  h a v e  s o m e  d i s c r e t i o n  t o  v a r y  t h e

a c t u a l  a m o u n t s .  ( E P A  h a s  i n d i c a t e d  t h a t  t h i s

a l l o c a t i o n  p r o c e s s  w i l l  b e  c h a n g e d . )  T h e  S t a t e s

use  these  f igures  in  formula t ing  the i r  grant  re -
ques ts  to  EPA,  Al though the  components  o f  the
grant  reques ts  vary  among S ta tes ,  EPA has  es -

t a b l i she d  wo r k ing  gu id e l ine s  t ha t  ca l l  fo r  two-

four -person-work  years  per  S ta te  for  organiza -

t i o n  a n d  m a n a g e m e n t  o f  i n t e r i m  a n d  f i n a l

a u t h o r i z a t i o n  s t a t u s ,  a n d  a p p r o x i m a t e  p e r c e n t -

a g e s  f o r  p r o g r a m  a c t i v i t i e s :  p r o g r a m  m a n a g e -
ment  (15  percent ) ;  permi t t ing  (50  percent ) ;  and

e n f o r c e m e n t  ( 3 5  p e r c e n t ) .  I t  i s  n o t  c l e a r  h o w

s t r i n g e n t l y  t h e s e  g u i d e l i n e s  a r e  f o l l o w e d  i n
p r a c t i c e .

In  theory ,  the  Federa l  grants  prov ide  75  per -

c e n t  o f  t o t a l  S t a t e  e x p e n d i t u r e s  o n  h a z a r d o u s
w a s t e  p r o g r a m  d e v e l o p m e n t  a n d  i m p l e m e n t a -

t i o n .  S t a t e  f u n d s  m a y  b e  d r a w n  f r o m  g e n e r a l

r e v e n u e s  o r  i n  s o m e  S t a t e s  f r o m  f e e s  o n  g e n -

e r a t o r ,  t r a n s p o r t e r  o r  d i s p o s e r  a c t i v i t i e s .  *  I n

r e a l i t y ,  S t a t e  c o n t r i b u t i o n s  v a r y  d e p e n d i n g  o n
w h e t h e r  t h e  S t a t e  p r o g r a m  i s  m o r e  s t r i n g e n t

t h a n  t h a t  r e q u i r e d  b y  E P A  a n d  w h e t h e r  t h e

S t a t e  g o v e r n m e n t  i s  a b l e  o r  d e s i r e s  t o  a p p r o -
priate additional funds. Table 72 shows the per-
c e n t a g e  o f  F e d e r a l  s u p p o r t  o f  S t a t e  h a z a r d o u s

w a s t e  p r o g r a m s  i n  1 9 8 2 .

State Administrative Costs.—Table 71 provides
budget expenditures for 22 States for the years
for which data are available from the relevant
sources. These figures represent State budget
expenditures for hazardous waste regulatory
programs. For example, the State’s share of
total expenditures ranged from 0.03 percent in

I l l i n o i s  i n  1 9 8 0  t o  7 0  p e r c e n t  i n  M i n n e s o t a  i n
—

*For a review of State fee mechanisms, see: U.S. Environmen-
tal Protection Agency, A Stud~’ of State Fee Systems for Hazard-
ous Waste Management Programs, Office of Solid Waste and
Emergency Response, SW-956, July 1982. (Contrary to the gener-
ally optimistic treatment of fees and taxes as State funding mech-
anisms for hazardous waste activities in the EPA study, other
studies indicate that limitations on the use of these mechanisms
under State law present substantial impediments. Additionally,
the amounts received from fees and taxes are only a small  por-
tion of the total administrative cost of State programs. )
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Table 72.—State Expenditures on Hazardous Waste
Program Activities for Selected States

(current dollars)

# of Iss
State 1980 1981 1982 facilities
Arizona ... ... $32,000
California . . . . 683,000
Colorado . . . ...
Hawaii ., . . . . .
Illinois ., . . 27,585
Indiana ., ... 99,523
Iowa. . . . ...
Kansas ... .
Michigan . . .
Minnesota 137,040
M i s s i s s i p p i
M i s s o u r i  . . . ,
M o n t a n a  . ,  . . . ,
N e b r a s k a  . . . ,
Nevada ., ..., . . . . 18,000
North Dakota . . . .
Oklahoma . . . . .
Pennsylvania . ......1,968,000
South Dakota, ...,..
Texas , . . . ,  , . . . ,  , . .
Utah. , ,  . . . , , , . . ,  , , .
Wisconsin . . . . . . . 375,051

$137,300
2,947,000

254,840
6,900

864,171
326,044

75,725
114,967
431,963
228,223

73,712
220,586

39,833
68,164
18,000
68,309
92,950

3,369,600
42,332

474,391
117,879
464,083

$233,100
4,385,000

15,000
679,702
428,120
237,739
123,034
569,648
457,724
135,957
216,833

69,633
108,000

580,480
2,000,000b

739,133

236,822

109
781

97
29

536
312
110

81
353
121
147
140
27
47
17
12

123
570

11
806

31
198

aNumberof facilities reporting under SectIon  3010

bProjected  budget

SOURCES Environmental Law Institute, “Costso  flmplementlngS ubtltle Cof
the Resource Conservation and Recovery Act,” OTA Working Paper,
October 1982, and EPA Regional Budget Office; Association of State
and Territorial Solid Waste Management Offlclals,  State Measurement
#8eds%dy(Sept 30, 1981) lt should be noted that thedataforPenn-
sylvania,  Oklahoma, Mississippi, and Texas appear to have been
drawn from actual State budgets, whllethe other State data reflect
the cooperative arrangement grant requests These latter figures may
underestimate actual State expenditures

1983, In Wyoming, EPA is operating the en-

t i r e  S t a t e  p r o g r a m .  M o s t  o f  t h e  d a t a  i s  f r o m

Federal grant requests, which may or may not

p r o v i d e  a n  a c c u r a t e  i n d i c a t i o n  o f  a c t u a l

e x p e n d i t u r e s .

Current Total National Costs for
Hazardous Waste Control

Considering all spending on hazardous waste
activities, including those in the public and
private sectors and for both RCRA- and
CERCLA-related efforts, OTA’s estimate of
total national expenditures for 1982 is $4 billion
to $5 billion. Current combined Federal and
State spending is probably in the range of $200
million to $300 million, The previously derived
figure of $4 billion to $5 billion (in current
dollars) in private sector spending for 1980-81
must be modified by two factors: 1) industrial
activity and waste generation in 1982 is sub-
stantially lower than in 1980; and 2) private sec-
tor spending related to CERCLA activities is
substantially greater in 1982 than previously,
with a probable current level of $300 million
to $400 million. Finally, although the current
amount of waste generated is less than in 1980-
81, the unit costs of waste management are
higher. Thus, while waste generation may have
been reduced by 20-30 percent, costs probably
have increased by 10-30 percent, Considering
the lack of accurate detailed figures, the
estimate of $4 billion to $5 billion for total, na-
tional spending appears reasonable.

Part ll:State Responses to Hazardous Waste Problems

Introduction

This section describes approaches to regula-
tion of hazardous waste under 1) authorized
State programs under the Resource Conserva-
tion and Recovery Act (RCRA), 2) State regula-
tory programs under State laws, and 3) alter-
native State programs.

The section also discusses various alter-
natives to “command and control” regulation
of hazardous waste through such indirect
measures as increased civil  l iabil i ty for
damages through legal action, additional in-
surance and financial responsibilitv require-

ments, State trust funds, fees and taxes on
hazardous waste activities, and other econom-
ic mechanisms.

State Programs Under RCRA

Under RCRA section 3006, a State may ex-
ercise primary responsibility for regulating
hazardous waste instead of the Federal pro-
gram administered by the Environmental Pro-
tection Agency (EPA) if the State program
meets certain minimum Federal standards.
While the final Federal program is being de-
veloded and State program a applications are be-
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ing reviewed, existing State programs that are

substantially equivalent to the Federal program
c a n  c o n t i n u e  i n  e f f e c t  u n d e r  i n t e r i m  a u t h o r i z a -

t ion .  The  l eg i s la t ive  h i s tory  o f  RCRA indica tes
tha t  Congress  an t i c ipa ted  tha t  the  S ta tes  even-

tua l ly  would  assume pr imary  respons ib i l i ty  for
h a z a r d o u s  w a s t e  m a n a g e m e n t .  T w o  i n c e n t i v e s

are  o f fe red  for  S ta te  par t i c ipa t ion :  f i r s t ,  the  op-

por tun i ty  to  admin is te r  a  S ta te  program in  l i eu

o f  a  F e d e r a l  p r o g r a m ;  a n d  s e c o n d ,  F e d e r a l  f i -
n a n c i a l  a n d  t e c h n i c a l  a s s i s t a n c e  f o r  d e v e l o p -
m e n t  a n d  o p e r a t i o n  o f  S t a t e  p r o g r a m  a c t i v i t i e s

a n d  s u p p o r t  o f  F e d e r a l  p r o g r a m s .  F e d e r a l
R C R A  g r a n t s  c a n  p a y  f o r  u p  t o  7 5  p e r c e n t  o f

S ta te  programs  wi th  the  S ta tes  contr ibut ing  the
remain ing  25  percent  o f  the  cos t s .  Current  eco -

n o m i c  c o n d i t i o n s  a n d  b u d g e t a r y  c o n s t r a i n t s

m a y  r e s u l t  i n  s u b s t a n t i a l l y  r e d u c e d  f i n a n c i a l

a n d  t e c h n i c a l  a s s i s t a n c e .  T h e s e  r e d u c t i o n s

c o u l d  i n d u c e  s o m e  S t a t e s  t o  d e c l i n e  t o  a p p l y
f o r  a u t h o r i z a t i o n  a n d  t o  a l l o w  t h e  F e d e r a l

G o v e r n m e n t  t o  f i n a n c e  a n d  o p e r a t e  a  F e d e r a l
p r o g r a m  w i t h i n  t h a t  S t a t e .  H o w e v e r ,  a  r e c e n t

Assoc ia t ion  o f  S ta te  and  Terr i tor ia l  So l id  Waste

M a n a g e m e n t  O f f i c i a l s  ( A S T S W M O )  s u r v e y  i n -

d i c a t e d  t h a t  o n l y  a  f e w  s u c h  i n s t a n c e s  m i g h t

b e  e x p e c t e d  i f  f u n d i n g  i s  m a i n t a i n e d .141  T h e
current EPA administrator, Anne M. Burford,
has announced an intention to move toward
zero funding of State environmental pro-
grams. States would thus receive no Federal
funds for operating programs that EPA would
have to administer and pay for if the State
did not.

As of February 1983, 34 States* and 1 ter-
ritory had received Phase I interim authoriza-
tion and 16 States were operating under coop-
erative arrangements or partial authorizations.
Nine States had received Phase II authoriza-
tion for component A, and many more States
were moving to gain Phase II authorization t o

allow permitting. Still other States, such a s

Michigan, have announced their intention to

apply  ins tead  for  f ina l  author iza t ion .  At  l eas t
one  S ta te  (Wyoming)  has  dec ided  not  to  apply

f o r  a u t h o r i z a t i o n  a t  t h i s  t i m e .  w i t h  t h e  p r o -

141Asso~iation  of state and Territorial Solid Waste Manage-
ment Officials (ASTSWMO).

*For RCRA purposes “States” includes U.S. territories and
the District of Columbia.

mulgation of the land disposal regulations i n

J u l y  1 9 8 2 ,  E P A  a n n o u n c e d  t h a t  S t a t e s  c o u l d
apply  for  f ina l  program author iza t ion .  The  cur -
r e n t  s t a t u s  o f  S t a t e  p r o g r a m s  i s  s u m m a r i z e d
i n  t a b l e  7 3 .

I n  i m p l e m e n t i n g  t h e  S t a t e  p r o g r a m s  f o r

RCRA authorization, at  least 15 States have tied

the i r  programs to  the  s t r ingency  of  the  Federa l
p r o g r a m . 1 4 2  S t a t e  p r o g r a m s  c a n  b e  c l a s s i f i e d
i n  w h o l e  o r  i n  p a r t  a c c o r d i n g  t o  t h e s e  t h r e e

t y p e s :

●

●

●

State programs that are the same or “mir-
ror image” of Federal program require-
ments;
State programs that are “no less stringent
than” or “at least as stringent as” the
Federal program so that the Federal pro-
gram provides the “floor” for State re-
quirements.
State programs that are “no more stringent
than" the Federal program in which-the
Federa l  program imposes  a  “ c e i l i n g ”  o n
State requirements.

Depending on how the State’s legislative man-

date  i s  wr i t t en ,  these  res t r i c t ions  on  S ta te  pro -
g r a m s  c a n  h a v e  d i f f e r e n t  e f f e c t s  o n  a  S t a t e ’ s

a b i l i t y  t o  d e a l  w i t h  h a z a r d o u s  w a s t e  m a n a g e -
ment  in  response  to  Federa l  ac t ion  or  inac t ion .

Under  a  “mirror - image”  approach ,  as  a  resu l t
o f  s t a t u t e  o r  p o l i c y  d e c i s i o n ,  a  S t a t e  r e g u l a t o r y
p r o g r a m  a d o p t s  t h e  l a n g u a g e  o f  F e d e r a l  r e g -

u l a t i o n s  i n  w h o l e  o r  b y  r e f e r e n c e .  T h e  S t a t e

statute may provide, for example,  that the State
p r o g r a m  w i l l  b e  “ c o n s i s t e n t  a n d  e q u i v a l e n t

w i t h ”  o r  “ t h e  s a m e  a s ”  o r  a u t o m a t i c a l l y  i n c o r -
p o r a t e  t h e  F e d e r a l  r e g u l a t i o n s .1 4 3  S t a t e s  w i t h

a  “ m i r r o r ”  a p p r o a c h  d e p e n d  o n  t h e  a d e q u a c y
o f  t h e  F e d e r a l  p r o g r a m .

14ZTbe  15 States are: Colorado, Florida, Illinois, Iowa, Maine,
Massachusetts, Montana, New Mexico, New York, North Caro-
lina, North Dakota, Oklahoma, Virginia,  and West Virginia,

lqsI]]inois  hazardous  Waste  legislation authorized the State
agency to adopt the EPA regulations as the State program so
that the State could quickly receive interim status authorization.
Promulgation of standards under Illinois procedures would take
a year or more to accommodate public review and comments.
In adopting the Federal program by reference, the State did not
anticipate that Federal minimum program standards later would
be suspended.
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Table 73.—State RCRA Program Authorization

State Current status Status of applications if known

Alabama . . . . . . . . . . . . . . Phase I Interim Authorization received 2/25/81
Alaska. . . . . . . . . . . . . . . . Cooperative arrangement
Arizona. . . . . . . . . . . . . . . Phase 1—8/18/82
Arkansas . . . . . . . . . . . . . Phase I Interim Authorization received 11/19/82

Phase II received 4/19/82
California . . . . . . . . . . . . . Phase I Interim Authorization received 6/4/81

Phase II received 1/1 l/83a

Colorado . . . . . . . . . . . . . Cooperative arrangement
Connecticut. . . . . . . . . . . Phase I 4/21/82

Delaware . . . . . . . . . . . . . Phase I Interim Authorization received 2/25/81
District of Columbia. . . . Cooperative arrangement
Florida . . . . . . . . . . . . . . . Phase I 5/10/82
Georgia. . . . . . . . . . . . . . . Phase I Interim Authorization received 2/3/81

Phase II received 5/21/82
Hawaii . . . . . . . . . . . . . . . Cooperative arrangement
Idaho. . . . . . . . . . . . . . . . . Cooperative arrangement
Illinois . . . . . . . . . . . . . . . Phase I received 5/1 7/82

Indiana . . . . . . . . . . . . . . . Phase I received 8/18/82

lowa . . . . . . . . . . . . . . . . . Phase I Interim Authorization received 1/30/81
Kansas . . . . . . . . . . . . . . . Phase I received 9/17/81
Kentucky . . . . . . . . . . . . . Phase

Phase
Louisiana . . . . . . . . . . . . . Phase
Maine . . . . . . . . . . . . . . . . Phase
Maryland . . . . . . . . . . . . . Phase

Massachusetts . . . . . . . . Phase

Interim Authorization received 4/1/81
I received 1/28/83
Interim Authorization received 12/19/80
Interim Authorization received 3/18/81
Interim Authorization received 7/8/81

Interim Authorization received 2/25/81
Michigan . . . . . . . . . . . . . Cooperative arrangement
Minnesota . . . . . . . . . . . . Cooperative arrangement since 6/79

Mississippi . . . . . . . . . . . Phase I Interim Authorization received 1/7/81
Phase II received 8/31/82

Missouri . . . . . . . . . . . . . . Cooperative arrangement
Montana. . . . . . . . . . . . . . Phase I Interim Authorization received 2/26/81b

Nebraska . . . . . . . . . . . . . Phase I received 5/14/82
Nevada . . . . . . . . . . . . . . . Cooperative arrangement
New Hampshire . . . . . . . Phase l receivedll/3/81
New Jersey . . . . . . . . . . . Phase I received 2/2/83
New Mexico . . . . . . . . . . Cooperative arrangement

New York . . . . . . . . . . . . . Cooperative arrangement

North Carolina . . . . . . . . Phase I Interim Authorization received 12/18/80
Phase II received 2/26/82

North Dakota. . . . . . . . . . Phase I Interim Authorization received 12/12/80

Ohio . . . . . . . . . . . . . . . . . Cooperative arrangement

Oklahoma. . . . . . . . . . . . . Phase I Interim Authorization received 1/14/81
Phase II received 12/13/82

Oregon . . . . . . . . . . . . . . . Phase I Interim Authorization received 7/16/81
Pennsylvania . . . . . . . . . . Phase I Interim Authorization received 5/26/81
Rhode Island . . . . . . . . . . Phase I Interim Authorization received 5/29/81
South Carolina . . . . . . . . Phase I Interim Authorization received 2/25/81

Phase II received 11/3/82

Phase II to be submitted 1/83
Unsubmitted–scheduled to be submitted 9/83
Phase n-Expected 1984-85

Unsubmitted–planned 7/83
Pending
Request to submit 10/30/82
Phase Ii—unknown
Pending–to be submitted by 10/82
Phase II submitted 8/12/82

Unsubmitted
Unsubmitted
Will ask for full final authorization late 1983 or

early 1984 and skip Phase II
Unsubmitted
Phase Ii—to be submitted 8/82
Phase II submitted 3/l0/82

Phase II submitted 10/82
Phase II to be submitted 1/83-2/83
Phase II anticipated date

A - 2/15/83
B - 5/15/83
C - 9/15/83

Phase II to be submitted Fall 1982
Pursuing Phase l— expect submittal 10/82
Unsubmitted
Phase I to be submitted 7/83
Phase II to be submitted 7/83

Phase I & II submitted 9/82
Planned Phase II submittal 3/83
Phase II undecided as to all or part 9/82
Unsubmitted
Phase II submitted 10/82

Unsubmitted
Phase 1, II A, B to be submitted 1/83
Pending—Phase I submitted 1/12/82, Phase II

not known

Partial Phase I authorization only, MOUC for
generators, treatment, transportation

Phase Ii—unknown
Pending
Anticipate 11/82 Phase I
Anticipate mid 1984 Phase II

Phase II to be submitted 11/82
Phase II to be submitted 12/82
Phase 11, Part A, to be submitted



Ch. 7— The Current Federal-State Hazardous Waste Program ● 347

Table 73.—State RCRA Program Authorization—Continued

State Current status Status of applications if known

South Dakota . . . . . .
Tennessee . . . . . . . . . . . .
Texas . . . . . . . . . . . . . . .

Utah . . . . . . . . . . . . . . . . .
Vermont . . . . . . . . . . . . . .
Virginia. . . . . . . . . . . . . . .
Washington . . . . . . . . . .

West Virginia. . . . . . . . . .
Wisconsin . . . . . . . . .
Wyoming . . . . . . . . . . . . .
Puerto Rico . . . . . . . . . . .

Cooperative arrangement
Phase I Interim Authorization received 7/16/81
Phase I Interim Authorization received 12/24/80
Phase II received 3/23/83

Phase I Interim Authorization received 12/12/80
Phase I Interim Authorization received 1/15/81
Phase I received 11/3/81
Cooperative arrangement

Cooperative arrangement
Phase I received 1/15/82
Cooperative arrangement
Phase I received

Unsubmitted—will submit Phase I & II 1/84
Phase II submitted
Note 2 different programs

TOWR d —2/82 received Phase I
TOWR—3/83 received Phase II
TDH—Phase I 12/80
TDH—Phase II 3/28

Phase II submitted
Phase II submitted by 12/82
Phase II submitted end 1982
Unsubmitted —submitted Phase 1, II A & B

expect approval 1/83
Unsubmitted
Phase II will go to final authorization 6/84
Unsubmitted

acal,  fornla  ,~ not authorized t. control storage or treatment In surface Impoundments ‘an  A Only
bMontana received partial authorization for Phase I on 2/26/81 and complete Phase I authorization on 2/1 7/82
cMemorandum  of understanding.

‘TOWR—Texas Office of Water Resources; TDH —Texas Department of Health.

SOURCE ASTSWMO Survey for OTA, Government Institutes, Inc , Hazardous Wastes Fac///ty  Handbook, 3d ed. (1982), prepared by Tom Watson, Ridgway M Hall, Jr ,
Jeffrey J Dav!dson,  and Dav!d R Case, and OTA Staff research

According to testimony presented before a
congressional committee,  West Virginia’s State

legislation requires that the State rules be “con-
s i s t e n t  a n d  e q u i v a l e n t  w i t h ”  t h e  F e d e r a l  p r o -

g r a m  a n d  m u s t  b e  r e v i s e d  t o  r e f l e c t  c h a n g e s
i n  t h e  F e d e r a l  r e g u l a t i o n s .  T h i s  a p p r o a c h  h a s

c a u s e d  d i f f i c u l t i e s  f o r  t h e  S t a t e  d u r i n g  E P A ’ s

d e l a y  a n d  s u s p e n s i o n s  i n  i m p l e m e n t i n g  t h e

R C R A  p r o g r a m .  T h e  r e g u l a t e d  c o m m u n i t y  i n

w e s t  V i r g i n i a ,  i n  c o m m e n t i n g  o n  p r o p o s e d
Sta te  regula t ions ,  has  argued that ,  when  there
i s  a n  a b s e n c e  o f  F e d e r a l  r e g u l a t i o n  d u e  t o

suspens ions ,  modi f i ca t ions ,  o r  de lays  in  e f fec -
t i v e  d a t e s ,  t h e  S t a t e  c a n n o t  r e g u l a t e  i n  t h a t

a r e a .  T h i s  g r o u p  a r g u e s  t h a t  S t a t e  r e g u l a t i o n
i n  a r e a s  w h e r e  n o  F e d e r a l  r e g u l a t i o n s  a r e  i n

e f f e c t  w o u l d  b e  i n c o n s i s t e n t  w i t h  t h e  F e d e r a l

p r o g r a m .  W e s t  V i r g i n i a  w a s  c h a l l e n g e d  f o r

p r o p o s i n g  f i n a n c i a l  r e s p o n s i b i l i t y  r e q u i r e -
m e n t s  f o r  h a z a r d o u s  w a s t e  f a c i l i t y  o p e r a t o r s

w h e n  E P A  d e l a y e d  t h e  e f f e c t i v e  d a t e  o f  t h o s e

Federa l  requi rements .  Thus ,  every  t ime  a  vo id

in  regula tory  coverage  i s  c rea ted  by  a  sh i f t  in
F e d e r a l  p o l i c y ,  S t a t e s  l i k e  W e s t  V i r g i n i a  c o u l d

b e  c h a l l e n g e d  o n  t h e  a p p r o p r i a t e n e s s  o f  S t a t e

ac t ion  in  tha t  par t i cu lar  a rea .  I f  th i s  a rgument

i s  uphe ld  in  the  cour ts ,  such  S ta tes  wi l l  have

to wait until Federal policy is established to
propose regulations. 144

The “floor” approach reflects a State statute
or policy decision requiring that the State pro-
gram must be “at least as stringent” as the
Federal program. For States with “mirror” or
“floor” types of programs, a frequent concern
has been that less stringent or relaxed Federal
requirements could undercut State program ef-
forts or might threaten State program approval.
More stringent State requirements could be
viewed as inconsistent with the Federal and
other State programs or as a constraint on in-
terstate commerce.

The third type of approach, the “ceiling” ap-
proach, can cause problems for implementa-
tion of State regulatory programs when there
are delays or changes in the Federal program.
“Ceiling” approaches generally involve a
statutory requirement or policy decision that
the State programs must be “no more stringent
than the Federal program. ” Ceiling States are

144Testimony  of Norman  Nosenchuck, AS TSWMO, at hear-
ings on RCRA reauthorization before the Subcommittee on Com-
merce, Transportation, and Tourism, House Committee on En-
ergy and the Environment, 97th Cong.,  2d sess.,  Apr. 21, 1982.
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dependent on the adequacy of the Federal
rules. Changes in the Federal program, or sus-
pensions of Federal standards, can be disrup-
tive and could bring State program implemen-
tation efforts to a halt. To gain Federal ap-
proval, the State requirements must be as
stringent as the Federal program, but to meet
State law, the State regulations may not be
more stringent than the Federal program.
When finally in place, these programs should
be effectively similar to “mirror” S t a t e s ;
however, implementation during a period of
frequent changes and reversals in the Feder-
al program might be difficult or impossible.

Colorado’s hazardous waste statute adopts
the “ceiling approach” and requires that the
State program be “no more stringent” than the
Federal program. Colorado is currently devel-
oping a State RCRA program and is operating
under cooperative arrangement. When EPA
suspended the Federal ban on disposal of liq-
uids in landfills, Colorado was suddenly left
without any apparent authority under its State
hazardous waste program to stop the planned
landfilling of bulk liquids at the Lowry land-
fill while EPA “reconsidered” the Federal rule.
The adequacy of the landfill operation was then
under challenge by State and local officials. In
response to public criticism, EPA reimposed
the Federal ban. The Lowry dump was later
ordered to remedy design failures.

North Carolina’s “ceiling” provision also re-
quires that State rules be “no more stringent
than” the Federal regulations. Following an in-
itial determination by the State Department of
Natural Resources that the July 1982 EPA land
disposal regulations were not stringent enough,
the Governor imposed an emergency moratori-
um on the new landfill permit applications
pending further study and public hearings.145

If this review indicates that more stringent
State land disposal standards are necessary, the
State agency will petition the legislature to
amend the State law.

l~Ha~rdOUS Waste Report, vol. 3, October 1982.

Differences Between Federal and State Programs

During the interim authorization period, a
State program can receive approval to regulate
hazardous waste if the State demonstrates that
its program is substantially equivalent to the
Federal program and that it has adequate au-
thority and resources to administer and en-
force its program. This allows continuation of
an existing State program even though it may
differ from the Federal program requirements.
Without interim authorization, generators,
transporters, and treatment, storage, and dis-
posal facilities (TSDFS) would have to comply
with both Federal and State requirements.
However, once Federal regulations are issued,
the State cannot impose less stringent require-
ments on the same subject matter. Many ex-
isting State programs differ from the Federal
program in significant ways. Examples of such
variations are discussed below based on OTA’s
contractor surveys and informal communica-
tions from State agencies. l46 The primary areas
of difference during the interim period are
discussed below and in table 74.

Universe of Waste Regulated

The State program provisions for identifica-
tion and classification of hazardous waste fre-
quently will cover a broader or narrower uni-
verse of waste than the Federal program. The
State program may include different waste lists
or more characteristics for identifying hazard-
ous waste, or its tests for establishing hazard-
ous characteristics may cause more wastes to
be included.

California controls a broader universe of
waste than the Federal program, including
many household, agricultural, and mining

laASTSWMC)  Survey  for OTA; Citizens for a Better Environ-
ment, “Approaches to Hazardous Waste Management in
Selected States,” OTA Working Paper, December 1982; National
Conference of State Legislatures, Htizardous  Waste Manage
rnent: A Survey of State Legishition  1!782  (Denver, Colo.: 1982);
and Michael S. Baram  and J. Raymond Miyares,  “Expanding
the Policy Options for the Management of Hazardous Wastes,”
OTA Working Paper, Feb. 1, 1982.



Table 74.—Comparability of State Hazardous Waste Programs to Federal RCRA Program

State Universe of waste Generators Transporters Facilities

Alabama
Alaska . . . . . .
Arizona

RCRA RCRA Permit required R CHA

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . COOPERATIVE ARRANGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Equivalent, plus expanded reactivity
critera

RCRA plus PCBS
RCRA plus PCBS, metals, waste oil,
mining waste, some recycled wastes,
and more stringent toxicity criteria

Some recycled/reused materials covered
by RCRA excluded under State law

RCRA by statute

Annual reports
Manifest copies to State
RCRA by regulation
Monthly reports for stor-
age of less than 60 days

RCRA by statute

N.E. manifest

Annual report, copy of
manifest to State

RCRA by reference;
generator inspections

RCRA by reference

RCRA

Permit and State manifest
Registration, insurance,
inspection

RCRA by statute

License, insurance, bond-
ing for hauler storage

License

RCRA; inspections

RCRA by reference;

Proof of financial responsibility;
quarterly report

RCRA
No exemptions in general. Special
permits for disposal of certain high-
hazard waste

Disposal sites revert to State
ownership at closure

Licenses; special requirements for
dewatered sludges

Special ground water monitoring
requirements

RCRA by reference; liability insurance
required

RCRA by reference

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Arkansas
California

Colorado

Connecticut

Delaware RCRA

Florida RCRA by reference

Georgia RCRA by reference
permit required

Hawaii . . . . . . .
Idaho . . . . . . . .
Illinois

. COOPERATIVE ARRANGEMENT . . . . . . . . . . . . . .
. . . . COOPERATIVE ARRANGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RCRA plus special wastes, infectious
hospital wastes

State manifest tracking
system

Permit required; all ship-
ments must be manifested

Prohibits Iandfilling unless facility has
appropriate permit for each waste
stream received

RCRA

Facility must establish financial
responsibility consistent with risk

Waste disposal must be authorized

Indiana

Iowa

Kansas

RCRA More stringent recycling
requirements

RCRA by reference

Liquid industrial waste
haulers must have a permit

RCRA by referenceRCRA by reference

RCRA Must obtain disposal
authorization from State
before waste shipment

Equivalent
State manifest system

Registration, insurance;
State approval of disposal
requests before transport

Equivalent
Permit required

Kentucky
Louisiana

RCRA by reference
RCRA plus State waste list; more
stringent toxicity test

RCRA
RCRA Plus PCBS
RCRA plus waste oil, PCBS and
radioactive waste

RCRA plus waste oil, additional toxic
wastes, recycled wastes must be sold
for gain

RCRA plus waste oil, recycled wastes,
additional waste characteristics

RCRA by reference
Each TSDF unit permitted separately;
liability insurance required; quarterly
reports for onsite disposal

Licenses
State permit
License; liability insurance

License; certificates of waste disposal,
more frequent inspections

Monthly reports for off site TSDFS

Maine
Maryland
Massachusetts

N.E. manifest
RCRA
N.E. manifest

License, insurance
License
License. bond

Michigan State manifest system License

Minnesota Manifest returned to
State; generator waste
disclosure and
management plan.

Equivalent
Manifest returned to State;
generator registration

RCRA
RCRA by references

RCRA

Mississippi
Missouri

Equivalent
Waste oil, State-listed wastes

RCRA
RCRA by reference

Equivalent
License, insurance

Equivalent
Similar to RCRA, monthly reports,
certification of recyclers

RCRA
Equivalent

Montana
Nebraska

RCRA
RCRA by reference



Table 74.—Comparabillity of State Hazardous Waste Programs to Federal RCRA Program-Continued

State Universe of waste Generators Transporters Facilities

Nevada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . COOPERATIVE ARRANGEMENT . . . . . . . . . . . . .
New Hampshire RCRA N.E. manifest License and insurance
New Jersey RCRA plus waste oil, PCBS, recycled State manifest; manifest License, operating

wastes copies to State requirements
New Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . COOPERATIVE ARRANGEMENT . . . . . . . . . . .

       
P e m i t  b y  r u l e
Monthly ground water monitoring reports

R C R A
RCRA
RCRA
RCRA
RCRA; storage requirements for recyclers

Substantially equivalent

New York
North Carolina
North Dakota
Ohio
Oklahoma

RCRA by statute
RCRA
RCRA
RCRA
RCRA plus PCBS, no exemption for
recycled wastes

No waste listing, regulate by waste
characteristics

RCRA by reference
RCRA
RCRA
RCRA

License
RCRA by reference
RCRA
Transporter registration
Registration, manifest for
recycled wastes

RCRAOregon Manifest exemption for
generators shipping less
than 2,000 lb/load

Quarterly reports; manifest
to State; must get authori-
zation from TSDF before
waste shipment

N.E. manifest
Manifest copies to States;

must obtain authoriza-
tion from TSDF before
waste shipment

License Facility must authorize that it is
capable of handling wastes before

Pennsylvania Primary neutralization units

shipment

Licenses; recycling regulated;
quarterly reports for onsite TSDFS

Rhode Island

South Carolina

9 waste characteristics
License; liability insurance
PermitNo exemption for recyled waste;

additional listed wastes; more
stringent corrosivitv test

South Dakota
Tennessee

Texas

Utah
Vermont

. . . . . . . . . . . . . . . . . . . . .
“Equivalent

NO PROGRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
“Equivalent “ “ “ “ “ “ Equivalent Ground water monitoring wells

approved by State geologist
RCRA RCRA, hauler storage is RCRA, liability endorsement

regulated
RCRA RCRA RCRA
N.E. manifest License Permit by rule, recovery operations

regulated

. . .

RCRA plus halogenated hydrocarbons

RCRA, waiver for some recycled wastes
19 classes of hazardous wastes,
additional wastes regulated

RCRA
Larger universe of waste, mining

Virginia
Washington

RCRA Permit RCRA
RCRA RCRA Insurance; location restrictions for

wastes, and degree of hazard system extremely hazardous waste facilities;
for extremely hazardous wastes buffer zones

W e s t  V i r g i n i a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . COOPERATIVE ARRANGEMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Wisconsin RCRA, more stringent recycling Manifest to State, annual License License, quarterly report, treatment at

provisions report wastewater treatment facilities must
be permitted

Wyoming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NO PROGRAM (EPA PROGRAM OPERATING IN STATE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NOTES: RCRA = State program is nearly identical to Federal regulations.

Equivalent = State program is equivalent, but not identical to Federal regulations.
RCRA by reference - State program adopted Federal regulations by reference.
— = not classified.

SOURCES: Robert A. Finlayson,  “Should State Rules Be Tougher Than EPA’s?” Solid Waste Management, vol. 25, pp. 78, SO-82, May 1982; Hazardous Waste /?egu/atory  Guide: State Waste Lfanagement  programs
(Neenah,  Wis.:  J. J. Keller & Associates, Inc., 1982); and Citizens for a Better Environment, Approaches to Hazardous Waste Management in Selected States, OTA Working Paper, December 1982,
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wastes, along with drilling muds, sewage
sludge, tannery waste with trivalent chromium,
and cement kiln dust. Additionally, States may
use methods of identifying hazardous waste
that result in more wastes being classified as
hazardous. The California waste extraction
test, used to determine whether toxic constit-
uents can leach into the environment, is gen-
erally considered to be more stringent than the
test required by the Federal regulations.

Several States use a “degree-of-hazard” type
of waste classification system. 147 California’s
waste classification scheme distinguishes be-
tween “hazardous” and “extremely hazard-
ous” wastes. A separate disposal permit is re-
quired for each shipment and disposal of ex-
tremely hazardous waste. *

Exclusions and Exemptions From Universe of Waste

Many States have limited the small generator
exemption to exclude fewer generators than
the Federal exemption. l48 At least 20 states, in-
cluding 5 of the nation’s 10 largest waste gen-
erating States, have no small quantity exemp-
tion, more stringent requirements with regard
to quantity than EPA’s exemption, or do not
allow hazardous wastes from small generators
to be disposed of in sanitary landfills. Half of
those States that have the same quantity cutoff
as EPA have some form of reporting require-
ment to keep track of the exempted waste and
its disposal, or to limit disposal options. One
significant feature of some States limited small
generator exemptions is that special provisions
may apply to these generators that are not as
extensive as for large generators. (Table 75 in-
cludes a summary of State small generator pro-
visions,) Several States also include hazardous
waste recyclers under State regulatory pro-

“’OTA’s technical memorandum on degree of hazard de-
scribes other State approaches to degree of of hazard waste
classification systems. See U.S. Congress, Office of Technology
Assessment, Nonnuclear Industrial Hazardous Waste, Classify-
ing for Hazard A4anagement-A  Technical Memorandum, OTA-
TM-M-9, November 1981.

*A description of the California degree-of-hazard classifica-
tion system is presented in ch. 3.

l~state  smal] generator  requirements are described more fully
in OTA Staff Memorandum, “The RCRA Exemption for Small
Volume  Generators,” July 1982,

grams. This is frequently done because the
States have experienced hazardous waste prob-
lems as the result of “recycling activities.”

Licensing or Permitting of Waste Haulers

Special inspection and/or licensing require-
ments for hazardous waste are imposed in
some States. They may also require special
training for haulers. California requires permits
for each shipment of hazardous waste. Liabil-
ity insurance or bonding requirements for
waste haulers are another common difference
from the Federal program.

More Extensive or Detailed Manifest Requirements for
Tracking of Hazardous Wastes.

California, New Jersey, and Michigan are ex-
amples of States with manifest systems that re-
quire more extensive information than the Fed-
eral manifest. States may require that the gen-
erator, transporter, and disposal facil ity
operator each submit a manifest for the same
shipment. This “paper” trail has two advan-
tages: 1) manifesting of all hazardous waste
makes any exits from the system more detect-
able, thus assisting in enforcement, and over-
sight, and providing an incentive for waste
handlers to comply; 2) more extensive manifest
information can assist the State in developing
waste management plans and regulatory pro-
grams, although this aspect has not been im-
plemented extensively in two States where it
is used because of budgetary and practical limi-
tations in processing the data.

More Stringent Facility Standards for TSDFS

During interim status and final authorization,
States may impose more stringent require-
ments than the Federal  program—e.g. ,  a
stricter standard for design of facilities.

By statute, since 1982, New Jersey has re-
quired installation of a system for leachate col-
lection, interception, and treatment in all waste
disposal facilities. New Jersey also restricts the
siting of chemical waste facilities in or near
river flood areas.

While recognizing that only certain wastes
are technically or economically amenable to
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Table 75.—Summary of State Small Quantity Generator Provisions

State Small quantity cutoff Difference from Federal standard

Alabama

Alaska
Arizona
Arkansas
California
Colorado
Connecticut

Delaware
Florida
Georgia

Hawaii
Idaho
Illinois

Indiana
Iowa
Kansas

Kentucky
Louisiana

Maine

Maryland
M aasachusetts

Michigan
Minnesota

Mississippi
Missouri
Montana
Nebraska

Nevada
New Hampshire
New Jersey
New Mexico
New York

North Carolina
North Dakota

Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia

+

100 kg/mo
+
+
None
+
+

+
+
+

Cooperative arrangement
Cooperative arrangement
100-1,000 kg/mo exempt from

all but manifest
200 kg/mo
+
+ but manage 100-1,000 kg

as regulated
+
Must petition for
small generator exemption
+

+
20 kglmo

100 kg/mo
None

+
100 kg/mo
+
+

CA
100 kg/mo
100 kg/mo
None
1,000 kg/mo for M
100 kg/mo for State reg.

+
+

+
+
Varies by characteristic
+
200 kg/infectious waste
100 kg/mo
+
+
+

220 lb
+

May be required to submit plan to Board of Health before T/D
(onsite or off site)

Lower cutoff

Disposal in permitted hazardous waste facility
No small generator exemption
None
1) 100-1,000 kg/mo; A.R.
2) hauler permit

No disposal in landfill without approval
Some wastes classified as “special waste” require special

handling under solid waste program

All generators must manifest if produce more than 100 kg/mo
special waste

Disposal of small generator waste only in specified landfills
—
TSDF operator recordkeeping on source, quantity, disposal of

waste received
Small generators must register with State
Must petition—no plan to approve

Manifest for hazardous waste disposal in licensed hazardous
waste facilities

—
20-1,000 kg/mo must use manifest, licensed hauler and licensed

hazardous waste facilities.
Must use licensed hazardous waste facility
Small generator must comply with all requirements except

some papework
Guidelines for facility accepting small generator hazardous wastes
Lower limit
—
Disposal in landfill requires department approval; and

compliance with ground and surface water regulations
—
Lower limit—requires packing, labeling and proper disposal
Lower limit
No quantity exemption
Regulate quantities between 100 and 1,000 kg/me; A.R.
Disposal of hazardous waste at approved TSDF, correct

packing, storing, inspection
—
Approval of department for disposal of other than household

quantities
Must use permitted facility
—
Lower cutoff
None
No small generator exclusion—except infectious waste
Lower limit; State approval before disposal
Inspection of solid waste facility for small generator disposal
Small generator 100-1,000 kg must notify State
Requires written authorization for permitted facility to receive

small generator waste
Manifest for all industrial Class I and hazardous waste; A.R. for TSDF
None
Lower cutoff; State notification all generators; may require A. R.;

disposal in subtitle D facility; requires CBC approval
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Table 75.—Summary of State Small Quantity Generator Provisions—Continued

State Small quantity cutoff Difference from Federal standard

Washington Varies by DOH classification Regulate to 0.18 kg/mo for some waste mixtures
West Virginia + Notification and recordkeeping requirements for small generators
Wisconsin + > 100 kg/mo must make A. R.; provide results of waste

determination; notice of delivery to disposal site operator
Wyoming — —

D i s t r i c t  o f  C o l u m b i a  + All hazardous waste must be accompanied by manifest (will
lower to 100 kg/mo in 1 year)

Key + Same as EPA rules (1,000/kg)
A.R Annual Report
CBC Case by Case
DOH Degree of hazard
T/D Treatment/disposal

SOURCE ATSWMO Survey for OTA (1982), OTA Staff Memorandum, “The RCRA Exemption for Small Volume Generators, ” July 1982, J J Keller & Associates, Inc ,
Hazardous Waste Regulatory Gu/de, Sfafe  Waste  Management Programs, Neenah,  W!s , September 1982

recycling, detoxification, incineration, or other
treatment processes that are generally recog-
nized as alternatives to landfilling, and that
even these processes will result in some resi-
dues that will be landfilled, several States are
moving toward limiting land disposal of cer-
tain wastes. These bans are being implemented
to encourage the use of alternative treatment
and disposal options, to avoid the use of what
could become scarce capacity in suitable land
disposal facilities, and to reduce hazards to the
public and the environment from land disposal.

Standards for generators and hazardous
waste TSDFS under State programs have some
interesting var ia t ions  that  impose  more
stringent requirements or incentives to pro-
mote alternatives to landfilling. By far the most
stringent are the restrictions on land disposal
of hazardous wastes. These range from out-
right bans on certain land disposal practices
to requirements that a generator demonstrate
that  there are no feasible alternatives to
landfilling.

New York and California are currently de-
veloping limited bans on landfilling of certain
hazardous wastes. California’s ban is sched-
uled to be implemented in stages starting in
1983 with restrictions on landfilling of cya-
nides and toxic metals above certain concen-
trations, acid wastes, PCBS, and extremely haz-
ardous liquid organic wastes. New York has
recently denied two land disposal permits on
the ground that the applicants failed to provide
adequately for technologies that offer alter-
natives to landfilling. Alternatives include the

requirement of pretreatment of liquids such as
neutralization, detoxification, solidification, or
encapsulation before land disposal. Michigan
bars landfilling of any liquid wastes without
some form of pretreatment to solidify the waste
or remove it from the waste stream. Governor
Thompson of Illinois has announced his inten-
tion to reintroduce legislation, which failed in
1982, that would ban landfilling of hazardous
waste. (Illinois already has a statutory provi-
sion that restricts land disposal of hazardous
waste after 1987 unless the generator demon-
strates that there is no technologically feasible
and/or economically reasonable alternative to
landfilling.) Illinois requires a separate waste
stream permit for each waste stream received
from a generator for each facility in addition
to the basic facility permit. Similarly, Arkan-
sas provides that no “high hazard” waste can
be landfilled if it could be destroyed by inciner-
ation, and further establishes a rebuttable pre-
sumption that incineration is feasible unless
demonstrated otherwise,

Other more stringent regulatory require-
ments may consist of more detailed and exten-
sive permit and licensing reviews for land dis-
posal facilities than for recycling or treatment
facil i t ies.  New York requires each major
facility to prepare a 10-year management
plan that would include a description of steps
the facility is taking to promote the develop-
ment and use of alternative technologies to
reduce waste volume and toxicity and short-
and long-term environmental emissions (air,
water, and solid waste). Michigan requires
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that construction permit applications for new
facilities include an environmental assessment
evaluating the effect of the proposed facility
on air, water, and other resources, and an envi-
ronmental failure mode assessment.

New York requires an onsite environmen-
tal monitor (State agency inspector) at certain
solid waste disposal facilities that pose poten-
tially serious environmental damage or pub-
lic health threats. The staff and equipment
needed for onsite environmental monitors are
to be paid by the operator. Depending on the
type of facility and the nature of hazard posed,
the State could require full-time, part-time, or
temporary onsite monitors. Certain facilities
would always be required to have monitors,
including commercial-secure land burial oper-
ations, commercial hazardous waste incinera-
tors, and commercial treatment facilities han-
dling acutely toxic wastes. Some onsite treat-
ment or disposal facilities which manage acute-
ly toxic hazardous waste are also likely to
require onsite monitors,

Several States do not vest regulatory respon-
sibility for all aspects of hazardous waste activ-
ities in a single agency. In both Texas and Cal-
ifornia, the administration of the State RCRA
program is split between two agencies. In Min-
nesota, the State Pollution Control Agency
shares hazardous waste regulatory authority
with the county governments.

Other State Regulatory Programs

EPA does not require that a State enact spe-
cific RCRA-type legislation controlling hazard-
ous waste in order to gain program approval.
States may obtain authorization based on their
regulatory and enforcement powers under any
State laws that are adequate to control hazard-
ous waste. States have controlled the manage-
ment of hazardous wastes or the effects of
waste disposal under a variety of laws dealing
with solid waste, air and water pollution con-
trol, wildlife protection, hazardous substances,
siting, land use, and public health and safety.
For example, State laws, which may be later
incorporated into the EPA authorized State
hazardous waste program, may limit the dis-

posal of certain types of hazardous waste, or
may limit the disposal or treatment of hazard-
ous wastes in certain areas-–such as residen-
tial or coastal areas—or within a certain dis-
tance of rivers, and other navigable waters or
flood zones. State law may require that the gen-
erator or facility operator demonstrate that
there is no economically and/or technically fea-
sible alternative to land disposal or incinera-
tion. State laws may require additional permits
for hazardous waste facilities besides those re-
quired by RCRA and other applicable Federal
permits.

New York is moving to regulate air emissions
from the burning of waste oil and hazardous
waste mixtures under State air pollution con-
trol legislation. California’s Air Resources
Board monitors the air quality impacts of haz-
ardous waste activities.

Some States have passed special legislation
to regulate the selection and approval of sites
for new hazardous waste management facili-
ties (see table 76). Some of these siting laws
establish siting commissions which are inde-
pendent of the hazardous waste permitting
agency and can impose additional, and more
stringent siting and land use controls than the
State regulatory program.

Several States are moving toward establish-
ing a preferred hierarchy of’ hazardous waste
management techniques in their siting pro-
grams. Minnesota’s waste management plan
gives highest priority to alternatives to land
disposal including: industrial process modifica-
tion to reduce or eliminate waste generation;
recycle, reuse, and recovery methods; and con-
version and treatment technologies to reduce
the hazard of the waste in the environment.
Minnesota also requires the State Waste Man-
agement Board to consider technologies for
retrievable storage of hazardous waste for later
recycling, reuse, recovery, conversion, or treat-
ment. States may require special siting board
approval or advanced submittal of waste facili-
ty siting proposals for consideration as part of
a comprehensive State waste management plan
and may condition permit approval on com-
pliance with other legal requirements. These
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may or may not be integrated with RCRA au-
thorized programs. Table 77 summarizes State
options to promote alternatives to land disposal
of hazardous waste.

Nonregulatory Options for Management
of Hazardous Waste

Regulation is one approach to dealing with
the problems that hazardous waste pose to

human health and the environment. Control
over hazardous waste management is estab-
lished directly through standard setting, per-
mitting, and civil and criminal enforcement.
Through direct regulation, costs are internal-
ized. Hazardous waste generators, transpor-
ters, and disposers are forced to pay the costs
of responsible management of hazardous waste
for protection of human health and the envi-
ronment through compliance with regulatory
requirements.

Table 77.—Summary of State Options for Encouraging Alternatives to Land Disposal of Hazardous Waste

Fee Tax State State waste Regulatory Fast track R&D Land burial
State structures incentives Bonds ownership management plan exclusions permitting programs restrictions

Alabama . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~
Arizona . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x
Arkansas . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . .
California . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . x x
Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Connecticut . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . . .
Delaware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .
Florida . . . . . . . . . . . . . . . . . . . X . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x
Georgia . . . . . . . . . . . . . . . . . . . . . . . . . . . X x x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hawaii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Idaho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Illinois . . . . . . . . . . . . . . . . . . X x x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x
Indiana . . . . . . . . . . . . . . . . . . . X x x . . . . . . . . . . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . .
Iowa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Kansas . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x
Kentucky . . . . . . . . . . . . . . . X . . . . . . . . . . . . .

. . . . . . . . . . . .
x . . . . . . . . . . . . . . . . . x x

Louisiana . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . .

Maine . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x
Maryland . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Massachusetts . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . x
Michigan . . . . . . . . . . . . . . . . X x . . . . . . . . . . . . . . . x . . . . . . . . . . . . . . . . . . . . . . . . x
Minnesota . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . x . . . . . . . . . x
Mississippi . . . . . . . . . . . . . . . X . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . .

Missouri . . . . . . . . . . . . . . . . . X x . . . . . . x . . . . . . . . . . . . x x
Montana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . .

Nebraska . . . . . . . . . . . . . . . . . X x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...
Nevada . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
New Hampshire . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
New Jersey . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . x x . . . . . . . x . . . . . . . . . .
New Mexico . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
New York . . . . . . . . . . . . . . . . X x x x. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
North Carolina . . . . . . . . . . . . X x x x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
North Dakota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Wyoming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOURCES: ASTSWMO,SurveY  for OTA, 1962; Citizens foraBetter  Environment, “Approachest oHazardous Waste Managementin Selectsd  Statest” OTAWorking PaPer,

December 1962; National Conference OfState  Legislatures, llazafdous L%4w/eh  fanagernentA Survey of State Leglslatlorr,  1982(Denvec Coloi 1962h  The
Council of StateGovemments, Wastehfanagementln VreStates(Lexington,  Ky~19611Fred C. Hart Associates, inc. (for EPA) ASurvey  ofStateFeeSysfems
forHazardous Waste kfanagernent  programs, EPA contract No. 66-01-5133, May25,  1962; National Conference of State Legi!flatures,  ASurveyandArra/ysk
ofState Po//cyOptlorrs  To Encourage A/temat/ves  to Lar?d Dkposa/of Hazardous Waste (Denver, Colo:July  1961); Michael S. 13aramand J. Raymond Miyares,
“Expandingt  hePollcy  Options for the Management of Hazardous Wastes:’ OTA Working PapeC  Feb. 1, 1962; and OTA Staff research.
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Other institutional mechanisms can induce
hazardous waste handlers to adhere to mini-
mum standards of care and to bear the costs
of proper hazardous waste management or to
suffer the economic penalties of improper haz-
ardous waste management, thus internalizing
costs, Nonregulatory approaches that are in use
or under consideration by various States in-
clude expanded liability under common law
and statutory provisions, insurance require-
ments, hazardous waste taxes and fees, trust
funds, and State superfunds, State hazardous
waste facility siting programs discussed pre-
viously also have nonregulatory aspects.

These alternative approaches are directed at
deterring improper waste management and
promoting sound alternative practices by re-
quiring that responsible parties bear the costs
of their actions. Direct incentives such as tax
exempt financing, preferential treatment of
alternative technologies, fast track permitting,
State ownership of waste facilities, and State
research and development programs are other
nonregulatory approaches.

These nonregulatory approaches are inde-
pendent of the regulatory system. They can
serve as an effective and complementary part
of a State’s comprehensive response to hazard-
ous waste problems.

Liability

Increased liability for hazardous waste ac-
tivities could encourage more responsible and
environmentally sound management practices,
Although there are only a few cases in which
damages for improper or illegal hazardous
waste disposal have been imposed, the legal
trends point clearly toward substantial dam-
age awards in future hazardous waste cases.
The prospect of significant liability from past
and present activities is influencing State and
industry action. In the meantime, the legal bar-
riers to winning lawsuits for damages or other
relief for the impacts of hazardous waste ac-
tivities are being lowered through judicial deci-
sions and State legislation.

Government officials, private attorneys,
and insurers have one message for genera-

tors, transporters, and facility operators: the
risks of substantial financial losses from lia-
bility for unsafe hazardous waste activities
are increasing rapidly. The prudent business
manager should take every available action to
reduce that risk by initiating better waste han-
dling practices, or by avoiding generating and
disposing of hazardous waste where possible,
and by planning now to meet any future liabil-
ity. If increased liability is to be an effective
incentive for generators and disposers to seek
alternative hazardous waste management op-
tions to remove the risks to human health and
the environment (and to their financial well-
being), it is clear that substantial legal liability
must be seen as a probabIe, costly, and swift
result of unsound waste management activities.
Recent legal developments have mot-cd in that
direction.

The Comprehensive Environmental  Re-
sponse,  Compensation,  and Liabil i ty Act
(CERCLA) imposes liability for the costs to gov-
ernment agencies for cleanup, remedial action,
and emergency response and for damages to
natural resources, Other Federal laws impose
fines and punitive damages for violations of
regulations or statutory provisions and several
recognize citizen suits as alternative enforce-
ment mechanisms. Many States have similar
laws, Except for limited coverage under the
CERCLA Post-closure LiabiIity Trust Fund,
however, damages for injury to private persons
or property are not now covered by CERCLA
or RCRA. Provisions dealing with liability for
injuries to third parties were dropped as part
of the compromise to pass CERCLA and were
deferred for further study, The CERCLA 301(e)
study group recently recommended adoption
of broad tax-based personal injury and prop-
erty damage compensation measures for haz-
ardous waste activities. l49

Lawsuits involving hazardous waste activ-
ities can be expected to increase as more sites

Idglnjuries  and Damages  From Hazardous Wastes—Aria IJrsis

and Improvement of Lega)  Remedjes:  A Report  to Congress  jn
Compliance with Section 301(e) of the Comprehensive En~’iron-
mental Response, Liability, and Compensation Act of 1980 (Pub
lic Law 9G510] buv the Superfund Section 301(e] Stud~r Group,
97th Cong.,  2d sess,,  1982, 2 vols (hereafter 301(e] Study Group
report).
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are discovered and the public awareness of
dangers from exposure to hazardous chemicals
grows. These lawsuits can seek monetary dam-
ages and/or injunctive relief. The amounts
sought by private parties in such lawsuits can
be staggering. (One class action case involving
hazardous waste dumping in Tennessee is
seeking damages of $2.5 billion.) Courts can
also award punitive and/or exemplary damages
in appropriate circumstances. A court order
or injunction may compel a responsible party
(e.g., a generator, transporter, or facility
operator) either to take a specific action (i.e.,
remove the wastes, clean up the site, provide
an alternative water supply, provide long-term
health monitoring and care for exposed per-
sons) or to refrain from taking an action (e. g.,
no more dumping) and to bear all the costs
entailed.

Theories relied on for recovery for injuries
and property damage from hazardous waste
management are based on common law causes
of action, sometimes expanded by statute, and
include negligence, strict liability, nuisance,
and trespass.

Legal Remedies for Injuries and Losses
From Hazardous Wastes

The traditional common law remedies for
personal injuries and property damage are
ava i lab le  in  hazardous  was tes  cases .1 5 0

Negligence and strict liability are directed at
compensating injuries due to the actions of
another. private nuisance and trespass are in-
tended to protect possessor interests in land
against unreasonable interference from the ac-
tivities of another. Public nuisance actions seek
to protect the broader public interest from
unreasonable land uses. Each of these theories
has aspects that make it an appropriate mech-
anism for redress in some cases and not in
others. In some instances, state statutory pro-
visions have modified or replaced these com-
mon law remedies to ease some of the recur-
ring barriers to recovery. Frequently, lawsuits

IWThoSe interested in a more detailed discussion Of liability
theories for damages from hazardous waste activies and of bar-
riers to recovery under these remedies should consult the report
of the CERCLA 301(e) study group.

involving hazardous wastes will include sev-
eral claims reflecting different theories of
liability. A consequence is that the court’s deci-
sion may be based on a blending of the various
concepts behind toxic torts and may not give
a clear indication of the precise theory invoked
to provide recovery.

Negligence .—Negligence is commonly defined
as a failure to conform one’s conduct to a legal-
ly recognized standard or duty of care. An ac-
tion for negligence is brought to recover com-
pensation for personal injury and for proper-
ty damage from the negligent party. To prevail
in a negligence suit, the plaintiff must prove
four elements:

1. the existence of a duty or obligation rec-
ognized by the law to conform to the
standard of conduct for the protection of
others against unreasonable risks;

2. a failure by the defendant to conform his
or her conduct to the required standards;

3. a causal connection between the defend-
ant’s conduct and a resulting injury to the
plaintiff; and

4. an actual injury or loss.151

The standard of care by which the defendant’s
conduct is measured in negligence cases may
be established by prior judicial decisions,
statute, regulation, or by analogy from other
cases with similar circumstances. In neg-
ligence cases of first impression, the standard
of care will be what the jury believes a reason-
able or prudent person would do under simi-
lar conditions or circumstances. A generator
or facility operator might be held accountable
for injuries on the premise that it was negligent
not to have investigated the effects of various
disposal options available and selected an op-
tion reasonably designed to avoid the type of
harm suffered by the plaintiff. Alternatively,
a generator or operator’s failure to warn of the
hazards posed by the wastes might be consid-
ered negligent, especially if the plaintiff might
have avoided the risk had he been aware of it.
Many generators do not dispose of their own
wastes, yet they might be held liable for the

151w,  prosser, Hand~ok of the Law of Torts, 143 (4th ed.  1971).
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improper disposal actions of the facility to
which their wastes were sent for failing to an-
ticipate or take precautions against the negli-
gent actions of others. (The liability provisions
in Superfund make generators liable for the
Government’s cleanup costs for improper or
unsafe disposal resulting in release of hazard-
ous substances without regard to fault—i.e.
whether or not the generator exercised due
care. )

Some formulations of the negligence stand-
ard use the concept of a duty to protect others
against an “unreasonable risk” of harm. An
unreasonable risk is defined as one of such
magnitude as to outweigh what the law regards
as the utility of the act or the manner in which
it is done. In hazardous waste cases, the com-
munity’s need for hazardous waste disposal
might thus be weighed against the requirement
to protect against unreasonable risks, and the
risks posed by the facility may be found not to
be unreasonable. In some States, however, stat-
utory provisions or common law principles
have established that violation of certain stat-
utes or regulations constitutes negligence per
se.

While recovery under a negligence theory in
hazardous waste cases is an available option,
establishment of a duty of care is only part of
the case. In some jurisdictions, it will be
necessary to show that the defendant knew, or
should have known, of the risks involved at the
time of the disposal because of the legal prin-
ciple that there is no duty to avoid or warn of
unknowable risks. Given the insidious and
long-term consequences of hazardous waste
disposal, the dangers posed by the defendant’s
action may not have been foreseeable based on
the state of knowledge at the time. Another dif-
ficulty in negligence cases, and in most haz-
ardous waste cases, will be the evidentiary
problem of proving: 1) a connection between
exposure to a particular waste, chemical sub-
stance, or mixture and the injury suffered; and
2) that the chemical originated in the defend-
ant’s waste or disposal facility. Often the in-
jury and the resulting lawsuit arise many years
after the disposal or exposure, thus adding
more difficulties in locating parties, witnesses,
and establishing a causal connection.

Strict Liability .-Negligence actions are based
on the premise that the defendant failed to take
reasonable care to protect others, but some ac-
tivities are so inherently or abnormally dan-
gerous that injuries or losses can occur even
when the defendant exercises the utmost care.
To deal with such circumstances, the strict
liability theory was developed. Under strict lia-
bility, anyone who engages in certain risky ac-
tivities is legally responsible without regard to
fault (i.e., strictly liable) for any injuries
resulting from those activities. Many of the
early cases involved blasting and aerial spray-
ing. Whether hazardous waste management
can be seen as one of the categories of activity
that are subject to strict liability under common
law principles is not yet clear.l52 Several States
have by statute imposed strict liability on haz-
ardous waste activities and the standard of lia-
bility for cleanup of hazardous waste releases
in the Clean Water Act, section 311, and
CERCLA cases is strict liability.

There are various formulations of the strict
liability standard recognized in American
courts. Some jurisdictions hold that strict
liability is absolute without regard to the degree
of care exercised. Other jurisdictions recognize
some limited defenses that allow a balancing
of interests. A third formulation bases strict
liability on the magnitude of the risks involved
and the relative ability of the parties to sustain
the risks of loss.153 Activities covered by strict
liability differ from those that are considered
as negligence or public nuisance in that they
have some social utility, even though a serious
risk is imposed which is not a normal incident
of everyday life (so that the plaintiff would be
unlikely or unable to avoid the risk). Strict
liability awards compensation for the injuries
and losses suffered. Like negligence, it is in-
voked “after the fact, ” i.e., after the injury has
occurred. Strict liability eases the plaintiff’s

lszstrict  ]iabi]ity  for hazardous waste activities was found in
Department of Transportation v. PSC Resources, Inc., 175 N.J.
Super 447, 419 A2d, 1151 Div. 1980). But a different conclusion
was reached in Elwell  v. Petro  Processors, Inc., 364 So. 2d 604
[La. App.  1978), cert. denied, 336 So. 2d 575 (La. 1979).

I Sssee  SO I (e) study group report at 122. See also NeW7 ]erse~”
v. Ventron Corp, 182 N.]. Super. 210 (App. Div. 1981) where cur-
rent and past owners of a mercur~’ processing plant were held
liable for costs of cleaning up the wastes dumped at the site and
the contamination of surface waters.
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burden of proof somewhat by eliminating the
need to show “fault” and by limiting available
defenses. However, the plaintiff still faces
substantial evidentiary problems in demon-
strating a causal connection or nexus between
the plaintiff’s injury and the defendant’s haz-
ardous waste activities.

Nuisance.—Nuisance, in essence, is a common
law remedy that can be invoked whenever
one’s use of land unreasonably interferes with
another’s use and enjoyment of a right. This
right may be either a possessor interest in land
in private nuisance actions, or a more general
right of the public (e. g., to be free from unsafe
conditions or from unwarranted air, water, or
noise pollution) in public nuisance actions.
Public nuisance and private nuisance actions
are distinct in origin and in the rights pro-
tected. However, in both actions, the courts
frequently impose a balancing test that weighs
the relative social or economic utility of the ac-
tivity involved against the rights of or harm suf-
fered by the complaining party. In some haz-
ardous waste cases, this balancing of the equi-
ties may recognize the social necessity of haz-
ardous waste facilities and deny or limit the
monetary or injunctive relief sought by the
plaintiff as abatement of the nuisance. l54

A private nuisance is an unreasonable in-
terference with a person’s interest in the
private use and enjoyment of land. The person
bringing the nuisance action must be the one
whose possession of the land is impaired, i.e.,
the owner or tenant. Private nuisance differs
from trespass in that the interference with the
use or enjoyment of the property must be un-
reasonable and significant. under modern case
law, to be unreasonable, the nuisance must be
shown to be the result of the defendant’s neg-
ligent, intentional, or ultrahazardous activities.
To be significant interference, it must be more
than the consequences of ordinary communi-
ty activity. The private nuisance theory
adopted by the Restatement (Second) of Torts
would require a court to balance the “gravity
of harm” suffered by the plaintiff against the

lmBOOrner v. Atlantic Cement CO., 72 Misc. 2d 834, 340 N.Y. S.
Zd 9 (1972).

utility of the defendant’s conduct in determin-
ing whether the conduct was unreasonable. l55

Nuisance actions have been successfully pur-
sued in environmental pollution cases. l56 A c -
tual damage or harm to the plaintiff’s land or
a resulting injury need not occur for a nuisance
to be found. The threat of personal discomfort
or disease from a hazardous waste facility or
the prospect of future losses from the impacts
of the facility’s activities creates an inter-
ference with the use and enjoyment of proper-
ty. This threat is a sufficient basis for the is-
suance of an injunction requiring removal of
the nuisance. Proposed hazardous waste facil-
ities similarly could be enjoined under a theory
of prospective nuisance—that the facility if
built would cause interference with the plain-
tiff’s use and enjoyment of land.

Nuisance actions are not limited to the per-
son who created the nuisance, (e.g., the facili-
ty operator or the anonymous dumper of tox-
ic wastes). An innocent purchaser or owner of
land on which an artificial condition creates
a nuisance can be held liable if the new owner
fails to take action to abate the nuisance within
a reasonable period of time after he discovers
or should have discovered the condition. Un-
like the plaintiff who must be in possession of
the land affected, the person who created the
nuisance but who transferred or sold the prop-
erty on which it is located can be sued in a
nuisance action.

Public nuisance is defined as an unrea-
sonable interference with a right common to
the community at large. The conduct is con-
sidered unreasonable and, thus, a nuisance if
its utility does not outweigh the gravity of the
harm it produces. This test allows a rough
balancing of the benefits and burdens from a
particular activity. Every state has a statutory
provision authorizing suits to abate public
nuisance. 157

lgsllestaternent (Second) of Torts, ~t~27.
l~private  nuisance actions are appropriate for the interference

with use and enjoyment created by noise, by odors, and other
air pollution, by water pollution and the contamination or pollu-
tion of subsurface waters. See cases cited by 301(e) study group
at 105.

lsT301(e)  study group report, vol. II at 171.
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Public nuisance actions differ from private
nuisance actions in that the right to be pro-
tected is one enjoyed by the public at large and
is not tied to interest in publicly owned land.
The cause of action arises out of a defendant’s
unreasonable use of his land for activities that
interfere with this public right. Public nuisance
actions are commonly brought by public offi-
cials, however, many State public nuisance
statutes also authorize citizens to bring these
actions on behalf of the public. Public nuisance
actions are generally directed at obtaining in-
junctive relief for abatement of the nuisance.
Private damages are not usually recoverable by
private citizens asserting public nuisance
claims unless it can be shown that the damages
they have suffered are in addition to and
distinct from the general harm to the public in-
terest created by the nuisance. Many State laws
make the violation of statute or regulation, such
as regulations governing hazardous waste fa-
cilities, a public nuisance. A public nuisance
case may also require the weighing of equities
before finding a nuisance. As in the private
nuisance case, the fact that a facility is per-
mitted is not an absolute defense, although it
may be raised to show public recognition of
the utility of the activity.

A private or public nuisance action can be
pursued to enjoin the defendant from entering
into an activity that will constitute a nuisance,
or from continuing a nuisance already begun,
or to seek compensation for the damages suf-
fered. Damages can be recovered for harm or
loss to the plaintiff’s property and for any per-
sonal injuries suffered as a consequence of the
nuisance. A single nuisance action may seek
more than one remedy.

Generally, a prerequisite to injunctive relief
is a finding by the court that the harm to the
plaintiff  is  irreparable,  i .e . ,  i t  cannot be
remedied by the payment of compensation, Of
course, payment of compensation may not be
a complete remedy where the nuisance and its
harms are of a continuing nature.

Other remedies may also be fashioned by the
court in a nuisance action, such as a combina-
tion of damages and an injunction, a delayed
injunction, or an order for affirmative action.

A delayed injunction, which does not take ef-
fect until a specified period of time has passed,
may prove useful in developing technology
areas, where all possible adverse effects are not
known or the technology to minimize poten-
tial risks is unavailable at present. The delay
could give the defendant an opportunity to con-
sider various alternatives to cure the nuisance.
Through the use of a remedy such as the de-
layed injunction, the courts can effectively
bring pressure to force improved technology
and to minimize potential risks otherwise im-
posed by hazardous waste management.156

Trespass.—A right of action in trespass arises
out of the defendant’s interference with the
plaintiff’s right to the exclusive enjoyment of
his property. Originally, under common law,
recovery under trespass provisions was ab-
solute upon showing of an actual invasion of
the plaintiff’s property by the defendant or by
an object or substance under the defendant’s
control. Trespass by environmental pollution
would seem to be another possible common
law remedy in hazardous waste cases. How-
ever, most State courts today require that the
invasion be shown to be intentional, negligent,
or the result of an ultrahazardous activity or
o f  an  abnormal  or  unreasonable  use  o f
property.

Injuries caused by the defendant’s negligence
or high-risk activities might also be remedied
by suing on a negligence or strict liability
theory instead of in trespass, since the de-
fendant’s conduct is the major factual issue in
all three cases. However, in some States, the
longer statute of limitations applicable to
trespass cases may be advantageous in some
circumstances.

A trespass is “intentional” under the general
rule adopted in the Restatement (Second) of
Torts if the defendant acted purposefully to
enter, lead, or set an object in motion that
almost certainly would come to rest on the

lS81n Vj]]age  of Wjlsonville  v. SCA Services, as a result  of a
public nuisance suit, a State-permitted hazardous waste facility
was ordered closed with all wastes to be exhumed and removed
from the dump site, and the site decontaminated. Compliance
with the site closure and cleanup order was phased to allow com-
pletion of necessary preparation studies. 77 Ill. App. 3d 618,396
N.E. 2d 552 (1979), affd No. 10052885 (11]. May 22, 1981).

99-113 0 - 83 - 24
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plaintiff’s property. 159 Except in the case of
“midnight dumpers, ” the plaintiff faces a dif-
ficult burden in showing that the defendant in-
tended that toxic waste constituents would
migrate onto the plaintiff’s property. Inten-
tional action might be shown if the defendant
knew or should have known that rain, wind,
or surface runoff would carry hazardous sub-
stances onto the property. Whether land burial
of hazardous substances with subsequent mi-
gration of toxic constituents in ground water
would be considered an intentional trespass is
uncertain. Several commentators have con-
cluded that existing precedent would not sup-
port such a finding because it would be difficult
to demonstrate: 1) that trespass with ground
water transport was an “almost certain” result
of land burial and 2) that the defendant knew
or should have known of such a probable
result .180 .

Trespass actions can result in a court order
barring further trespass and requiring removal
of the invasion and/or the recovery of damages
for injuries or property loss resulting from the
invasion. There have been trespass cases in-
volving air and water pollution where sub-
stances have migrated onto the plaintiffs prop-
erty from the defendant’s activities.181 A ma-
jor difficulty in trespass actions in some
jurisdictions is  that the courts have not
recognized a landowners’s right to pure, un-

 contaminated percolating ground water, so
that even if an intentional invasion were
shown, it might not result in liability. As in
private nuisance actions, trespass cases require
that the complaining party be in possession of
the property affected. In trespass, there is no
balancing of the plaintiff’s exclusive right to
the use and enjoyment of his property against
the social utility of the defendants activity or
the relative costs to the parties.

Barriers to Recovery. —In bringing these actions,
plaintiffs face many procedural and eviden-
tiary problems. There are, as well, substantial

lho~es~a~eme~~  (seco~~) of Torts, j\158, 165 (1965).
l~David,  “Groundwater  Pollution: Case Law Theories for Re-

lief’ 30 MO. L. Rev. 117 (1974): Davis, “Theories of Water Pollu-
tion Litigation, ” 1971 Wise, L. Rev. 738; Phillips v. Sun Oil Co.,
307 N.Y.  328, 121 N.E. Zd 249 (1954).

IelSee 301(e) stud y group report at 101-104.

difficulties in gaining expansion of established
legal theories to cover hazardous waste cases,
although a clear trend exists. Among the com-
mon problems that are anticipated in these
cases are the statute of limitations, proof of
causation, identification of responsible parties,
and the availability of such theories as joint and
several liability, or enterprise liability in cases
involving multiple defendants.

Statute of limitations: The local rule that
lawsuits must be filed within a specified period
of time after the act that caused the harm, or
the discovery of the injury, can pose a barrier
to private damage actions involving long-term
chemical exposure, abandoned waste sites, dis-
eases with long latency periods, or situations
where contamination of hazardous waste is not
readily apparent. In such cases, victims may
be barred from filing a lawsuit before they are
even aware of their injuries. This difficulty is
reduced somewhat in States that have adopted
a discovery rule that starts the period during
which a lawsuit must be filed when the plain-
tiff discovers the injury. l82

Proof of causation: The Superfund section
301(e) study group concluded that the burden
on the plaintiff of proving that the injuries suf-
fered were the result of the defendant’s con-
duct may be a formidable problem in suits in-
volving hazardous waste. l83 Developing the
evidence necessary to demonstrate liability
may involve expensive and detailed scientific
testing and presenting of expert testimony in
several different fields. The costs of preparing
a successful case may be so steep that only
those cases involving potentially high damage
awards would warrant incurring the expense
under the prevailing practice of contingent fee
arrangements for the plaintiff’s attorneys.

Identification of responsible parties: In
some cases, the victims may encounter difficul-
ty in determining which parties to sue. Where
the possible defendants can be identified, many
years may have elapsed since waste disposal.

18ZThe  301(e, stucly  group report at 43-45. The report notes that
39 jurisdictions have adopted some form of the discovery rule
either by statute or judicial interpretation at 133 n.4.

16sThe 301(e) study group report at 69-71.
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The whereabouts of facility operators or gen-
erators may be unknown, and companies may
have changed ownership or may have gone out
of business. In other cases it may be difficult
to ascertain the original wastes or their sources
so as to identify the responsible generators.

Joint and Several Liability/Enterprise Lia-
bility.—The availability to plaintiffs and to
potentially responsible parties of theories that
can be used to apportion fault and liability for
damages among a group of defendants can be
of some advantage in hazardous waste cases
when the responsible party cannot be distin-
guished from other group members under the
evidence available or when several defendants
contributed to the situation causing the injury.
These theories can slightly ease the plaintiff’s
burden of proof and can expand the pool of
responsible parties from which damages can
be recovered.

Insurance

Relevance to Waste Management

Insurance is one of the oldest and most com-
monly used techniques for dealing with risks.
Today, there are several different types of in-
surance coverage available to hazardous waste
firms. Comprehensive General Liability In-
surance Policies offer full coverage for sudden
and accidental pollution on an “occurrence”
basis (i.e., covering all claims arising from
events occurring during the policy year when-
ever the claim is filed), Environmental Impair-
ment Insurance offers coverage for nonsudden
pollution incidents on a “claims made” basis
(covering all claims made in the policy year
without respect to when the incident causing
them occurred), A third type of coverage, cur-
rently available only to generators in the chem-
ical industry, combines coverage for sudden
and nonsudden pollution incidents in a single
comprehensive contract on a claims made ba-
sis, Because of the lack of loss experience and
the relative infancy of risk assessment in the
hazardous waste management area, insurers
are likely to move increasingly to the use of
claims made policies for hazardous waste ac-
tivities.

The impact of insurance depends largely on
the underlying rule of liability and the terms
and availability of coverage. Payment of set-
tlements and damage awards to injured par-
ties is made part of a hazardous waste facili-
ty’s ongoing operating costs through liability
insurance coverage, Premiums for liability
coverage are tied, to some extent, to the loss
experience of the particular facility, and thus
tort actions are a form of economic incentive
to avoid health and safety risks that may pro-
duce a poor loss experience and ultimately
higher premiums. To the extent that premiums
are experience-rated, it is generally believed
that facility owners and operators will seek to
minimize the sum of the cost of safety meas-
ures, insurance costs, and uncovered liability
costs.

The availability and price structure of in-
surance coverage may create significant incen-
tives for management to act affirmatively to
avoid losses due to environmental contamina-
tion. While such losses may be covered by in-
surance and therefore may not be incurred ini-
tially by the insured party, such claims will
substantially increase premiums, and loss
avoidance can become economically prefer-
able. Reliance on an insurance mechanism
assumes that a private sector business will pro-
vide valuable oversight of its hazardous waste
activities, through routine inspection, monitor-
ing, and risk evaluation, as well as eventually
through attempts to minimize premiums, in the
task of managing the risks from those activities.
But insurers generally have been wary of pro-
posals that would cast them in the role of sur-
rogate regulators,

If insurance brings about the results expected
in theory, it can be a strong incentive to achieve
some of the goals that otherwise would have
to be achieved solely through “command and
control” regulation. Insurance requirements
under RCRA, CERCLA, and State programs
can be seen as complementary to the regulatory
requirements,

On the other hand, insurance can blunt the
incentives created by other regulatory and
nonregulatory approaches to risk management.
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Insurance spreads hazardous waste risks over
time, and across the industry among like
situated firms and facilities. This spreading
may tend, in particular cases, to decrease the
economic incentive to avoid health, safety, and
environmental risks among individual gener-
ators, transporters, and facility owners and
operators, unless they are somehow convinced
that others are undertaking similar avoidance
measures.

Overall, the impact of insurance on the risk
management decision is an ambivalent one:
Without insurance, the existing regulatory or
nonregulatory incentives have little practical
impact on judgment-proof parties. Insurance
makes available an amount of money to be used
to respond to adverse judgments. Insurance
compensation to victims of hazardous waste
activities often can be made without resort to
the courts, thus avoiding the delay, costs, and
evidentiary burdens facing the plaintiffs in
liability actions. Moreover, judgments requir-
ing abatement of or compensation for the
adverse impacts of hazardous waste activities
would lose their effectiveness as an incentive
for better waste management if generators,
transporters, or facility operators could avoid
the financial consequences by simply going out
of business.

For insurance to operate as an effective and
complementary mechanism in the existing
Federal and State system: 1) insurance cov-
erage for hazardous waste activities must be
available and affordable; 2) the level and
scope of coverage must be adequate for the
magnitude of risks insured; 3) the coverage
must continue after closure of the facility;
and 4) more consistent and perhaps standard-
ized risk assessment procedures must be
used.

EPA financial responsibility requirements
for hazardous waste treatment, storage, and
disposal facilities require certain minimum
levels of liability coverage either through an in-
surance policy or self-insurance. EPA is cur-
rently considering whether to promulgate rules
for additional financial responsibility re-
quirements for corrective action at land dis-
posal facilities.

Fees, Taxes, and Other Economic Incentives
to Encourage Alternatives to Land Disposal

One of the key assumptions in setting up a
national regulatory program to deal with haz-
ardous wastes was that as the program was im-
plemented, hazardous waste disposal costs
would rise significantly, It would then become
economically attractive for generators to adopt
new processes and to seek alternatives to land
disposal, Preliminary economic analyses of the
cost impacts of the RCRA regulations, how-
ever, appear to indicate that while the costs of
compliance are significant, the cost increases
are not of such magnitude as to create a
substantial economic incentive to shift to other
disposal and treatment alternatives. By far the
most significant impact of the interim status
standards for land disposal operations was the
requirement to install a ground water monitor-
ing system, but the cost per unit of waste de-
posited varied significantly depending on the
size of the facility. EPA’s analysis of the cost
impacts of the final land disposal rules indicate
that primary impacts will fall on small onsite
landfills and small surface impoundments, and
that significant economies of scale will dilute
the initial economic impacts at large commer-
cial landfills. l84 Potentially, the most substan-
tial cost component of the July 1982 land dis-
posal regulations is corrective action (ground
water pumping and cleanup). However, cur-
rently there is no requirement for operators to
demonstrate their financial capability to carry
out corrective actions to receive such a permit.

Because it is now apparent that increased
regulatory compliance costs alone might not
be significant enough to induce a change in
disposal practices, many States are studying
the effectiveness of various financial incen-
tives to influence hazardous waste manage-
ment activities. Among the most typical ap-
proaches are fees, taxes, and direct financial
or technical assistance to preferred manage-
ment technologies. Table 78 summarizes State
fee mechanisms; table 79 shows availability of
tax incentives and bonds.

l~see discussion of regulatory  impact analysis in the preamble
to the land disposal regulations, 47 F.R. 32,337-32,348, at 32,342,
JUIY 26, 1982.
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Table 78.—State Fee Mechanisms

Facilities Transporters Generators
Alabama . . . . .
Alaska. ... . . .
Arizona . . . . .
Arkansas . . . . . .
California . . . . . .
Colorado ... . . . .
Connecticut . . .
Delaware . . . . . . . . . . .
Florida . . . . . . . . . . . .
Georgia. . . . . . . . . . . .
Hawaii . . . . . . . . .
Idaho, . . . . . . . . . . . . . .
Illinois. . . . . . .
Indiana . . . .
lowa . . . . . . .
Kansas . . . . .
Kentucky . . . . . .
Louisiana . . . . . . . .
Maine . . . . . . . . . . . . .
Maryland . . . . . . . . . .
Massachusetts . . . . . .
Michigan . . . . .
Minnesota ., . . . . . . . .
Mississippi . . .
Missouri . .
Montana. ., . . . . . . . . .
Nebraska ., . . . . . . . .
Nevada . . . . . . . . . .
New Hampshire . .
New Jersey ..., . .
New Mexico. . . . . . .
New York . . . . .
North Carolina. . . . . . .
North Dakota. . . . . . . .
Ohio . . . . . . . . . . . . . . .
Oklahoma. ..., . . .
Oregon . . . . . . . . . . .
Pennsylvania . . . .
Rhode Island . . . . . . .
South Carolina . . . .
South Dakota . . . . . . . .
Tennessee . . . . . . . . .
Texas . . . . . . . .
Utah . . . . . . . . . . . . . .
Vermont . . . . . . . . .
Virginia . . . . ..., . . . .
Washington . . . . . . . .
West Virginia. .  . . . ,  .
Wisconsin . . .
Wyoming ., . . . . . . . . .

I
—

—

P,A,M
T,F
—
—
—
s
—
P
—
T
T
—

P,T
P,A,M
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—
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—
—
—
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s
—
F
—

P,A
—
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—
P,A
—
—

P,A
—
—
—
—
—

P,A
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—

—
—
—
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—
—
—
—
—
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—
—
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o
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v
v
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Key A = annual registration/other O = other
penodlc  fee P = permit appllcatton  fee

B = base Q = quantity
F = factllty  fee R = registration
G = generator fee S = surcharge
I = InspectIon T = tipptng  fee
M = monitoflng/surveillance fee V = vehicle registration

SOURCES ASTSWMO, SurveyforOTA, 1982, Cltlzens  for aBetter Environment,
“Approachesto Hazardous Waste Management In Selected States;’
OTA Working Paper, December 1982, National  Conference of State
Legislatures, l-fazardous  Waste Managernerrf  ASurvey  ofState  Leg/s-
/af(on  1982(Denver,  Colo  1982), The Council of State Governments,
Waste &fanagernerrtlnfhe  States (Lexington, Ky 1981), FredC  Hart
Assoclatton,  lnc (for EPA), ASurveyofState Fee Sysfernsfor#azard
ous  Wasfekfanagernerrt  Programs, EPA contract No 6841-5133, May
25, 1982, and Nattonal  Conference of State Legislatures, A Survey
and Ana/ys(s  of State  Po/Icy  Options To Encourage A/ fematlves  fo
Land Dsposal of Hazardous Wasfe (Denver, Colo  July 1981)

The creation of an economic incentive may
be only part of the reason for a State adopting
such an option. Some fees may be imposed to
deter land disposal and, additionally, to pay for
administering the regulatory system, or to pro-
vide funds for research and development of
alternatives, or for the State superfund for site
cleanups and victim compensation,

Facility Fees

A substantial number of States impose a fee
or tax of some kind on hazardous waste treat-
ment, storage, and disposal facilities. There is,
as would be expected, a wide variation in the
types and applicability of these charges and in
the disposition of the proceeds. Among the dif-
ferent types of fees imposed are administrative
fees for permit applications, licenses, inspec-
tions, and similar government requirements,
and tipping fees or surcharges levied on wastes
received at facilities which may or may not
be passed on to the generator.

Administrative Fees

These fees range from minimal charges to as-
sessments that are intended to reimburse the
agency for the full cost of administering its pro-
grams. There are three types of administrative
fees for facilities: permit application fees or
charges for filing an initiaI application or per-
mit modification; permit renewal or annual
operating fees or other fees assessed on a
periodic basis for operating facilities; and
monitoring or surveillance fees assessed for
site inspection visits or monitoring which may
be required as a condition of a permit,

The basis for these fees varies. For example,
some States impose fees only on offsite facil-
ities or exempt recyclers. State fees on hazard-
ous waste facilities are set on one or more of

following criteria:

base fee—minimum charge with no varia-
tion among facilities;
onsite and offsite facilities;
commercial or noncommercial facilities;
size of the facility measured by capacity,
number of units, or the area of the site;
facility waste management category, i.e.,
treatment, storage, disposal, or recycling;
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Table 79.—State Fee Revenues (as of Apr. 1, 1982)

FY 1982 Hazardous Waste FY 1982 RCRA Hazardous Waste Program fee
Program Budget As a percent of As a percent of

State Total State share Revenue collected total program budget state matching share

Arkansas . . . . . . . . . . . . $347,669” $65,777 $20,000 60/0 30 ”/0
California. . . . . . . . . . . . 7,686,012 4,384,628 4,384,628 a 57 100
Hawaii . . . . . . . . . . . . . . 97,500 15,000 Very minor Very minor Very minor
Indiana. . . . . . . . . . . . . . 1,172,587 293,147 Not collected yet o 0
Kansas . . . . . . . . . . . . . . 504,100 135,000 80,000 16 59
Kentucky . . . . . . . . . . . . 872,883 149,805 87,000b 10 58
Louisiana. . . . . . . . . . . . 2,000,000 960,000 900,000 45 94
Maryland . . . . . . . . . . . . 564,000 300,000 300,000 53 100
Massachusetts . . . . . . . 1,547,000 803,000 18,000
Michigan . . . . . . . . . . . . 2,277,664 569,632 t + +
Missouri. . . . . . . . . . . . . 797,082 147,082 208,100 26 100
New Hampshire . . . . . . 531,000 325,000 t t t
New Jersey . . . . . . . . . . 1,981,929 740,520 200,000’ t t
Ohio . . . . . . . . . . . . . . . . 3,123,540 953,592 558,000b 18 59
Oregon . . . . . . . . . . . . . . 599,285 127,211 76,128 13 60
Puerto Rico . . . . . . . . . . 720,302 233,827 Insignificant Insignificant Insignificant
Rhode Island. . . . . . . . . 271,884 235,000 Not collected yet o 0
Tennessee . . . . . . . . . . . 1,839,000 768,000 495,000d 27 64
West Virginia . . . . . . . . 792,000 198,000 + + +
Wisconsin . . . . . . . . . . . 1,055,300 263,843 70,000 e 7 27
tData  not available.
aAgency  budget p pro osed for next fiscal year Includes  expected fee revenue of $78 million.
bAnnualized  estimate.
clncludes solid  waste  f e e  ‘ eV e n u e

‘No fees collected yet This is the expected revenue for the fiscal year with collections starting In April 1982 In fiscal  year 1983 the portion funded by fees is expected
to Increase to 40 percent of total program funding

‘N. fees  collected  yet.  Expected yearly hazardous waste ‘evenues

SOURCES NGA/ASTSWMO  Survey, March 1982, Fred C. Hart & Associates, Inc (for EPA), A Survey of State  Fee Systems for tii%?ardous Wasfe A4anagefr?enf  Programs,
U S EPA contract No 68-01-5133, May 25, 1982; reprinted in Hazardous Waste Report, vol. 3, Sept 6, 1982

●

●

waste handling technology used at the fa-
cility: landfills, deep well injection, land
application, incineration, surface im-
poundment, chemical or biological treat-
ment; and
volume or quantity of wastes received or
disposed of at the facility.

Transporter Fees.—At least 14 States levy fees
on hazardous waste transporters. Transporter
fees are generally imposed as vehicle fees (a
charge on each vehicle used to haul hazardous
waste), base fees (generally levied on each firm
engaged in hauling hazardous waste), or some
other type of fees. Three States utilize other
types of transporter fees. Maine charges trans-
porters an import fee on waste generated in
other States. Tennessee bases its fee on the
amount of wastes transported. California
charges an annual inspection fee for waste
haulers.

Generator Fees.—California, Kentucky, Mis-
souri, Florida, and Ohio impose generator fees.

These States use three different types of fees:
tipping registration, and waste generation.

Tipping Fees.—Tipping fees are charges as-
sessed on the receipt of waste at a facility. They
are considered generator fees because they are
paid either directly by the generator or by the
facility operator. In the latter instance, the
facility collects the fees “as a trustee of the
State” and forwards the receipts to the State
agency. Tipping fees in the form of surcharges
are imposed at facilities where the generator
pays a charge for waste. These surcharge fees
may exempt onsite disposal operations where
no fee is paid.

Registration Fees.—Kentucky requires gener-
ators to pay an annual registration fee based
on the amount of hazardous waste to be gen-
erated. Besides providing a source of revenue,
this type of charge can provide reasonably ac-
curate data on waste generation in a State.
Such information helps with receipt projec-
tions from other fees as well as other aspects
of the program.
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Waste Generation Fee.—This type of fee is a tax
on hazardous waste generation. It is assessed
directly on the generator. Missouri sets a $1
per tonne charge with a maximum annual
assessment of $10,000.

Other Tax Mechanisms

A s  a n  a l t e r n a t i v e  t o  t h e  n e g a t i v e  e c o n o m i c
i n c e n t i v e s  o f  i m p o s i n g  f e e s  a n d  t a x e s  t o  i n -

c r e a s e  t h e  c o s t s  o f  h a z a r d o u s  w a s t e  d i s p o s a l ,
s o m e  S t a t e s  u s e  p o s i t i v e  e c o n o m i c  m e c h a -

n i s m s  s u c h  a s  t a x  i n c e n t i v e s  a n d  f i n a n c i a l

ass i s tance  to  encourage  proper  was te  d i sposa l

p r a c t i c e s  a n d  t h e  d e v e l o p m e n t  o f  a l t e r n a t i v e

m a n a g e m e n t  t e c h n o l o g i e s ,  F o r  e x a m p l e ,  s e v -

e r a l  S t a t e s  p r o v i d e  f o r  l i m i t e d  t a x  e x e m p t i o n s
o r  c r e d i t s  f o r  b u s i n e s s  e q u i p m e n t  a n d  r e a l
es ta te  taxes  for  po l lu t ion  cont ro l  equ ipment  or

h a z a r d o u s  w a s t e  t r e a t m e n t  f a c i l i t i e s ,  B y  e x -
c l u d i n g  t h e  f a c i l i t y  f r o m  p a y m e n t  o f  h i g h e r

t a x e s ,  a  b e n e f i t  i s  b e s t o w e d ,  A c c e l e r a t e d  d e -

p r e c i a t i o n  i s  a n o t h e r  t a x  d e v i c e  t o  g i v e  f a v o r e d

t r e a t m e n t  t o  h a z a r d o u s  w a s t e  t e c h n o l o g i e s .

Other  S ta tes  a l low use  o f  t ax -exempt  bonds  as
f i n a n c i n g  f o r  t h e  d e v e l o p m e n t  a n d  c o n s t r u c -

t i o n  o f  h a z a r d o u s  w a s t e  f a c i l i t i e s .  S o m e  S t a t e s
f a v o r  a l t e r n a t i v e  t r e a t m e n t  t e c h n o l o g i e s  s u c h

as  recyc l ing  or  inc inera tors  over  land  d isposa l
f a c i l i t i e s  i n  t h e i r  t a x  i n c e n t i v e  p r o g r a m s ,

Use of Fee Revenues

Proceeds from these fees can be put to vari-
ous uses. The fees can be deposited to a special
account to fund agency hazardous waste reg-
ulatory activit ies, depos i ted  to  genera l
revenues, or deposited to a special fund for a
designated use (e.g., as for cleaning up aban-
doned sites or sponsoring research and devel-
opment on alternative waste management tech-
nologies, )

While there appear to be a variety of fee
mechanisms available to and used by States,
the amounts reported by States as generated
through this mechanism in most instances are
relatively small compared to funding needs.
Fees, however, are an appealing source of
revenue for State programs in a time of declin-
ing Federal grants (see table 79). Considering

the amount of money received and the vari-
ous restrictions on its use, it is clear that fees
alone are not currently adequate to meet State
revenue needs for enforcing hazardous waste
programs.

At a time of increasing regulatory activity,
and with the prospect of declining Federal con-
tributions, the significant l imitations in
reliance on existing State fee mechanisms in-
clude the following:

●

●

●

●

The administrative fees frequently do not
cover full agency costs and would have to
be raised substantially if they were used
to sustain agency activities. (A permit ap-
plication of $5,000 or even $25,000 may
not cover the costs of technical review and
hearings for a large landfill facility.)
Fee generation may not provide a stable,
predictable source of revenue. Fees based
on administrative procedures are depend-
ent on a flow of permit applications and
renewals. Value and quantity fees are sub-
ject to fluctuations in business cycles.

The schedule of costs may not be
tailored to different types of facilities; thus
the fee charged might not be proportionate
to the administrative costs incurred (e.g.,
onsite storage tanks may not require the
same level of attention as a commercial
landfill).
The State government structure may lim-
it the imposition or use of certain fees
through statutory or constitutional provi-
sions. In such instances, the ability of
States to respond quickly to reduced Fed-
eral grants by promptly imposing or rais-
ing fees may be significantly constrained
by State law or constitutional considera-
tions, such as biannual meetings of the leg-
islature or the inability to obtain passage
of the required legislation. Michigan’s fee
structure to fund its waste facility and clo-
sure fund was held unconstitutional be-
cause the fee was not high enough to cover
the costs of potential post-closure liability.
The fees may already be dedicated to
another major State program, such as
cleanup of existing or abandoned hazard-
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ous waste sites or compensation of victims
of hazardous waste activities. using the
fees to finance the regulatory program
would detract from other efforts.

State “Superfunds”

Many States have enacted laws which are
similar to CERCLA that provide for emergen-
cy response and cleanup for hazardous sub-
stance releases. These State trust funds may be
financed from special State taxes, from fees
assessed on hazardous waste generators, trans-
porters, and facility operators, or may include
State general revenues appropriations.

At least two State funds, California and New
Jersey, provide for the compensation of victims
of hazardous waste activities. These States then
can proceed against the responsible parties for
reimbursement of any compensation paid to
“innocent” victims. Table 80 summarizes the
availability and scope of State superfunds for
hazardous waste cleanups.

one of the unresolved issues involving coor-
dination of State superfund and CERCLA
cleanups is the extent of the limitation in

CERCLA on State taxes that duplicate the oil
and chemical taxes in CERCLA. Some industry
groups have argued that section 114(c) limits
the use of State superfund monies as the State’s
contributing share in CERCLA cleanups
because the State taxes would then be imposed
for the same purpose as Federal Superfund
taxes. In a case challenging New Jersey’s tax
on chemical and oil products, the Federal
courts deferred to State court jurisdiction. The
State courts interpretating State law have con-
cluded that New Jersey’s tax is not in conflict
with section I14(c) of CERCLA.

In addition to imposing a tax financing a
trust fund mechanism for cleanup of hazardous
waste dumps, at least 15 States have created
statutory provisions concerning liability for
cleanup costs for those which cause or contribute
to hazardous waste dumps that must be clean-
ed up. The extent of liability and conditions for
recovery actions vary significantly among the
States. 165

10SFor  a more  exhaustive discussion see 301(e) study group
report vol. II and the NSCL report, lfazardous  Waste Manage
ment  in the States, 1982.

Part Ill: Implementation Issues of the Current Regulatory System

Technology Development and
Environmental Protection

Because Subtitle C of the Resource Recovery
and Reclamation Act (RCRA) is primarily di-
rected at controlling hazardous waste at dispos-
al, the point where the waste enters the envi-
ronment, little attention is given to reducing
the amount of waste at the source of genera-
tion. Subtitle C focuses on establishing proper
operating standards for treatment, storage, and
disposal facilities (TSDFS). Other provisions of
RCRA authorize research and development
and informational activities to promote recy-
cling, resource recovery, and waste reduction.
However, these programs have largely been
underfunded and ineffective in dealing with
hazardous waste problems. The Environmental
Protection Agency (EPA) solid and hazardous

waste programs contain only a few incentives
to encourage the use or development of re-
cycling and recovery techniques, source reduc-
tion methods, or other techniques to reduce the
hazardous characteristics of the waste. Over-
all, the effects of the current regulations con-
tinue to favor disposal technologies, par-
ticularly landfilling, over other waste man-
agement options.

The Clean Air Act (CAA) and the Clean
Water Act (CWA), impose technology-forcing
standards on industrial polluters, thus stimulat-
ing generator participation in the development
of effective control strategies. In contrast,
RCRA standards for hazardous waste genera-
tors require only waste identification, mainte-
nance of certain records and reports, and prop-
er packing, labeling, and manifesting of wastes
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Table 80.—Summary of State Superfund Legislation

Alabama . . . . . . . . . . . . . . . . . . .
Alaska. . . . . . . . . . . . . . . . . . . . . .

x .

Fund financing:

. . . . . . . . . . . x . x , . . . .

Uses of fund:

. . . x .

Arizona . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X X . . . .
Arkansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
California . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . X X . . . . . . . . . . . . . . . . . . . . . . . . X X X X X X X
Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X X X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . .
Connecticut . . . . . . . . . . . . X X . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X X . . . . . . . . . . . . . . . . X . . . . X X X
Delaware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Florida . . . . . . . . . . . . . . . . X X . . . . X . . . . X X X . . . . X . . . . X . . . . . . . . X . . . . . . . . X .....X X
Georgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . X . . . . X . . . . X X . . . . . . . . . . . . . . . . . . . . . . . .
Hawaii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Idaho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Illinois . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . X . . . .
Indiana . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X . . . .
Iowa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Kansas . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . X . . . . . . . . X . . . . . . . . . . . . . . . . . . . . X
Kentucky . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . X . . . . X . . . . . . . . . . . . . . . . . . . . X X
Louisiana . . . . . . . . . . . . . . X . . . . . . . . X X X X X . . . . X . . . . X . . . . X . . . . . . . . . . . . . . . . X X X
Maine . . . . . . . . . . . . . . . . . X X X X . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X X
Maryland . . . . . . . . . . . . . . X . . . . . . . . X . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . .
Massachusetts . . . . . . . . . X . . . . . . . . X . . . . X X . . . . . . . . X X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X
Michigan . . . . . . . . . . . . . . X . . . . . . . . X X . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . X X
Minnesota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mississippi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Missouri . . . . . . . . . . . . . . X X X X . . . . . . . . . . . . X X X . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Montana. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nebraska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Nevada . . . . . . . . . . . . . . . . X . . . . . . . . X . . . . . . . . X X . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X
New Hampshire . . . . . . . . . . . . X . . . . X . . . . . . . . X . . . . X X . . . . . . . . . . . . X . . . . X . . . . . . . . . . . . X X
New Jersey . . . . . . . . . . . X X . . . . . . . . X . . . . X . . . . X X X X . . . . . . . . X . . . . . . . . X . . . . X X
New Mexico . . . . . . . . . . . . . . . . . . . . . . . . X . . . . X . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
New York . . . . . . . . . . . . . . X X . . . . X . . . . . . . . X . . . . . . . . X . . . . X . . . . . . . . X . . . . X . . . . X X . . . .
North Carolina. .,... . . . . X . . . . . . . . X . . . . X X X . . . . . . . . X x . . . . . . . . . . . . . . . . . . . . . . .......... X
North Dakota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ohio . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . X X X X . . . . X X . . . . X . . . . X . . . . . . . .  x
Oklahoma . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . .
Oregon . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pennsylvania . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . X . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rhode Island . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
South Carolina . . . . . . . . . X X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X X
South Dakota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tennessee . . . . . . . . . . . . . X . . . . . . . . . . . . X . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X X . . . . . . . . . . . . . . . . . . . . . . . .
Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . . . . . . X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . .
Utah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vermont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Virginia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
West Virginia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Wisconsin . . . . . . . . . . . . . X . . . . . . . . X . . . . X . . . . . . . . . . . . X . . . . . . . . . . . . X X X . . . . . . . . . . . .  x . . . .
Wyoming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOURCES National Conference of state Legislatures, Ha?ardous  Wasfe Managernenf  ASurveyofSfate Legis/at/on,  1982(Denver,  Colo.  1982~The  Council of State

Governments, Waste Managerrrenf  In the States (Lexington, Ky 1981~ National Conference of State Legislatures, A Survey and Ana/ysis  of Sfate  Po/icy
OptIorIs  to Encourage A/temaf/ves  to Land Disposa/  o(  Hazardous Waste (Denver, Colo  July 1981L and OTA Staff research
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before shipment offsite. This difference in envi-
ronmental regulatory schemes between RCRA,
CAA, and CWA is in part explained by the fact
that disposal of hazardous solid waste does not
necessarily occur at the place it is generated;
thus, to control the environmental effects of
hazardous waste disposal, it was not necessary
to impose standards or limits on the amount
of hazardous waste generated.

In considering passage of RCRA, Congress
was concerned that such limits on waste gener-
ation might prove to be a complex, and perhaps
unworkable, strategy with the potential for in-
ordinate disruption of industrial activities. Rec-
ognizing that generation of solid and hazard-
ous waste is an unavoidable consequence of
a modern industrial society, Congress opted in-
stead for a longer term, indirect strategy. By
significantly increasing the costs of waste
disposal through regulation of waste facilities,
industrial generators would be pressured to
reduce their output of hazardous waste and to
promote development of alternative waste
treatment technologies.

Recycling and Resource Recovery Technology

EPA has relied primarily on various exemp-
tions and exclusions from hazardous waste reg-
ulations to promote recycling and resource
recovery activities. This approach has been
criticized as an insufficient incentive for
recycling and also for providing inadequate
protection against mishandling of such waste.
EPA is considering further changes in RCRA
regulations that wouId exclude some recover-
able waste materials from being classified as
solid waste, if the waste is reclaimed and used
onsite as process feedstock.166 In contrast, no
exclusion would be made if the waste is sent
offsite to another firm which reclaims the ma-
terial for use as feedstock, or if the process
waste is not used by the firm that recovers it,
or if the waste is first stored onsite and then
reclaimed. Without this exclusion, the material
is considered as solid waste and potentially
hazardous waste subject to subtitle C regula-
tions. EPA would also reclassify waste burned

1eF347  F.R. SS,SBO, at 55,584,  Dec. 1a, 1982,

as fuel, or as a component of fuel, as solid
waste subject to RCRA regulations. A max-
imum period for onsite accumulation of re-
claimable materials would be set, and reclama-
tion of a significant portion of the waste would
be required annually to qualify for the exemp-
tion. Although the approach is not without its
problems, it would significantly extend the
period of time that hazardous waste could be
held. It might promote increased generator ef-
forts at reducing the amount of hazardous
waste produced. Offsite or commercial recy-
cling activities and the burning of waste as fuel
would be subject to RCRA regulations and,
where appropriate, standards would be set for
recycling facilities.

The suggested changes exempting generator
recycling activities could have serious con-
sequences for some commercial hazardous
waste facilities that derive a substantial por-
tion of their revenues from the sale of ma-
terials reclaimed from solid and hazardous
waste. These commercial facilities will con-
tinue to be required to meet RCRA regulations
for operation and storage permits for recycled
wastes, and it could be difficult for them to
maintain a competitive position in the market
in reclaimed materials.

Land Disposal Regulations

On July 26, 1982, EPA published interim finaI
regulations for permitting land disposal facil-
ities (landfills, surface impoundments, waste
piles, and land treatment units).167 EPA devel-
oped a two-tiered strategy in these regulations.

1.

2.

a liquids management strategy to mini-
mize the formation of leachate and to con-
tain the hazardous waste constituents in
appropriately designed facilities; and
a ground water protection and response
strategy consisting of monitoring to detect
and track any migration of hazardous con-
stituents if the facilities fail to contain the
waste, and corrective action to remove the
contaminants from ground water if certain
specified concentration levels are ex-
ceeded.

“747 F.R, 32,274-32,388.
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Given the inadequacy and uncertainties
about current containment designs, such a two-
tiered approach presents substantial problems.
EPA’s strategy focuses on the effectiveness of
remedial action once contamination has oc-
curred, rather than preventive measures for
protecting human health and the environment,
There is only limited experience in cleaning
ground water and soils contaminated with in-
dustrial hazardous waste. Moreover, EPA’s
monitoring requirements may not result in col-
lection of adequate data for identifying ground
water contamination. If land disposal of all
hazard levels of wastes is allowed to continue
(as the July 1982 rules seem to allow), it is essen-
tial that a rigorous monitoring program be im-
plemented at all such facilities. Without it there
can be little assurance that exposure of humans
and ecosystems to hazardous constituents will
be prevented through early detection and
prompt corrective action,

Analysis of the design technology used in
land disposal facilities (presented inch. 5) in-
dicates that current technology cannot assure
complete containment of hazardous waste
constituents. EPA has also acknowledged that
all land disposal sites eventually will release
mobile constituents to the environment. Some
of the technical difficulties associated with
land disposal containment strategies are sum-
Illcll

1.

2.

Studies of existing landfills that incorpo-
rated the designs suggested by EPA indi-
cate that leakage will occur. The causes of
these liner failures have been attributed to
one or more design, construction, or oper-
ation errors, No state-of-the-art technology
landfill design can be considered as pro-
viding an absolutely secure containment
system over many decades, Additional in
situ and ambient monitoring of new and
existing facilities is necessary to evaluate
their performance.
There is little long-term operating experi-
ence with liner and cover materials. All
liner materials are vulnerable to failures
that increase the rate of liquid migration
through the liner.

3.

4.

Current experience suggests that few fail-
ures of liners in landfill facilities can be
repaired; rather, corrective action often
must be used to reduce the effects of envi-
ronmental contamination.
The fate of constituents released from a
facility is uncertain. Some may become
immobilized in soil; others may migrate
and be incorporated in food and water
sources. An adequately designed mon-
itoring system is thus an essential element
of any protection strategy to detect con-
tamination promptly and to assist in the
formulation of effective remedial meas-
ures,

Major Criticism of the Land Disposal Regulations,–
OTA has surveyed several reviews of these
regulations made by various groups.168 Several
points of concern are common to all.

A general criticism made by environmental
groups, citizen groups, academics, and indus-
try is that the regulations use very general per-
formance standards rather numerical perform-
ance standards or specific design standards.
This was done to promote flexibility in the per-
mit process so that specifications could be de-
veloped for each facility. This approach places
a very significant burden on the permit writer
to determine whether a particular facility pro-
vides adequate protection of human health
and the environment. While most environ-
mental regulatory strategies require some ex-
ercise of judgment by the permit writer, the
EPA land disposal regulations do so to an un-
usual degree. The general performance stand-
ards do not provide objective guidelines against

1E8David  Burmaster,  “Critique of the Monitoring Pro\’ isions
in EPA’s Interim Final Regulations for Hazardous Waste I,and-
fills, ” OTA Working Paper, Oct. 18, 1982: Environmental I)e-

fense Fund (ED F], “[;omments on the Interim Final Hazardous
Waste I.and  Disposal Regulation s,” No\. 23, 1982: I,eague  of
Women Voters of the [Jnited  States, letter to Rita La\relle, Oct.
5, 1982; testimony before the Subcommittee on Natural Re-
sources, Agriculture Research and Environ ment of the House
Committee on Science and Technology, Notr. 30, 1982; K. W.
Brown, Texas A&M University; H. Johnson, National Solid
Waste Nlanagernent  Association; D, W, Miller, Geraghty  &
Miller, Inc.; N, V. Mossholder,  Stablex  Corp.;  P. A. Palmer,
Chemical h4anufacturers  Association, H. (~. Robinson, Hazard-
ous Waste Treatment Council,
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which to judge the adequacy of a facility, With-
out these guidelines, facility operators cannot
anticipate what will be required of them for
permitting, and key decisions about the suffi-
ciency of particular land disposal permit ap-
plications will be left to the judgment of the per-
mit writers. This is a critical problem as the
availability of necessary technical expertise
(e.g., in ground water monitoring, corrective
action, and risk assessment) is limited through-
out the Nation. This situation can lead to
uneven interpretation and enforcement stand-
ards of the land disposal. The effectiveness of
public participation in permitting is also dimin-
ished because concerned citizens have little
guidance as to the adequacy of the facility’s de-
sign and operation specifications or the appro-
priateness of the permit writer’s interpretation.

The land disposal regulations allow waivers
and exemptions from certain performance
standards to be made by the permitting author-
ity if there is a lower potential for exposure to
hazardous wastes or their constituents. The
regulations do not require that more stringent
permit conditions be added for management
of more hazardous materials or for those situa-
tions with potentially high risk to human health
and the environment, although the preamble
suggests that the permit writer could impose
such stipulations upon consideration of the
hazard levels of the wastes and the specific site
conditions.

The regulations provide that land disposal fa-
cilities are not to be constructed within seis-
mically active areas. New and existing facilities
in a 100-year flood plain must be constructed
to withstand flooding. The regulations do not
require consideration of other potential nat-
ural catastrophes, or of the protection of
drinking water sources, wildlife habitat, or
the presence of other sensitive environments.

Exemption From Detection Monitoring Program

The regulations grant a waiver from detec-
tion monitoring requirements for land disposal
designs using double liners with a leak-detec-
tion system between the liners, The exemption
is made to encourage use of the state-of-the-art

approach which EPA apparently assumes is ef-
fective in containing the waste and detecting
any liquid migration. Little information is avail-
able, however, about the integrity and reliabil-
ity of such systems over time, The primary lin-
ers of several facilities with similar design fea-
tures have begun to leak early in the life of the
facility. 169 Environmental groups argue that the
waiver is not needed as an incentive to use
state-of-the-art design, and that EPA could re-
quire all facilities to use that configuration.
Moreover, without a detection monitoring
system in place,  the effectiveness of the
design cannot be determined, background
water quality will not be established before
contamination, and a post-closure monitor-
ing system will not be in place to indicate
leakage and trigger the corrective action re-
quirement. An additional complication with
the provision is disagreement over what con-
stitutes evidence of a leak in such facilities. The
rules provide that the presence of any liquid
between the liners is presumed to indicate leak-
age. If liquid is detected, the liner must be re-
paired promptly to maintain the ground water
monitoring exemption, If such repairs are not
made, the facility must immediately initiate a
detection monitoring program (which may re-
quire a permit modification). Some industry
representatives advocate a modification of EPA
rules to specify that a leak exists when the
detection system indicates the presence of
“leachate” rather than “liquid,” between the
liners. These industry critics argue that the oc-
currence of liquid between liners is expected
in the landfill operation and does not indicate
a leak in the system. The use of leak-detection
systems should provide earlier and more reli-
able warnings of potential migration of waste
constituents. An important advantage is the
greater abil i ty to take corrective action,
especially if the system is designed for pump-
out control. The criteria used for determining
failure will require careful evaluation, in-

189Testimony  of William  Sanjour  before the House Committee
on Science and Technology, supra,  note 168. Peter Montegue,
“Four Secure Landfills in New jersey—A Study in the State of
the Art in Shallow Burial Waste Disposal Technology, ” (draft
report) [Princeton, N. J.: Princeton University, 1981).
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eluding leachate characteristics and site
conditions.

The exemption removes any opportunity for
obtaining data on the reliable performance of
these facilities. Environmentalists and some
industry critics have suggested that all facil-
ities, regardless of the type of design, should
be required to implement adequately designed
detection monitoring programs. This would
serve as a backup for the leak-detection sys-
tem and could serve to verify that liquid does
not migrate through such liners and result in
environmental contamination.

Exemption of Existing Portions. -Existing por-

tions of land disposal facil it ies are not required
t o  i n c o r p o r a t e  t h e  s a m e  d e s i g n  s p e c i f i c a t i o n s
new fac i l i t i e s  or  un i t s  cons t ruc ted  a f te r  permi t

i s s u a n c e ,  e . g . , i n s t a l l a t i o n  o f  s i n g l e  l i n e r s  a n d
l e a c h a t e  c o l l e c t i o n  s y s t e m s ,  E P A ’ s  d e c i s i o n  t o

provide  a  l imi ted  except ion  i s  not  based  on  the

f e a s i b i l i t y  o f  i n s t a l l i n g  s u c h  c o n t a i n m e n t  b u t

o n  c o n c e r n  f o r  t h e  p o t e n t i a l  i n t e r r u p t i o n  o f
fac i l i ty  opera t ion  dur ing  the  re t ro f i t t ing  proc -

e s s  a n d  o n  E P A ’ s  i n t e r p r e t a t i o n  o f  t h e  1 9 8 0
R C R A  a m e n d m e n t s  p r o v i d i n g  f o r  d i s t i n c t i o n s
b e t w e e n  n e w  a n d  e x i s t i n g  f a c i l i t i e s  i n  s e t t i n g

p e r f o r m a n c e  s t a n d a r d s .  T h e  “ e x i s t i n g  p o r -
t i o n s ”  e x e m p t i o n  c o u l d  h a v e  s e r i o u s  c o n s e -

quences  for  the  pro tec t ion  o f  human hea l th  and

t h e  e n v i r o n m e n t  a n d  o n  t h e  d e v e l o p m e n t  o f
s a f e r  t r e a t m e n t  a n d  d i s p o s a l  a l t e r n a t i v e s .  T h e

e x i s t i n g  a c t i v e  p o r t i o n s  o f  i n t e r i m  s t a t u s  l a n d
d i s p o s a l  f a c i l i t i e s  a r e  n o t  r e q u i r e d  t o  i n s t a l l
l i n e r s  a n d  l e a c h a t e  c o l l e c t i o n  s y s t e m s .  M o r e -

over ,  the  ru les  do  not  requi re  sur face  impound-
m e n t s  t o  i n s t a l l  l e a c h a t e  c o l l e c t i o n  s y s t e m s —

a  s i g n i f i c a n t  c h a n g e  f r o m  t h e  J a n u a r y  1 9 8 1
s t a n d a r d s  f o r  s u r f a c e  s t o r a g e  i m p o u n d m e n t s .

The “existing portion” is defined as the “land

s u r f a c e  a r e a  o f  a n  e x i s t i n g  w a s t e  m a n a g e m e n t

unit described in the original Part A permit ap-
p l i c a t i o n  o n  w h i c h  w a s t e s  h a v e  b e e n  p l a c e d

before  the  i s suance  o f  a  f ina l  permi t .  ’ ’ 170  EPA
h a s  d e t e r m i n e d  t h a t  e a c h  s u r f a c e  i m p o u n d -
ment ,  o r  l andf i l l  ce l l  o r  t rench  i s  a  un i t .  Any

l a t e r a l  e x p a n s i o n  f r o m  t h e  “ P a r t  A “  s u r f a c e

a r e a  i s  n o t  c o n s i d e r e d  a n  “ e x i s t i n g ”  p o r t i o n ,
 .

‘7047 F,R, 32,349, ]uly 26, 1982; to be codified at 40 CFR 260.10,

but EPA does not limit the depth or height to
which waste may be placed within this area be-
fore or after permit issuance. EPA estimates
that it could take at least 5 years to review and
permit all existing land disposal facilities.

During the period before permit issuance,
existing interim status facilities can continue
to construct and use additional new landfill
and surface impoundment units without in-
stalling liners and leachate collection sys-
tems, even where such installation is clear-
ly feasible without disrupting operations. The
only apparent limit on construction and use of
additional unlined units is that they may not
go beyond the boundaries of the original Part
A application and may not significantly in-
crease the facility’s design capacity without
EPA approval, These units can continue to be
used without retrofitting after the permit is
issued. In contrast, a new facility which must
have a permit for construction and operation
would have to install liners and leachate col-
lection systems at each of its units during the
same period,

The continued use of these unlined existing
facilities without any attempt at containment
or retrofitting could result in situations en-
dangering public health and the environment
and require costly remedial action. Evidence
of problems experienced with past waste dis-
posal practices is well-documented (see table
81).

Table 81 .—Contamination of Ground Water
by Industrial Wastes

Fraction attributed to:
Number of Industrial Landfill

State incidents waste a Ieachateb

—.
Arizona. . . . . . . . . . . . 23 30 ”/0 260/o
Connecticut . . . . . . . 64 44 —
Florida . . . . . . . . . . . . 92 35 —
Illinois . . . . . . . . . . . . 58 21 28
New Jersey . . . . . . . . 379 40 —
South Carolina . . . . . 89 31 —
apr~..U~ablY ~uCh ~Onta~lnation Would & related to hazardous Industrial Waste

for the most part, rather than ordinary  solld  waste
bLandftlls  could include  both subtttle  C and D types,  but presumably the source

of the contamination IS hazardous waste

SOURCE V I Pye, “Groundwater  Contam!natlon  In the Uni ted Sta tes, ”
September 1982 (date based on numerous surveys which are
documented)
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Existing units of land disposal facilities that
receive waste after Jan. 26, 1983, will be sub-
ject to ground water protection monitoring and
corrective action requirements (these are called
“regulated units”). However, because of the
limitations inherent in the detection monitor-
ing program (similar to the interim status
standards (ISS) monitoring requirements dis-
cussed later in this section), contamination of
ground water sources by existing facilities in
many cases is not likely to be detected until
pollution has reached serious proportions.
The outcome of EPA’s decision on applicability
of containment and ground water protection
standards to existing facilities is likely to en-
courage the continued use of existing unlined
land disposal units, with potentially increased
contamination of ground water sources. An
alternative would be to define “existing” por-
tion as only those facility units or portions of
facilities that were in use before the effective
date of the RCRA regulations—e.g., Jan. 26,
1983, or before Nov. 19, 1980. Additionally,
all existing facilities could be reviewed to iden-
tify those where retrofitting or installation of
other containment technology is technically
feasible.

Disposal of Liquids in Landfills

Although the first tier of land disposal strat-
egy is to limit the amount of liquid in the facil-
ity that could form Ieachate or increase the
hydraulic head, the rules allow disposal of bulk
and containerized liquids if the facility has at
least one liner and a leachate collection and
removal system. In allowing this practice, EPA
expressed the opinion that few existing land-
fills would qualify. The leachate collected must
be removed from the landfill and treated. This
treatment could mean placing the liquids back
into the landfill, resulting in continuous recy-
cling of the liquid. For certain wastes, this
could result in possible decreases in the con-
centration of hazardous constituents. Critics
emphasize that free liquids can migrate readi-
ly through a landfill, possibly dissolving harm-
ful constituents that may be encountered in the
migration path. The adequacy and effec-
tiveness of leachate collection and removal

systems over long periods of time in landfills
have not been demonstrated. EPA rules pro-
vide that the collection system must operate
over the life of the facility and at closure until
leachate is no longer produced. This could be
in excess of 30 years. Recycling liquids through
the landfill could delay and complicate the
eventual treatment of leachate or liquids. Fur-
thermore, the continued presence of high vol-
umes of liquids in a facility only serves to
enhance potential damage to side walls and
bottom liners.

Impact on Development of Other Technologies

Overall, the costs of complying with EPA’s
regulations of waste management appear to
favor the continued use of land disposal tech-
niques over other alternatives, such as in-
cineration, or biological or chemical treat-
ments. Many in the waste management indus-
try expected that implementation of RCRA
would make alternative treatment technologies
more cost competitive and encourage the
growth of an industrial segment devoted to the
alternative treatment of hazardous wastes. This
has not been the case: ’7’

To begin with, the construction of a high
technology facility requires a large amount of
capital. Furthermore, a great deal of that cap-
ital must be invested with the prospect of years
of waiting before it can begin to generate a
profit, Because of these two factors, disposal
of toxic wastes by high technology . . . costs
more than does unregulated Iandfilling. There-
fore, there cannot be an economic return on
the invested capital for such a facility so long
as toxic waste which can be readily inciner-
ated, treated, or stabilized is nonetheless di-
rected to landfills because they are cheaper.
Apparently it has been the perception of those
who might have invested the capital that the
EPA is unwilling to adopt a set of regulations
which will result in high technology disposal
being an economically viable alternative.

“lStatement of H. Clay Robinson for the Hazardous Waste
Treatment Council in hearings on EPA’s land disposal regula-
tions before the Subcommittee on Natural Resources, Agricul-
tural Research, and the Environment of the House Committee
on Science and Technology, 97th Cong.,  2d sess.,  Nov. 30, 1982,
at p. 2.
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Several factors support this conclusion: 1) Ex-
emptions for existing portions of land disposal
facilities allow them to escape more stringent
design and performance standards required of
new facilities and units; 2) There are insuffi-
cient restrictions on the type of wastes that c a n

be placed in land disposal facilities; and 3) Dif-
ferences in the quality and stringency of regula-
tions for management technologies create a n
economic bias toward continued use of land
disposal.

For example, as discussed in chapter 5, regu-
lations for incinerators force this technology
to perform much closer to its operational lim-
its, Incinerators must achieve a destruct ion
removal efficiency (DRE) of 99.99 percent o r

better. This is a difficult standard for s o m e
facilities to meet. In contrast, the land disposal
regulations provide only limited incentives for
the uses of more advanced landfill design (dou-
ble liners with leak-detection systems and with
external monitoring). EPA, in acknowledging
that land disposal facilties eventually will re-
lease hazardous waste constituents to the envi-
ronment, established the second-tier monitor-
ing and remedial action strategy. By imposing
stringent requirements for technologies which
result in immediate, permanent destruction
(e.g., incinerators)  and less stringent r e -

quirements for other technologies, such as land
disposal (which may require costly corrective
action, where feasible) EPA is effectively pro-
moting the use of the latter. At the same time,
little attention is given to exploring incentives
that would encourage the use of those technol-
ogies that reduce the hazard of industrial
wastes.

Appropriate Use of Land Disposal Technology

It is widely acknowledged that there are ap-
propriate circumstances for use of land dis-
posal technologies for some hazardous
wastes. For example, treatment technologies,
such as incineration, produce residues that
must ultimately be disposed. Landfills are ap-
propriate facilities for containment of detox-
ified and immobilized waste provided that the
facility is adequately designed and has an ef-

fective monitoring program. Biodegradable

waste constituents can be deposited in the land
if the facility can safely contain the wastes for
the length of time required for degradation of
the material. Treatment methods are available
that can immobilize most, and reduce the tox-
icity of many, toxic metals before disposal.

Regulations for land disposal reflecting the
most advanced state of treatment, contain-
ment, and monitoring technologies could pro-
mote the mandate of RCRA for protection of
human health and the environment by: 1) re-
ducing the risks associated with land disposal
and 2) making the immediate costs of land dis-
posal more comparable to other treatment
options.

There are substantial long-term and indirect
costs for containment options that the regula-
tions do not address, such as the costs to future
generations for increased health problems o r
the costs to provide remedial action at land-
fills in the future, The actual level of these costs
and the extent to which they are incorporated
into the operational expenditures of a facility
will depend on: 1) Federal requirements for
demonstrating financial responsibility for re-
medial actions and liabilities for damages, and
2) the extent of effective Federal enforcement.
Current policies in these areas result in in-
complete internalization of these costs, skew-
ing the management options toward land dis-
posal. However, not all generators have opted
for the least costly alternative. Some assessed
the potential long-term costs, liabilities, and
uncertainties associated with land disposal op-
tions and have chosen treatment and waste re-
duction techniques. While many companies
may wish to take this type of voluntary action,
for  a  var ie ty  o f  reasons  they  are  unab le  to  do

s o — e . g . ,  t h e  s i z e  o f  t h e  f i r m  a n d  o f  i t s  c o m -
p e t i t i v e  p o s i t i o n  m a y  p r e c l u d e  t h e  a d d i t i o n a l
c a p i t a l  e x p e n d i t u r e s  r e q u i r e d .

Monitoring

Given the potential magnitude of environ-

m e n t a l  a n d  h e a l t h  p r o b l e m s  t h a t  c o u l d  r e s u l t
t h r o u g h  m i s m a n a g e m e n t  o f  h a z a r d o u s  w a s t e ,

a d e q u a t e  m o n i t o r i n g  r e q u i r e m e n t s  f o r  R C R A -
permi t ted  fac i l i t i e s  a re  essent ia l ,  Current  EPA
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regulations require air emissions and process
monitoring for incinerators, and ground water
monitoring for land disposal facilities. Al-
though other environmental laws may impose
additional monitoring requirements, these
generally have not been applied to RCRA fa-
cilities.

A general criticism of the RCRA regula-
tions for hazardous waste management facil-
ities is that the monitoring requirements may
be insufficient to detect environmental con-
tamination. Process and source monitoring
has been specified, however, ambient monitor-
ing is primarily limited to ground water mon-
itoring at land disposal facilities, Although
emissions of hazardous volatile organic com-
pounds from surface impoundments and land-
fills has been documented as contributing to
air pollution problems, monitoring to deter-
mine if these emissions pose a health hazard
is currently not required under EPA regula-
tions. The provisions for waivers and variances
from various monitoring requirements also
means that there may be no way to detect con-
tamination during operation and after closure.

More expansive use of ambient monitoring
holds the greatest potential for minimizing
risks that might result from hazardous waste
management. Ambient monitoring provides
information on the appearance of statistically
significant levels of contaminants in air, soil,
water, and biota. By taking representative sam-
ples from potentially affected locations and en-
vironmental media and then analyzing them
for a broad spectrum of potential contaminants
it is possible to control risks reliably. If con-
tamination of air, water, or land can be de-
tected sufficiently early (before widespread
contamination and actual damage) and correc-
tive action taken, the human exposure will be
reduced, Ambient monitoring,  therefore,
should be given a greater role in the RCRA
regulatory program.

RCRA requires periodic operator inspections
of equipment and structures at all hazardous
waste facilities to assure that the facility is in
compliance with applicable standards. The fre-
quency of these inspections is based on the po-

tential for deterioration or malfunction of par-
ticular equipment within each facility. EPA
regulations establish specific inspection fre-
quencies for different facilities and provide that
more detailed inspection programs are to be
set in the permit. Storage tanks, for example,
must be inspected weekly to detect leaks and
fugitive emissions. Inspection and monitoring
records must be kept onsite for a period of 3
years.

Regulations for treatment and storage
facilities primarily rely on visual inspections
and process monitoring to detect malfunctions
or possible releases into the environment. Mon-
itoring requirements for incineration include
process monitoring (feed-rate temperature, car-
bon monoxide, etc.) and the destruction re-
moval efficiency rate for principal organic haz-
ardous constituents in the waste feed and on
emission rates of hydrogen chloride and par-
ticulate. Required monitoring of actual emis-
sions from an incinerator is limited to trial
burns conducted as part of the permitting proc-
ess. As discussed in chapter 5, because of the
criteria used to select principal organic hazard-
ous constituents and the uncertainties about
the adequacy of surrogate measures for DRE,
this approach has been questioned.

Land Disposal

The monitoring requirements for landfills are
severely limited in scope. With the exemption
of land treatment facilities, primary emphasis
is given to ground water monitoring, and that
requirement can be waived under some cir-
cumstances. Testing of air, soils, vegetation,
and other organisms for possible contamina-
tion is not required.

In general, the detection monitoring require-
ments at land disposal facilities may not serve
as a reliable and effective early warning of en-
vironmental contamination. Significant con-
tamination can occur before statistically signif-
icant changes in water quality can be detected.
Some industry commenters have suggested
that the EPA-suggested statistical method used
to determine changes in ground water quality
may tend to give a very high number of false
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p o s i t i v e s  ( i n d i c a t i n g  c o n t a m i n a t i o n  w h e r e

n o n e  e x i s t s ) .

U n d e r  t h e  c o m p l i a n c e  m o n i t o r i n g  r e g u l a -

t ions ,  as  wi th  de tec t ion  moni tor ing ,  severe  con-
t a m i n a t i o n  c o u l d  o c c u r  b e f o r e  s t a t i s t i c a l l y  s i g -

n i f i c a n t  d i f f e r e n c e s  a r e  n o t e d  b e t w e e n  b a c k -

g r o u n d  l e v e l s  a n d  g r o u n d  w a t e r  s a m p l e s .  A c -

cording  to  EPA,  ana ly t i ca l  methodologies  have
b e e n  s p e c i f i e d  f o r  a l l  b u t  9  o f  3 8 7  A p p e n d i x
VI I I  cons t i tuents  tha t  dur ing  compl iance  mon-

i tor ing  must  be  t es ted  for  annual ly .  However ,

t h e  s t a t e  o f  t h e  a r t  i n  c h e m i c a l  a n a l y s i s  m a k e s
i t  d i f f i c u l t  t o  a n a l y z e  f o r  a l l  3 8 7  h a z a r d o u s

w a s t e  c o n s t i t u e n t s  e v e n  i f  i t  i s  r e q u i r e d  o n l y

o n c e  a  y e a r .  M o r e o v e r ,  f a c i l i t i e s  m a y  p e t i t i o n

t o  d r o p  c e r t a i n  A p p e n d i x  V I I I  c o n s t i t u e n t s

f rom required  moni tor ing .  Al though tes t ing  for

3 8 7  A p p e n d i x  V I I I  c o n s t i t u e n t s  m a y  a p p e a r
b u r d e n s o m e ,  t h e s e  s u b s t a n c e s  r e p r e s e n t  o n l y

a  p o r t i o n  o f  t h e  h a z a r d o u s  w a s t e ,  a n d  r e a c t i o n
products  tha t  cou ld  be  present  in  ground water
f r o m  a  l e a k i n g  l a n d  d i s p o s a l  f a c i l i t y .

S a m p l i n g  is a critical  and currently inexact

s t e p  i n  a n y  m o n i t o r i n g  p r o g r a m .  E P A  g r o u n d
water  moni tor ing  regula t ions  for  in te r im s ta tus

and  permi t ted  fac i l i t i e s  prov ide  l i t t l e  gu idance
in  des ign ing  moni tor ing  programs  for  par t i cu-

l a r  f a c i l i t i e s .  T h e  m i n i m u m  n u m b e r  a n d  f r e -
quency  o f  samples  requi red  m a y  not  be  ade-

q u a t e  f o r  c o l l e c t i o n  o f  m e a n i n g f u l  d a t a .  T h e
r e g u l a t i o n s  p l a c e  t h e  b u r d e n  o n  t h e  f a c i l i t y
o p e r a t o r  f o r  d e s i g n i n g  a n d  t h e  p e r m i t  w r i t e r

f o r  a p p r o v i n g  a n  a p p r o p r i a t e  m o n i t o r i n g  p r o -

g r a m  a n d  s a m p l i n g  s c h e d u l e  t o  p r o v i d e  “ r e p -
r e s e n t a t i v e ”  m e a s u r e s  o f  w a t e r  q u a l i t y  a n d  t o

d e t e c t  p o s s i b l e  c o n t a m i n a t i o n .  M o r e  f r e q u e n t
sampl ing  a t  more  loca t ions  might  prov ide  be t -

t e r  i n f o r m a t i o n  o n ,  a n d  r e d u c e  u n c e r t a i n t i e s
about,  (constituent behavior in landfills.  Regard-

l e s s  o f  t h e  s t a t i s t i c a l  p r o c e d u r e  u s e d ,  d i f -
f e r e n c e s  b e t w e e n  b a c k g r o u n d  a n d  t h e  m o n i -

toring signal using only a small number of sam-
ples  would  have  to  be  very  large  ( i . e . ,  in  some

cases ,  o rder  o f  magni tude  changes )  be fore  s ta -

t i s t i c a l l y  s i g n i f i c a n t  c h a n g e s  w o u l d  b e  i d e n t i -

f i e d .  T h u s ,  g r o u n d  w a t e r  c o n t a m i n a t i o n  c o u l d
be substantial  before statistical  analysis verified
t h a t  s i g n i f i c a n t  c h a n g e s  h a d  o c c u r r e d .

Seasonal variations also can influence con-
stituent concentrations. Unless particular care
is taken in the timing of a sampling effort,
quarterly or semiannual sampling periods
might not reflect these variations adequately,
and thus misleading conclusions may be drawn.

Location and Number of Sampling Wells .—Proper
location, depth, and installation of monitoring
wells is critical to obtaining adequate and rep-
resentative environmental samples of ground
water to establish background levels and to
measure any contamination. The number of
monitoring wells is also critical because of the
difficulty in predicting location of a plume
before migration has occurred. EPA rules ap-
ply a general standard that the number and
location of monitoring wells be sufficient to
measure background levels unaffected by the
facility and to immediately detect any migra-
tion of waste constituents from the facility.
EPA has suggested that a minimum number
might be one upgradient well and three down-
gradient wells. Given the uncertainties sur-
rounding plume behavior and frequent lack of
hydrological information, three monitoring
wells may not be adequate. A 1977 EPA docu-
ment recommended at least one downgradient
well for every 250 ft of downgradient site
border. However because of the complexity of
many ground water systems there appear to be
no universally acceptable rule of thumb that
could be applied.172 

Figure 24 illustrates a hypothetical problem
related to well location. Because of the posi-
tion of the plume, contamination of ground
water is noted only in well B. The concentra-

t i o n  o f  c o n t a m i n a n t s  i n  a  p l u m e  c a n  v a r y
s h a r p l y  o v e r  s h o r t  d i s t a n c e s .  I f  t h e  p l u m e  a t
w e l l  B  c a r r i e s  a  l o w  c o n c e n t r a t i o n ,  c o n t a m i n a -
t i o n  w o u l d  a p p e a r  s i g n i f i c a n t l y  l o w e r  t h a n  i t

i s  i n  f a c t ,  B y  t h e  t i m e  c o n t a m i n a t i o n  r e a c h e s

wel l  C ,  a  good  f rac t ion  o f  th i s  aqui fe r  a l ready

w o u l d  b e  p o l l u t e d .  T y p i c a l  c o r r e c t i v e  a c t i o n

i n i t i a t e d  a t  t h i s  l a t e  s t a g e  i n  p l u m e  m i g r a t i o n

might  not  be  adequate  to  res tore  the  qua l i ty  o f
———-

‘ ‘ ( ‘ ,s. E l’A, }’1”()(  (’(/[ 11’(’.s  ,Il(ifl(l(ll  /[)1’  [;/’()[111(/  11’,i /(’1’ ,\l[)Jllt[)[’-
111~  rl f .%)/1(/  i \;; $ ~( ‘ ~~1 \{ J(),\,l ) 1<’d[’  1/1 fl(].~, l~f),\)5~)(l/S\\’-[;  11, Allxllst
1977, ]). 41
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Figure 24.—Sampling Well Locations for
Ground Water Monitoring Program
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Figure 25.—Plume Migration May Not Flow With
Ground Water Due to Gravitational Influence and/or

Undetected Fractures in the Aquifer
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SOURCE Office of Technology Assessment
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the aquifer or, if it is, it would be very expen-
sive. Such a situation could be prevented if
more wells were required, if they were more
evenly placed, and if they were at different
depths over the aquifer rather than only at the
compliance point of a facility,

Furthermore, the movement of plumes of
contaminants may be different than the direc-
tion of flow in the ground water. Concentra-
tions of contaminants that are lighter or denser
than ground water have been occasionally
found to move in unpredictable patterns. Mon-
itoring downgradient wells in such situations
might not detect plume migration, and reliance
on one upgradient and several downgradient
wells may not provide the appropriate data.
Figure 25 shows another hypothetical case in
which undetected hydrologic features such as
fractures or solution channels may influence
ground water flow in unanticipated ways so
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compliance monitoring program, This will gen-
erally require a modification of the permit to
specify the ground water protection standard.
(For existing facilities, where possible contam-
ination is indicated during permit review, EPA
will require immediate implementation of a
compliance monitoring program as a condition
of the initial permit. ) The ground water pro-
tection standard consists of four elements:

1$

2.

3.

4.

the hazardous constituents to be moni-
tored;
the concentration of each hazardous con-
stituent that triggers the corrective action
requirement (the compliance level);
the compliance point at which the level of
contaminants is to be measured; and
the compliance period over which the
g r o u n d  w a t e r  p r o t e c t i o n  s t a n d a r d  i s  a p -

p l i e d .

I n  e s t a b l i s h i n g  t h e  c o n c e n t r a t i o n  l i m i t s  f o r

t h e  c o n t a m i n a n t s ,  t h e  R e g i o n a l  A d m i n i s t r a t o r
w i l l  u s e  o n e  o f  t h e  f o l l o w i n g  c r i t e r i a :

●

●

●

the  background leve l  o f  the  cons t i tuent  in

t h e  g r o u n d  w a t e r ;  o r
t h e  m a x i m u m  c o n c e n t r a t i o n  l i m i t s  ( M C L )

f o r  t h e  1 4  h a z a r d o u s  c o n s t i t u e n t s  w h i c h

h a v e  b e e n  s e t  u n d e r  t h e  S a f e  D r i n k i n g
W a t e r  A c t  N a t i o n a l  i n t e r i m  P r i m a r y

D r i n k i n g  W a t e r  S t a n d a r d s ,  i f  t h e  b a c k -
g r o u n d  l e v e l  i s  b e l o w  t h e  M C L ;  o r
an alternate concentration l imit if  the facil-
i ty  owner  or  opera tor  can  demonstra te  tha t

t h e  c o n s t i t u e n t  w i l l  n o t  p o s e  a  p r e s e n t  o r

p o t e n t i a l  h a z a r d  t o  h u m a n  h e a l t h  o r  t h e

envi ronment  as  long  as  the  a l t e rna te  con-
c e n t r a t i o n  l i m i t  i s  n o t  e x c e e d e d .

Dur ing  compl iance  moni tor ing ,  EPA wi l l  r e -

qu i re  t e s t ing  for  a l l  o f  the  387  Appendix  VI I I
t o x i c  c o n s t i t u e n t s  a t  l e a s t  a n n u a l l y .  E P A  h a s
n o t  e s t a b l i s h e d  a c c e p t a b l e  c o n c e n t r a t i o n  l e v e l s
for  most  o f  these  hazardous  cons t i tuents ;  there -

f o r e  “ b a c k g r o u n d  l e v e l ”  w i l l  b e  t h e  p r e d o m i -
n a n t  g r o u n d  w a t e r  p r o t e c t i o n  s t a n d a r d  u s e d .

O n e  c o n c e r n  i s  t h a t  t h e  h a z a r d o u s  c o n s t i t u -
e n t s  s e l e c t e d  f o r  d e t e c t i o n  a n d  c o m p l i a n c e

m o n i t o r i n g  m a y  n o t  b e  r e p r e s e n t a t i v e  o f  t h e

range  o f  subs tances  l each ing  in to  ground water
f rom the  fac i l i ty .  An  addi t iona l  concern  i s  tha t

background levels may not provide adequate
protection of public health and the environ-
ment in some areas, particularly if there is al-
ready some uncorrected contamination from
past waste disposal practices at or near the
facility. The land disposal regulations do not
specify that wells establishing background wa-
ter quality be located so as to avoid contamina-
tion by waste migration from nonregulated
waste management units in the waste manage-
ment area. 173

The second standard of pollution up to the
established MCLS for drinking water gives the
facility an additional margin of permissible
pollution before corrective action is required
in cases where contamination exceeds back-
ground levels. The maximum contaminant lim-
its were adopted in 1975 based largely on the
1962 Public Health Service Drinking Water
Standards, including standards for bacteria,
turbidity, 10 inorganic ions, and 6 persistent
pesticides. These standards originally were in-
tended to set minimum requirements for drink-
ing water quality in public waste systems and
not as measures of acceptable environmental
contamination for ground water.

Approval of an alternate concentration limit
could allow contamination in excess of back-
ground or of the MCLS in individual cases. The
burden of establishing an alternate concentra-
tion limit is on the facility operator. The alter-
nate concentration limit or “narrative criteria”
is probably the most controversial of the pro-
tection standards because it is set largely on
a site-specific basis. The regulations specify
factors for the Regional Administrator to con-
sider in deciding whether to approve an alter-
nate concentration limit for compliance moni-
toring at a facility where possible ground water
contamination has been indicated. In deciding
if the constituent will not pose a substantial
present or potential hazard to human health or
the environment, the Administrator will con-
sider such factors as potential adverse effects
on surface and ground water quality; the char-
acteristics of the waste; its potential for migra-
tion; hydrological characteristics of the facil-
ity and surrounding area; the rate and direc-

“’See 47 F,R. 32,352; to be codified at 40 [;FR 264.97 (a)[l ).
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t ion  o f  ground water  f low;  d is tance  to  current

a n d  f u t u r e  g r o u n d  w a t e r  u s e r s ;  o t h e r  s o u r c e s
o f  c o n t a m i n a t i o n ;  p o t e n t i a l  d a m a g e  t o  t h e  e n v i -

r o n m e n t ;  a n d  t h e  p e r s i s t e n c e  a n d  p e r m a n e n c e

of a n y  e f f e c t s  o f  e x p o s u r e .

Critics of the alternate concentration limit
argue that establishment of acceptable levels
of contamination on a case-by-case basis
raises significant public policy issues related
to potential exposure to carcinogenic, muta-
genic, embryotoxic, teratogenic, or otherwise
toxic substances that should not be left to the
discretion of the Regional Administrator or
State permit writer, but rather should be re-
solved on a uniform national basis.

Hazard/Risk Classification

In the initial development of regulations for
implementing the RCRA mandate, EPA chose

n o t  t o  u s e  a  w a s t e  h a z a r d  c l a s s i f i c a t i o n  s y s t e m

b e c a u s e :1 7 4

1. EPA considered that none of the proposed
systems was adequate for distinguishing
differences among industrial wastes; and

2. the Agency considered that the regulations
achieved the objectives of a hazard classi-
fication system.

EPA stated its intention that waste manage-
ment regulations would eventually be tailored
to reflect differences in potential hazards of
wastes, as well as differences in environmental
conditions surrounding the facility site. Cur-
rent regulations for waste identification and
facility permits include provisions that involve
some evaluation of the degree of hazard or risk
posed by the waste, but only in the most quali-
tative and site-specific ways.

At certain points in the process of listing and
delisting hazardous wastes, assessments of haz-
ard levels are possible, but EPA’s decisions are
not based on any comprehensive degree-of-haz-
ard system based on scientific criteria open to
external review. The generic lists of hazardous
wastes include those materials which are con-
sidered by EPA to be the most hazardous, and

‘7445  F.R. 33,164, May 19, 1980.

for which the most information concerning
health and environmental impact was avail-
able. In deciding to list a waste, EPA can con-
sider such factors as toxicity, mobility, persist-
ence, and possibilities of mismanagement,

EPA does distinguish between different haz-
ardous wastes in the RCRA regulations by des-
ignating some listed wastes as “acute hazard-
ous wastes’’ 175 or “toxic wastes. ’’176 U n d e r
EPA’s small generator exemption, generally
available to firms that generate or accumulate
waste in amounts less than 1,000 kg/month, the
exemption level for wastes that are designated
as either acutely hazardous or toxic is reduced
to 1 kg/month. There does not appear to be a
sound technical basis for deciding which
wastes are acutely hazardous or toxic wastes.

EPA regulations authorize waivers of some
facility standards for certain types of hazard-
ous waste. For example, EPA exempts inciner-
ators that burn waste deemed hazardous solely
because it is ignitable, corrosive, or reactive
from some of the interim status incinerator
standards and from some of the permit stand-
ards, if the operator demonstrates that the
waste would not reasonably contain any Ap-
pendix VIII toxic constituents. EPA adopted
the exemption because such wastes do not pose
the hazards that the interim status and final
technical facility standards for incinerators are
intended to control.177

Current regulations suggest areas where for-
mal risk-assessment methodologies might be
used to assist decisionmakers, such as in estab-
lishing individual facility permitting condi-
tions, in granting variances or waivers from
ground water monitoring requirements, or in
granting variances in liability insurance cover-
age.

EPA considered the use of quantitative risk
assessment as part of its hazardous waste regu-
latory scheme in the February 1981, proposed
land disposal regulations “environmental per-
formance standards. ’’178

1T5Ao  cFR 261.33(e) (1982).
17640  CFR  xjI.ss(fJ  (1982).
“’See  the Jan. 23, 1981, Phase 11 incinerator standards pream-

ble, 46 F.R. 7666.
“ 846 F.R. 7666.
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Industry critics, who had earlier advocated
the use of more flexible performance standards
rather than design standards, characterized the
proposed EPA risk-assessment approach as
“potentially nightmarish in application. ” To
conduct the risk assessment, applicants would
have to supply detailed hydrological studies
and submit health effects data. EPA informally
estimated that such backup studies might cost
as much as $1 million per facility. In May 1981,
EPA published a notice that it was encounter-
ing “profound conceptual difficulties” in the
proposed risk-assessment approach and sought
further comment, The July 1982 land disposal
regulations did not require the use of formal
quantitative risk assessments in permitting
facilities or in granting variances.

EPA’s January 1981 proposed variance pro-
cedure for permitted incinerators also would
have incorporated the use of quantitative risk
assessment on a case-specific basis. In permit-
ting incinerators, it would have allowed a more
detailed consideration of factors related to pro-
tection of human health and the environment
not addressed in the 99.99 percent DRE per-
formance standard (e.g., the absence of any
limit on the actual mass of hazardous constitu-
ents emitted), site- and waste-specific factors,
toxicity, incinerator design, location, climate,
and population distribution. EPA observed that
use of risk analysis could provide flexibility in
determining the necessary level of protection.

In publishing its revised incinerator standard
in June 1982, EPA deferred action on the pro-
posed use of risk assessment but did not rule
out its eventual application.179 EPA noted that
a risk analysis of the type proposed requires
extensive data, which are rarely available and
which therefore must be collected either direct-
ly or simulated by computer model, The accu-
racy and precision of the data and models used
must then be analyzed before meaningful risk
analysis can be conducted, A primary goal of
EPA’s ongoing regulatory impact analysis
(RIA) is to characterize the risks to human
health and the environment associated with the
incineration of hazardous waste, According to

‘7’47 F.R. 27,518, June 24, 1982,

EPA, “the RIA will provide valuable informa-
tion regarding the feasibility of conducting
site-specific risk assessments, therefore any ac-
tion on the January 1981 proposaI for use of
risk assessment to be used in setting variances
from the performance standard would be pre-
mature. ’180 EPA’s risk-cost policy model dis-
cussed in the appendix to this chapter is the
principal assessment model being used in its
regulatory impact analysis.

Certain solid and hazardous wastes are ex-
cluded or exempted from RCRA regulation by
statute and by rule, These exceptions frequent-
ly have been made without any assessment of
the inherent hazard of the wastes or the poten-
tial effects on human health or the environment
from improper handling of these wastes, In
contrast, listed waste and mixtures of listed
wastes must be managed as hazardous waste
without respect to the concentrations of such
hazardous constituents or their degree of haz-
ard until and unless they are delisted. Critics
argue that this ad hoc system of exemptions
and exclusions allows certain potentially
hazardous waste to escape proper management
or oversight. Exempted or excluded materials,
regardless of the reason for, or the status of,
the exemption, can be buried in subtitle D land-
fills which may not adequately contain these
wastes. Because of the design of these facilities,
hazardous constituents potentially could be re-
leased into the environment.

One of the most controversial exemptions is
the small quantity exemption. Wastes from
small generators are not tracked through the
manifest system and can be treated or disposed
of either in permitted hazardous waste facilities
or in subtitle D sanitary 1andfilIs. EPA incIuded
this initial exemption in its regulatory program
because of the administrative problems in over-
seeing thousands of small generators, such as
drycleaners, gas stations, and paint stores. The
exemption was based on administrative con-
venience and not on the hazard posed by the
waste and its unregulated disposal.

A report by the Subcommittee on Oversight
and Investigations of the House Committee on

180Jd,
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Interstate and Foreign Commerce concluded
that:

small generators who produce especially
dangerous hazardous waste will not be ade-
quately regulated. The amount of waste pro-
duced should not be the only criterion consid-
ered. The degree of hazard posed by the waste
generated is, in the Subcommittee’s opinion,
much more important.l8l

Some supporters of the small quantity ex-
emption argue that a high rate of dilution will
assumedly take place when a limited amount
of hazardous material is disposed with large
amounts of nonhazardous substances. How-
ever, there is little evidence to support this
assumption. Sanitary or municipal landfills in
industrial regions will frequently receive small
quantities of hazardous wastes from several
sources so that the overall load of hazardous
waste in these landfills, which were not de-
signed to contain them, could be substantial.
If the waste is primarily low-hazard material
that is rapidly degraded, there may not be a
serious problem. If, however, the material is
highly toxic, the consequences could be severe.
The proposed National Priority List contains
many solid waste landfills that received hazard-
ous waste from firms that probably would be
considered small generators under current
rules. Past disposal practices at these sites pose
substantial threats today to human health and
the environment. Under a small generator ex-
emption that focuses on the quantity of the
waste and not the degree of hazard that it
poses, these inadequate disposal practices will
continue.

Risk Management

The use of various methods for quantitative
evaluations of risk is receiving increasing at-
tention in the Federal hazardous waste pro-
grams under RCRA and the Comprehensive
Environmental, Response, Compensation, and
Liability Act (CERCLA). Examples of different
risk estimation approaches include:

lmsu~ommittee on oversight and 1nvestigations, Committee
on interstate and Foreign Commerce, Hazardous Waste Disposal
(Committee Print), 96th Cong.,  Ist sess (1979).

1.

2.

3.

Risk

estimations of the risk associated with
operation of particular management facil-
ities, used in granting waivers or variances
to RCRA regulations;
risk/cost models to be used in policy and
regulatory development for RCRA; and
use of the hazard ranking system in identi-
fying priority sites for Superfund cleanup.

Estimation

In deciding whether a facility qualifies for
a waiver or variance of certain RCRA regula-
tions, the rules specify that the potential for
harm to human health and the environment
must be considered. For example, land disposal
facilities can be exempted from ground water
monitoring programs if it is shown that there
is low potential for migration of the waste from
the facility to drinking water sources. Such risk
estimates are generally of a qualitative and
judgmental nature and do not follow any speci-
fied or formalized quantitative methodology.
As discussed above, EPA has considered incor-
porating the use of quantitative risk-assessment
techniques in the permitting of hazardous
waste land disposal facilities and incinerators.
The tools available for performing risk assess-
ment are not yet at final stages of development;
therefore, results generated must be interpreted
cautiously if they are to be incorporated into
the decisionmaking process. The difficulties of
using risk-assessment tools are generated pri-
marily by limitations on the assumptions used
in these models. Generalizations may be inac-
curate for specific sites, inadequate data bases
may be used, criteria for assessing hazard and
risks are lacking, and long-range performance
cannot be predicted using currently available
data.

A recent study prepared by Engineering Sci-
ence for the Chemical Manufacturers Associa-
tion attempted to estimate risks associated with
incinerators and landfills. l82 Certain generic
problems were emphasized:

laZEngineering  Science, Comparative Evahlatiorl  Of inciner-

ators and Landfills for Hazardous Waste Management, report
for the Chemical Manufacturers Association, Washington, D. C.,
1982].
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1. Because of the many assumptions re-
quired in determining most estimates, the re-
sult is at best an approximation of the actual
risk. This may be particularly true when cal-
culations are required prior to actual operation
of a facility. In this situation, data are limited,
and assumptions about performance efficiency
will skew the results, The difficulties and un-
certainties in predicting the environmental fate
of constituents (as discussed in ch. 6) also con-
tribute to this problem.

2. Currently available data bases are inade-
quate for reliably estimating risks. Data relat-
ing to health effects from exposures are incom-
plete and are not standardized with respect to
test organisms, protocols used, and routes of
exposure. Also, published information may not
be conclusive. For example, one compound
may be considered carcinogenic in one study,
but noncarcinogenic in another; it may pro-
duce adverse effects in mice, but not in rats.
In addition, it should be emphasized that the
absence of evidence in any test situation does
not equal evidence of no effect. Because of
such problems, predictions of the potential risk
to human health resulting from future use of
a waste management facility will be very
uncertain.

3. Criteria for acceptable risk or standards
for acceptable environmental concentrations
of constituents do not exist for most hazard-
ous waste constituents. Without such criteria
or standards, judgments about acceptable lev-
els of risks resulting from operation of a facility
would be arbitrary.

4. The methodologies used do not consider
changes in risk over time for either facility
operation or the environmental fate of con-
stituents. For example, if emissions from a fa-
cility are marginally acceptable, current mod-
els do not permit consideration of a decrease
in efficiency over time that could lead to poten-
tial accumulation and environmental buildup
of constituents, as well as low-probability acci-
dental releases that may be larger than steady-
state release values.

A major omission in EPA’s various pro-
posals for implementation of risk estimation

is development of criteria on which to judge
whether such risk estimates represent an ac-
ceptable level of risk to human health and the
environment. A permit writer or RegionaI
Administrator must decide: 1) whether the
estimation methodology is appropriate,
Z) whether the quality of data is adequate, and
3) acceptable risk levels. Decisions on all of
these will be difficult if agency permit writers
do not have either training or sufficiently
detailed interpretive guidance documents.

Hazard Ranking System for CERCLA

In order to set priorities for remedial action
at uncontrolled hazardous waste sites, CERCLA
requires that EPA establish specific ranking
criteria based on: relative risk or danger, popu-
lation at risk, hazardous potential of a sub-
stance or substances at a site, potential for
drinking water contamination, potential for
direct human contact, and the possibility of
destruction of sensitive ecosystems. To meet
this mandate, EPA developed the Hazard Rank-
ing System (HRS). 183 (It is also referred to as
“the Mitre Model” because it was initially de-
veloped by that group for EPA.) The HRS is
a tool for applying uniform technical judgment
regarding the potential hazards presented by
a facility relative to other facilities. EPA’s de-
scription of this system is presented in the ap-
pendix to this chapter.

An OTA review of the HRS identified cer-
tain problem areas in the methodology for as-
signing a hazard score for any site which could
result in a ranking that does not adequately
reflect the risk posed by releases at the site.

1. The score for hazard potential is based on
only the most hazardous substance in the site
rather than a composite of all constituents. In
contrast, all substances are used to quantify the
magnitude of this hazard. For example, one site
may contain predominantly low-hazard wastes
(e.g., 100 tons) with small quantities of a highly
hazardous substance (e.g., only 8 tons). Another
site might have the same amount (8 tons) of an
equally high-hazardous substance, but no other

1M47  F.R. 31,210-31,243, JUIY  13, 1982 to he codified at 40 CFR
Part 300.



384 ● Technologies and Management Strategies for Hazardous Waste Control

material. This latter site, in comparison with
the first, would receive a lower score based
only on volume, although the hazard is equal.

2. Low-population areas will tend to receive
a lower score than high-population areas
using the HRS, making it less likely that
CERCLA funds for remedial action would be
allocated to sites in these mostly rural areas,
without regard to the relative number of per-
sons actually exposed and the nature of the
hazard. One major component of the HRS is
based on the size of the population served. If
100 or fewer persons are being served by a
threatened water source, the score would be
less than if a larger number of people were in-
volved. While it is reasonable to expect that
those sites near urban centers may present a
threat to large numbers of people, this is not
always the case. For example, if the dilution
potential were large (i.e., constituents from the
site migrate toward a large river), the actual ex-
posure dose to the population may be quite
small. The number of people served by a poten-
tial water source is only an indicator of the
population at risk; it should be emphasized that
the number of people actually exposed to
hazardous constituents may not be proportion-
al to the population served. If the HRS is used
to determine allocation of funds to priority
sites, then CERCLA funds will be used only
when large numbers of people maybe exposed,
and may not be allocated when relatively few
people are actually exposed, without regard for
the degree of hazard posed by a site.

3. Another component of the score is based
on distance to some specified point of expo-
sure. For ground water, it is the distance to the
nearest well drawing water from an aquifer;
for surface water, it represents the distance to
the closest water intakes; and for air, it is the
distance to the nearest sensitive environments.
prior to a release from a site, these are reason-
able factors to be used. The greatest hazard is
presumed to be located nearest the site in ques-
tion. Following a release from a site, however,
distance to an exposure point has only margin-
al significance for the degree of hazard posed.
Because of the mobility characteristics of con-
taminant plumes within ground water aquifers,

it is possible that a well located 3 miles from
a site could have higher concentrations of haz-
ardous constituents than a well located only
2,OOO ft from it. The important factor after con-
stituents have been released to the environment
is whether direct evidenc:e of contamination
exists at any exposure point.

In addition to these three specific problems,
a more general criticism of the HRS is that no
provisions exist for incorporating additional
technical information about a site. The HRS
has merit as a tool for processing substantial
amounts of information on many sites. Certain
types of technical information, however, that
can be helpful for assessing relative degrees of
hazard are not used. Such information would
include:

10

2.

3.

4.

5.

amounts and kinds of observed releases
(e.g., whether a release involves the most
hazardous substances at a site);
possible attenuation of the released constit-
uents along a route of transport;
particularly sensitive populations receiv-
ing known doses;
transient populations that may receive
acute exposures; and
populations at risk, which are located a t
distances greater than the 3-mile limit im-
posed by the HRS.

At issue is the extent to which the current
procedure may lead to inaccurate conclusions
about the hazards posed by any site. It is con-
ceivable that a truly hazardous site may not
score sufficiently high to receive attention
and that a site, which may pose a relatively
lower threat, could receive a score that sug-
gests high hazard. It should be possible t o
develop methodology so that HRS scores re-
flect actual hazard. For example, problems
associated with both waste quantity and pop-
ulation can be resolved by assigning a max-
imum score for both of these factors whenever
the toxicity-persistence Score is above a certain
level. The criticism concerning distance to ex-

posure point could be addressed either by ad-
ding another factor to the scoring system that
indicated direct evidence of contamination at
exposure points, or by replacing the distance
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resented by different levels—high, medium, or
low.

Any model that will be used to develop policy
and set priorities for regulatory reform should
describe realistic conditions as closely as possi-
ble. The risk/cost policy model incorporates in-
adequate data management practices and un-
realistic measures of human health risks; thus,
the results could lead to policies and regulatory
changes that have detrimental rather than ben-
eficial impact on a national waste management
approach,

The data base includes some wastes that cur-
rently are considered nonhazardous and are
regulated under Subtitle D of RCRA (solid, non-
hazardous wastes). EPA is attempting to estab-
lish subtitle C policies and regulations using
a data base that is a mix of hazardous and non-
hazardous substances. The technologies con-
sidered as major single treatments for the
wastes in this model are incineration and
chemical fixation/stabilization. Available infor-
mation concerning waste management options
suggests that these are not the major alterna-
tives currently used.

The measures used to assess risk for various
environmental conditions are so simplistic as
to yield inaccurate estimates:

1. Flow rate of surface water is the o n l y
m e a s u r e  u s e d  t o  a s s e s s  a s s i m i l a t i v e  c a p a c -

ity. The potential for assimilation in any

w a t e r  s y s t e m  a c t u a l l y  d e p e n d s  o n  a  v a r i e t y
of  fac tors ,  o f  which  f low ra te  i s  on ly  one .

2 .  T h e  o n l y  m e a s u r e  u s e d  t o  r e p r e s e n t  t h e

c o n t a m i n a t i o n  p o t e n t i a l  o f  g r o u n d  w a t e r

sources  i s  so i l  permeabi l i ty .  Th i s  overs im-
pl i f i es  the  in f luence  d i f fe rent  fac tors  have

o n  g r o u n d  w a t e r  c o n t a m i n a t i o n  a n d  d o e s

n o t  a c c u r a t e l y  r e p r e s e n t  t h e  p o t e n t i a l

m i g r a t i o n  t h r o u g h  s o i l  o r  m o v e m e n t  o f  a

p l u m e  o f  c o n s t i t u e n t s  t h r o u g h  g r o u n d

w a t e r .

3 .  p o p u l a t i o n  d e n s i t y  n e a r  a  f a c i l i t y  i s  a s -
sumed to  represent  the  popula t ion  a t  r i sk .

T h i s  i s  i n a c c u r a t e ,  a s  i d e n t i f i c a t i o n  o f  a

p o p u l a t i o n  o r  i n d i v i d u a l s  a t  r i s k  d e p e n d s
on  severa l  exposure  fac tors  and  indiv idual
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sensitivities to the constituents involved,
more than the numbers of people residing
near a facility.

Modifications made to risk scores give dis-
proportionate and unjustified weight to dilu-
tion capability and size of the nearby popula-
tion without considering the actual environ-
mental fate of the constituents. As the model
is formulated, a persistent compound released
into an environment with a low-population
density could receive a lower risk score than
a biodegradable constituent released at a loca-
tion with a high-population density; thus, the
actual risk posed by a waste may be misrepre-
sented through the use of this methodology.

Regardless of which waste or technology is
incorporated within a W-E-T combination, the
risk scores decrease with decreasing popula-
tion density. Because of the way costs have
been identified for the various treatment op-
tions, there is a bias in favor of land disposal.
Thus, results of this model will represent land
disposal located in areas of low-population
density as having the most favorable costs
and risks when compared with other waste
management alternatives and population
densities.

Appendix 7A. –Hazard Ranking System

As part of the National Contingency Plan, EPA
developed a Hazard Ranking System (HRS) to be
used  to  pr ior i t ize  those  uncontro l led  s i tes  tha t
might require CERCLA funds for remedial action.
The HRS methodology is applied by EPA and the
States using data from observed or potential
releases to obtain a score representing an estimate
of the risk presented by each release. The score for
each release is then used with other considerations
in determining its placement on the National Prior-
i ty  L i s t .  Th is  sys tem i s  summar ized  by  EPA as
f o l l o w s : 1

The  HRS ass igns  three  scores  to  a  hazardous
facility:

●

●

●

�  � ✎

S M re f l ec t s  the  potent ia l  fo r  harm to  humans
or the environment from migration of a hazard-
ous substance away from the facility by routes
involving ground water,  surface water,  or air.
It is a composite of separate scores for each of
the three routes.
S FE re f l ec t s  the  potent ia l  for  harm f rom sub-
stances that can explode or cause fires.
S D C  reflects the potential  for harm from direct
contact with hazardous substances at the facil-
ity (i. e., no migration need be involved).

1 .\’{it I() [id] 011  d Il[i } i dzlr 1’(1[)(1 \ SLlt)\tii Il(. (,S ( :onl 1 r)gcr](,  j Plar] , 47 F R
.) I , 180, ]Ul} 1 (;, 1982.

The score for each hazard mode (migration,
fire and explosion and direct contact) or route
is obtained by considering a set of factors that
c h a r a c t e r i z e  t h e  p o t e n t i a l  o f  t h e  f a c i l i t y  t o
cause harm . . . Each factor is assigned a nu-
merical value (on a scale of O to 3, 5, or 8) ac-
cording to prescribed guidelines, This value is
then multiplied by a weighting factor yielding
the  fac tor  s core .  The  fac tor  s cores  a re  then
combined; scores within a factor category are
added ;  then  the  to ta l  s cores  for  each  fac tor
category are multiplied together to develop a
score for ground water, surface water, air, fire
and explosion, and direct contact .  .  .
HRS does not quantify the probability of harm

from a facilitv or the magnitude of the harm that
T h e

.
could  resu l t ,  a l though  the  fac tors  have  been  se -
lected in order to approximate both those elements
of risk.  It  is  a procedure for ranking facilit ies in
terms of the potential threat they pose by describ-
ing:

● the manner in which the hazardous substances
a r e  c o n t a i n e d ,

● the characteristics and amount of the harmful
subs tances ,  and

● the likely targets.
Table 7A.1 shows the factors used and the infor-

mation required in applying the HRS.
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Table 7A.1 .—Comprehensive List to Rating Factors

Hazard mode/ Factors

factor category Ground water route Surface water route Air route— — -. —
Migration
Route characteristics ● Depth to aquifer of concern ●

● Net precipitation
● Permeability of unsaturated zone ●

● Physical state ●

●

—
Containment ● Containment ●

—
Waste characteristics .

●

Toxicity/persistence ●

Hazardous waste quantfty ●

Targets ●

●

Fire and explosion
Containment ●

Ground water use ●

Distance to nearest well/population .
served ●

Facility slope and intervening
terrain
One-year 24-hour rainfall
Distance to nearest surface water
Physical state

Containment

Toxicity/persistence . Reactivity/incompatibiIity
Hazardous waste quantity ● Toxicity

. Hazardous waste quantity—
Surface water use ● Land use
Distance to sensitive environment ● PopuIation within 4-miIe radius
Population served/distance to ● Distance to sensitive
water intake downstream environment

Containment

Waste characteristics ●

●

●

●

●

Direct evidence
Ignitability
Reactivity
Incompatibility
Hazardous waste quantity

Targets ●

●

●

●

●

●

Distance to nearest population
Distance to nearest building
Distance to nearest sensitive
environment
Land use
Population within 2-mile radius
Number of buildings within 2-mile
radius

Direct contact
Observed incident ● Observed incident —- .
Accessibility

—
● AccessibiIity of hazardous substances

C o n t a i n m e n t  –  C o n t a i n m e n t
—. —

— —
Toxicity ● Toxicity —
Targets . PopuIation within 1-miIe radius

● Distance to critical habitat

SOURCE 47 F R 31, 221, July  16, 19S3

Appendix 7B. –Risk/Cost Policy Model

In response to a request by the Office of Manage-
ment and Budget to consider degree of hazard as
a basis for regulation, EPA has developed a risk/
cost policy model.  This model was developed by
three consulting firms and presented in a report,
Risk/Cost Pol icy Model Project,  Phase 2 Report.  z

The abstract of the report states:
The RCRA Risk/Cost Policy Model establishes a

system that allows users to investigate how tradeoffs
of costs and risks can be made among wastes, envi-
ronments, and technologies (W-E-T) in order to ar-
rive at feasible regulatory alternatives.

zI(;  F’, I n~., RCRA Risk/Cost POIJCJV  Model Pro\ect,  Phase 2 Report, sub.
m itted to EPA, Office Solid Waste, Washington, D C , 1982.

There are many components in the system. Eighty-
three hazardous waste streams are ranked on the
basis of the inherent hazard of the constituents they
typically contain, The system assesses these waste
streams in terms of the likelihood and severity of
human exposure to their hazardous constituents and
models their behavior in three media—air, surface
water, and ground water. The system also incorpo-
rates the mechanisms by which the constituents are
affected by the environment, such as hydrolysis, bio-
degradation, and adsorption.

A second integral part of the system is the defini-
tion of environments in which the hazard compo-
nents are released. Thirteen environments including
a special category for deep ocean waters are defined
on the basis of population density, hydrology, and
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hydrogeology. The system adjusts the exposure
scores of the waste streams’ hazardous constituents
to account for their varying effects in the three
media in each of the environments.

The third component of the system consists of the
technologies commonly used to transport, treat, and
dispose of the hazardous waste streams. This in-
cludes 3 types of transportation, 21 treatment tech-
nologies, and 9 disposal technologies. The system
determines cost and release rates for each of these
technologies based on the model’s existing data base.
It also incorporates estimates of capacities of the
technologies, the amount of waste to be disposed of,
and the proximity of the wastes to the available
waste management facilities,
The  mode l  conta ins  a  mul t id imens iona l  f rame-

work that combines various characteristics of waste
(W), environmental settings (E),  and management
technolog ies  (T ) ,  which  inc ludes  t rea tment ,  d i s -
posal,  and transportation technologies.  Each com-
bination of W-E-T includes one waste, one environ-
mental setting, up to three treatment technologies,
one  d i sposa l  t echnology ,  and  one  t ranspor ta t ion
technology. Scores (based on logarithmic scales) are
assigned to each W-E-T for cost and risk. Costs are
defined so as to represent real resource costs such
as capital and operating expenditures; the latter in-
clude labor,  util it ies,  maintenance,  and transporta-
tion. Risks are defined as risk to human health only
and are based on toxicity and exposure methods;
no consideration is given to environmental hazards.

The data base compiled for the model currently
includes 83 industrial wastes. Information has been
gathered regarding physical characteristics of the
w a s t e s ,  t o x i c i t y  d a t a  o n  h a z a r d o u s  c o n s t i t u e n t s ,
concentra t ions  o f  these  cons t i tuents ,  an  es t imate
of the national amount generated for each, and an
average value that represents kg/day/generator.

Table 7B.l  i l lustrates the technologies included
in the data base; a broad range has been considered.
Specific treatment options have been identified for
each waste based on engineering judgments of the
consulting firms. For each waste,  several technol-
ogy choices have been identified. For example, a
particular waste might have the following treatment
choices l isted in the data base:

1.
2.

3.

4.

5.

chemical coagulation as a single treatment;
vacuum filter and evaporation/drying in com-
b ina t ion ;
incineration as a single treatment (assuming
pre t rea tment ) ;
chemical fixation/stabilization as a single treat-
ment ;  and
c h e m i c a l  p r e c i p i t a t i o n  a n d  i n c i n e r a t i o n  i n
combinat ion .

Table 7B.l.—Treatment, Transportation, and Disposal
Technologies for the EPA Risk/Cost Policy Model

Treatment Transportation Disposal

Phase separation
Chemical coagulation Onsite
Filter press Local
Centrifuge Long distance
Vacuum filter

Component separation
Evaporation/drying
Air stripping
Steam stripping
Solvent extraction
Leaching
Distillation
Reverse osmosis
Carbon adsorption (PAC)
Ion exchange

Chemical transformation
Chemical precipitation
Chemical destruction
Electrolytic decomposition

Chemical flxatlon/stabilization
Incineration
99.990/o DRE
99.900/, DRE
99.000/o DRE
90.00°\o DRE
SOURCE: ICF, Inc., 1982.

Double-lined landfill,
Single-lined landfill,
Unlined landfill,
Double-lined surface
impoundment

Single-lined surface
impoundment

Unlined surface
impoundment

Land treatment
Deep-well injection
Ocean

The technology element of each W-E-T combina-
tion includes a choice of one to three treatment
technologies, one transportation option, and one
land disposal option. Thus, a W-E-T combination
for the above example would include one of the
single or combined treatments, one of three trans-
portation options, and one of nine disposal options.
For all technologies, typical routine release rates
representing some level of risk are included in the
data base. Costs associated with each treatment and
disposal technology also are provided.

The model identifies three environmental indi-
cators of human health risk: assimilative capacity
of surface water located near a site, contamination
potential of nearby ground water sources, and pop-
ulation density near a site. Each indicator is rep-
resented by different levels—i.e., high, medium, or
low. All possible combinations of these indicators
representing 12 environmental settings are illus-
trated in table 7B.2. Deep ocean waters constitute
a separate environmental setting.

Two different levels are used to represent assimi-
lative capacity for surface waters, Low assimilation
represents a high-risk situation and is identified by
the following conditions:

1. low-flow streams;
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Table 7B.2.—Environmental Settings Used in the
EPA Risk/Cost Policy Model

Popultion density Assimilation

1. High (< 520 people/km2) Low (<3 x 10’ m3/day)
2. High Low
3. High High (<3 x IOa m 3/day)
4. High
5. Medium (< 52 people/km’)
6. Medium
7. Medium
8. Medium
9. Low (<52 people/km2)

10. Low
11, Low
12. Low
13. Deep ocean waters
SOURCE  ICF,  Inc , 1982

2. large streams where drinking-water intakes are
located downstream and within 6 hours of the
waste facil ity at  an average flow rate;  and

3. areas subject to frequent flooding-e. g., a 100-
year flood plain.

High-assimilative capacity represents high rates of
f l o w  o r  h i g h - v o l u m e  s u r f a c e  w a t e r s – i . e . ,  l a r g e
streams, estuaries, or lakes. This category is consid-
ered a low-risk situation in the model.

Criteria for determining low-risk levels for con-
tamination potential  of ground water include:

●

●

●

locations above aquifers already contaminated
to 100 times current drinking water standards;
soil permeability of less than 10-6 cm/sec a n d
depth to ground water saturation greater than
10 m; and
soil Permeability less than 10-4 cm/sec and
depth to ground “water saturation greater than
100 m.

High-risk levels for ground water contamination in-
clude all other conditions and those locations with
major earthquake threats.

Population density near a waste management fa-
cility is  used to indicate the population at risk.
High-popula t ion  dens i ty  i s  de f ined  as  tha t  wi th
greater than 520 people/km’, medium density as 52
to 520 people/km2, and low density as any area with
less than 52 people/km2.

Limitations in Use of the Model

As is evident by the following exerpts from the
Risk/Cos t  Po l i cy  Mode l  P ro jec t ,  Phase  2  Repor t ,

those most directly involved with development of
the model have a clear grasp as to its limitations.
EPA staff working on the model appear to under-
stand that it is in at early stage of development, that
there are considerable uncertainties associated with

High
Low
Low
High
High
Low
Low
High
High

Contamination

High (0.2 km/yr)
Low (20 km/yr)

High
Low
High
Low
High
Low
High
Low
High
Low

results, and that a need exists to spend more time
in development and validation of the model.

EPA’s purpose in developing the RCRA Risk/Cost
Policy Model is to assist policy makers in identify-
ing cost-effective options that minimize risks to
health and the environment, The framework of the
system is intended as a screen—to identify situations
that are of special concern because of the risks they
pose and to determine where additional controls
may not be warranted in light of the high costs in-
volved. The framework uses a data base that is too
imprecise and general to be the sole basis for regula-
tions. The results of the model will be used in more
detailed Regulatory Impact Analysis to determine
whether some type of regulatory action is war-
ranted. s

* * *

. . . results of the model will be used at a high level
of generality (to set priorities rather than to design
specific regulations) . . .4

* * *

Most important, this model cannot be used to
evaluate particular permit applications. 5

* * *

This degree of imprecision means that the results
cannot be used in a specific regulation-making con-
text. We could, of course, use our general method-
ological approach to reach specific conclusions, but
to do would involve substantial effort and time,
which should probably be spent only on a very small
number of regulatory options of the highest priority.
Even if we used the tool in such a limited fashion,
we would have to make substantial changes in the
present assumptions, Because of the level of general-
ity at which we operated, it would be improper to
apply the risk and cost values to a specific situa-
tion. 6 

31(~  F, 0~>.  c it,. abstract
~It)l[i  , [) 1 b
51bi[i , p I 8.
eIbKi.,  p 1 1(1
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* * *
Although a number of assumptions hamper specif-

ic analysis, we believe that the tool is highly useful
at the general level of application for which it is
intended. 7

* * *

The risk/cost policy model provides a framework
for debate over alternatives, but requires restraint
in applications and interpretation. The major as-
sumptions and simplifications render detailed in-
sight into the specifics of a regulation impossible.8

Sta tements  made  by  the  Adminis t ra tor  o f  EPA
before  congress iona l  commit tees ,  however ,  sug-
gests that the Agency intends to use this model for
regulatory reform and rulemaking. In the land dis-
p o s a l  r e g u l a t i o n s  a n d  i n  s e v e r a l  s t a t e m e n t s  p r e -
sented at congressional hearings (as i l lustrated be-
low) during the past year by senior officials,  EPA
has indicated that it will use the model quite soon.
It must be emphasized that while these statements
do not specifically refer to the Risk/Cost Policy
model ,  i t  has  been  re fer red  to  as  the  Agency ’s
degree -o f -hazard  approach . ’

Reexamination of existing regulations—in light of
the extensive comments received on Phase I and
Phase 11 regulations, we are undertaking a major
reexamination, including: . . . An analysis of the
cost/risk/feasibility factors in managing various
types of waste to enable use to tailor standards for
the control of specific classes of hazardous waste; . . .IO

* * *

Even as we near completion of RCRA’S regulatory
framework, we continue our pursuit of the Adminis-
trator’s goals in the area of regulatory reform. To
this end, all our regulations are now undergoing a
degree-of-hazard analysis to determine whether the
requirements need strengthening or whether they
are already too stringent.11

* * *

Tailoring of standards for specific wastes—apart
from the specific regulatory activities discussed im-
mediately above, EPA is conducting regulatory im-
pact analyses for each of the various types of waste
management units, In addition, it is conducting a
degree-of-hazard study which will examine various
combinations of waste types and volumes, treatment
and disposal technologies, and environmental set-
tings. This study is intended to identify ways in
which RCRA Subtitle C standards could be tailored
to better address particular problems. Based upon
these studies, EPA hopes to propose appropriate reg-

—
‘J[bid., ~. 1. I 1.
81 bid., p. 5.7,
W. Haymore,  “EPA’s  Degree-of-Hazard Program, ” Waste  Age, January,

1982.
IOA  M Gorsuch,  statement before the U ,S. I~ouse Subcommittee on.,

Environment, Energy, and Natural Resources, Oct. 21, 1981.
IIR,  M. Lavelle,  statement before the U ,S, Senate Subcommittee on

Environmental Pollution, June 24, 1982.

ulatory amendments in 1983 and promulgate them
in 1984. 12

OTA believes that it will be some time before the
model offers results of sufficient certainty to have
conf idence  in  i t s  use  for  po l i cy  deve lopment  or
regulatory reform. At some time in the future, after
results are verified, it would be appropriate to use
it as a “screening” tool, to determine Agency prior-
ities and areas for regulatory reform, and to “tailor”
or  “ f ine  tune”  RCRA regula t ions .  In  con junc t ion
with other work, the model might be used to deter-
mine which wastes might be prohibited from land-
fills, what wastes would qualify for exemption from
small quantity generators, and what facilities might
qualify for regulatory exceptions and variances,  or
for class permits.

OTA Critique of the Risk/Cost Policy Model

Preparing a critique of this model from the Phase
2 Report was exceedingly difficult. Important infor-
mation about actual application was missing, and
many errors were noted. The report was poorly
written—therefore, several interpretations for ap-
propriate use of the methodology were possible.
Only after a 6-hour meeting with the contractors
and EPA representatives did OTA feel that suffi-
cient information was in hand to attempt this cri-
tique. This fact must be emphasized. If persons
trained in the various disciplines that are incorpo-
rated in the model have difficulty interpreting both
methodology and results, it seems unlikely that ad-
ministrative officials will be able to apply the model
correctly.

Even when a model is to be used only as a screen-
ing tool for developing policy and setting priorities
for regulatory reform, it is important that its ele-
ments describe real conditions as closely as possi-
ble. Because the Risk/Cost Policy Model incorpo-
rates inadequate data about management practices
and unrealistic assumptions, reliance on its results
could lead to policies and regulatory changes that
have detrimental rather than beneficial impact on
a national waste management approach.

Inadequate Data

There are several problems noted with the data
base used in the Risk/Cost Policy model. The model
considers 83 industrial wastes, of which 80 percent
are currently considered as hazardous by EPA. The

IZU ,s, Environmental  Protection Agency, Hazardous Waste Manage-

ment System: Standards Applicable to Owners and Operators of Hazard-
ous Waste Treatment, Storage, and Disposal Facilities, Office of Solid
Wastes, Washington, D. C., 1982.
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total volume represents 50 percent of EPA’s esti-
mate for annual hazardous waste generation in the
United States. For some applications this data base
may be reasonable, especially for preliminary
screening functions; however, if used to set prior-
ities or tailor regulations this data base may be
limited. Large amounts of federally unregulated
wastes, which some States define as hazardous, are
not included; this could lead to Federal policies that
do not consider adequately actual management
choices commercially available to deal with these
wastes, In addition, there appears to have been no
attempt to correlate this data base with the broad
diversity in quality of wastes currently being regu-
lated. Thus, results from any analysis using this
model would not reflect current needs or problems
in hazardous waste management.

The data base includes wastes not designated as
hazardous and therefore are actually regulated
under Subtitle D of RCRA.

1.

2.

3.

wastes containing metals that are likely candi-
dates for hazardous designation at some future
date;
a single nonhazardous waste that might com-
pete for disposal space in subtitle C permitted
landfills; and
a single metal-fluoride waste that is water solu-
ble and therefore may be classed as hazardous
at some future date.

This model treats these wastes as though they are
hazardous and regulated under subtitle C. The de-
velopers of this model apparently assumed that all
wastes would be regulated under subtitle C in the
future. while this situation would be preferable to
the  exc lus ionary  sys tem current ly  be ing  used  by
EPA, it would seem inappropriate to tailor sub-
title C regulations using a data base that does not
accurately reflect current management or hazard
conditions.

Although a broad range of technologies are in-
cluded, actual matching of technologies with par-
ticular wastes are rather limited, Furthermore, the
choice of technology included in W-E-T combina-
tions is not based on current management prac-
tices, but rather reflects engineering judgments
about how a waste might be treated. For example,
incineration is the predominant treatment technol-
ogy in this data base and is applied as a single treat-
ment to 47 of the 83 wastes. Only three waste
streams have incineration listed as an option in
combination with another treatment technology.
Such widespread use of incineration as a single-
treatment option is not reflected in available data
for management of subtitle C wastes.

Chemical fixation/stabilization is the second most
predominant, single-treatment technology applied
to wastes in the data base. It is listed as a single-
treatment option for 36 wastes and in combination
with other treatments for 27 wastes. Broad applica-
tion of chemical fixation/stabilization is not repre-
sentative of current disposal practices as this data
base would suggest.

Costs associated with each treatment and dispos-
al technology are part of the data base. The basis
for the estimates of cost was engineering judgment
rather than actual costs associated with operating
facilities. In addition, differences in such factors
as treatability of waste streams, volume, and con-
centrations of hazardous constituents that will af-
fect costs associated with treatments apparently
were not considered.

Inaccurate Assumptions Used in the Model

The Risk/Cost Policy Model attempts to make an
enormously difficult analytical problem more tract-
able by using restrictive and simplistic assumptions
about environmental exposure. While OTA would
agree that waste, environment, and technology are
the three important elements in determining risk
from waste management choices, the assumptions
used in the model for each of these elements are
so simplistic that inaccurate risk estimates may
be expected.

The concept of determining and using assimila-
tive capacity of surface waters and contamination
potential of ground water as measures of environ-
mental or human health risk has merit. The indica-
tors chosen to represent these two concepts, how-
ever, have flaws in underlying assumptions and
contrary, to a statement in the abstract, the W-E-T
concept as developed in this model does not repre-
sent the environmental behavior of waste constit-
uents.

Unfortunately, the criteria used for assigning
high and low levels of assimilative capacity and
contamination potential have little relation to the
meaning of these two ecological concepts. When
considering the first, flow rate is used as the only
measure and is considered to represent assimilative
capability of surface water. The assimilative poten-
tial of any ecosystem (forest, stream, or lake), how-
ever, depends on the capacity of that system to
remove, isolate, or destroy a constituent. This ca-
pacity is influenced by severaI factors incIuding:

1. physical factors of an ecosystem;
2. quality and quantity of biota present; and
3. chemical characteristics of a pollutant.
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Flow rate is only one physical factor of a surface
water system that determines distribution of a pol-
lutant and certainly is not the most important fac-
tor. Distribution patterns may increase or decrease
the potential assimilation of a constituent into a
system. Thus, flow rate cannot be considered a di-
rect measure of assimilative capacity nor can it be
considered a reliable measure of surface water con-
tamination.

For example, the actual level of assimilation in
a given situation would depend on relative persist-
ence of a constituent, its chemical reactivity within
the identified environment, the potential for photo-
degradation, the ability of biotic populations to
degrade it (thus, removing it from food sources),
and sedimentation or sorption rates contributing
to its long-term isolation. It is conceivable that both
degradable and persistent constituents in a slow-
flowing stream (a characteristic considered in this
model to represent low-assimilative capacity and,
therefore, high risk) could present the same level
of risk. If the persistent compound were isolated
from human contact by burial in sediment or accu-
mulated in nonedible aquatic animals, the risk for
human exposure would be minimal. High-assimila-
tive capacities (and therefore low-risk levels) are at-
tributed to those locations that discharge into fast-
flowing streams, large estuaries, or lakes. However,
a persistent constituent could be discharged to a
lake, bioaccumulated through the food chain, pos-
ing an increased risk to human populations, Thus,
use of flow rate as the sole measure of surface
water contamination can hardly be considered as
representative of real conditions.

There are similar problems with criteria for as-
signing high- and low-contamination potential of
ground water sources, The model defines risk in
terms of an adverse effect on human health and
does not consider effects on the environment.
Therefore, it seems misleading to classify an envi-
ronmental setting in which drinking water stand-
ards have been exceeded as a low risk. In addition,
the simplistic, dichotomous characteristics of soil
permeability that are used as indicators for contam-
ination potential seem unduly rigid and ambiguous.
It is not clear how these relate to real conditions
of either natural soil profiles or engineering designs
of a facility. Many other factors found in subsur-
face environments influence levels of contamina-
tion potential.

The risk/cost model uses population density as
an indication of a population at risk. The number
of people residing near a site, however, has little
meaning for the probability that an adverse effect
will occur, the generally accepted definition of risk.

The chance of observing the effect is greater with
larger populations, but the risk to individuals and
the proportion of a population likely to be affected
are not changed by density. This is a factor that
EPA consistently ignores in many of the risk assess-
ment models.

This misconception of risk suggests that EPA
does not understand the importance of actual dose
received by a population. The density within some
radius of a waste site is not relevant. Only that
group of individuals receiving a particular dose
is the population at risk; it can be either nearby
or far-removed from a site of contamination. Also,
the exposure may represent an acute situation—
i.e., one single dose, or a chronic situation with
several exposures occurring over time. In addition,
the dose may vary considerably. Such variations
may result from different levels of intake or routes
of exposure (e.g., amount of water consumed daily),
variation in concentration levels for each intake,
and variation in type of chemicals for each intake.
Moreover, there is the additional problem that sen-
sitivities of specific individuals to chemicals can
vary greatly,

The concept that higher population densities re-
sult in greater risks is wrong. Population density
is not an adequate indicator of the likelihood of in-
dividuals being exposed to a hazardous constituent.
It is quite conceivable that only a few people in an
urban area would be exposed (e. g., if the major
source of drinking water is not drawn from the con-
taminated site); in contrast, if all local wells are af-
fected, everyone residing in a low-density area
could receive contaminated water. If the exposure
is indirect (as in distribution of a pollutant in food),
density becomes even less important.

Methodology

Overall risk scores are compiled using measures
representing waste, environment, and technology
as discussed above and are represented logarith-
mically. Factors in the scores include:

1. waste—an inherent hazard score and an expo-
sure score for either air, surface water, or
ground water;

2. environment-adjustments to exposure scores
based on population density, assimilative ca-
pacity, and contamination potential; and

3. technology—adjustments to a final risk score
based on release rates estimated for selected
treatment/transportation/disposal technol-
ogies.

Inherent hazard score is defined as the probabil-
ity of a response per unit of intake, This score is
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determined for 140 compounds considered to be
potentially hazardous constituents of the 83 waste
streams. The scoring system used for assigning in-
herent hazard is based on identifying a minimum
effective dose (MED) for each compound. An MED
represents the smallest amount of a chemical re-
quired to produce an effect in a laboratory popula-
tion. This effect could range from skin rashes to
death. Therefore, each MED represents some mini-
mal level of response; for example, if the following
doses are identified for three hypothetical chem-
icals:

Chemical M E D Effect
Chemical A. . . . . . . . . 100.00 mg/kg body weight X
Chemical B . . . . . . . . . . 3 .OO mg/kg body weight Y
Chemical C . . . . . . . . . . 0.01 mg/kg body weight Z

It would indicate that some effect X is noted for
chemical A in a laboratory test population only
after administering a dose of 100 mg/kg; chemical
B and C produce effects that are qualitatively dif-
ferent from chemical A and at much lower doses.
Also, because the effects resulting from an exposure
are different for C and A, these MED values do not
imply that C is more toxic than A. Such an inter-
pretation is possible only if the effects of both chem-
icals were identical.

Once a human MED has been identified or calcu-
lated from animal data, this dose is divided by a
factor of 10. Because an effect resulting from low
doses usually can be detected in 10 to 30 percent
of the test population, an assumption made in the
model considers that this division will represent an
approximation of that dose which would “yield a
l-percent probability of producing adverse effects,”
in the population at risk. An inherent hazard score
is then assigned for this value. The scale for the in-
herent hazard score has been set arbitrarily to rep-
resent an order of magnitude difference in each
unit change—i.e,, a score of 2 represents an in-
herent hazard that is 10 times greater than a score
of 1.

The score, however, may be misleading as the
model differentiates among doses not quality of ef-
feet—e.g., cancer is considered equal to skin rashes.
Thus, although the doses represented by two scores
of 2 and 3 may be 10 times different, the quality
of effects could be reversed; the effect for a chem-
ical with a hazard score of 3 (low dose) may repre-
sent skin rashes, while the effect for a chemical
with a score of 2 (higher dose) could be death.

In addition to an inherent hazard score, an expo-
sure score is assigned for each compound for one
of three exposure routes (air, surface water, or
ground water], primarily based on half-life of the
chemical. In assigning this score, some considera-

tion also is given for bioaccumulation potential [in
surface only), potential removal by conventional
water treatment (in surface water and ground
water), and adsorption to solid surfaces (in ground
water only). It should be emphasized that transport
potential of a compound is considered equal to deg-
radation. Therefore, if a constituent is highly
volatile and might be transported readily from
water to air, the constituent is considered to be
degradable in water and the half-life relatively
short. However, there are several circumstances
where a volatile compound discharged into water
would not be readily transported to air—e.g., is ad-
sorbed onto deep sediment or ingested into biota.

Certain modifications are made to individual
media exposure scores based on the three environ-
mental indicators previously discussed.

1.

2.

3.

Modifications ‘to the surface water exposure
score for assimilative capacity increase the
score by one unit (one order of magnitude
change) for low assimilation (i.e., low-flow rate)
and decrease by one unit for high assimilation
(i.e., high-flow rate or large volume of water).
Such factors as actual concentration or amount
of compound being discharged and the volume
of water within which the compound is diluted
(for low assimilation) are not considered.
A similar problem exists when considering
modifications for ground water contamination.
Velocity of ground water flow is the deciding
factor. High velocity decreases a ground water
exposure score by one unit for compounds
with half-lives greater than 10 years. If the ve-
locity is very slow, compounds with half-lives
of 100 years or greater have exposure scores
increased by one unit, The actual potential for
risk in this situation, however, would depend,
in part, on distance traveled prior to human ex-
posure. Circumstances could arise where dis-
tances are short enough that human exposure
would be possible, particularly for compounds
with half-lives of 10 years. Also, there are doc-
umented cases when contaminant plumes do
not move at the same rate, or even the same
direction as the ground water flow.l3

A value judgment is made that all exposure
scores (air, surface water, and ground water)
should be adjusted according to density of
nearby populations. If density is high the score
is increased, thus, the overall risk value is in-
creased. If population density is low, the score

~$David  Burmaster,  “Critique of the Monitoring Provisions in EPA’s
Interim Final Regulations for Hazardous Waste Landfills, ” OTA Work-
ing Paper, 1982.

99– 113 (J - 83 - 2 b



394 • Technologies and Management Strategies for Hazardous Waste Control

is decreased. Unit changes established for the
model are illustrated in table 7B.3 and reflect
a consistent bias against rural areas.

This modification scheme gives disproportionate
and unjustified weight to dilution capacity and size
of populations without regard to the fate of com-
pounds in each medium.

Costs for each treatment, disposal, and transpor-
tation technology were estimated based on the “typ-
ical” facility. For treatment technologies these esti-
mates were further rounded-off to a value closest
to the boundaries set in the cost score. These
boundaries represent a difference of two between
scores. (These scores are based on log z.) For exam-
ple, a cost score of 3 represents technology costs
that are two times greater than a cost score of Z.
No attention was given to the fact that these costs
would vary depending on the waste being treated.

There is a potential inability to discriminate
among the W-E-T combinations solely on the basis
of cost in a manner that has real meaning. Given
two hypothetical W-E-T combinations, W-E-T 1 and
W-E-T Z, the costs associated with the latter must
be twice as large as the former before they will be
considered different in the model. Because of the
way costs have been allocated to various technol-
ogies in the data base, it is possible that no differ-
ences will be observed when using the same tech-
nology for two different wastes, Likewise, it is
unlikely that differences in costs for different tech-
nologies and the same waste will be large enough
to merit a change in cost score. Because costs do
depend on characteristics of the waste, real values,
however, might be very different when comparing
the use of two different treatments for one waste.

Misleading Results and Conclusions

As the model currently is formulated, there are
certain misleading outcomes that could have seri-
ous ramifications in setting RCRA policy and regu-

Table 7B.3.—Unit Changes for Population Density

Air Surface water Ground water
Half-life H M L  H M L H M L
3 minutes ... , . . . . . +2 + 1 – 1
30 minutes . . . . . . . . + 1 +1 – 1 +1 –1 –2
6 hours . . . . . . . . . . . + 1 0 –1 +1 –1 –2 +2 –1 –2
3 days ... , ... . . . . 0 0 0 +1 –1 –2 +2 + 1 –2
30 days . . . . . . . . . . . 0 0 0  0 0 0 +2 +1 –2
1 year. . . . . . . . . . . . . 0 0 0 0 0 0 +2 +1 –2
10 years. . . . . . . . . . . 0 0 0  0 0 0 +2 +1 –1
100 years. . . . . . . . . . 0 0 0 0 0 0 +1 +1 –1
1,000 years . . . . . . . . 0 0 0 0 0 0 0 0 –1
KEY: H—high density, M—medium density, L—low density,
SOURCE: ICF, Inc., 19S2

latory reforms. Concentrations of a specific constit-
uent can vary considerably among wastes found in
the data base; such differences, however, are not
reflected in the inherent hazard score. For exam-
ple, lead is found in waste from paint production
and in wastes from metal production; the concen-
tration factor for the first is 0.01 and for the second,
0,03. Although there is three times the amount of
lead in one waste, the inherent hazard score as-
signed to each would be the same, Differences in
concentration would only be recognized if the treat-
ment process affected original levels. More realistic
differences in hazard and perhaps in the overall
risk might be obtained if the inherent hazard score
were adjusted for differences in constituent con-
centrations in the waste.

A major outcome of this model is that for any
given waste, risk scores calculated for surface and
ground water decrease from high- to low-popula-
tion density, as illustrated in table 7B.4. Thus, the
lowest risks, irrespective of waste type or technol-
ogy choice, will always be those areas with low-
population densities. The implication of this use of
population density for determining overall risk is
alarming. When more people reside near a mal-
functioning waste site, that site would have a
higher priority or would require more stringent
control technology than a site associated with a
lower density of people, regardless of the actual
level of hazard or degree of exposure. Determining
policy and regulatory reform on the basis of varia-
tions in population density (urban v. rural) poses
difficult political and ethical questions.

Misleading results about risks can arise in an-
other way also. For example, determination of sur-
face water exposure scores for two hypothetical
chemicals give the following results:

Chemical A, half-live=3 days . 2 2
High-population density . . . . +1 Low population ., –2
Low-assimilative capacity, . . + 1 Low assimilation. + 1

Modified exposure score . . 4 1
Chemical B, half-life= 1 year 4
High-population density ... , 0
High-assimilative capacity . . – 1

Modified exposure score . . 3
Although chemical A could be discharged into
water with low assimilative capacity (e.g., a stream
with a low-flow rate), the location near an urban
area results in an exposure score four orders of
magnitude as high as that in the rural environment.
Because chemical B is discharged into surface
water with high assimilative capacity (e.g., a stream
with a high-flow rate), it has a lower score than
chemical A even though chemical B is considered
more persistent. A situation could exist whereby
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Table 7B.4.—Differences in Risk Score for Twelve Environmental Settings With Example Waste Streams

Risk scores by environmental settinga

EPA No Consti tuents Media 1 2 3 4 5 6 7 8 9 10 11 12

9 9 9
13 11 11
10 12 10
5 5 5
4 2 2
8 10 8

11 11 11
3 1 1
9 11 9
5 5 5
0 –2 –2
5 7 7

8 8 8
2 0 0
7 9 7

11 11 11
2 0 0
7 9 7
8 8 8
0 –2 –2
4 6 4
6 6 6
0 –2 –2
5 7 5
7 7 7
0 –2 –2
6 8 6

6 6 6
2 0 0
5 7 5
5 5 5
4 2 2
8 10 8

‘6 6 6
3 1 1
7 9 7
6 6 6
1 –1 –1
5 7 5

K060
Amonia still
lime sludge from
coking operation

9 9 9 9 9 9 9
13 13 11 11 13 13 11
13 11 13 11 13 11 13
7 7 7 7 6 6 6
7 7 5 5 5 5 3

11 9 11 9 11 9 11
11 11 11 11 11 11 11
6 6 4 4 4 4 2

12 10 12 10 12 10 12
5 5 5 5 5 5 5
3 3 1 1 1 1 –1
8 6 8 6 8 6 8
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process

8 8
3 1
8 10

11 11
3 1
8 10
8 8
1 –1
6 8
6 6
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KO11, 13, 14
Still bottoms from
acrylonitrile
production

Acrylonitrile b 8 8 8
7 5 5

11 13 11
11 11 11
6 4 4

10 12 10
8 8 8
4 2 2

8
3

11
11

2
10

8
0

Cyanide

Acetonitrile

10 8 910 8 10 8 10 8



high contamination potential h}gh assimilative capacity
4—high population density low contamination potential

bconstltuent selected for use {n model based on highest  concentration In waste

stream
cConstltuents  having greatest concentration can vary among waste streams, thm
constituent often has highest concentration

SOURCE  Off Ice of Technology Assessment

drinking water is drawn from rapid-flowing streams
or that fish from such a stream serve as food for
the population; thus, the actual risk for chemical
B might be greater than chemical A, The fate of
chemicals in the environment have important con-
sequences when assessing risks and these are not
addressed by the Risk/Cost Policy model. In addi-
tion, the effects on human health may not be rep-
resented by the relative risk scores. Chemical A
may result in a skin disorder and chemical B may
reduce the fecundity of females,

In many cases, the total volume of a given con-
stituent can partition among all environmental
media and exposure could result from more than
one route—e. g., it could be in drinking water and
in food sources. The dose received could be greater
for a given constituent than indicated by this model

and thus, the probability of observing an adverse
effect could be greatly increased.

A second outcome of this model is that costs asso-
ciated with technologies appear to be biased toward
land disposal. Because long-term costs (monitoring
costs and liability insurance fees) are not reflected
in a realistic manner, disposal on land without any
prior treatment may prove to be the least expen-
sive for all wastes. Thus, regardless of the waste
and selected environmental setting, a major out-
come of this model may be that those W-E-T com-
binations with the lowest risk/cost results will be
those associated with low population densities
and disposal in landfills.

A major difficulty in applying this Risk/Cost Pol-
icy Model is that EPA has blurred distinctions be-
tween roles of policy maker, regulator, and industry
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in the management of hazardous waste, RCRA pol-
icy was established by Congress—i. e. ,  EPA was
charged with protecting human health and the envi-
ronment  f rom adverse  e f fec t s  tha t  might  resul t
through  mismanagement  o f  hazardous  mater ia l s .
Because of the statutory language, EPA is con-
strained from balancing risk and costs. The use
of this model in changing or developing new pol-
icy appears to be a violation of the congressional
intent of RCRA.

Finally,  EPA is attempting to determine which
technologies should be used to manage hazardous
waste and in assessing costs and risks for each pos-
sible waste and technology combination. This per-

haps is a task more suited for industry than a regu-
latory agency, If  the Agency were to set goals for
levels of acceptable risk or hazard by establishing
some type of standard for industry to meet, it could
then be left  to individual companies to determine:
1) which technology is to be used to meet the stand-
ard, and 2) at what cost. For EPA to do an adequate
determination of the W-E-T combinations and eval-
ua te  them for  r i sk  and  cos t s  requi res  enormous
commitments of time and money on the part of the
Federal Government.  If  each industrial  entity were
to do its own specific assessment,  the cost could
be internalized within the industry and not be a
dra in  on  l imi ted  governmenta l  resources ,


