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1. Type of Action
Administrative Action (Regulatory)
2. Brief Description of Action

The Resource Conservation and Recovery Act of 1976 (RCRA) Subtitle C provides EPA with
the authority to regulate the generation, transportation, treatment, storage and disposal of
hazardous waste in a manner that protects human health and the environment. RCRA also
authorizes states to implement their own program for the management of hazardous waste if it is,
at a minimum, equivalent to the Federal regulations. Compliance with the proposed regulations
is mandatory; non-compliance is subject to penalty of law.

3. Summary of the Economic Impacts

The total incremental cost of compliance for selected hazardous waste streams of 17
generator industries is estimated to be $630 million annually. Of this amount, $120 million is for
compliance with financial requirements, and $260 million is for the technical cost of building and
operation of waste management facilities. The capital cost of initially coming into compliance
with the regulations is $550 million.

Nine of the 69 industry segments in the 17 industries studied are projected to experience a
high economic impact as a result of compliance with the regulations. These nine segments had
estimated sales of $2.7 billion in 1977 and are expected to have compliance costs of more than 2%
of annual sales. Twenty industry segments with total sales of $12 billion are projected to face
compliance costs of 0.5% to 2.0% of annual sales.

4. Alternatives Considered

a. Proposed Action
b. Lesser Degree of Public Health and Environmental Protection

c. Enhanced Public Health and Environmental Protection.
5. Date Available to the Public

The Draft Economic Impact Analysis has been provided to the Office of Federal Activities,
EPA, for the purpose of publishing an official public notice of availability in the Federal Register.
This notice is anticipated by January 22, 1979. The 90-day public comment period for the Draft
Economic Impact Analysis ends March 16, 1979. Copies of the Draft Economic Impact Analysis
may be obtained by writing: Draft Economic Impact Analysis, Edward Cox, Solid Waste Infor-
mation Office, USEPA, 26 W. St. Claire, Cincinnati, Ohio 45268. Comments may be submitted
to: Michael Shannon, Office of Solid Waste, (WW-565) USEPA, 401 M Street, S.W., Washing-
ton, D.C. 20460.



6. Federal, State, and Local Agencies from which
Written Comments have been Requested

The proposed Subtitle C regulations have been distributed to hundreds of individuals and
organizations representing all sectors of our society. The Draft Economic Impact Analysis is also
being distributed to a diverse group of individuals and organizations, including, but not limited
to, the following:

Other Federal Agencies

Department of Interior

Department of Health, Education, and Welfare
Department of Agriculture

Department of Commerce

Department of Energy

Department of Defense

U.S. General Accounting Office

Department of Housing and Urban Development

State Government

All 50 State Solid Waste Management Offices
National Governors’ Association
National Conference of State Legislators

National Association of State Attorneys General

Local Government

National Association of Regional Councils

National Association of Counties

National League of Cities/U.S. Conference of Mayors
International City Management Association

Council of State Governments
Solid Waste Management Professional Groups

National Solid Waste Management Association

American Public Works Association
Professional Associations

American Society of Civil Engineers

American Consulting Engineers Council



Water Pollution Control Federation
American Institute of Chemical Engineers

Mining and Reclamation Council of America

Environmental, Health and Citizens Groups

Sierra Club

Environmental Action, Inc.

Environmental Action Foundation
Environmental Defense Fund

Natural Resources Defense Council
National Wildlife Federation

National Environmental Health Association
[zaak Walton League

League of Women Voters

Citizens for a Better Environment

Central and Southwest Corporation, et al.
Trade Associations

American Mining Congress

American Petroleum Institute
Manufacturing Chemists Association
American Water Works Association
National Water Well Association
American Textile Manufacturers Institute
American Iron and Steel Institute

National Forest Products Association



The Draft Economic Impact Analysis (Regulatory Analysis Supplement) for Subtitle C of
RCRA presents an analysis of the proposed Subtitle C regulations as drafted in September 1978,
as well as an analysis of alternatives to the proposed regulations which were considered. It was
necessary to analyze the September 1978 version of the regulations because of time constraints
involved in preparing the proposed regulations and conducting an economic impact analysis of
them. As one would expect, the regulations as analyzed in this document and the regulations as
proposed differ slightly. However, these differences do not significantly change the impacts as
identified in this report. The differences between the September 1978 regulations and the
proposed regulations are highlighted here to assist the reader. Although an attempt was made to

PREFACE

identify all the differences, it is possible that some differences may not be noted.

Section 3002 Differences:

Generators who ship hazardous waste to a foreign country are required to inform
the foreign government within one week of the shipment by sending a copy of the
manifest to the appropriate regulatory agency of the foreign country having juris-
diction over the designated facility.

Clarification of the Waste Oil Assumption of Duties Contract, and expansion to
include all waste mineral oil, not just automotive oil.

Section 3004 Differences:

® [nterim Status: Section 250.40(c)(2) has been included in the proposed regu-

lations. This section lists the applicable standards for treatment, storage, and
disposal facilities that have been granted interim status.

General Site Selection: No longer prohibits location of facilities in permafrost
areas. Replaces regulations regarding location of facilities in 100-year floodplains
with two regulations: (1) prohibition on facilities locating in a “‘regulatory flood-
way,” and (2) restriction on facilities locating in a “coastal high-hazard area.”

Air: Air human health and environmental standard specifies compliance with
Clean Air Act. Places non-point source air contaminant limits in ‘“Treat-
ment/Disposal Standards” (Section 250.45) as a “Note.” Replaces ACGIH limits
by OSHA permissible airborne contaminant exposure levels.

Groundwater and Leachate Monitoring: Adds basis for deviation to the regulation,
i.e., requires a minimum of four groundwater monitoring wells.

Storage: Requires that storage tanks and containers now also comply with OSHA’s
standards for storage of flammable and combustible liquids.

Landfills: No longer requires that landfilled wastes have a percent solids content
equal to or greater than 20°¢. Instead, requires bulk liquids to be treated to make
waste of a non-flowing consistency.



® Landfarms: Deletes regulation prohibiting landfarming of wastes containing arse-
nic, boron, molybdenum and/or selenium. Addition of regulation which requires
stoppage of landfarming operations after wastes have migrated three times the
depth of the zone of incorporation. Prohibits growth of food chain crops in
landfarms.

® [ncineration: Specifies control technology standards (1200°C, 3 seconds, 2% O,) for
halogenated aromatic hydrocarbon wastes (PCBs, PBBs, etc.). Specifies fuel and
waste flow rate monitoring.

® Human Health and Environmental Standards: Deletes these from all “Notes” as
being a basis for deviation; will use them only to impose more stringent require-
ments, as necessary, when design and operating standards do not adequately
protect human health and the environment.

® gnitable/Volatile/Reactive/Incompatible Wastes: Prohibits disposal of these
wastes in landfills, landfarms, and surface impoundments. However, “Note” al-
lows deviations if facility owner/operator demonstrates it can be done safely.

® Residential and Agricultural Use Restrictions: Changes the restrictions on using
land for residential and agricultural purposes on which hazardous waste has been
disposed. New standard allows any use which does not damage the structural
integrity of the site.

The reader may also note some differences between the industry segments (and wastes from
them) analyzed in this report and the wastes listed in Subpart A of the regulations (40 CFR 250)
proposed in the Federal Register on December 18, 1978. Work on this report commenced long
before generation of the lists of wastes to be regulated. Also, the compliance cost information used
in this report necessarily was based on data generated in previous studies. Thus, the industry
segments and waste streams included in this study are generally those identified as “potentially
hazardous’ in previous studies.

The Draft Economic Impact Analysis is only one of a number of draft documents issued in
support of the proposed regulations. To adequately evaluate the advantages and disadvantages of
the proposed regulations, one must also review the Draft Environmental Impact Study issued as a
corollary to this document. Also available at EPA offices is a Draft Regulatory Analysis and a
series of Draft Background Documents which explain how various regulations were developed,
why they took the form proposed, and the nature of the various issues which were identified
during the development of the regulations.
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l. INTRODUCTION

In response to Subtitle C of the Resource Conservation and Recovery Act of 1976 (RCRA),
the Environmental Protection Agency on December 18, 1978 proposed regulations applicable to
generators and transporters of hazardous wastes, and to owners and operators of hazardous waste
treatment, storage, and disposal facilities. The Agency has undertaken the following studies
related to the mechanisms and economic consequences of implementing the Subtitle:

assessments of hazardous waste management practices by selected industries;
an update and synthesis of compliance cost estimates for these industries;
economic impact analyses for selected industries;

environmental impact assessment of the Subtitle;

analysis of economic impacts on the hazardous waste management industry;
analysis of economic impacts on those who transport hazardous waste.

The purpose of this report is to provide a broad assessment of the economic implications of
implementing the proposed regulations. This Economic Impact Assessment (EIA) Report sum-
marizes the results of the earlier studies and presents the results of additional integration and
analysis in so far as data available at this time permits.

The economic implications of three regulatory alternatives have been evaluated. They are
described by EPA as the enhanced public health and environmental protection alternative, the
proposed action alternative, and the lesser degree of public health and environmental protection
alternative. The alternatives are called Options A, B, and C respectively in the report.

The cost of compliance estimates and the resulting economic impacts flow in part from the
requirements that operators of hazardous waste treatment, storage, and disposal facilities
(TSDF’s) treat, store, or dispose of hazardous waste in an environmentally adequate manner.
Current environmentally inadequate practices are called Level I, and environmentally adequate
practices are called Pathways Level III. The compliance costs are the incremental costs to
generators of changing from Level I to Pathways Level III practices.

Hazardous waste generators, transporters, and off-site TSDF’s make up a network of related
activities which will be affected individually and as a whole by the hazardous waste management
regulations. In this report this network has been called the Hazardous Waste Management
Network (HWMN).

Seventeen industries generating significant volumes of hazardous waste are covered. The
industries are subdivided into 69 industry segments representing major products or product
groups. Not all of the hazardous waste streams from the 17 industries are included, but EPA
believes that the majority of significant streams have been covered for most of the 17 industries.
Preliminary estimates of impacts on seven other industries determined in a separate study, are
discussed in Appendix B. Hazardous wastes generated by industries other than these 24 have not
been considered.



In addition to the waste generating industries, the transportation and off-site TSDF activi-
ties have been evaluated. The unit cost of compliance for these activities has been estimated.
Since the generators buy transportation and off-site TSDF services the costs associated with
these activities are included in the costs of compliance to generators.

The costs of compliance with RCRA Subtitle C have been estimated quantitatively for the
identified waste streams for each of the 69 generator industry segments. The economic impact
implications of the compliance costs in terms of the potentials for plant closures, job losses,
production cutbacks, price increases, and balance-of-payment changes have been evaluated
judgmentally for each of the 69 generator industry segments.

The flow of hazardous waste in the Hazardous Waste Management Network is likely to
change as a result of the regulations. The price of environmentally acceptable off-site waste
management capacity is likely to increase, at least in the short run, more than in proportion to
the increased cost of operating the off-site facilities. However, this report assumes no change in
the current proportion of on-site versus off-site waste management and the price of off-site
capacity is assumed to increase in proportion to the cost. In the longer term the cost of compliance
with the regulations will more closely reflect the costs of on-site and off-site waste management
and the shift of many generators to less expensive (large scale) off-site facilities. As part of the
sensitivity analysis, the cost implications of a major shift of waste off-site have been estimated.



Il. EXECUTIVE SUMMARY

A. MAJOR FINDINGS

This report assesses two principal categories of impacts resulting from the implementation
of RCRA Subtitle C. They are:

® costs of compliance
® economic impacts resulting from the compliance costs

The costs of compliance are estimated as a range from high to low reflecting the ranges in
the unit cost estimates, numbers of generators, volumes of waste and other key variables. A most
likely estimate is identified within the ranges. The most likely values are discussed in the
following text.

The major findings of the impact analysis based on the currently available data are the
following:

The total, annual, incremental cost of compliance for selected hazardous waste streams of
17 generator industries under the proposed regulation (Option B) is estimated to be $630 million
above current expenditures for hazardous waste management. Of this amount, $120 million is for
compliance with financial requirements,® and $260 million is for the technical cost of building
and operating waste management facilities,

The enhanced public health and environmental protection regulatory alternative (Option
A) is estimated to have a total, annual, incremental compliance cost of $1.8 billion. Under this
option, the financial responsibility costs increase to $1.1 billion whereas the technical costs are
approximately the same as for Option B. The annual cost of monitoring and testing is approx-
imately two and one half times as large under Option A as under Option B.

The total, annual, incremental cost of hazardous waste management under Option C, a
lesser degree of public health and environmental protection, is estimated to he $500 million. The
technical costs are equivalent to those under Option B, whereas the financial requirement costs
are reduced by about 50.

The capital cost of initially coming into compliance with the regulations is approximately
$560 million each for Options A and B and $480 million for Option C. The startup costs are
dominated by the cost of providing technically adequate waste management capacity. The total
volume of waste managed is identical for Options A and B and slightly less for Option C.

A major portion of the compliance cost falls upon two industries. The incremental, annual,
compliance costs for the metals smelting and refining industry are estimated to be $280 million
under Option A, $130 million under Option B, and $120 million under Option C. The compliance
costs for the textile industry are estimated to be $170 million for Option A, $64 million for Option
B, and $46 million for Option C.

a. Financial Requirements include provision for liability for claims arising from environmental damage (financial
responsibility), a fund for site closure, a fund for post closure monitoring and maintenance, and under Option A a
post closure financial responsibility.



The 17 industries studied are estimated to have generated twenty three million metric tons
of hazardous waste (wet basis) in 1977 from the selected waste streams identified in the EPA
assessment reports. The total hazardous waste generated by these industries is believed to be
somewhat higher. Thirteen of the 23 million tons are produced by the metals smelting and
refining industry. About 80% of the waste is believed to be currently managed (treated, stored, or
disposed, TDS) at the site of its generation.

As part of the sensitivity analysis the compliance costs have been estimated assuming that
almost all industry segments disposing of waste on-site which have potentially lower off-site
disposal costs will shift their waste disposal off-site. The total incremental compliance costs are
reduced by 44%, 33%, and 34%, under Options A, B, and C respectively, under this assumption.
Large-scale off-site capacity is assumed to be available though this is not likely to be the case in
the short run.

Of the 69 industry segments studied in the 17 generator industries, nine are projected to
experience a high economic impact as a result of Option B. These segments represent $2.7 billion
in 1977 production value and are expected to experience compliance costs higher than 2% of
annual production value. Under Option A, 24 segments with $10.4 billion in production value
would experience a high economic impact. Eight segments with $2.7 billion in 1977 production
value would experience a high economic impact as a result of Option C.

Twenty segments, with a total of $12 billion in production value, are projected to experience
a moderate economic impact under Option B as a consequence of compliance costs ranging from
0.5% to 2% of annual production value. Under Option A, 26 industry segments with $83 billion in
production value would experience a moderate impact. Implementing Option C would moder-
ately impact 19 industry segments with $8.8 billion in 1977 production value.

Thirty-four segments, with a total of $151 billion in production value, are projected to
experience a low economic impact as a result of compliance costs ranging from 0.01% to 0.5% of
production value under Option B. Implementing Options A and C would result in 14 and 33
segments respectively experiencing a low impact. The segments’ 1977 total production values
were $164 and $138 billion, respectively.

The impact of the regulations on hazardous waste transportation activities is projected to be
relatively insignificant because they generally conform to current Department of Transportation
requirements.

The cost of off-site hazardous waste incineration will increase from 10% to 60% under
Option A and 10% to 50% under Options B and C depending on the type of material incinerated
and the method of incineration. The cost of off-site hazardous waste landfill will increase by 260%
under Option A, 160% under Options B and C. In the short run, there is likely to be a serious
shortfall of acceptable hazardous waste management capacity. The magnitude of this shortfall
has not been estimated.

An analysis of the economic impacts on electric utilities, pulp and paper manufacturers,
gasoline service station and automotive repair shops, drum reconditioners, chemical warehouses,
and agricultural services was performed in a separate EPA study. The results have not been
included in the summaries of compliance costs for the 17 generator industries. According to that
separate analysis, the additional compliance cost for the seven industries of Option B will be $230
million. Under Option A, the cost would be $1.1 billion, of which 90% is attributed to the electric
utility and pulp and paper industries. (See Appendix B.)
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B. COMPLIANCE COSTS

Hazardous waste generation estimates are not available for most federal facilities. NASA,
the Air Force and the Navy estimate that their facilities annually produce 6,000, 50,000 and
97,000 metric tons of waste. Because of the lack of waste generation inventories, estimates cannot
be made of the total cost of compliance with RCRA Subtitle C for all federal facilities. Generally,
the unit costs of compliance will be the same as those for similar wastes from private generators.

The incremental cost of compliance with the proposed regulations for implementing RCRA
Subtitle C (Option B) is estimated to be $630 million annually for 17 private industries generating
hazardous waste. (See Table II-1.) The technical cost of building and operating the waste
management facilities, $260 million, is the largest single component of the annual cost. In
addition, the financial requirements and monitoring and testing add $120 and $100 million,
respectively. The uncertainty in the unit costs of compliance is reflected in an error range of -32%
to +94% in the total cost estimate.

TABLE 1111

TOTAL ANNUAL INCREMENTAL COST OF
HAZARDOUS WASTE MANAGEMENT, OPTION B®

{$MM)
Activity Annual Costb Low High
Technical Requirements 258 145 581
Financial Requirements 121 92 163
Recordkeeping/Reporting 14 13 26
Monitoring/Testing 104 68 206
Administration 70 69 135
Training 32 22 55
Contingency Planning 31 18 50
Total 630 427 1,206
~32% 91%

a. Costs for selected waste streams of 17 industries generating hazardous
waste.
b. Most likely estimate

Source: Arthur D. Little, Inc., estimates.

The compliance cost estimates for the regulatory alternatives, Options A and C, are shown
on Tables II-2 and II-3. The annual costs of these options to hazardous waste generators is $1.8
billion and $500 million, respectively. The largest single change in the costs is in the financial
requirements which are $1.1 billion for Option A and $65 million for Option C.

Table II-4 lists the 17 industries and their respective segments. The SIC codes of the
segments and their estimated 1977 production values are listed. The incremental annual com-
pliance cost and the cost as a percentage of production value is shown for each segment for each
option.



TABLE 11-2

TOTAL ANNUAL INCREMENTAL COST OF
HAZARDOUS WASTE MANAGEMENT, OPTION A?

($MiM)
Activity Annual Costb Low High
Technical Requirements 264 149 597
Financial Requirements 1,060 511 1,676
Recordkeeping/Reporting 41 39 77
Monitoring/Testing 261 170 516
Administration 97 96 187
Training 32 22 55
Contingency Planning 3 18 50
Total 1,786 1,005 3,058

-44% +71%
a. Costs for selected waste streams of 17 industries generating hazardous
waste.

b. Most likely estimate.

Source: Arthur D. Little, Inc., estimates.

TABLE 11-3

TOTAL ANNUAL INCREMENTAL COST OF
HAZARDOUS WASTE MANAGEMENT, OPTION C?

(SMM}
Activity Annual Cost Low High
Technical Requirements 249 139 562
Financial Requirements 65 56 76
Recordkeeping/Reporting 8 7 13
Monitoring/Testing 75 49 149
Administration 53 52 102
Training 26 18 45
Contingency Planning 24 15 40
Total 501 336 987

- 32% 100%
a. Costs for selected waste streams of 17 industries generating hazardous
waste.

b. Most likely estimate.

Source: Arthur D. Little, Inc., estimates.
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C. INDUSTRY IMPACTS

One measure of the economic impact of the proposed regulations on an industry segment is
ratio of the estimated incremental hazardous waste management cost to annual production value
in 1977. Depending on this ratio or percentage, each industry segment can generally be classified
as experiencing a high, moderate or low impact. If a segment’s estimated 1977 incremental
annual hazardous waste management cost to go from Level I to Pathways Level I1I is higher than
2.0¢ of estimated 1977 production value, it is categorized as a high impact segment. Percentages
of 0.5% to 2.0% were defined as having a moderate impact. If a segment’s estimated incremental
cost is less than 0.5% of production value, it is categorized as having a low impact. Plant closures
and job losses are most likely to occur in the high impact segments or in segments with a history of
low profitability.

The industry segments in the high impact category had a total production value in 1977 of
more than $2.5 billion (Table II-5}). At the same time, the segments incurring moderate impact
had a 1977 production value of more than $12 billion. Of the 17 industries analyzed, six have
segments in the high impact category, and three of these six also have segments in the moderate
impact category. The industry segments in which the impact is expected to be relatively low
{with incremental costs between 0.1% and 0.5% of the production value) have a total production
value of about $260 billion.

In the addition to the general categorization of high, moderate and low impacts, the
implications of the compliance costs for the industry segments have been evaluated in terms of
plant closures, job losses, production curtailments and other key measures. The likelihood of a
non-trivial change (i.e., greater than 0.5%) in the impact measures has been judgmentally
evaluated. Table II-6 describes the qualitative impacts by segment and industry. Where the
probability of change in the measure is greater than about 75%, the impact is said to be likely.
Probably means between 51% and 75% chance of adverse impact; possibly means between 26%
and 50% chance; unlikely means between 11% and 25% chance; negligible means between 0.5%
and 10% chance and none means no impact is expected.

In the textile mill products industry, plant closures are probable in wool fabric dyeing and
finishing. On the other hand, adverse economic effects are considered unlikely, negligible or none
in woven fabric dyeing and finishing, wool scouring, knit fabric dyeing and finishing, yarn/stock
dyeing and finishing and carpet dyeing and finishing.

Within the inorganic chemicals industry, plant closures are probable in mercury cell process
chlorine production, and unlikely, negligible or none in the other segments under study, namely;
aluminum fluoride, chrome pigments, phosphorus pentasulfide, boric acid, downs and dia-
phragm cell process chlorine production, phosphorus trichloride, sodium chromates, titanium
dioxide, hydrofluoric acid, and nickel sulfate.

Plant closures are unlikely in the plastics industry, the pharmaceutical industry, the paint

industry, the organic chemicals industry, the explosives industry, the pesticides industry, the
petroleum refining industry, the petroleum rerefining industry and the rubber products industry.
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INDUSTRY SEGMENTS BY DEGREE OF ESTIMATED IMPACT

POTENTIAL IMPACT
Industry Segment

High (over 2%)

Explosives

Metals Smelting and Refining
Mercury Production
Tungsten {APT)

Electroplating and Metal Finishing

Organic Chemicals
Perchloroethylene

Petroleum Rerefining

Leather Tanning and Finishing
Leather Finishers

Inorganic Chemicals
Aluminum Fluoride

Organic Chemicals
Chlorobenzene

Total 9 segments

Moderate (0.5-2.0%)
Metals Smelting and Refining
Secondary Lead Smelting
Organic Chemicals
Furfurat
Inorganic Chemicals
Titanium Dioxide
Sodium Chromates
Chlorine {Mercury Cell)
Metals Smelting and Refining
Secondary Copper Smelting
Inorganic Chemicals
Chrome Pigments
Pesticides
Inorganic Chemicals
Phosphorus Pentasulfide
Textile Mill Products

Wool Fabric Dyeing and Finishing

TABLE i1-5

OPTION B

11

1977 Estimated
Incremental Waste
Management Cost

as a Percent of
Production Value

(%)
9.0
7.0
5.5
3.6

3.6
2.6

24
24

2.3

1.7
1.7
1.7
1.7
1.6
1.6

1.2
1.2

1.0

1.0

1977
Production
Value

{(MM$)

650

18

1,700

125
40

21
55

65
2,679

430
85
625
85
225
450

110
3,000

45

515



TABLE 116 (Continued)

POTENTIAL IMPACT
Industry Segment

Moderate (0.5-2.0%)
Metals Smelting and Refining
Ferroalloys
Organic Chemicals
Chloromethanes
Leather Tanning and Finishing
Cattlehide Splits
Inorganic Chemicals
Phosphorus Trichloride
Boric Acid
Metals Smelting and Refining
Secondary Aluminum Smelting
Organic Chemicals
Benzylchloride
Vinyl Chioride Monomer
Textile Mill Products
Knit Fabric Dyeing and Finishing
Wool Scouring

Total 20 segments

Low (0.00-0.5%)
Organic Chemicals
Maleic Anhydride
Toluene Diisocyanate
Ethanotamines
Inorganic Chemicals
Phosphorus
Chlorine {Downs and Diaphragm Cell)
Batteries
Storage Batteries
Special Machinery Manufacturing
Special Industry Machinery
Organic Chemicals
Nitrobenzene
Metals Smelting and Refining
Zinc Smelting
Leather Tanning and Finishing
Cattlehide through to Blue
Cattiehide Chrome
Pharmaceuticals
Active Ingredients

12

1977 Estimated
Incremental Waste
Management Cost

as a Percent of
Production Value

(%)

1.0
0.9
0.9

0.8
0.7

0.7

0.6
0.6

0.6
0.6

0.5
0.5
0.5

0.5
0.4

0.4
0.4
0.4
0.4

0.4
0.3

0.3

1977
Production
Value
(MM$)

400
330
21

60
25

1,600

30
720

3,480
165

12,401

95
335
120

420
800

2,000
10,000
100
313

n
662

3,000



TABLE 11-5 (Continued)

POTENTIAL IMPACT
Industry Segment

Low (0.00-0.5%) (Continued)
Paints
Organic Chemicals
Epichlorohydrin
Metals Smelting and Refining
Iron and Steel
Electronic Components
Plastics
Textile Mill Products
Yarn/Stock Dyeing and Finishing
Woven Fabric Dyeing and Finishing
Carpet Dyeing and Finishing
Leather Tanning and Finishing
Sheepskins
Pharmaceuticals
Formulations and Packaging
Metals Smelting and Refining
Antimony Smelting
Lead Smelting
Organic Chemicals
Methy| Methacrylate
Acrylonitrile
Fluorocarbons
Lead Alkyls
Metals Smelting and Refining
Aluminum Smelting
Copper Smelting
Titanium Smelting
Rubber
Other Rubber Products
Batteries
Primary Batteries
Special Machinery Manufacturing
Office Computing and Accounting
Machines
Petroleum Refining
Rubber
Tires and Inner Tubes

13

1977 Estimated
incremental Waste
Management Cost

as a Percent of
Production Value

(%)

0.3
0.3
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2

0.2
0.2

0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1

0.1
0.0

0.0

1977
Production
Value

{(MMS$)

6,000
110
35,000
15,000
18,000
3.175
7,425
6,675
118

11,000

48
361

290
410
400
425

4,600

2,500
263

6,275

700

15,000
90,080

10,200



TABLE 11-5 (Continued)

1977 Estimated
Incremental Waste

Management Cost 1977
POTENTIAL IMPACT as a Percent of Production
Industry Segment Production Value Value
(%) {MM$)
Low (0.00-0.5%) (Continued)
Metals Smeiting and Refining
Tin Smelting 0.0 50
Ferrous Foundries 0.0 6,500
Inorganic Chemicals
Hydrofluoric Acid 0.0 200
Nickel Sulfate 0.0 10
Total 40 segments 258,941
Grand Total 69 segments 274,021

Source: Arthur D. Little, Inc., estimates

In leather tanning and finishing, plant closures are considered probable in leather finishing
and negligible or none in other segments of the industry.

Within the metals smelting and refining industry, plant closures are likely in the mercury
production, secondary copper smelting and secondary lead smelting segments; and probable in
secondary aluminum smelting. Adverse economic effects are unlikely or none in the other
segments of the industry.

Plant closures are considered probable in electroplating and metal finishing, and negligible
in the special industry machines segment of the special machinery manufacturing industry. No
impact is expected in the office, computing and accounting machines segment of the special
machinery manufacturing industry or in the electronic components industry. Within the bat-
teries industry, plant closures are expected to be negligible in the storage batteries segment and
none in the primary batteries segment.

Some industry segments will experience production curtailments and job losses even though

no plants will be closed as a result of compliance with RCRA. These segments are identified on
Table 1I-6.
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Ill. BACKGROUND — THE PROPOSED HAZARDOUS
WASTE MANAGEMENT REGULATORY PROGRAM

A. INTRODUCTION

This chapter reviews and summarizes the essential features of the hazardous waste manage-
ment regulatory scheme proposed to implement the statutory provisions of the 1976 Federal
Resource Conservation and Recovery Act (RCRA). Its purpose is to identify how the proposed
regulations affect persons who generate hazardous waste, those who transport hazardous waste,
and those who own and operate treatment, storage or disposal facilities (TSDF’s).

The emphasis in this chapter is on the requirements of the proposed federal regulations.
However, several states enacted similar kinds of regulatory programs for hazardous waste prior to
RCRA. Indeed, it seems clear that the proposed federal regulations were substantially influenced
by these earlier state programs. As a result, persons associated with hazardous waste activities in
those states are already bearing costs for compliance with requirements which are similar, and in
some cases, identical, to those imposed by the federal proposal. Therefore, this chapter also
includes a brief discussion of state regulations.

Of the entire set of proposed regulations pertaining to hazardous waste management, five
subsets are of primary importance to the economic analysis in this report. They are listed
immediately below in terms of their respective RCRA authorizing section and briefly described in
terms of the categories of persons immediately affected:

® Section 3001, pertaining to the definition of hazardous waste and the scope of the
regulatory scheme, primarily affects waste generators.

Section 3002, pertains to waste generator duties and responsibilities.
Section 3003, pertains to transporters of hazardous waste.

Section 3004, pertains to hazardous waste TSDF’s.

Section 3005, pertains to permitting requirements for TSDF’s and related adminis-
trative requirements and procedures.

Three alternative sets of regulations were analyzed for economic impacts. These are referred
to as Options A, B, and C. Option B is the proposed set of regulations (to be printed in the Federal
Register) and represents the core regulatory scheme. It served as the base line set for the economic
analysis. Options A and C present alternative approaches to certain features of the base scheme
of Option B. Option A represents a more costly approach and Option C a less costly one. Option A
is designed to provide a greater degree of control and protection, and Option C, a lesser degree.

B. REGULATORY SCHEME

The overall thrust of the regulatory scheme is to channel hazardous wastes from sources of
generation to sites with resources, expertise, and facilities appropriate to treat, store or dispose of
the wastes in a manner which protects human health and the natural environment. To achieve

21



this goal, TSDF’s are subject to permitting requirements intended to assure, among other things,
that financial requirements, technical standards and adequate procedures are maintained. Gen-
erators can direct waste only to lawfully permitted TSDF’s.

Transporters are regulated to maintain control over wastes in shipment. A central device for
the monitoring and control of waste movement is the shipping manifest. The document(s)
involved serve different purposes. As executed by the waste generator, the manifest identifies the
waste, directs it to its ultimate destination, and provides appropriate handling information. The
transporter uses the manifest and related documentation for transportation purposes. The end-
point TSDF uses the manifest as a delivery document to be executed and returned to the
generator/shipper as proof of receipt.

A combination of record retention, reporting requirements and identification codes is
created for administration and enforcement. Under the regulations proposed for RCRA Section
3010, a notification scheme is created which enables the EPA to assign unique identification
codes to each person affected by the regulations.

Pursuant to RCRA Section 3006, the hazardous waste management program may be
administered by either the federal EPA or authorized state agencies. For the sake of convenience,
in this chapter references to the administrative body have been confined to the EPA.

1. Generator Obligations

An overview of waste generator obligations under the proposed regulations is depicted in
Figure III-1. The initial step is to determine the existence of hazardous waste. There are some
exclusions by types or amounts of waste and by classes of persons (e.g., farmers), and provision is
made in the proposed regulations (Option B), and in the Option C alternative, for special
treatment for waste oil. The generator who produces waste subject to the regulatory requirements
must notify the EPA and obtain an identification code.

Hazardous waste may be managed only by a permitted TSDF. A generator may treat, store
or dispose of waste on-site, but must obtain a permit to do so. The regulations allow temporary
storage on-site (e.g., while awaiting shipment) for a prescribed period.

In preparation for shipment off-site, a generator must follow requireménts relating to
containment of the waste, packaging, labelling and marking. The waste must be transported
pursuant to a shipping manifest containing prescribed information. A copy of the manifest must
be retained for a certain time. Periodic reports summarizing waste movements must be prepared

and provided to the EPA.
2. Transporter Obligations

Under current regulations of the U. S. Department of Transportation, transporters are
subject to compliance obligations with respect to hazardous waste shipments. As a result, the

proposed EPA regulations are intended to minimize duplication of regulatory requirements.

Transporters of hazardous waste must obtain an identification code, but there are no
proposed permitting requirements. The basic legal obligation is to deliver the waste only to the

22
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permitted TSDF indicated on the shipping manifest. Hazardous waste is not to be accepted for
transport unless the waste is properly described, labelled, packaged, and placarded and unless it
is accompanied by a fully executed shipping manifest or equivalent document.

During shipment, appropriate handling, loading, and storage standards must be observed,
together with vehicle marking and placarding requirements. In the event of a spill (seepage, leaks
or other improper discharge), the transporter is obligated to clean up the spill (or take the
appropriate action required by law), to notify certain public agencies, and to provide spill reports.
Recordkeeping requirements are tailored to existing requirements for shipping papers. However,
periodic reports are not required.

3. TSDF Obligations

An overview of obligations for existing TSDF’s under the proposed regulations is provided in
Figure III-2. Facilities constructed after the effective date of the regulations will have similar
obligations, the major exceptions being that a single application must be filed and a permit
issued before construction can begin. There are also provisions in the regulations (not depicted in
Figure II1-2) for special limited-purpose TSDF’s and for limited-duration emergency disposal.

Once applicability of the regulations is determined, an existing TSDF will have to obtain a
permit to continue to operate. This applies both to generator-owned facilities, whether located on
or off the site of generation, and to independently owned facilities. The initial step is to obtain
interim regulation status by submitting a permit application within six months of the effective
date of the regulations. At a later time, and after technical review and hearings, the agency (or a
state) will issue a permit which will contain a compliance schedule to allow time for making
modifications necessary to comply with the regulations. Existing facilities are allowed to continue
operating under interim status, pending agency action on the permit application. To obtain and
maintain a permit, each TSDF must demonstrate full compliance with the technical standards,
financial requirements, and operating, monitoring and other procedures imposed.

The various standards, requirements and procedures required for TSDF’s are briefly listed
in Figure III-2. The requirements can be considerably detailed, depending on the nature of the
TSDF and the kind of hazardous waste involved. The proposed regulations contain provisions for
waiver of requirements that are inappropriate for a particular TSDF. In addition, to encourage
innovation, the regulations allow alternative facility designs if an equivalent degree of protection
and control can be demonstrated. The permitting procedures are substantially dependent on
technical documentation of TSDF compliance. Public participation and input is contemplated
and hearings will be held at the discretion of the EPA Regional Administrator.

C. SPECIFIC REQUIREMENTS
1. Criteria, ldentification and Listing of Hazardous Wastes

The proposed regulations (Option B) establish criteria for identifying and listing hazardous
waste, the identification methods that can be used, and a hazardous waste list pursuant to
Section 3001 of RCRA. The Option A alternative provides a broader scope of hazard, which
expands the amount of waste covered by the regulations, whereas Option C provides a lesser
scope.
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The underlying approach to implementing RCRA Section 3001 is similar in each option.
This approach involves the provision of characteristics for waste hazards, with testing methods
and test result interpretation instructions along with a list of hazardous wastes.

a. The Base Set: Option B

Figure III-3 depicts the compliance activity flow required by the regulations proposed
pursuant to Section 3001. The numbered nodes in the figure correspond to the numerical
designations for the summary of activities listed below:

1. The regulations are directed to all waste generators, transporters and TSDF’s. They
provide a uniform definition of waste hazard, testing and identification methods
and lists of hazardous wastes for every point of compliance activity. All waste
generators are expected to make an initial determination of the hazard character-
istics of their wastes. The regulations provide alternative means of making an
initial determination: apply the lists of hazardous wastes or processes; or, apply the
criteria of hazard characteristics and associated identification methods. In addi-
tion, a generator may declare its wastes to be hazardous.

1.1 If the application of the list of hazardous wastes or processes results in a
positive finding, the generator must presume his waste to be hazardous or demon-
strate that his waste (contrary to others in the same category) is not hazardous
because it does not have the characteristics which caused the waste to be listed.

1.2 If the application of the criteria and testing methods results in a positive
finding, the generator may apply tests for exclusion or accept the positive finding.

2. If the generator declares a waste to be hazardous, or otherwise determines a waste to
be hazardous, a notification must be filed in accordance with Section 3010
regulations.

The generator may wish to record and document these initial determinations for future adminis-
trative needs related to continuing compliance or for protective purposes. The regulations do not
explicitly require recording and documenting activities. The need to do so would be related,
however, to the existence of the Section 3001 requirements and changes in the lists or character-
istics. The method of documenting the determination is not specified, but left to the generator.

b. Option A

The Option A alternative to the proposed regulations includes a broader spectrum of hazard
characteristics than Option B and an extended range of tests under the toxic characteristic. In
addition, Option A specifies only two principal means of determining waste hazards: apply the
list of hazardous wastes and processes; or apply criteria and tests for determining hazard
characteristics. Declaration is implied but not specified.

c. Option C

The Option C alternative is narrower in scope than the baseline Option B in certain
respects: the characteristic for toxic wastes is eliminated and the list of hazardous wastes is
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reduced by excluding cement kiln dust wastes, utility wastes, phosphate rock mining and
processing wastes, uranium mining/milling wastes, oil drilling mud/brines, and any wastes based
solely on the toxicity characteristic. The enumerated wastes (and the industries that generate
them) were not included in this economic analysis. These changes from the baseline option do not
involve a change in the fundamental approach to determining compliance; they constitute a more
narrow scope of applicability.

2. Waste Generator Compliance Activities

The compliance requirements for hazardous waste generators are established in the regu-
lations proposed pursuant to RCRA Section 3002. These requirements apply after the Section
3001 determination that hazardous waste subject to the regulatory management scheme is or will
be generated.

While there are variances in specific requirements among the three options, the underlying
approach is similar; generators are required to treat, store, or dispose of hazardous waste only in
facilities legally permitted under the Section 3005 regulations. Wastes destined for off-site must
be transported pursuant to the shipping manifest, and generators must follow certain require-
ments with respect to reporting, manifest handling and retention, and containment, packaging,
labelling and marking of shipments.

a. The Base Set: Option B

Figure III-4 depicts the compliance activity flow required by the proposed Section 3002
regulations. The numbered nodes in the figure coincide with the numerical designation for the
summary of activities below:

1. All generators of waste (excluding individuals with respect to household refuse or
septic tank pumpings) must determine whether the waste is hazardous under the
Section 3001 regulations discussed above.

1.1 Persons (including farmers and retailers) generating less than 100 Kg of hazard-
ous waste in any month are relieved of the obligation to comply with most
requirements of the proposed regulations. However, the hazardous waste must
be disposed of in facilities complying with RCRA Section 4004, facilities per-
mitted under the RCRA 3005 regulations, or on-site under certain RCRA 3004
requirements,

1.11 Farmers generating more than 100 Kg of hazardous waste must dispose of
waste pesticides pursuant to FIFRA regulations, triple rinse each pesticide
container, and either ship the containers to SWDA or RCRA permitted
facilities, or bury them.

1.2 Persons, other than farmers and retailers, generating more than 100 Kg of
hazardous waste monthly must comply with the Section 3002 requirements
(described below). An initial requirement is to notify EPA and obtain a gener-
ator’s identification code.
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1.3 The proposed regulations allow generators of waste oil to transfer their com-
pliance obligations to persons (e.g., transporters, facility operators, etc.) who
will assume their obligations under the regulations. Waste oil generators must
still obtain an identification code and must retain copies of the assumption
contracts. In turn, the persons assuming the duties of the waste oil generators
become liable for performance of regulatory obligations to the extent agreed
upon in the contract with the generator.

1.4 Application may be made for confidential treatment of information supplied
pursuant to the manifest and reporting obligations.

2. Generators, including those persons who assume the duties of waste oil generators,
will probably need to develop a treatment, storage and disposal plan. An actual
plan is not required by the proposed regulations. But, compliance with the specific
obligations imposed appears to be most efficiently achieved through a coordinated
program involving assessment of internal waste streams, decisions on record reten-

tion and information storage for reporting, and other activities such as employee
training.

2.1 If hazardous waste remains on-site over 90 days, the generator must comply
with the 3004 and 3005 regulations, i.e., obtain a permit for a TSDF. A
recordkeeping system for waste treated, stored or disposed of on-site is neces-
sary, because annual reports are required.

2.2 If hazardous waste is shipped off-site, there are specific requirements:

® The waste must be contained in a proper package in accordance with DOT
regulations. The shipment must be labelled, placarded and marked in
accordance with DOT regulations. Additional marking requirements exist
for each package.

® A shipping manifest must be prepared in an original and three copies and
one copy retained until the original of the manifest or delivery document
(with receipt documented by the permitted facility) is returned, or for three
years. A retention, storage and retrieval plan is necessary, because the
documents must be accessible and available for inspection by enforcement
authorities.

3. Reporting obligations vary somewhat. The basic requirement is that generators
prepare and submit (a) quarterly reports summarizing all off-site shipments in the
prior quarter to foreign countries and those domestic shipments for which the
signed original manifest (or delivery document) has not yet been returned, and (b)
annual reports summarizing all shipments to permitted facilities within the U.S.
Implicit in this requirement is the establishment of an efficient record retention
and retrieval system.

® Annual reports are required for wastes managed on-site;

® Transporters (and TSDF’s) that assume a generator’s duties for waste oil must
submit annual reports for domestic shipments and quarterly reports for inter-
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national shipments and for domestic shipments for which the signed original
manifest (or delivery document} has not been returned.

® Reporting is not required if the off-site facility is owned by the generator and
located in the state of generation. However, the record retention requirements still
apply.

® Quarterly reports are required for international shipments. In addition, a copy of
the manifest must be sent to the appropriate regulatory agency of the foreign
country within one week of shipment.

b. Option A
The Option A alternative is more rigorous than the base line Option B in several respects:

® The exclusion from generator compliance obligations is simply defined as all those
generating less than 100 Kg of hazardous waste in any month. Option A does not
include special provisions for farmers and retailers who generate more than 100 Kg
monthly. This substantially expands the scope of waste generatica subject to
regulatory obligations.

® There is no provision for the Assumption of Duties of waste oil generators. This also
substantially expands the scope of waste generation subject to the regulations
(e.g., most automobile service stations).

& (Generators storing on-site over 90 days file quarterly instead of annual reports.
® No distinction is made between foreign and domestic off-site shipments.

® Reports for off-site shipments to independently owned T'SDF’s (and to those owned
by the generator but located in a different state) are required quarterly instead of
annually.

® There is no provision for reporting waste shipments for which the signed original
manifest (or delivery document) has not yet been received back by the generator.

c. Option C

The Option C alternative is less stringent than the base line Option B'in certain important
respects:

® The exclusion from generator compliance is increased from 100 to 1,000 kg of
hazardous waste per month, substantially reducing the number of generators and
the amount of hazardous waste subject to the regulatory scheme.

® Waste from commercial pesticide applications is excluded.

¢ The manifest requirements for off-site shipments are simplified to existing ship-
ping paper/bill of lading documentation which designate the TSDF and fulfill the
requirements of DOT regulations. Record retention for the shipping paper/bill of
lading copy is reduced to one year.

® The quarterly reporting requirement for shipments for which the signed original
manifest (or delivery document) has not yet been returned is eliminated. This
confines the quarterly report to international shipments only.
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® ‘The length of time for the permit exclusion for generators temporarily storing
hazardous waste on-site is increased from 90 days to one year.

3. Compliance Activities for Transporters

Requirements for transporters of hazardous waste are contained in the regulations proposed
pursuant to Section 3003 of RCRA. In this area, only two options were examined. The base set
was considered in the economic analysis for both Options A and B and is published in the April
28, 1978 Federal Register (43 F.R. 18506). The only alternative approach examined is in Option C.

In general, the proposed regulations for transporters require notification to the EPA and
establishment of a transporter identification code; acceptance of waste for transport in com-
pliance with the manifest system; delivery of hazardous waste to the designated TSDF; record-
keeping; marking and placarding of vehicles; and cleanup and reporting of spills.

a. The Base Set: Options A and B

The proposed regulations apply to persons transporting hazardous waste within the United
States. Transportation on the site of a waste generator or of a permitted (under Section 3005
regulations) TSDF is excluded. Transporters must also comply with applicable regulations of the
U. S. Department of Transportation. Thus, the proposed RCRA regulations are drafted to
promote consistency between the two sets of requirements and to eliminate unnecessary
duplication.

(1) Identification Code. A transporter must notify the EPA or authorized state agency that
it transports or intends to transport hazardous waste. Upon notification, the transporter will
obtain from the EPA an identification code. This code must appear on (1) all manifests for
shipments of hazardous waste, (2) any incident report, and (3) the delivery document, if one is
issued.

(2) Acceptance/Manifest Compliance. In accepting a shipment of hazardous waste, the
transporter must obtain a manifest signed by the generator designating the shipment to a
permitted TSDF. The transporter must sign the manifest acknowledging acceptance of the waste
and retain a copy (or a delivery document with the same information) to accompany the waste at
all times. Only sound containers that are properly labelled or marked may be accepted for
shipment. At delivery, the transporter must retain a copy of the manifest signed by the facility.

(3) Recordkeeping. Transporters are required to maintain for at least three years a copy of
either the manifest or the delivery (or other shipping) document that contains certification of
delivery of the waste at a permitted TSDF, or the transfer to another transporter.

(4) Marking of Vehicles. Placarding requirements apply to those hazardous wastes that
meet DOT’s definition of a hazardous material. All hazardous waste transporters must mark their

vehicles with:

® The name of the transporter, and

® The city or community of the home office.
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(5) Delivery. Hazardous waste may be delivered only to the permitted TSDF designated by
the generator. Upon delivery:

® the transporter must obtain certification of delivery on the manifest or delivery
document from an authorized agent of the TSDF, or

® if the transporter cannot obtain immediate certification, it must be acquired
within five working days after delivery of the shipment.

(6) Spills and Reporting. The proposed regulations require immediate removal of spilled
waste to protect human health or the environment. The transporter is required to telephone
immediately the National Response Center, U.S. Coast Guard, or a predesignated on-scene
coordinator. It must also file a written report to the DOT and ciean up the spill or take other
action as may be required by Federal, state or local agencies.

b. Option C

Under the Option C alternative, the paper work requirements of the baseline Option B are
somewhat reduced. Specifically:

® The manifest required to support a waste shipment need only be a shipping
paper/bill of lading which designates delivery to a permitted TSDF and fulfills the
requirements of DOT regulations. This is consistent with the corresponding change
in the Option C version of the 3002 requirements for generators shipping off-site
and eliminates the need for transporter signature.

® The recordkeeping requirement for the shipping paper/bill of lading (which re-
places the manifest document) is reduced to one year if not otherwise required by
DOT regulations.

® In the case of an accidental spill or discharge of hazardous waste, the requirement
that a transporter notify certain designated officials is eliminated. In addition,
reports of the incident are confined to those required by the DOT regulations only.

4. Compliance Activities for Hazardous Waste Treatment,
Storage and Disposal Facilities

Requirements for TSDF’s are contained in the regulations being proposed pursuant to
Section 3004 of RCRA. In this area, three options were considered. Again, the baseline set is
Option B. The greater degree of public health and environment protection is considered-in Option
A, and the lesser degree in Option C.

These regulations specify performance standards for human health and environmental
protection objectives. The performance standards cover general facility operations, storage,
treatment/disposal operations and special wastes. The principal differences between Options A,
B and C involve several specific elements of these standards. However, the overall approaches
and the human health and environmental objectives are quite similar.
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a. The Base Set: Option B

Figure II1-5 groups the compliance activity categories specified in the proposed regulations.
The categories in the figure correspond to those in the summary discussion below.

(1) Human Health and Environmental Standards. These standards are the human health
and environmental objectives used by EPA in reviewing permits and other applications of the
regulations. Compliance with these objectives, covering groundwater, surface water and air, is
mandatory for all TSDF’s. However, TSDF’s need only demonstrate compliance with applicable
standards for facility design or operations, for storage, for treatment/disposal, and for special
wastes in order to be in compliance with these objectives. EPA will bear the burden of proof to
demonstrate non-compliance with these objectives unless a TSDF is not in compliance with
applicable standards.

(2) General Facility Standards. There are basically two types of compliance activities for
TSDF’s in this area: for existing facilities, an initial phase of activity is necessary to establish
baseline requirements in each of the requirements areas; and a continuing phase is necessary to
maintain compliance. For new facilities, the initial phase of activity will be part of the design

specifications in the permitting preparation process specified in regulations pursuant to Section
3005.

The general facility standards (Figure III-5) indicate two levels of compliance activity. The
first level of activities are derived from the human health and environmental objectives. They
specify activities disallowed in keeping with the groundwater and air objectives (discharge to
groundwater and open-burning) and requirements for compliance with surface water objectives
(compliance with clean air act, clean water act, diversion structures, and surface water runoff
conversion).

The second level of compliance activities include specific operating procedures and prac-
tices, technical requirements and testing and monitoring requirements. These activity categories
are grouped into five broad areas:

Manifest, recordkeeping and reporting;
Training;
General Operations;

Site selection and ownership responsibilities; and

Site Security.

2.1 Manifest, Recordkeeping and Reporting — All TSDF’s must initiate and main-
tain a system for receiving manifests or shipping documents for hazardous
waste shipments. The receipt of hazardous wastes by a TSDF must be accom-
panied by an appropriate manifest or delivery document or, if a manifest or
delivery document is missing, must be reported to the EPA Regional Adminis-
trator quarterly. When a manifest or delivery document is provided, the TSDF
must certify receipt and supply one copy to the transporter, forward one copy to
the generator, and retain one copy of the certified document for a period of
three years. Special requirements are indicated for TSDF’s accepting off-site
deliveries of hazardous waste.
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All TSDF’s must maintain a daily operating log as the principal means of
recordkeeping. The regulations specify a number of items which are to be
entered into this log on a regular basis. This log is to be made available upon
request to EPA inspectors and turned over to the EPA upon closure of the
facility. In addition, all operating records are to be retained for three years and
all training records, until closure.

All TSDF’s must initiate and maintain a system to report on the following
activities: all incidents which initiated a contingency plan action; any prob-
lems detected by monitoring of leachate, groundwater or other systems; and
routine monitoring data. In addition, all TSDF’s must notify the EPA upon
cessation of any treatment or disposal operation and the closure of the facility.

2.2 Training — All TSDF’s must provide means for its personnel to acquire com-
petence in the hazardous waste management practices and procedures relevant
to particular job assignments. This may be accomplished by training programs
or demonstration of equivalent experience. Records of this competence and the
means by which it was achieved must be maintained for each of its personnel.
Also, all personnel must be trained in the contingency plan requirements for
the TSDF and must be given an annual review and update of their training and
competence.

2.3 General Operations — The operation of all TSDF’s must include a system for
analyzing incoming hazardous waste shipments. The regulations being pro-
posed require TSDF’s to obtain initially a detailed analysis of each waste
stream they handle. This analysis, with a detailed analysis and sampling, must
be performed annually. In addition to this analysis of waste streams, each
truckload or shipment must be sampled and a minimal analysis performed to
verify that its contents have been accurately represented on the manifest or
delivery document. Visual inspections of the facilities operations, equipment
and characteristics of the site must be made daily and the results entered into
the operating log. Groundwater and leachate monitoring systems must be
installed and monitoring data collected and analyzed on a regular basis. The
results of the sampling and analysis must also be entered into the operating log
and a quarterly report summarizing them must be sent to the EPA Regional
Administrator.

2.4 Site Selection and Ownership Responsibilities — Regulations under this cate-
gory bar sites from being located in specified areas such as fault zones or
wetlands. Closure and post-closure requirements and financial responsibility
requirements are also included under this category.

2.5 Site Security — All TSDF’s must comply with site security requirements.
These include the means to control entry to the site, a contingency plan to
permit effective response to emergencies, preparedness and prevention mea-
sures, and response and recovery capabilities.
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(3) Storage, Treatment/Disposal and Special Wastes Standards. The final level of perform-
ance standards specified in the proposed Section 3004 regulations focus on specific hazardous
waste storage/treatment/disposal practices and on special waste categories. These standards
apply to TSDF’s which engage in these specific practices and which treat, store or dispose of the
special wastes indicated. Requirements are specified for six methods of treatment/disposal, for
storage tanks and containers, and for the management of these general practices. Six special
waste categories are exempted from the requirements for storage, treatment, and disposal
standards.

b. Option A

The Option A alternative contains different requirements for several categories of standards
in Option B:

® The 500-year flood plain and the coastal high hazard area regulations of Option B
are changed to a 100-year flood-plain regulation.

® Sites in a permafrost zone are disallowed in Option A.

® The required distance between the property line and active portions of the facility
is modified from the 200 foot limit in Option B to 100 feet from any public road and
200 feet from any residence.

® The period indicated for training is expanded from 6 months in Option B to 12
months.

® Manifest, recordkeeping and reporting requirements are modified to require quar-
terly reporting of all manifest or delivery documents rather than the Option B
provision for quarterly reporting for exceptions and annual reporting for off-site
deliveries only.

® The detailed analysis of each waste stream is expanded to include a detailed
analysis of each type of waste from each source with regular sampling to confirm
that each shipment matches the analysis. Option B indicates a minimum and
detailed analysis level.

® The basis for deviation from the groundwater and for leachate monitoring has been
removed and the requirements for a comprehensive analysis are expanded.

® Surface water monitoring requirements are added.
® Visual inspections must be conducted daily, with no exceptions granted.

® Closure and post-closure requirements are expanded to require public hearing for
exception from post-closure requirements.

® The “transfer of ownership during post-closure” is not included as an option under
financial requirements. The financial responsibility requirements are expanded to
include a 40-year post-closure responsibility requirement and a more stringent
cost-estimation procedure.

® Standards for commercial products are included.

Some technical requirements for storage, treatment/disposal are changed to in-
crease the level of environmental protection.

® Special waste categories included in Option B are excluded in the Option A
approach.

40



c. Option C

The modifications to the baseline regulations considered under Option C involve reductions
in the level of human health and environmental protection:

® The minimum distance between the facility’s property line and the active portion
of the facility is reduced from 200 feet to 100 feet.

® The minimum distance between the facility’s surface impoundments, active por-
tions of landfills and treated areas of landfarms and public or private water supply
or livestock water supply is reduced from 500 feet to 250 feet.

® The financial responsibility requirements are reduced from a minimum of $5
million to a minimum of $2 million and the time after closeout during which the
owner/operator of the TSDF is responsible is reduced from 20 years to 10 years.
This modification is to be reflected in the trust fund for post-closure monitoring
and maintenance,

® The threshold limit value for air contaminants from non-paint emission sources is
to be applied as a time-weighted average over a 24-hour day rather than as a time-
weighted average over an 8-hour day and 40-hour week.

® The quarterly monitoring and minimum analysis of samples from the groundwater
and leachate detection system is dropped.

® Except for landfarms, the groundwater monitoring requirement is limited to
groundwaters that are underground drinking water sources.

® For all landfills and surface impoundments, the required permeability of the soil
liner and the final cover is decreased from less than or equal to 1 x 1077 cm/sec. to
less than or equal to 1 x 10 cm/sec.

® The restriction on the maximum vapor pressure of wastes that may be treated,
stored or disposed is eliminated.

® The time requirements for training personnel are increased from 6 months to one
year.

® The requirements for recordkeeping of manifest copies are replaced by require-
ments for recordkeeping of a shipping paper/bill of lading.

® The requirement for signatures on shipping papers/bill of lading is deleted.

Special waste standards for cement kiln dust wastes, utility wastes, phosphate rock
mining and processing wastes, uranium mining/milling wastes, and oil drilling
mud/brines are deleted and these wastes are excluded from Section 3004
regulations.

5. Permitting Procedures for TSDF's
The administrative procedures for applying for and obtaining a TSDF permit are contained
in regulations proposed pursuant to RCRA Section 3005. In this area, only two options were

considered. The baseline set applies to the economic analysis for Options A and B alike. The only
alternative approach examined is in Option C.
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In general, the regulatory scheme created by the 3005 proposed regulations is in the nature
of licensing. All TSDF’S are required to obtain a permit, whether on-site and owned by the
generator, or off-site and independently owned and operated. The proposed regulations take an
“interim”’ approach to allow for start-up implementation; existing facilities are phased into the
permittimg scheme through a two-step application process, dependent on a comprehensive
application and administrative review with provisions made for public participation and hearings
in appropriate cases.

At the time of this analysis, the EPA is in the process of integrating the permitting
regulations mandated by Section 3005 of RCRA with similar regulations prescribed under the
National Pollution Discharge Elimination System (NPDES) of the Clean Water Act (CWA) and
the Underground Injection Control Program (UIC) of the Safe Drinking Water Act (SDWA). The
end result of this process is expected to be a single administrative procedure which will allow
submittal of a single integrated permit application and granting of a single integrated permit
covering the requirements of all of the acts. Thus, facilities subject to more than one federal Act
will have to go through the permitting procedure only once.

Because the final product of the integration effort has not been completed as this report goes
to press, it has been necessary to use a previous version (July 1978) of the proposed Section 3005
regulations. While the integrated regulations are expected to be procedurally less complex than
those currently in use in granting NPDES permits, they are expected to be similar to the RCRA
regulations used in the cost estimates. Therefore, there will be some savings for TSDF’s seeking
any one of these permits for the first time.

a. The Base Set: Options A and B

Figure III-6 depicts the permitting processes created by the proposed Section 3005 regu-
lations. The numbered paragraphs below correspond to the key numbers in the figure.

(1) Obligation to Obtain Permit. All TSDF’S must have a permit to operate. Distinctions
are made — because of start-up considerations — between the administrative processing re-
quired for different types of facilities:

¢ Existing Facilities — pursue a two-step application process — interim status and
full permitting.

® New Facilities — those which plan to start construction after the effective date of
the regulations, will pursue a single application.

® Special Facilities — a category of four narrowly defined types (i.e., experimental
technologies, hospital/medical care waste, publicly owned treatment works and
certain ocean dumping vessels).

® Special Wastes — TSDF’S that manage six classes of special wastes identified

under Section 3004 will be considered as having a “permit by rule” (not shown in
Figure I11-6).

® Emergency — a limited, not to exceed 90 days, non-renewable permit
authorization.

If desired, any of the above categories can apply for confidential treatment of some of the
information required to be submitted.
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(2) Fulfillment of Permitting Requirements. These include compliance with the Section
3004 requirements discussed above, e.g., technical standards, financial responsibility, record-
keeping, etc. They also include additional requirements imposed by the proposed Section 3005
regulations, e.g., topographical maps, geologic and hydrologic details, and climatic conditions.

For existing TSDF’S, the proposed permitting process requires applications in two stages.
The Part A application is due within six months of the effective date of the regulations, with the
more complex Part B due at a later date to be established by the appropriate EPA Regional
Administrator for each particular application.

New TSDF’S must submit the equivalent of Parts A and B in a single application. The
permit is to be issued before construction begins, and the completed facility certified to be in
compliance with the permit before operation may begin. Also, the facility may be inspected by
EPA before operations are begun.

Special (limited waste) facilities have separate, somewhat streamlined requirements due to
the narrowly defined functions involved.

An unresolved issue is the extent to which applying TSDF’S will have to fulfill requirements
related to other (aesthetic) environmental considerations. One option under consideration by
EPA is a simple certification of compliance with all applicable state and local laws (e.g., zoning,
air, noise and water pollution controls, etc.). This would be the least costly. A more costly option
would be to require the applicant to prepare a Supplementary Environmental Analysis and allow
the EPA to insert appropriate additional conditions in the permit.

The proposed regulations provide a waiver procedure for unnecessary information per-
taining to compliance with the Section 3004 standards. The waiver must be sought by the
applicant with written justification and is intended to reduce permit application costs, because it
allows elimination of unnecessary or inappropriate requirements.

(3) Preparation and Filing of Application and Administrative Review. This is basically an
exercise involving paper documentation of compliance with requirements and standards. How-
ever, the potential for public hearings, disputes as to standards, etc., may inject possible
additional cost considerations, uncertainties and time delays.

The proposed regulations create a public participation process designed to fulfill “‘due
process’’ considerations, but to minimize protracted proceedings. Reliance is placed on staff
determinations; hearings are discretionary with the EPA Regional Administrator. The adminis-
trative process is depicted in Figure I11-7.

(4) Permit Issuance. The proposed regulations contemplate that EPA can impose appropri-
ate terms and conditions and schedules of compliance on any permit issued. These conditions and
schedules will follow the existing requirements and will be primarily used during the start-up
period as a mechanism to provide time and opportunity for existing TSDF’S to obtain full
compliance while continuing to operate.
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b. Option C

The Option C alternative makes only two minor changes to the baseline set proposed for
both Options A and B.

® The length of time for permit exclusion for generators who temporarily store on-site
is increased from 90 days to one year.

® The limited-purpose TSDF’s entitled to special facility permits are automatically
granted permits, eliminating the need to pursue the application process.

These changes are depicted in Figure III-6, which also depicts the Options A and B
approach.

D. STATE REGULATORY REQUIREMENTS
1. Background

In the decade between 1965 and 1975, a sizable number, perhaps a majority of the states,
developed solid waste regulatory programs. As a general rule, these solid waste provisions
provided the basis for the evolution of regulatory approaches for hazardous waste. For the most
part, this evolutionary process began in the early 1970’s, but only in a minority of the states.

The enactment of RCRA by the U. S. Congress in October, 1976, contributed to a rapid
increase in the enactment of similar state provisions. The latter statutes demonstrate the
considerable influence of the federal provisions. Accordingly, they were considered as “RCRA
induced” and were not included in the baseline of state regulatory schemes that impose com-
pliance costs independent of the new federal requirements.

Ten states had significant hazardous waste regulatory requirements prior to the 1976
RCRA: California, Illinois, Indiana, lowa, Louisiana, New York, Ohio, Oregon, Texas, and
Wisconsin. Unfortunately, no two of these states take an identical approach. It is not possible to
determine accurately whether requirements were strictly or loosely enforced. Further, it is not
possible to identify whether informal, but important, requirements existed. As a result, an
average state regulatory approach was fashioned and pre-RCRA state-imposed costs were as-
sessed on the basis of that average. The requirements described below reflect the average
standards.

A few states, in addition to those cited, had some hazardous waste management require-
ments prior to RCRA. However, these states were excluded from the baseline computation
because the requirements were minimal in terms of cost impacts.

2. Specific Requirements

The average regulatory requirements for the ten states are summarized below. The sum-
mary is organized in terms of RCRA Section numbers to permit comparison of compliance
obligations. In general, the average pre-RCRA state program depends on a manifest system.
Transporters or haulers are regulated or licensed and monitoring and enforcement data are
provided through reporting obligations. Hazardous waste is determined by established lists and
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criteria. Once identified, the waste is directed to regulated TSDF’s. However, the average pre-

RCRA state regulatory scheme was confined to off-site facilities, and did not apply to on-site
TSDF’s.

a. 3001 Requirements

The state definition of hazardous waste is substantially similar to that in the proposed
federal regulations. The common purpose is to protect both public health and the natural
environment. There are no substantial exceptions analogous to that proposed in Option B (and
also considered in Option C) for waste oil,

The average state program follows the lists and criteria approach of the proposed federal
regulations. Thus, the 3001 compliance costs are substantially the same as existing costs in the
ten states.

b. 3002 Requirements

A shipping document/manifest system lies at the heart of the average state program. This
imposes generator recordkeeping and reporting requirements that are similar to the proposed
federal approach. Confidential treatment is extended to those who seek it. The shipping prepara-
tion obligations for containment, packaging, and labelling are also substantially similar, largely
because of the common influence of the DOT regulations on state transportation regulatory
schemes.

However, the state programs generally do not provide the exception in the Section 3002
proposed regulations for waste generated below specific amounts. Nor are identification codes
required, although it seems implicit in the reporting requirements that there be a simple means of
identifying information sources.

c. 3003 Requirements

Because of reliance on the manifest system, the average state approach is similar to that of
the federal proposal in terms of impacts on transporters. The initial regulatory measure of many
states was to regulate waste transporters. All programs examined show the influence of the U. S,
DOT regulations.

d. 3004 and 3005 Requirements

The major difference between pre-RCRA state hazardous waste programs and the proposed
federal approach is in the area of “permitting.” Prior to 1976, regulatory approaches of the
different states varied. For example, California, Illinois and Texas developed a fairly detailed
approach to TSDF regulation over a period of years. Other states adopted a simple “‘registration”
approach pursuant to which it was required that TSDF’s identify themselves, provide reports,
and be subject to inspection and controls over new construction. In a few states, the appropriate
state agency provided expertise (in the form of advice and technical assistance) to facilities and
directed generators, or assisted in the selection of a particular facility for a particular waste.
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As a result, some of the proposed 3004 standards and requirements are in addition to those
routinely enforced in the ten pre-RCRA state programs. Further, the pre-1976 state standards
and requirements did not apply to on-site facilities.

Because of this relaxation of 3004 type requirements, few states before 1976 imposed formal
permitting obligations comparable to those in the proposed 3005 regulations. The average pre-
1976 state program lacked comprehensive application and paperwork requirements and did not
attempt public participation/input through notices and hearings. Geological, hydrological or
engineering surveys were required in appropriate cases and technical standards were fulfilled
largely through informal mechanisms such as technical assistance and advice. Financial require-
ments were not imposed. Thus, as in the case of 3004, some of the compliance requirements
proposed for 3005 are in addition to those imposed by the average state program.
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IV. ANALYSIS METHODOLOGY

A. INTRODUCTION

The economic impact assessment considers the cost of compliance and the consequent
economic impact on generator industries. The methodology for making the cost and impact
assessments is outlined in this chapter. In addition, a brief description is included of the
Hazardous Waste Management Network as a conceptual framework for evaluating changes in on-
site and off-site waste management practices.

The impact assessment includes four major steps. The first is a detailed listing of the
compliance activities required of generators, transporters, and off-site TSDF’s under the three
regulatory options. These activities are summarized in Chapter III. The second step is the
development of the unit costs of compliance for each of the required activities. These costs are
detailed in Chapter V. The third step is the estimation of the compliance costs. The procedures
for this step are discussed in this chapter, and the results are included in Chapters VII and VIIIL.
The final step is a qualitative assessment of the economic impacts resulting from the compliance
costs. The procedures are discussed in this chapter, and the results are shown in Chapter VIII.
The limits of the analysis are discussed in Chapter XI.

B. THE HAZARDOUS WASTE MANAGEMENT NETWORK CONCEPT

The pathways approach to hazardous waste management is intended to control the entire
life cycle of hazardous waste streams. Hazardous waste generators, transporters, and off-site
TSDF’s comprise a network of related activities which will be affected individually and as a whole
by the hazardous waste management regulations. In this report, the network has been called the
Hazardous Waste Management Network (HWMN).

The HWMN concept is used as a conceptual framework for categorizing the different
activities of its component parts and the parameters of the potential effects of RCRA on the flow
pattern of hazardous waste through the network. The regulatory requirements for any one
segment of the network also can impact the other segments. For example, if the regulations are
very restrictive on the hazardous waste generators, the flow of waste material will tend to shift off-
site into the transportation segment and the off-site disposal segment. Capacity constraints could
occur in both of these segments. The reverse could also be true; tight restrictions on off-site
facilities could keep the waste materials on-site, with potentially higher environmental risks.

Figure IV-1 illustrates the general relationships among the principal components of the
HWMN. The three principal segments of the network are:

® hazardous waste generators,
® hazardous waste transporters, and

® off-site disposal and reprocessing facilities.
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Each generator of hazardous waste has an array of alternatives for managing the waste.
They include:

on-site landfill,

on-site incineration,

on-site reprocessing or recycling,
on-site deep well injection,
on-site lagoon,

all of the above alternatives off-site, and

waste reduction.

The specific alternatives will vary for each generator, depending on the type of hazardous
waste, land availability, availability of disposal/reprocessing contractors, etc. In the absence of
RCRA requirements, these options are available to generators now. Of the approximately 23
million metric tons of waste generated annually from the selected waste streams of the industries
studied, about 80 is now stored, treated or disposed of at the generation site. The 80 reflects
the decisions of the individual generators about the least-cost alternative available to them,

The effect of RCRA will be to change the costs of the alternatives available to the gener-
ators. Of particular importance is the dramatically increased cost of operating small land disposal
facilities. For many generators, on-site disposal may no longer be a cost-effective solution, and
they will choose to send their waste off-site. With 80% of the waste currently managed on-site, a
shift of 109¢ of this 80 to off-site locations would increase the demand for off-site capacity by
50¢. Changes in the materials flow of the HWMN have not been estimated.

C. COMPLIANCE ACTIVITIES

To make estimates of the cost of compliance activities, it was necessary to identify the
obligations imposed by the proposed regulations. In turn, the obligations were broken down into
distinct compliance tasks which provided the basis for cost assessment and estimation.

The initial step in this process was to analyze the text of the proposed regulations. Once
obligations were determined, they were reduced to lists, charts and other appropriate forms of
graphic illustration. Compliance flow charts were then prepared to illustrate any alternative
courses of action and the sequential steps necessary to initiate and complete prescribed courses of
conduct. The purpose of the approach was to identify each specific task involved and to identify
the relationships among various tasks.

This process was repeated for each set of proposed regulations, for each catzgory of person
affected thereby, and for each of the three regulatory options. This enabled isolation of the
individual tasks required under each option for waste generators, for transporters, and for
hazardous waste treatment, storage, or disposal facilities. The tasks so identified, together with
the supporting flow charts, were then examined and analyzed to achieve ar understanding of the
nature of the requirements and to ensure that there were no omissions nor any double counting of
compliance activities.
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D. METHODOLOGY FOR ESTIMATING THE COST OF COMPLIANCE

The cost of compliance estimate depended upon a thorough analysis of the regulations,
which have many cost implications both implicit and explicit. The costs have been estimated for
three regulatory options (Option B was proposed) which differ on both major and minor points.

1. Procedure for Estimating Compliance Costs
The methodology followed five basic steps:

® defining the compliance activities resulting from each section (3001-3005) of
RCRA, Subtitle C;

® estimating unit costs for each activity;

® estimating the multiplier for each unit cost, (i.e., number of facilities, waste
tonnage, or number of waste streams);

® separation of states with prior regulation of hazardous waste from states without
laws; and

® performing the calculations and aggregating the results.
a. Defining the Compliance Activities

The sections of Subtitle C of RCRA contain two types of requirements, explicit and implicit.
Explicit requirements are those that compel specific actions on the part of generators, trans-
porters or TSDF’s, such as quarterly reporting, or the signing and transferring of manifests.
However, the regulations also have implicit requirements, such as administrative and overhead
actions, e.g., supervising the monitoring and testing procedures, or gathering information for a
permit application.

The flow diagrams of Chapter III outline the steps by which firms fall under and come into
compliance with the proposed regulations.

b. Estimating the Unit Costs

Once the regulations have been disaggregated into a series of discrete activities, unit costs
could be estimated for each step. The estimates were based on a number of sources, including
previous EPA studies by Battelle Columbus Laboratories, Arthur Young and Company, and

International Research and Technology, as well as discussion with Environmental Protection
Agency officials.

(The estimated cost and nature of each step are discussed in detail in Chapter V.)
c. Estimating the Multiplier
The goal of the analysis was to estimate the total cost of compliance with RCRA regulations

for each of the 69 segments studied. Once unit costs were devised, a basis for multiplication was
also necessary to convert the unit costs to the total cost.
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As indicated in Chapter V, the unit costs have many different bases; i.e., they can be per
ton, per facility, or per waste stream. For example, the cost of system development for TSDF’s is
$2,312 per facility. To calculate the total cost of systems development for a given segment, the
cost must be multiplied by the number of TSDF’s in the segment.

The methodology was not as simple as multiplying all costs by all multipliers for each
segment. It was recognized that some firms may be close to compliance levels, and that other
activities are site-specific (e.g., monitoring activities). Calculating the incremental costs of
RCRA regulations required these factors be taken into account.

Thus, facilities located in states that had regulations controlling some aspects of the
hazardous waste cycle to substantially the same degree were removed from this analysis because
they are already in compliance.

The following multipliers were also used:

Section 3001
90¢: of covered wastes are declared hazardous through application of the list;
10¢¢ of wastes undergo the testing protocol.

Section 3003
" 755 of wastes drummed in truck;
25% of wastes liquid in tank car.

Section 3004
10¢¢ of sites will not require zone of aeration monitoring;
80° will require leachate sampling, of which 25% will uncover leachate, needing
analysis.

One further estimation was made with regard to the multipliers. Although the estimates
with respect to the amount of waste managed on-site or off-site were available, no similar data
were available on the number of facilities which manage their waste on-site or off-site. This is an
important figure, because many costs are incurred by the firm that manages on-site. The model
assumed that the percentage of plants that managed on-site was equal to the percentage of waste
tonnage managed on-site. If the electroplating industry, for example, with 5,000 firms had 60% of
its waste managed on-site, then it was assumed that 3000 (i.e., 0.60 x 5000) firms were on-site
management facilities, and 2000 off-site.

d. Separation of States

As discussed in the previous section, certain states had passed regulations in force prior to
the passage of RCRA. Any actions taken by firms in those states under those regulations if
attributed to RCRA would be overstating those costs. Generally, the hazardous waste regulation
program in other states prior to RCRA was considered to be insufficiently developed to signifi-
cantly affect RCRA induced costs.

However, 10 states had passed some prior regulations. These were: California, Illinois,

Indiana, Iowa, Louisiana, New York, Ohio, Oregon, Wisconsin and Texas. The activities regu-
lated and the extent of regulation differed for each state. The approach was to classify the

55



regulations by the activity regulated — administration, monitoring/testing — and the phase of
the hazardous waste process regulation — generation, transportation or disposal.

Once classified, the stringency of the regulation was estimated and put into the analysis for
each state on a scale of 0 to 1.0

This scale factor was multiplied by the cost of compliance estimated for firms located within
those ten states. For example, if the cost of recordkeeping/reporting for generators for the Special
Machinery industry within those ten states was $45 million (arrived at by multiplying the unit
costs times the number of facilities and other bases), then it was multiplied by 0.75 to estimate
the total incremental cost of compliance.

e. Performing Calculations

This section presents the equations, constants and procedures used to calculate the in-
cremental costs of compliance. A detailed flow chart of the program is found in Appendix A.
Costs vary depending upon the section of the regulation, the activity and the option, requiring a
large number of equations. These equations are presented in the following order: regulation
section, activity and option. A definition of terms is included at the end of this section.

1. Section 3001
(a) Monitoring and Testing

i. Option A
Initial cost of applying criteria
streams) x 0.1 x $1,900.

ii. Option B
Initial cost of applying criteria = (number of facilities) x (number of waste
streams) x 0.1 x $750.

iii. Option C
Initial cost of applying criteria = (number of facilities) x (number of waste
streams) x 0.1 x $175.

(number of facilities) x (number of waste

|

|

{b) Administration (no difference among options)

Initial cost of documenting inventory = (number of facilities} x (number of
waste streams) x $71.

Initial cost of documenting results of criteria testing = (number of facilities) x
(number of waste streams) x 0.1 x $169.50.

Initial cost of applying list = (number of facilities) x (number of waste
streams) x $71.

Initial cost of incremental supervision = (number of facilities) x (number of
waste streams) x $50.

Annual cost of re-evaluating list = (number of facilities) x $35/year.

2. Section 3002
(a) Recordkeeping and Reporting
i. For All Options
Initial cost of ID code/notification = (number of facilities) x $31.50.
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ii. Option A
Annual cost of reporting quarterly = (number of facilities disposing off-site) x
$146.50 x 4/year.
iii. Option B
Annual cost of reporting on exceptions = (number of facilities disposing off-
site) x ($25.75 x 4 + $36)/year.

Annual cost of manifest storage and filing = (number of facilities disposing
off-site) x $68/year.

iv. Option C

Annual cost of reporting yearly = (number of facilities disposing off-site)
x $36.

(b) Administration
i. Options A and B

Initial cost of designing and implementing compliance procedures = (number
of facilities disposing off-site) x $776.50.

Initial cost of supervision = (number of facilities disposing off-site) x $150.
Annual cost of filling out manifest = (number of manifests) x $2.67.

Annual cost of ongoing supervision = (number of facilities disposing off-site)
x $450/year + (number of facilities disposing on-site) x $300/year.

ii. Option C
Initial cost of designing and implementing compliance procedures = (number
of facilities disposing off-site) x $492.50.
Initial cost of supervision = (number of facilities disposing off-site) x $125.

Annual cost of ongoing supervision = (number of facilities) x $300/year.

3. Section 3003
(a) Recordkeeping and Reporting
i. For All Options

Initial cost of ID code application/notification = (number of transporters) x
$49.20.

ii. Options A and B

Annual cost of manifest storage = (number of transporters) x $116 x 24/50.

(b) Administration
i. Options A and B
Initial cost of manifest handling system = (number of transporters) x $196.80.

Initial cost of truck marking = (number of transporters}) x 8
(trucks/transporter) x $9.15

Annual cost of manifest signature = 0.75x ($1 + x 1/6 x $3) + 0.256 ($2 + 1/6 x
$3) x (number of manifests)/year.

Annual ongoing supervision = (number of transporters) x $300/year.
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ii.

Option C

Annual ongoing supervision = (number of transporters) x $25/year.

(c) Contingency Plan

Annual cost of contingency reporting = (number of incidents) x $49.20.

4. Section 3004

(a) Technical Requirements

Initial capital cost of technical requirements = (number of disposers on-site) x
(capital technical costs).

Annual on-site costs of disposal = (volume of waste disposed on-site) x
(Level III cost of disposal minus Level I cost of disposal} x (percent of facil-
ities at Level I)/year.

Annual off-site costs of disposal = (volume of waste disposed off-site) x
(Level III price of TSDF minus Level I price of TSDF) x (percent of facilities
at Level I)/year.

(b) Financial Requirements

Annual on-site financial requirement cost = (number of disposers) x (cost of
financial requirements)/year.

Annual off-site financial requirement cost = (volume of waste disposed off-
site) x (unit cost of financial requirements)/year.

(c) Recordkeeping and Reporting

Annual on-site recordkeeping/reporting costs = (number of disposers) x (cost
of recordkeeping/reporting)/year.

Annual off-site recordkeeping/reporting cost = (volume of waste disposed off-
site) x (unit cost of recordkeeping/reporting)/year.

(d) Monitoring and Testing

Annual on-site monitoring/testing cost = (number of disposers) x (cost of
monitoring/testing)/year.

Annual off-site monitoring/testing cost = (volume of waste disposed off-site) x
(unit cost of monitoring/testing)/year.

(e) Administration

i.

ii.

ii.

Annual Costs for All Options

Financial requirements plan design = (number of disposers) x $1,440.
Site assessment and redesign plan = (number of disposers) x $1,880.
Annual Costs for Options A and B

Systems design = (number of disposers) x $2,312.

Annual Costs for Option C

Systems design = (number of disposers) x $2,008.

58



iv. Annual Costs

On-site administration cost = (number of disposers) x (cost of
administration)/year.

Off-site administration cost = (volume of waste disposed off-site) x (unit cost
of administration)/year.

(f) Training

Annual training cost = (number of disposers) x 15 x 300 + (number of off-site
disposers) x 25 x 300,

(g) Contingency

Annual on-site contingency cost = (number of disposers) x (cost of
contingency)/vear.

Annual off-site contingency cost = (volume of waste disposed off-site) x (unit
cost of contingency)/year.

5. Section 3005
(a) Recordkeeping and Reporting
i. For All Options
Initial ID code application/notification = (number of disposers) x $34.

Initial development of technical standards = (number of disposers) x $42,800

(b) Administration
i. For All Options
Initial analysis of permit and schedule = (number of disposers) x $1,840.

Annual update of systems and trucking schedule = (number of disposers) x
$876/year.

(¢) Training
i. For All Options

Initial development of training program = (number of disposers) x $9,750.

(d) Contingency
i. For All Options

Initial development of contingency plan = (number of disposers) x $830.

6. Definition of Terms

Number of facilities = Column 1 of Table VI-7.

Number of waste streams = Column 3 of Table VI-7.

Number of facilities disposing on-site = number of facilities x Column 6 of Table VI-8.

Number of facilities disposing off-site = 1 — number of facilities disposing on-site.
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Amount of waste disposed off-site = Column 2 of T'able VI-7 x Column 6 of Table VI-8.
Number of manifests = amount of waste disposed off-site + 20 tons/shipment.
Number of transporters = 3,000.

Number of incidents = 213.

Percent of facilities at Level I = Column 5 of Table VI-8.

Number of disposers = number of facilities disposing off-site + 200 TSDF’s.
Unit cost of x* = Table IV-1.

Cost of x* = Table IV-2.

Capital technical costs = Table IV-3.

Level I cost of disposal = Column 3 of Table VI-8.

Level III cost of disposal = Column 4 of Table VI-8.

Level III price of TSDF — Level I price of TSDF = Table IV-4.

E. GENERATOR INDUSTRY ECONOMIC IMPACT ANALYSIS

For purposes of this report, the economic impact of the hazardous waste management
regulatory Options A, B, and C is defined by the following economic impact parameters:

plant closures,

job losses,

U.S. production cutbacks,
price increases,

U.S. demand reduction, and
increased imports.

The degree of anticipated adverse economic impact on a generator industry segment is
determined by the extent to which the regulatory options are likely to cause any of these adverse
occurrences.

The analytical steps required to assess the likelihood of such adverse economic impacts are
as follows:

First, the cost of the hazardous waste management regulatory options was estimated for
each of the 69 segments of the 17 generator industries studied.

Second, the 17 industries and their 69 segments are characterized in terms of their size,
competitiveness, and pricing flexibility according to the following indicators:

production value,

production volume,

number of producers,

number of plants,

four-firm concentration ratio,

unit demand growth over the next five years,

* Where x represents the activities of technical requirements, financial requirements, etc.
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price elasticity of demand,
production substitution,
import competition,
capacity utilization, and
profitability.

Third, the magnitude of the cost increases which each generator industry segment is likely
to experience because of the regulations was determined. The expected cost increase for each
segment is defined as the cost of the regulation for that segment divided by the segment’s
production value. The resulting percentage is an indication of the increase in product cost which
firms in each industry segment face in order to cover the cost of the regulation.

Fourth, the cost increase for an industry segment having been determined, its capacity to
translate the cost increase into a price increase was evaluated. The evaluation takes into account
the segment’s characteristics (i.e., size, competitiveness, pricing flexibility) and the percentage
price increase required. If the required price increase is greater than 1-2%, it may not be possible
for all the firms in an industry segment to cover the full cost of the regulatory option in question
by raising their price. If substitutable products are readily available or there is significant import
competition or high elasticity of demand, a weaker firm may be forced to accept a reduction in
profit margin which might already be low. In such cases, adverse economic effects such as a
partial or complete plant closure may result in job losses. Further, even if the price can be
increased to cover the cost of the regulation, if the profitability of the whole industry segment
historically has been low (implying a poor cash flow position), some plants may have to close
because they cannot make the required capital investment in hazardous waste management.

Table IV-5 portrays the words used in the qualitative economic impact analysis to indicate
the likelihood that the compliance costs would result in changes in the economic impact meas-
ures. The matrix differentiates the magnitude in the change and likelihood of a change. These
qualititative assessment words are used on the economic impact tables in Chapter VIII. The
judgmental impact assessment differentiated between very small changes in the impact meas-
ures, and larger changes. Whereas a precise dividing line was not possible because of the
qualitative nature of the analysis, potential changes in the impact measures less than 0.5%
generally were described as negligible even if there was a high probability of their occurrence.

In Chapter VIII, the 17 generator industries, with their 69 segments, are characterized in
terms of their size, competitiveness and pricing flexibility. Then, the cost of each of the regulatory
Options A, B, and C is determined. Finally, an assessment of the economic impact of the
regulatory Options A, B, and C is made for each of the 69 industry segments.
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TABLE IV-1

UNIT COSTS OF COMPLIANCE (PER TON)
SECTION 3004 ANNUAL OPERATING COSTS

Landfill Lagoon Incineration
Activity Offsite Onsite Offsite Onsite Offsite Onsite
Option A
Technical $ 25 $ 250 $ .05 $ .60 $ .23 $ 234
Financial 11.89 56.13 2.37 11.23 11.89 56.13
Rec/Rep .05 .50 .01 .10 .05 .50
Mon/Test 5.24 13.20 1.05 2.64 5.32 14.00
Admin .32 2.47 .064 .49 .32 247
Training 20 1.22 .20 1.22 .20 1.22
Contingency .61 .61 .07 .70 32 3.20
Option B
Technical 23 2.31 .046 46 .18 1.82
Financial 2.06 6.30 41 1.26 2.06 6.30
Rec/Rep .038 .38 .008 .08 .038 .38
Mon/Test 4.35 4.35 .87 .87 4.40 .48
Admin .16 .90 .03 .18 .16 .90
Training .20 1.22 .20 1.22 .20 1.22
Contingency .61 .61 .07 .70 .32 3.20
Option C
Technical 23 2.31 .046 46 .18 1.82
Financial 1.54 427 .308 .854 1.34 427
Rec/Rep .037 37 .007 .07 .037 37
Mon/Test 2.56 4,05 .51 .81 2.59 4.45
Admin .08 .80 .016 .16 .08 .80
Training .20 1.22 .20 1.22 .20 1.22
Contingency .61 .61 .07 .70 .32 3.20

Source: Arthur D, Little, Inc., estimates.
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TABLE 1V-2

UNIT COSTS OF COMPLIANCE (PER FACILITY)
« SECTION 3004 ANNUAL OPERATING COSTS

Landfill Lagoon Incineration
Activity Offsite Onsite Offsite Onsite Offsite Onsite
Option A
Technical $ 0 $ 0 $ 0 $ 0 $ 0 $ 0
Financial 594,331 280,647 118,866 56,129 594,331 280,647
Rec/Rep 2,638 2,638 2,638 2,638 2,638 2,638
Mon/Test 262,000 66,000 52,400 13,200 266,000 70,000
Admin 15,927 12,327 16,927 12,327 15,927 12,327
Training 10,150 6,100 10,150 6,100 10,150 6,100
Contingency 30,350 3,350 3,400 3,400 15,800 15,800
Option B
Technical 0 0 0 0 0 0]
Financial 103,234 31,501 31,501 20,647 6,300 31,501
Rec/Rep 1,948 1,948 1,948 1,948 1,948 1,948
Mon/Test 217,733 21,733 21,733 21,733 220,233 24,233
Admin 8,099 4,497 8,097 4,497 8,097 4,497
Training 10,150 6,100 10,150 6,100 10,150 6,100
Contingency 30,350 3,350 3,400 3,400 15,800 15,800
Option C
Technical 9] 0 0 0 0 0
Financial 76,872 21,388 15,374 4,278 76,872 21,388
Rec/Rep 1,832 1,832 1,832 1,832 1,832 1,832
Mon/Test 128,283 20,283 128,283 20,283 130,783 22,783
Admin 4,028 4,497 4,028 4,028 4,028 4,028
Training 10,150 6,100 10,150 6,100 410,150 6,100
Contingency 30,350 3,350 30,350 3,350 15,800 15,800

Source: Arthur D. Little, Inc., estimates.
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Activity
Option A
Option B

Option C

TABLE V-3

INCREMENTAL INITIAL COST OF TECHNICAL EQUIPMENT FOR

Source: Arthur D. Little, Inc., estimates.

% Probability
of Change in
the Impact
Measure

WASTE MANAGEMENT
Landfill Lagoon Incineration
Offsite Onsite Offsite Onsite Offsite Onsite
$77,000 $77,000 $77,000 $77,000 $72,000 $72,000
71,000 71,000 71,000 71,000 56,000 56,000
71,000 71,000 71,000 71,000 56,000 56,000
TABLE IV4

INCREMENTAL PRICE OF DISPOSAL FOR
OFFSITE WASTE MANAGEMENT

Level Il —
Type of Site Level 1 Price/Ton
Landfill $ 8.60
Incinerator $54.00
Lagoon $ 1.80

Source: Arthur D. Little, Inc., estimates.

TABLE 1V-5

QUALITATIVE INDICATORS OF THE LIKELIHOOD OF CHANGE
IN THE MEASURES OF ECONOMIC IMPACT

% Change in the lmpact Measure

0-0.5% 0.6% and Above
0.0 none none
0-10 negligible negligible
11-25 negligible unlikely
26-50 negligible possibly
51-75 negligible probably
76-100 negligible likely
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V. UNIT COMPLIANCE COSTS

A. INTRODUCTION

The estimated unit costs of compliance with the provisions of the regulations are reported in
this chapter. The unit costs are for an individual compliance activity such as a single test, the
cost of one secure landfill cell, or the cost of obtaining one permit. These costs are used with
information on the numbers of waste generators and waste generation rates to estimate the
compliance costs for the industry segments.

The major categories of unit costs are: technical; financial requirements; monitoring and
testing; recordkeeping/reporting; contingency; training; and administration. Some of the unit
cost estimates were developed by Arthur D. Little, Inc., as part of the economic analysis whereas
others came from reports sponsored separately by EPA.

Ranges have been estimated for the unit costs and these ranges were used in the sensitivity
analysis. The financial responsibility requirement costs are subject to a particularly high uncer-
tainty because the type of insurance coverage envisaged is not generally available and future loss
rates cannot be confidently projected from available data.

B. TECHNICAL

For each generator segment investigated, the unit incremental technical costs of compliance
were calculated as the difference between an environmentally adequate treat-
ment/storage/disposal (TSD) method (designated as Pathways Level IIT) and the current TSD
method (designated as Level I). Pathways Level III and Level I defined the required change in
TSD practice for each segment. Standardized costs were used for the major TSD methods:
landfill, incineration, lagooning, and landfarming.

Level I TSD methods were derived primarily from the following 15 EPA reports on Assess-
ment of Industrial Hazardous Waste Practices prepared between the years 1973 and 1976:

1. Versar, Inc., “Assessment of Industrial Hazardous Waste Practices: Storage and
Primary Battery Industries,” U.S. Environmental Protection Agency, Contract
No. 68-01-2276 (1975).

2. Battelle-Columbus Laboratories, ‘“Assessment of Industrial Hazardous Waste
Practices: Electroplating and Metal Finishing Industries,” U.S. Environmental
Protection Agency, Contract No. 68-01-2264 (September 1976).

3. Wapora, Inc., “Assessment of Industrial Hazardous Waste Practices: Paints In-
dustry,” U.S. Environmental Protection Agency, Contract No. 68-01-2656 (1976).

4. Jacobs Engineering Co., “Assessment of Industrial Hazardous Waste Practices:
Petroleum Refining,” U.S. Environmental Protection Agency, Contract No. 68-01-
2288.

65



10.

11.

[}

(3N

14.

15.

Level I, as defined in the assessment reports, corresponded to the TSD method in most
common use at the time the reports were prepared. Unit Level I TSD costs given in the reports for
each industry segment were converted to January 1977 dollars using the Chemical Engineering
Plant Cost Index. In cases where initial estimates of impacts appeared to be unusually high, or
where there was reason to believe that hazardous waste management practice had changed since

. Arthur D. Little, Inc., “Hazardous Waste Generation, Treatment, and Disposal in

the Pharmaceutical Industry,” U.S. Environmental Protection Agency, Contract
No. 68-01-2684 (1976).

Calspan Corporation, ‘“Assessment of Industrial Hazardous Waste Practices in the
Metal Smelting and Refining Industry,” U.S. Environmental Protection Agency,
Contract No. 68-01-2604.

Foster D. Snell, Inc., “Assessment of Industrial Hazardous Waste Practices:
Rubber and Plastics Industry,” U.S. Environmental Protection Agency, Contract
No. 68-01-3194.

. SCS Engineering, Inc., “Assessment of Industrial Hazardous Waste Practices:

»

Leather Tanning and Finishing Industry,” U.S. Environmental Protection
Agency, Contract No. 68-01-3261 (November 1976).

. Wapora, Inc., “Assessment of Industrial Hazardous Waste Practices: Special

Machinery and Manufacturing,” U.S. Environmental Protection Agency, Con-
tract No. 68-01-3193.

Versar, Inc., “Assessment of Industrial Hazardous Waste Practices: Textiles In-
dustry,” U.S. Environmental Protection Agency, Contract No. 68-01-3178 (June
1976).

Midwest Research Institute, “A Study of Waste Generation, Treatment, and
Disposal in the Metals Mining Industry,” U.S. Environmental Protection Agency,
Contract No. 68-01-2665.

. Swain, Jr., John W., “Assessment of Industrial Hazardous Waste Management

9y

Practices: Petroleum Rerefining Industry,” U.S. Environmental Protection

Agency Consultant.

TRW Systems Group, TRW, Inc., “Assessment of Hazardous Waste Practices:
Organic Chemicals, Pesticides, and Explosives Industries,” U.S. Environmental
Protection Agency, Contract No. 68-01-2919 (1976).

Versar, Inc., “Assessment of Industrial Hazardous Waste Practices: Inorganic
Chemical Industry,” U.S. Environmental Protection Agency, Contract No. 68-01-
2246.

Wapora, Inc., “Assessment of Industrial Waste Practices: Electronic Components
Manufacturing Industry’ (January 1977).
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preparation of the assessment reports, plant managers were contacted by telephone for updated
Level I information. In many industry segments some of the plants were using environmentally
adequate technology. Incremental technical costs were assigned only to that fraction of the
industry reported as using an environmentally inadequate Level I technology. (In rare instances,
Level T was equivalent to Pathways Level III, and already in conformance with subsequently
proposed RCRA regulations.)

The environmentally adequate TSD method for each waste stream was identified, for
purposes of this impact analysis, with the Pathways Level III (PA Level IIT) approach specified by
Battelle!. Pathways Level III corresponds to technology acceptable under the proposed RCRA
regulations for generic types of wastes (e.g., heavy metal sludges, organic still bottoms, mining
and mineral tailings, etc.), irrespective of the industrial source. All of the hazardous waste
streams identified in the aforementioned assessment reports have been assigned to one of the
following PA Level III methods: secure chemical landfill; controlled incineration; landfarming;
lined lagoon; deepwell injection (one waste); ocean disposal (one waste); and several recycling
processes specific to particular waste streams. Unit costs for each PA Level III method were
estimated as follows:

Unit costs for disposal of wastes in PA Level Il secure (chemical) landfills are given in
Table V-1 as a function of landfill capacity. The costs are representative of a landfill with six-
meter-deep trenches which are lined with impermeable barriers and equipped with leachate
collection and treatment facilities. The unit costs include both capital amortization and oper-
ation and maintenance.

TABLE V-1

UNIT COSTS FOR SECURE LANDFILL DISPOSAL AS A
FUNCTION OF SITE CAPACITY

Landfiil Capacity Unit Disposal Cost

{MT/Yr) ($/MT)*
< 3,500 55
4,200 50
4,800 45
5,400 42
6,000 38
7,200 33
12,000 29
19,200 25
30,000 20
> 70,000 15

*January, 1977, dollars

Source: ““Cost of Compliance with Hazardous Waste Management
Regulations,” Battelle Columbus Laboratories, October 12,
1977.

1 Battelle Columbus Laboratories, “Cost of Compliance with Hazardous Waste Management Regulations,” U.S.
Environmentai Protection Agency, Contract No. 68-01-4360 (1978)
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For the wastes from each industry segment assigned to secure landfill under PA Level III,
unit costs were estimated from Table V-1 as follows. The total annual waste generated by the
industry segment was divided by the number of plants in the industry segment to obtain an
average annual quantity of waste per plant. For those plants disposing on-site, the landfill
capacity was assumed to be equal to the average quantity of waste per plant, and the unit costs
were interpolated from Table V-1. For plants generating more than 3500 MT/year and disposing
off-site, a minimum disposal cost of $15/MT was assigned, corresponding to disposal at a very
large landfill facility. For plants generating less than 3500 MT/year, a disposal cost of $55/MT
was assigned, corresponding to off-site disposal at a relatively small facility.

Unit costs of PA Level III incineration for organic chemical, pesticide and explosives wastes
(Table V-2) were obtained from a recent EPA report'. For other wastes assigned to PA Level III
incineration, unit costs of $100/MT and $200/MT were used for non-halogenated and halogenated
wastes, respectively. These estimates are based on a review of current charges by contract
disposal firms and an analysis of field experience?.

Unit costs of landfarming, the PA Level III method assigned to many petroleum refining
industry wastes, were derived from the industry assessment study. These were updated to 1977
dollars using the Chemical Engineering Plant Cost Index. The results are plotted in Figure V-1.

Lagoons or tailing ponds were selected as the PA Level Il approach for metals smelting and
refining wastes (i.e., some or all of the wastes from primary iron and steel, ferroalloys, primary
copper, primary zine, primary antimony, secondary copper, secondary lead, and secondary
aluminum), and for wool scouring, woven fabric, and knit fabric wastes.

For metals smelting and refining wastes, the PA Level III lagoon costs were estimated from
prior EPA studies. For the three textile industry segments likely to use lined lagoons, the
calculated PA Level III costs were based on costs for metals smelting and refining lagoons of
similar capacity. The resultant estimates, which range from $3.50 to $8.60 per MT for lined
lagoons handling from 1,203,000 to 150,000 MT/year respectively, are believed to be conservative.

C. FINANCIAL REQUIREMENTS

TSD facilities must demonstrate the availability of financial resources to settle claims
arising from release of hazardous waste into the environment (financial responsibility) as well as
to provide for site closure and long-term care. The costs of compliance with the financial
requirements provisions of the act fall into the following categories:

® A trust fund for closure costs;

e A trust fund for post-closure monitoring and operating costs (disposal facilities
only); and

® Site life liability insurance or other proof of financial responsibility.

1 Battelle Columbus Laboratories, “Cost of Compliance with Hazardous Waste Management Regulations,” U.S.
Environmental Protection Agency, Contract No. 68-01-4360 (1978).

2 Arthur D. Little, Inc /TRW Defense and Space Systems Group, “Destroying Chemical Wastes in Commercial Scale
Incinerators,” U.S. Environmental Protection Agency, Contract No. 68-01-1966 (1977).
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A trust fund for closure cost is required under all three options. The trust fund for post-
closure monitoring and maintenance differs for each option while the site life financial responsi-
bility costs differ with respect to required liability level.

1. Insurance Premium Cost

Annual insurance premium costs will differ with financial responsibility liability require-
ments; Options A and B require a liability level of $5 million per occurrence whereas Option C
requires a liability level of $2 million.

Another difference among the options that results in different cost is the requirement for
post-closure financial responsibility. Under Option A, annual liability insurance premiums are
part of the annual post-closure costs; neither Option B nor Option C requires post-closure
financial responsibility.

Liability insurance for non-sudden occurrences is not generally purchased and has not been
available until recently. Therefore, the cost of insurance to cover liability for non-sudden occur-
rences represents an incremental cost of compliance with RCRA because it would not be covered
by TSDF’s existing insurance policies.

A currently available insurance product that will probably fuifill RCRA financial responsi-
bility requirements is called an ‘“Environmental Impairment” policy and is written on a ‘“‘claims
made’ basis, where claim is defined as “any single claim or any series of claims resulting from one
and the same isolated, repeated or continuing environmental impairment.””* It is a liability
coverage (i.e., it provides for damages to persons or property other than that of the TSD facility
operator and his employees), and the price will not be directly proportional to size. Further, the
current pricing is based totally upon subjective views of the underwriter because data necessary
for an actuarial estimate are not available.

In the view of a broker placing the Environmental Impairment Coverage,” the smaller
generator-owned and operated TSD facilities (5,000 M® per year of waste) could expect a
premium of about $20,000 per year for a $4 million per claim, $8 million aggregate liability
coverage, whereas a large TSD facility in the business of handling wastes from all sources could
expect a premium of about $80,000 per year.

In the latter case, according to the broker, a corporate entity could have the same premium
cost to cover one large site or more than one large site; the maximum deviation in premium from
perceived risk would be on the order of plus or minus 15% around those levels. For a liability limit
of $5 million per claim the premium would probably be about the same as the $4 million/$8
million. For a liability limit of $2 million, the premium for each type/size of TSDF would be about
25% less, or $15,000 for a small generator TSDF and $64,000 for a large TSDF. These premium
costs have been used in the analysis of compliance cost on the assumption that the RCRA
definition of “occurrence” and the Environmental Impairment policy definition of “claim™ are
compatible,

1. “Environmental Impairment Liability Insurance,” brochure distributed by Wohireich & Anderson Group Ltd., Cran-
ford, New Jersey.
2. Howden Agencies Ltd., Cranford, New Jersey.
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2. Cost of Site Closure

All RCRA options require that TSDF’s be closed in such a manner that the land is amenable
to some productive use by the time of closure. This requirement implies that some restoration of a
TSDF may be necessary, and that TSDF’s utilizing large land areas will incur higher incremental
costs to comply with RCRA closure requirements than hazardous waste treatment facilities such
as incinerators.

The closure requirements of RCRA resemble those for strip mines, in the sense that both
types of operations must restore the land to usable condition. Closure deposit fund regulations
were therefore evaluated for their potential application to estimating RCRA closure deposit costs.
Figure V-2 illustrates the closure fund requirements for the Commonwealth of Pennsylvania,
where there is a minimum closure fund of $1,000 per acre for mines up to 60 acres, and an
increasing rate per acre thereafter. Landfills are generally smaller in area than strip mines and
usually represent shallower excursions into the ground (i.e., smaller volume displaced).

Extrapolating the closure schedule in Figure V-3 backward will yield a range of cost
indicated by the shaded area. From this analysis, a cost of $500 per acre was selected as the
closure fund size for landfills. This produces a closure fund ranging from $8,700 to $74,000 for the
facility sizes' examined.

For other facilities which treat or store hazardous waste, a closure cost of $8,000 per facility
was used, as cited in a study as the cost of closure estimated by the state of Oregon.?

3. Post-Closure Monitoring and Operation

The annual costs of monitoring (Section V-D) were assumed to be the same during the
active life of a landfill and after a landfill was closed under all three options studied. Also, the
maintenance/inspection program will be similar during landfill life and after the landfill closes
(landfills).

4. Total Financial Requirements Costs

The cost of the financial requirements of Section 3004 will vary from facility to facility under
each option studied. Figure V-3 illustrates the interaction of the components of financial require-
ments and the factors which influence closure funds, post-closure funds and annual insurance
COsts.

Under Option A, each disposal facility is required to set up an individual secured trust fund
to provide for site closure, as well as post-closure monitoring, maintenance and financial responsi-
bility for liability for a period of 40 years. The TSDF owner estimates the cost of closure, post-
closure, financial responsibility, monitoring and maintenance and then determines fund size as
indicated in Section E of Figure V-3, using a real interest of 1.852%. For example, since 40 years of
post-closure care are required, the annual post-closure costs are multiplied by 28.08 and added to

1. See Table V-3 through V-5.

2. Hazardous Waste Management Issues Pertinent to Section 3004 of the Resource Conservation and Recovery Act of
1976, report to the Environmental Protection Agency by International Research and Technology Corporation,
September 1977, p. II-8.
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the site closure cost to obtain the total size of the fund. The fund is built up over the first half of
site life and thus the operator determines the annual payments as a function of site life. For
example, the portion of the total fund contributed annually for a site with a 10-year life will be
17.3%. The site is required to post a surety bond for the difference between the fund size and the
sum of the annual contributions made to date, as shown in Block H of Figure V-3. In addition, all
TSDF operators must provide for financial responsibility during site life for $5 million per
occurrence for claims arising from release of hazardous waste.

Option B differs from Option A in the following respects:

There is no provision for post-closure financial responsibility for liability.
Surety bonds are not required.

Post-closure care must be provided for 20 years.

The regulation specifies a ‘‘real” rate of interest of 2%.
Option C differs from Option A and is similar to Option B in that:

There is no provision for post-closure financial responsibility for liability.*
Surety bonds are not required.
Post-closure care is required for 10 years.

The regulation specifies a real interest rate of 2%.

The liability coverage required is $2 million.

The unit and annualized costs of compliance are portrayed for selected disposal facilities in
Tables V-3-V-5. Each variation in facility site life will generate a variability in annual cost:
under all three options a facility with a 10-year site life will have substantially higher annual costs
than a facility with a 20-year life. Therefore, an average of the 10-year and 20-year site life costs
was used in the analysis.

The costs of compliance vary considerably by Option. Option A is by far the most costly at
$56.13 M* for a small facility and $11.89 M? for a large facility. Whereas Option C is less costly
than Option B, the differential is not nearly as large as that between Options A and B.

D. MONITORING AND TESTING COSTS
1. Introduction

Most of the testing costs will be incurred in connection with Section 3004 as part of the
ongoing operations of TSD Facilities. In addition, testing may also be carried out in connection
with the requirements for the identification of hazardous wastes under Section 3001. Some of the
tests specified are accepted standard tests carried out routinely by commercial laboratories.
Quoted prices for standard tests have been used in this report. Other tests are not widely accepted
and unit costs have been estimated by Arthur D. Little, Inc., based on waste sampling and
analysis.

1. Post-closure financial responsibility for liability is to be covered by legisiation creating a National Trust Fund.
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TABLE V-3

FINANCIAL REQUIREMENTS — UNIT COSTS

OPTION A
5,000M> 5,000M3 50,000M° 50,000M>
10-Year 20-Year 10-Year 20-Year
Post-Closure/Closure Fund
1. Closure Cost 8,700 17,400 87,000 174,000
2. Post-Closure Monitoring 40,600 40,600 40,600 40,600
3. Post-Closure Maintenance 10,950 10,950 10,950 10,950
4. Post-Closure Liability Insurance 20,000 20,000 85,000 85,000
5. Total Fund
a. Closure 8,700 17,400 87,000 174,000
b. Recurring 71,550 71,550 136,650 136,550
40-Year Total 2,017,824 2,026,624 3,921,324 4,008,324
6. Annual Contribution 349,084 161,989 678,389 300,624
7. Surety Bond 10,089 10,132 19,607 20,042
8. Insurance Premium 20,000 20,000 85,000 85,000
9. Average Annual Cost 379,173 182,121 782,996 405,666
Nt~ ... —P—_
Average $280,647 $594,331
$/m3 $56.13 $11.89

Source: Arthur D. Little, Inc., estimates.
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TABLE V4

FINANCIAL REQUIREMENTS — UNIT COSTS

OPTION B
5,000M° 5,000M° 50,000M° 50,000M°
10-Year 20-Year 10-Year 20-Year
Post-Closure/Closure Fund
1. Closure Cost 8,700 17,400 87,000 174,000
2. Post-Closure Monitoring 7,000 7,000 7,000 7,000
3. Post-Closure Maintenance 3,120 3,120 3,120 3,120
4, Post-Closure Liability Insurance - —_ — —
5. Total Fund
a. Closure 8,700 17,450 87,000 174,000
b. Recurring 10,120 10,120 10,120 10,120
40-Year Total 172,846 181,646 251,146 338,146
6. Annual Contribution 15,556 7,443 22,603 13,864
7. Surety Bond - _ _ —_
8. Insurance Premium 20,000 20,000 85,000 85,000
9. Average Annual Cost 35,556 27,443 107,603 98,864
Average $31,501 $103,234
$/m3 $6.30 $2.06

Source: Arthur D. Little, Inc., estimates.
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Post-Closure/Closure Fund

Closure Cost
Post-Closure Monitoring
Post-Closure Maintenance
Post-Closure Liability Insurance
Total Fund
a. Closure
b. Recurring

— Year Total
Annual Contribution
Surety Bond
Insurance Premium
Average Annual Cost

oL~

© N

Average
$/m3

TABLE V5

FINANCIAL REQUIREMENTS

UNIT COSTS
OPTION C
5,000M3 5,000m3
10-Year 10-Year
8,700 17,400
6,500 6,500
3,120 3,120
8,700 17,400
9,620 9,620
94,800 103,500
8,532 4,244
15,000 15,000
23,532 19,244
—— N ——m———
$21,388
$4.27

Source: Arthur D. Little, Inc., estimates.

50,000M° 50,000M°3
10-Year 20-Year
87,000 174,000
6,500 6,500
3,120 3,120
87,000 174,000
9,620 9,620
173,100 260,100
15,679 10,664
63,750 63,750
79,329 74,414
m

$76,872
$1.54

Under Section 3004, which requires an examination for hazardous contaminants in
groundwater and, in some cases, in surface water and ambient air, monitoring costs will be borne

by operators of TSDF’s.

The following section describes the unit costs associated with each of these activities.
Option B is discussed in detail, and significant differences with Options A and C are indicated.

2. Section 3001, Testing Costs

A testing protocol can be divided into three phases:

® Sampling,

® Sample preparation, and

® Analysis.

Costs for sampling and sample preparation are associated primarily with the physical
characteristics of the waste, whereas the cost of analysis is determined by the chemical character-
istics. Those wastes which are complex mixtures will invariably require more costly sampling and

analysis.
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a. Option B.

Section 3001 requires an initial determination of whether a waste is hazardous. This
determination can be accomplished in several ways. If the waste is identified in the lists (Section
3001, Part 250.14" testing is not required unless the generator wishes to apply for an exclusion. If
the waste is not listed the generator may wish to test the waste to determine whether it is
hazardous on the basis of characteristics specified in the regulations. It is assumed that many
generators will apply the lists and that only about 10% of the total waste generated will be

subjected to testing.

The waste must be tested against one or more of the following characteristic(s), as appli-

cable (see part 250.13):

® Ignitable
® (orrosive
® Reactive
® Toxic.

From an evaluation of the test protocol, the unit testing costs were derived as shown in

Table V-6. The estimate ranges from $455 to $1,000, with an average of $750.

TABLE V-6

SECTION 3001. UNIT COSTS FOR TESTING USING THE SECTION 3001 PROTOCOL

(dollars)
Test Characteristic Option A
(a) Ignitable Waste 25-50
(b) Corrosive Waste 30-100
(c) Infectious Waste -
(d) Reactive Waste 50-100
(e) Radioactive Waste 30-50
(f) Toxic Waste
Sampling 50-250
Extraction Procedure 100-200
Metabolic Activation 400-1,200
Genetic Damage (bacteria) 200-300
Genetic Damage (enkaryotic organisms) 400-600
Bioaccumulation 50-100
Testing against drinking water standards -
Subtotal for toxic wastes 1,200-2,650
Total 1,335-2,950
Average cost used in model calculations 1,900
b. Option A.

Unit testing costs associated with Option A are higher because additional characteristics
must be determined. Tests are required for radioactivity, bioaccumulation and genetic activity

1. All quotations of section and part refer to the proposed regulations published in the Federal Register Part IV,

Monday, December 18, 1978, p 589 et seq.
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(as specified in part 250.15 and Appendices VIII, X, XI). Unit costs under Option A are estimated
to range from $1,335 to $2,950, with an average of $1,900.

c. Option C.

Unit testing costs are reduced under Option C, by elimination of the testing for toxicity, to a
range of $105 to $250, with an average of $175.

3. Section 3004, Testing Costs

The regulations in Option B, Part 250.43, require that all shipments of waste for disposal be
tested according to a protocol which describes a minimal test [250.43 (h)]. In addition a detailed
analysis is to be obtained or repeated as necessary [250.43 (g)]. The following assumptions were
made as to the number and cost of testing at TSDF’s (off-site disposal):

Per TSDF site:

2,000 (20 tons each) shipments per year

A detailed test for 10% of the shipments

A minimal test for 90% of the shipments

Comprehensive test, per sample, cost $200-$800, average $500
Minimal test, per sample, cost $40-$80, average $60

Therefore, total annual costs $112,000-$304,000, average $208,000.

The regulations do not differentiate between on-site and off-site disposal. In general, on-site
disposers have smaller quantities for disposal; the disposal process may be continuous, and the
“shipments” therefore not identifiable; and the hazardous characteristics of the waste will be
better known. Unit costs for on-site disposal have been estimated on the basis of the following
assumptions.

Per TSDF site:

® Three different wastes for disposal

® A comprehensive test quarterly

® A minimal test weekly

® (Comprehensive test, per sample, cost $200-$800, average $500
® Minimal test, per sample, cost $20-$50, average $35

® Therefore, total annual costs $15,400-$17,100, average $11,250

a. Option A.
Option A specified a detailed analysis of each type of waste from each source. The testing

protocol and frequency of sampling were not specified. It was assumed that the cost of a detailed
analysis could range from $400 to $2,000, but would generally be close to $500.

b. Option C.

No change from Option B.
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4. Section 3004, Monitoring Costs
a. Option B

Option B calls for monitoring of leachate, groundwater and in some instances air emissions
and soil contamination. The unit costs are summarized in Table V-7.

TABLE V-7

AVERAGE TESTING AND MONITORING COSTS (per site)
ASSOCIATED WITH SECTION 3004

{dollars)
Option Al Option B Option C
Testing
off-site disposal 208,000 208,000 208,000
on-site disposal 11,250 11,250 11,250
Monitoring
Leachate (Zone of Aeration}
Capital Cost 1,000 1,000 1,000
Annual Cost, First year 6,600 6,600
Annual Cost, Subsequent years 1:200 1,000 500
Groundwater (Zone of Saturation)
Capital Cost 15,000 15,000 15,000
Annual Cost, First year 2400 13,200 13,200
Annual Cost, Subsequent years ! 2,000 1,000
Surface Water not required not required
Capital Cost 6,000
Annual Cost 33,000
Air Monitoring
Incinerators, Capital Cost 50,000 40,000 40,000
Incinerators, Annual Cost 8,000 6,500 6,500
Other TSD, Capital Cost 55,000 55,000 55,000
Facilities, Annual Cost 4,000 4,000 4,000
Soil Monitoring (land farms) 38,500 38,500 38,500

1. Option A has no additional first-year costs.

(1). Groundwater Monitoring (Zone of Saturation)

This regulation (250.43-8a) requires that four monitoring wells be constructed, one back-
ground well situated in an area hydraulically up-gradient from the facility and three wells
hydraulically down-gradient from the facility. Each well is to be constructed to allow sample
collection to detect leachate which may have penetrated the saturated zone. Each well must be
able to sample from more than one depth, if necessary, and it was assumed that 2-3 wells on
average will require sampling at two depths (i.e., a total of 6-7 samples per site).

Costs for installation of groundwater monitoring wells also vary with the site geology and the
extent to which the geology and depth of groundwater have been previously determined. Typi-
cally, a number of exploratory wells must be dug and tested at each site in order to map the site in
detail. From the results of this survey the final monitoring wells can then b2 located and drilled.
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Data in a recent EPA study of groundwater monitoring® indicate that the capital costs for site
exploration, drilling and installation of monitoring wells will range from about $5,000 to $25,000,
with an average of $15,000.

The regulations further specify:

A comprehensive analysis before operating facility;
Comprehensive analysis monthly, first year;
Comprehensive analysis annually, subsequent years; and
Minimal analysis quarterly, subsequent years.

The requirements for comprehensive and minimal analysis are defined in part 250.43-8(c).
Sampling costs of $25 to $100 (average $50) to collect 6-7 samples were assumed. Samples from
the three down-gradient wells are then composited for a single analysis, in addition to the analysis
for the background well.

Comprehensive analysis = $300 to $1,000, average $500
Minimal analysis = $50 to $150, average $100

The overall costs for groundwater monitoring (excluding capital costs) are as follows:
Per TSDF Site:

® First year, $7,800 to $26,400, average $13,200
® Subsequent years, $1,250 to $3,700, average $2,000.

It is assumed that 10% of the disposal sites will have no groundwater or will lie over a saline
aquifer; therefore, only 90 of sites will require a groundwater monitoring system.

(2). Leachate Monitoring (Zone of Aeration)

Option B [part 25.43-8(b)] requires zone of aeration monitoring unless a leachate detection
and removal system is installed below the disposal site.

The following assumptions were made to determine the number of sites requiring leachate
monitoring in the zone of aeration:

a. Ten percent of sites have no groundwater or lie over a saline aquifer.
Therefore, these do not require zone of aeration monitoring.

b. Ten percent of sites have either natural clay base or clay liner and synthetic liner.
These require zone of aeration Monitoring.

c. Eighty percent of sites have clay liner with leachate collection system; these require

leachate sampling. 25% (20 of total sites) will get leachate and require leachate
sampling and analysis.

1. “Ground-Water Monitoring,”’ Geraghty & Miller, Inc., under EPA contract 68-01-3703, May 1978
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Sampling of leachate by using a pressure lysimeter would be the preferred method for those
sites which do not have a leachate collection system.! Costs incurred are related to the type and
variety of the geologic formations underlying the site and the depth of the unsaturated zone. It
may be impractical to provide a sample point underneath the waste and thereby require more
lysimeters adjacent to the waste. It was assumed that on average such sites will require 1 to 3
pressure lysimeters installed in 6" boreholes within 30 feet of the surface. Cost of equipment and
installation is estimated at $500 to $1,500 (average of $1,000) for each disposal cell. For those sites
which have a leachate collection system, the capital costs are incorporated into the costs for
construction of that particular design.

Analysis requirements are the same for either approach. The regulations specify monthly
comprehensive analysis the first year, with quarterly minimal analysis and an annual com-
prehensive analysis thereafter. Assuming that a TSD site has an average of five cells and the five
samples are composited for analysis, the 30% of the total sites requiring sampling and analysis
have the following costs:

Per TSDF Site:

® First year, $3,900 to $13,200, average $5,500
® Subsequent years $575 to $1,900, average $1,000.

Landfarms are to be monitored by taking soil cores annually, one per acre, and analyzing
the lower one-third [250.45-5(e)]. Information in a recent report? suggests that landfarms vary in
size from 20 to 50 acres, with an average of 35 acres (i.e., 40-100 samples/year). Assuming that the
toxicant extraction procedure and analysis described in Section 3001, part 250.13 (d) is appli-
cable, the cost for each sampling and analysis is $350 to $750 and the average $550.

Per TSDF Site:
Cost for soil sampling and analysis is $14,000 to $75,000, and the average is $38,500.
(3). Air Monitoring

Incinerators are required to continuously monitor the temperature and carbon monoxide
content of the exhaust emissions. The following costs were assumed:

Per TSDF Site:

e Capital costs $30,000 to $50,000, average $40,000
® Operating costs $3,000 to $10,000, average $6,500.

Some facilities (landfills, landfarms and surface impoundments) may choose to dispose of
ignitable, reactive, volatile or incompatible wastes. These sites require air monitoring to ensure
that the nonpoint source emissions from the facility do not contribute air emissions to the
atmosphere that exceed limits prescribed in 250.45. The preamble to Section 3004 states under

1. Ground-Water Monttoring, Geraghty & Miller Inc., under EPA contract 68-01-3703, May 1978

2. Land Cultwation of Industrial Wastes and Municipal Solid Wastes, Vol. |, T. Phung, et al., SCS Engineers, August
1978, EPA-600/2-78-140a.
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Air Monitoring that air sampling procedures are under development by EPA.! On the basis of
information supplied by EPA concerning a method which measures emissions at the surface, the
following assumptions were made:

Capital costs of sampling and analysis = $47,000 to $62,000, average $55,000

Cost per sample for sampling and analysis = $100 to $300, average $200. Five analyses
will be done per site each quarter.

Per TSDF Site:

Sampling and analysis cost $2,000 to $6,000, average $4,000. It was assumed that
about 5% of all sites will require air monitoring,.

b. Option A.

The requirements for groundwater monitoring (zone of saturation) are similar to those of
Option B except that the comprehensive analysis is expanded to include secondary drinking
water standards and other hazardous materials in the waste. This will increase the unit cost of
comprehensive analysis to about $400 to $1,000 with an average of $700. There are no specified
requirements for additional monitoring during the first year.

Per TSDF Site:
Annual costs for sampling and analysis are $1,300 to $3,500, average $2,400.

Option A additionally has requirements for surface water monitoring. The details of instal-
lation and operation are not specified. The following have been assumed:

A total of 2 to 6 stations per site, average 4

Monitoring after major rainfall events, but at least quarterly, i.e.,, 4 to 20
times/year, average 10

A total of 8-120 samples/year, average 40
Cost of equipment and installation, per station = $1,000 to $2,000, average $1,500
Cost of operation and maintenance = $4,000 to $6,000, average $5,000

Cost of sampling and analysis per sample = $400 to $1,000, average $700.

Per TSDF Site:

Capital Costs = $2,000 to $12,000, average $6,000

Operating Costs = $4,000 to $6,000, average $5,000

Sampling and Analysis Costs = $3,200 to $120,000, average $28,000.

For incinerators, Option A requires monitoring of carbon dioxide and oxygen in addition to
carbon monoxide. This will increase capital costs to about $35,000 to $65,000, average $50,000,
and operating costs by $3,500 to $13,000, average $8,000.

1. P Zimmerman, Washington State University, Private Communication, Dec. 1978.
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c. Option C

Option C limits groundwater and leachate monitoring to those facilities which can con-
taminate groundwater that is being used as a source of drinking water. It was assumed that this
will reduce the number of sites which require monitoring to about 25% of the total sites.

Elimination of the quarterly minimum analysis requirement for groundwater and leachate
will reduce the sampling and analysis cost to $650 to $2,200 (average $1,100) for groundwater
monitoring and to $325 to $1,100 (average $550) for leachate monitoring.

It was assumed that the costs for testing, air monitoring and soil monitoring are the same as
those for Option B.

E. RECORDKEEPING/REPORTING UNIT COSTS

Recordkeeping and reporting costs refer to those costs associated with the explicit reporting
or recordkeeping requirements of RCRA, as follows:

Section 3002 (Option A) — Quarterly reporting, ID code application and notification;
storage of manifests for three years.

Section 3002 (Option B) — Quarterly reporting on outstanding manifests, annual report-
ing, ID code application and notification, storing transfer of liability contracts, storage of
manifests for three years.

Section 3002 (Option C) — ID code application and notification, storage of shipping
papers/bills of lading for one year, annual reporting.

Section 3003 (Options A and B) — 1D code application and notification, storage of mani-
fests for three years.

Section 3003 (Option C) — ID code application and notification, storage of shipping
papers/bills of lading for one year.

Section 3004 (Options A and B) — Quarterly reporting, storage of manifests for three years,
ID code application and notification, disposal method recording, report of monitoring data.

Section 3004 (Option C) — ID code application and notification, storage of shipping
papers/bills of lading for one year, quarterly reporting on shipping papers, disposal method
recording, report of monitoring data.

1. Waste Generators Section (3002)
In all options, waste generators must apply for an ID code, but the format of the code differs

from option to option. The ID code application requires a listing of wastes that are generated but
it is assumed this listing is an activity more directly related to 3001 requirements.
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Time to apply: 1 hour @ $27.50 Technical $27.50
1/2 hour @ 8.00 Clerical 4.00

$31.50

The requirements for quarterly reporting also differ among the three options. In Option A,
all generators who do not ship to an owned off-site facility in the same state must report quarterly
on the contents of their manifests. In Option B, the reports are divided into two: a quarterly
report on outstanding manifests and an annual summary report. Furthermore, the stipulation in
Option B that the generator-owned off-site TSDF must be in the same state is dropped. In Option
C, no quarterly reporting is required.

Option A:

8 hours Clerical $ 64.00
3 hours Technical 82.50
4 x year $146.50
Option B:

1-1/2 hours Clerical $12.00
1/2 hour Technical $13.75
4 x year $25.75

+ annual report of $36.00 for Options B and C.

Option B also requires storage of all transfer-of-liability contracts. This storage cost was not
included in the unit costs because it pertains only to the waste automotive oil industry. Although
not one of the 17 generator industries studied in this report, the impact on the waste automotive
oil industry, determined in a separate study, is given in the Executive Summary.

Option B also requires storage of manifests from the TSDFs for three years. This cost is
small, approximately $68/year for each generator which ships off-site.

Option C requires storage of shipping papers for one year but this is also required by prior
State regulation, and therefore is not an RCRA incremental cost.

2. Transporters (Section 3003)

Transporters also have an ID code application step where they must list the wastes that they
haul. Inasmuch as they did not conduct a 3001 initial determination, this listing would take
longer for them to complete than it would a waste generator. This step does not involve testing,
only survey of the types of wastes carried by the transporter.

2 hours @ $20.60 Technical $41.20
1 hour @ $8.00 Clerical 8.00
$49.20
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Recordkeeping for transporters in Options A and B means retaining a copy of the
manifest on file for three years. Twenty-six states already have such a requirement. For the
remaining 24 states, this amounts to a unit cost of:

1 hour @ $8.00 Clerical x 12 $ 96.00
$20.00 Storage $ 20.00
$116.00

For Option C, there is no incremental cost for recordkeeping.

3. Treatment, Storage and Disposal Facilities (Section 3004)

The notification step for a TSDF is similar to that for a generator, but differs in cost because
of different wages:

1 hour @ $30.00 Technical $30.00
1/2 hour @ $8.00 Clerical 4.00
$34.00

¢ For Options A and B, the manifests must be maintained in a way similar to that for
transporters and for the same three-year period.

1 hour/month @ $8.00 Clerical x 12 $ 96.00
$20.00 Storage 20.00
$116.00

There is no cost for Option C.

® The type, quantity and method of each waste treated, stored or disposed and the
location of storage or disposal must also be maintained.

2 hours/month @ $30.00 Technical x 12 $ 720.00
6 hours/month @ $8.00 Clerical x 12 576.00
$20.00 Storage 20.00

$1,316.00

® Under Option A, every TSDF must report quarterly to the EPA regional adminis-
trator on all manifests or delivery documents. In Option B, this frequency is
changed to annually. In Option C, the annual report is based on shipping pa-

pers/bills of lading.
5 hours/quarter @ $30.00 Technical x 4 $600.00
10 hours/quarter @ $8.00 Clerical x 4 320.00
$230.00 for Options B and C; $920.00 for Option A.
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® Monitoring data, such as the monitoring of wells, soil and surface water mon-
itoring, must be reported to the regional administrator annually.

8 hours @ $30.00 Technical $240.00
5 hours @ $ 8.00 Clerical 40.00
$280.00

F. UNIT CONTINGENCY COSTS

Contingency costs are found in Sections 3003, 3004, and 3005. These are the unit costs of
spill reporting, incident reporting, or any technical equipment used to reduce the probability of
an incident. Contingency equipment includes: fire control equipment, protective clothing, and
emergency communication equipment. Contingency costs do not differ among the three options.

1. Section 3003

The incremental cost of reporting a spill on the part of a transporter was estimated at $50 (2
technical hours, 1 clerical). EPA previously stated that approximately 213 spills of hazardous
waste material can be expected to occur in transit each year.?

2. Section 30043

TSDF’s face a $70 cost of incident reporting, which reflects the higher wage rate for TSDF
technical personnel than for transport personnel,

The data for contingency plan costs, on a metric ton basis of waste managed, are:

Landfill $0.67/ton
Landfarm $0.10/ton
Incinerator $3.16/ton

Relative cost estimates for the contingency items listed are given relative to 100 tpd landfills
and/or a 1 tpd pyrolyzer:

1. Fire control and suppression systems, type A. As supplied by municipal system,
10,000 gallons per minute (gpm) capacity, no annual usage, $150 to $600 per month,
higher if exclusive main is installed:

7¢ to 30¢/ton, landfill

1500 gpm capacity, $30/mo. 1¢/ton, landfill
7¢/cwt, incinerator

1. Final Report' Hazardous Waste Management Issues Pertinent to Section 3004 of RCRA of 1976, IR&T, 1978.

2. Development of Standards Applicable to Transporter of Hazardous Waste, Office of Solid Waste, U.S. Environmental
Protection Agency, January, 1978.

3. Final Report' Hazardous Waste Management Issues Pertinent to Section 3004 of RCRA of 1976, IR&T, 1978.
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Type B, pressurized or small portable systems $800 to $30,000 (Several cylinders, to
truck mounted pumper):

3¢ to $1.20/ton, landfill
16¢/cwt, minimum for incinerator

(Note, the $800 is considered as annual cost, the larger amount as a capital item.)
2. Employee protective equipment $300 per year per man

$3,000 total assumed:
12¢/ton, landfill 60¢/cwt, incinerator

3. Section 3005

All facilities must include a workable contingency plan as part of their final
permit application.

25 hours $30.00/hr Technical $750.00
10 hours $ 8.00/hr Clerical 80.00
$830.00

G. UNIT COSTS OF TRAINING

Training is required as part of Sections 3003, 3004 and 3005. The training cost estimates are:
an initial cost of $9,250 plus a recurring cost of $300/employee.*

The number of employees that must be trained per facility, an average of 15 employees per
year per on-site facility, was considered as the population eligible for training.? For large off-site
TSDF’s, the number of employees that must be trained is 25 per year.?

The training costs were estimated to be the same for all three options.
H. UNIT COSTS OF ADMINISTRATION

Administrative costs are complementary to recordkeeping and reporting, and often im-
plicitly rather than explicitly associated with Subtitle C of RCRA. Some of these costs are evident
in the language of the regulation, e.g., maintaining the operating log of a TSDF or having the
transporter ensure that the disposer signs the manifest. Other costs are not explicit but necessary
to attain compliance, e.g., the cost of documenting test results or administering the procedures
associated with quarterly reporting. The estimates of time and hourly wage rates were drawn from
the reports of previous contractors.

1. Draft Report, Cost of Compliance with Hazardous Waste Management Regulations, Phase I, February, 1978.

2. Foster D. Snell, Potential for Capacity Creation in the Hazardous Waste Management Service Industry, U.S.
Environmental Protection Agency.

3. EPA, Office of Sclid Waste, 1978
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Systems Design, Administration and Documentation are the three broad categories into
which administrative costs fall. Systems Design is the initial cost of setting up clerical and/or
mechanized systems to comply with the recordkeeping or technical requirements of RCRA. These
are invariably one-time costs and have been annualized over 10 years (Chapter VII). Adminis-
tration is the incremental supervisory time needed to manage the activities of clerical and
technical personnel. Furthermore, administrative time is needed to approve and certify the work
done by other employees. Documentation is the time spent by technical and clerical personnel
reviewing and writing the results of monitoring and testing procedures. Although mon-
itoring/testing is explicitly mandated in RCRA, the consequent burden of writing the reports and
supporting documentation is an implicit cost. A firm does have the option of not documenting
reports, but runs the risk of not being able to provide positive proof if a violation is alleged.

Option C requirements for handling manifests are substantially different from A and B
requirements. Option C uses a shipping paper/bill of lading. Since this requirement is part of
Department of Transportation regulations, generators, transporters and TSDF’s will avoid any
RCRA-induced incremental cost.

The individual costs are presented below by Subtitle C section. All wage rates are fully
burdened rates, which include overhead, pension contributions, etc.

Administrative costs fall into two categories: “annual,” which are costs that require the
same expenditure each year, and “initial,” the one-time costs of setting up a clerical procedure,
obtaining a permit and similar activities. The category into which each unit cost falls is marked
in parentheses.

1. Section 3001

® (Initial) Documentation of waste inventory procedure:

2 hours @ $27.50/hr Technical $55.00
2 hours @ $ 8.00/hr Clerical 16.00

$71.00/facility

® (Initial) Documentation of results of criteria testing:

5 hours @ $27.50/hr Technical $137.50
4 hours @ $ 8.00/hr Clerical 32.00

$169.50/facility

® (Initial) Application of the EPA list of hazardous wastes against the results of the
waste inventory to determine whether the facility is generating any hazardous

waste:
2 hours @ $27.50/hr Technical $55.00
2 hours @ $ 8.00/hr Clerical 16.00

$71.00/facility
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(Initial) Supervisory/administrative time to oversee the process of waste
determination:

2 hours @ $25.00/hr $50.00/facility

{Annual) Re-evaluation of the list to determine whether changes in the EPA list or
changes in the generator’s process require declaring new wastes:

1 hour @ $27.50/hr Technical $27.50
1 hour @ $ 8.00/hr Clerical 8.00
$35.00/facility/year

2. Section 3002

(Initial) Options A and B: Compliance systems design-labeling and containerizing
procedures, manifest and quarterly reporting systems:

23 hours @ $27.50/hr Technical $632.50
18 hours @ $ 8.00/hr Clerical 144.00

$776.50/facility
(Initial) Option C: No manifest system cost:

15 hours @ $27.50/hr Technical $412.50
10 hours @ $ 8.00/hr Clerical 80.00

$492.50/facility

(Initial) Options A and B: Supervision and administration associated with design
of compliance systems and ID code application:

6 hours @ $25.00/hr Supervisory $150.00/facility
(Initial) Option C: No manifest system cost:
5 hours @ $25.00/hr Supervisory $125.00/facility

(Annual) Options A and B: Clerical effort needed to fill out a manifest for shipping,
and filing of the generator’s copy:

20 minutes @ $8.00/hr Clerical $2.67/manifest
(Annual) Option C: No clerical effort.

(Annual) Options A and B: Supervisory effort for manifest handling and other
compliance activities:

18 hours @ $25.00/hr Supervisory $450.00/facility/year
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¢ (Annual) Option C: No manifest system cost:
12 hours @ $25.00/hr Supervisory $300.00/facility/ year

Although the Act requires that facilities ship only to permitted facilities and in the volumes
that can be adequately handled by those facilities, EPA intends to keep a list of permitted
TSDF’s. This list would be available to generators, which will not have to maintain their own
independent list.

3. Section 3003

e (Initial) Options A and B: Design of manifest handling system, to assure that
signed manifests are carried to the TSDF and stored properly:

8 hours @ $20.60/hr Technical $164.80
4 hours @ $8.00/hr Clerical 32.00
$196.80/facility

® (Initial) Option C: No manifest system is required.

® (Initial) Marking of trucks — assuring that each truck is marked to meet 3003

RCRA standards:
1/4 hour @ $20.60/hr Technical $5.15
1/2 hour @ $ 8.00/hr Clerical 4.00

$9.15/truck
(8 trucks/transporter)
® (Annual) Options A and B: Continuing manifest handling by driver, who must
have the delivery document signed and ensure that the contents of the shipment

conform with the manifest description:

Tank Truck: 5 minutes driver @ $12.00/hr = $1 plus
15 minutes per exception' @ $12.00/hr = $3.

¢ Seventy-five percent of all shipments are estimated to be in tank form; exceptions
occur 15% of the time or one in six shipments. All costs are on a per shipment basis.

® (Annual} Option C: No manifest handling cost.

® (Annual) Options A and B: Ongoing supervision of incident reporting and manifest
handling:

12 hours @ $25.00/hr Supervision $300.00/facility/year

1. An exception is a case where the document cannot be signed promptiy (personnel not available) or the manifest
description differs trom the actual contents.

93



(Annual) Option C: No manifest handling cost:

1 hour @ $25.00/hr Supervision $25.00/facility/year

4. Section 3004 and 3005

Section 3005 requires that 3004 standards be met, which creates ambiguity in attributing
cost to a section. Furthermore, the costs of obtaining a permit range widely, up to $250,000 in one
estimate. This cost depends to a large extent on the degree of public opposition to a facility

throughout the process of obtaining a permit.

Permitting costs do not contain such estimates, because of the focus on pre-existing

facilities rather than on new construction after the effective date of the regulation.

a. Section 3004 Requirements

(Initial) Design and development of the financial requirements plan, including
financial responsibility and post-closure plans:

40 hours @ $30.00/hr Technical $1,200.00
30 hours @ $ 8.00/hr Clerical 240.00

$1,440.00/facility

(Initial) Assessment and redesign of facility, to comply with RCRA standards and
results of survey:

60 hours @ $30.00/hr Technical $1,800.00
10 hours @ $ 8.00/hr Clerical 80.00

$1,880.00/facility

(Initial) Options A and B: Design and development of systems: in the same manner
as generators and transporters, Section 3004 implies a need for systems associated
with the mandated activities. These systems for TSDF’s are: recordkeeping, oper-
ating log, quarterly reporting, monitoring/testing and monitoring/reporting:

68 hours @ $30.00/hr Technical $2,040.00
34 hours @ $ 8.00/hr Clerical 272.00

$2,312.00/facility
(Initial) Option C: No manifest system cost:

60 hours @ $30.00/hr Technical $1,800.00
26 hours @ $ 8.00/hr Clerical 208.00

$2,008.00/facility
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(Annual) Inspections: 3004 requires daily inspection of the facility. The operation
log is the mechanism for recording all ocbservations and incidents:

1 hour/day @ $30.00/hr $10,950.00/facility/year
For Options B and C, the frequency is changed to:
2 hours/week @ $30.00/hr $3,120.00/facility/year

{Annual) Options A and B: The recordkeeping system must be maintained and
each shipment manifest checked and filed:

15 minutes Clerical @ $8.00/hr $2.00/shipment

(Annual) Option C: No manifest system cost.

b. Section 3005 Activities

(Initial) Notification is filed that the facility intends to engage in the treatment,
storage or disposal of hazardous waste:

1 hour @ $30.00/hr Technical $30.00
1/2 hour @ $ 8.00/hr Clerical 4.00
$34.00/facility

(Initial) Development of appropriate technical descriptions and characterizations
of the site, including contracted time of expert personnel:

80 hours @ $30.00/hr Technical $ 2,400.00
50 hours @ $ 8.00/hr Clerical 400.00
Contracted Time 40,000.00

$42,800.00/facility

{Initial) Understanding of special requirements of permit, once the permit has
been received. The plan must be devised to assure that the facility stays on the
compliance schedule:

20 hours @ legal time $60.00/hr $1,200.00
20 hours @ technical $30.00/hr 600.00
5 hours @ clerical $8.00/hr 40.00

$1,840.00/facility

(Annual) Update of systems, and tracking compliance with permit schedule:

26 hours @ $30.00/hr Technical $780.00
12 hours @ $ 8.00/hr Clerical 96.00

$876.00/facility/year
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VI. HAZARDOUS WASTE MANAGEMENT NETWORK

A. INTRODUCTION

The available information on hazardous waste flow in the Hazardous Waste Management
Network is presented in this chapter. It includes waste generation by the industry segments,
waste transportation, and waste management practices. These data, plus the unit cost of com-
pliance estimates in Chapter V, provided the basis for the total incremental cost of compliance
estimates reported in Chapters VII and VIII.

For each industry segment, the hazardous waste streams have been identified and their
volumes of waste estimated. The estimates are based on data in the EPA hazardous waste
assessment reports and limited revisions to the data made by Arthur D. Little, Inc., as part of the
economic impact analysis. In addition, the current waste management practices (Level I) and the
Pathways Level III practices are identified for each waste stream. The industry segment data
have been aggregated to total values for the generator industries, showing the total volumes of
waste generated and the management practices for each industry.

The materials flow data used for this analysis are the best available, but there are sub-
stantial uncertainties about their accuracy and completeness. As part of the economic analysis,
an effort has been made to reconcile major inconsistencies in the data.

B. CURRENT HAZARDOUS WASTE MATERIALS FLOW

In 1977, the 17 private industries covered by this report generated somewhat more than 23
million metric tons of hazardous waste. Not all waste streams from the industries have been
identified, but those that have total 23 million tons and are listed by industry in Table VI-1.

As previously mentioned, this study is based on waste generation data developed for 17
industries under a series of EPA-sponsored studies completed between 1973 and 1976. Other
industries also generate hazardous waste, but the 17 were chosen to include the largest volume
and most hazardous of the wastes. In addition, within each industry, based on a preliminary
survey, each study contractor chose waste streams for detailed study so as to include those
expected to be the larger and more significant in hazard level. Thus, in each industry, there may
be hazardous waste streams which were not included in the original studies and are thus not
included in the cost of compliance analysis. Important omissions of waste streams are most likely
to be found in the organic chemicals, metals smelting and refining, electroplating, metals
finishing, and electronic components industries.

Of the 23 million metric tons of hazardous waste listed in Table VI-1, 13 million tons (57%)
is generated by the metals smelting and refining industry. Inorganic chemicals production
accounts for the next highest portion at 3.8 million tons (16%). Captive metal finishing and
electroplating operations are not included in the waste generation estimates, though some
volumes may be included in other industries. The waste streams studied for the organic chemical
industry are associated with a relatively small percentage of the industries’ products.

1. A more detailed listing of the volumes of waste by industry segment and waste stream is found in Table VI-6.

97



TABLE VI-1

HAZARDOUS WASTE GENERATION BY 17 INDUSTRIES
INCLUDED IN THE ECONOMIC ANALYSIS, 19772
(millions of metric tons, wet basis)

Waste Generated by
the Industry

Industry Segments Studied
Electronic Components 0.064*
Electroplating and Metal Finishing {Job Shops) 0.64
Inorganic Chemicals 3.8
Leather Tanning and Finishing 0.17
Metals Smelting and Refining 12.8
Organic Chemicals 0.34
Paints and Allied Products 0.22
Petroleum Refining 15
Petroleum Re-refining 0.074
Pharmaceuticals 0.073
Rubber 0.05
Plastics 0.90
Special Machinery 0.075
Storage and Primary Batteries 0.15
Textiles 1.7
Explosives 0.09
Pesticides 0.7
Total 23.3
Total, excluding metals smelting and refining 10.5

a. All hazardous waste streams produced by the listed industries have not
been studied and are not included in the estimates.

*Excludes reclaimable solvents.

Source: Arthur D, Little, Inc., estimates.

Eighty-two percent of the total hazardous waste generated is believed to be disposed of or
reprocessed at the site of generation (Table VI-2). With the metals smelting and refining industry
excluded, 64% of the waste from the remaining industries is managed on-site. Estimates of the
percentage of on-site waste management at the industry segment level were unobtainable;
therefore, the percentage of waste disposed of on-site for each segment was assumed to be the
same as the percentage for the industry as a whole. Generally speaking, the industries with the
highest volume of waste and the most toxic waste manage their wastes at the site of generation.

In the case of both on-site and off-site waste management, about 60% of the wastes are
currently landfilled and 30% is lagooned (Table VI-3). The projected waste management prac-

tices for the industries under Pathways Level III are listed in Table VI-4.

Truck transport accounts for more than 90% of all hazardous waste carried away from the

site of generation (Table VI-5).
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TABLE VI1-2

CURRENT HAZARDOUS WASTE DISPOSAL AT THE SITE OF GENERATION

Percent of
Industry Waste Managed Onsite Waste Generated
{millions of metric tons)

Electronic Components 0.010 13
Electropltating and Metal Finishing (Job Shops) 0.12 19
Inorganic Chemicals 3.3 87
Leather Tanning and Finishing 0.017 10
Metals Smelting and Refining 12.5 98
Organic Chemicals 0.29 87
Paints and Allied Products 0.009 4
Petroleum Refining 0.66 44
Petroleum Re-refining 0.009 12
Pharmaceuticals 0.028 39
Rubber 0.003 5
Plastics 0.72 80
Special Machinery 0.008 10
Storage and Primary Batteries 0.053 35
Textiles 0.83 49
Explosives 0.078 87
Pesticides 0.61 87
Total 19.2

Total excluding metals smeiting and refining 6.7

Source: Foster D. Snell, Inc., Potential for Capacity Creation in the Hazardous Waste Management
Service Industry, August, 1976, PB-257 187. Percentage of waste managed at the site of
generation.estimated in the report.

The waste generation, transportation, and disposal data bases disaggregated to the industry
segment level, shown in Tables VI-6, 7, and 8, respectively, have been used to make the
compliance cost estimates. Table VI-6 lists each hazardous waste stream for each industry
segment. The total volume of hazardous waste of each industry segment is shown in Table VI-7.
The current and projected waste management practices are identified as well ‘as Level I and
Pathways Level Il waste management costs in Table VI-8.
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TABLE Vi-6

OFFSITE TRANSPORTATION OF HAZARDOUS WASTE

Mode of Wet Weight
Transportation {million metric tons) Percentage

Air negligible -

Rail 0.2 5%

Truck 3.9 94%

Waterway 0.04 1%

Pipeline negligible =
4.1 100%

Source: Arthur D. Littie, Inc., Characterization of Hazardous Waste Transportation
and Economic Impact Assessment of Hazardous Waste Transportation
Regulations, August 1978, report to EPA, used for estimates of percentage
breakdown among transportation modes.
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TABLE Vi-7

TOTAL HAZARDOUS WASTE GENERATION BY INDUSTRY SEGMENT, 1977

Volume of Hazardous Wastes

Number of Plants {1,000 metric tons) Number of
Industry Segment Hazardous
SI1C Code Options A and BT Option CTJr Options A and B‘r Option CH Wastes
Special Machinery {a)* 1,720 720 15 9 4
355 (b)** 2,280 1,280 35 28
Office, Computing, and (a)* 420 280 12 1 4
Accounting Machines 357 (by** 580 440 13 12
Explosives (a)* 24 24 39 39 3
2892 {b)** 32 32 48 48
Pesticides (a)* 80 80 435 435 1
2879 (b)™** 105 105 462 462
Cattlehide Chrome {a)* 41 41 23 23 2
3111 (b)** 64 64 37 37
Cattlehide Thru to Blue (a)* 1 1 30 30 2
3111 {b)** 2 2 60 60
Cattlehide Splits {a)* 6 6 5 5 2
311 {b)** 9 9 9 9
Sheepskins (a)* 16 16 2 2 2
3111 {b)** 16 16 2 2
Leather Finishers {a)* 37 37 1 1 1
3111 {b)** 23 23 1 1
Chlorine (Mercury Cell) (a)* 5 5 12 12 1
2812 (b)** 22 22 109 109
Chlorine (Downs and (a)* 28 28 14 14 1
Diaghragm Cell) 2812 (b)** 12 12 3 3
Titanium Dioxide (a)* 3 3 62 62 1
2816 (b)** 10 10 818 818
Chrome Pigments {a)* 9 9 7 7 1
2816 {b)** 6 6 5 5
Hydrofluoric Acid (a)* 0 0 0 0 1
2816 (b)** 0 0 0 0

*(a) indicates covered under existing state regulations.
**(b} indicates no prior state regulations.

1'Regulatory Options A, B (waste generation of a minimum of 100 kg/month).
tTRegulatory Option C (waste generation of a minimum of 1000 kg/month).
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Industry Segment
SIC Code

Aluminum Fluoride
28196

Nickel Sulfate
2819

Phosphorus Pentasulfide
2819

Phosphorus
2819

Phosphorus Trichloride
2819

Sodium Chromates
2819

Boric Acid
28194

Electroplating &
Metal Finishing 3471

Paints and Allied Products
2851

Pharmaceuticals — Active
Ingredients 2831 & 2833

Pharmaceuticals Formulations
& Packaging 2834

Plastics
282

Tires & Inner Tubes
3011

Other Rubber Products
3021

Petroleum Rerefining
2992

Storage Batteries
3691

Primary Batteries
3692

(a)*
(b)**

(a)*
(b)**

(a)*
(b)*&

(a)*
(b)**

(a)*
(b) * *

(a)*
(b)**

(a)*
(b)**

(a)*
(b)**

(a)*
(b)**

(a)*
(b)**

(a)”
(b) * 3%

{a)*
(b) * *

(a)*
(b) * %

(a)*
(b)**

(a)*
(b)**

(a)*
(b) * %

(a)*
(b)**

TABLE VI-7 (Continued)

Number of Plants

Volume of Hazardous Wastes
{1,000 metric tons)

Options A and gt Option cit
3 3
2 2
0 0
0 0
2 2
5 3
0 0
8 8
2 2
5 0
1 1
2 2
2 2
1 1
1,900 1,900
1,100 1,100
765 765
735 735
55 55
106 106
206 0
262 0
209 209
372 372
47 47
73 73
377 377
543 543
18 18
15 15
80 80
150 150
12 12
8 8

119

Options A and BT Option Cﬁ

24 24
23 23

0 0

0 0

0.03 0.03

0.09 0.08

0 0

440 440

0.02 0.02

0.05 0
34 34

206 206
4 4
2 2
333 333
307 307
80 80
67 67
22 22
50 50

03 0

0.3 0
540 540
360 360
1 "

9 9
18 18
12 12
41 41
33 33
70 70
88 88

09 09

0.6 0.6

Number of
Hazardous
Wastes

1



TABLE VI-7 (Continued)

Volume of Hazardous Wastes

Number of
Industry Segment Number of Plants {1,000 metric tons) H:Tar d:)::s
SIC Code Options A and Bt Option ctt Options A and B'r Option CfT Wastes

Petroieum Refining (a)* 133 133 980 980 17
2911 (b)** 133 133 420 420

Electronic Components {a)* 1,630 1,030 39 36 5
367 (b)** 1,470 970 25 23

Perchloroethylene (a)* 8 8 1256 125 1
28692 {b)** 2 2 15 15

Nitrobenzene {a)* 2 2 0.3 0.3 1
28612 (b)** 4 4 0.7 0.7

Chloromethane (a)* 9 9 6 6 1
28692 (b)** 10 10 2 2

Epichlorohydrin {a)* 2 2 9 9 1
28692 (b)** 1 1 1 1

Toluene Diisocyanate (a)* 5 5 4 4 1
28651 (b)** 5 5 3 3

Viny! Chloride Monomer (a)* 13 13 23 23 1
28692 {b)** 2 2 6 6

Methyl Methacrylate {a)* 2 2 21 21 1
28692 (b)** 2 2 8 8

Acrylonitrile {a)* 3 3 0.6 0.6 1
28692 (b)** 2 2 0.6 0.6

Maleic Anhydride (a)* 3 3 2 2 1
28692 (b)** 4 4 3 3

Lead Alkyls (a)* 3 3 28 28 1
28692 (b} ** 1 1 5 5

Chlorobenzene (a)* 3 3 3 3 1
28651 (b)** 7 7 8 8

Ethanolamines (a)* 3 3 10 10 1
28692 (b)** 2 2 2 2

Furfural (a)* 2 2 15 15 2
28651 (b)** 2 2 35 35

Benzylchloride {a)* 0 0 ] 0 1
28651 L)y** 3 1 0.04 0.03

Tlyorocarbons {at™* 2 2 0.03 0.03 1
28692 {b)** 4 4 0.07 0.07
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Industry Segment
SIC Code

Wool Scouring
2299

Wool Fabric Dyeing &
Finishing 2231

Woven Fabric Dyeing &
Finishing 2261

Knit Fabric Dyeing &
Finishing 2251

Carpet Dyeing &
Finishing 2272

Yarn & Stock Dyeing &
Finishing 2269

Tungsten (APT)
3339

Mercury
3338

Primary Copper Smelting
3331

Primary Lead Smeiting
3332

Primary Zinc Smelting
3333

Primary Aluminum
Smelting 3334

Primary Antimony Smelting
3339

Primary Titanium Smelting
3339

Primary Tin Smelting
3339

Secondary Copper Smelting
3341

Secondary Lead Smelting
3341

(a)*
(b) * %

(a)*
(b)**

(a)*
(b)**

(a)*
(b)**

(a)*
(b) * %

(@*
(b) * %

(a)*
(b)**

(a)*
(b)**

(a)*
(b)**

(a)*
‘b) * %

(a)*
(b) %

(a)*
(b) * %

(a)*
(b) * %

(a}*
(b)**

(a)*
(b) * %

(a)*
(b)**

(a}*
(b) * %

Number of Plants

TABLE VI-7 (Continued)

Volume of Hazardous Wastes
{1,000 metric tons)

Options A and Blr

21
89

95
365

87
490

-—

34
166

- W

-

N =
N = O = AN D =

- N

o -

40

40
42
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Option C”

4
11

21
89

95
355

87
490

-—

34
166

-
(S - W

o) =

1
20

- N N —

[y

40
40

40
42

Options A and gt Option ctt
33 33
117 117
0.1 0.1
0.6 0.6
120 120
1,083 1,083
42 42
260 260
0.2 0
1.2 0
0.1 0.1
05 0.5
23 23
4 4
18 18
30 30
5 5
61 61
14 14
132 132
28 28
149 149
521 521
1,032 1,032
4 4
0.8 0.8
5 5
5 5
5 5
0 0
57 57
49 49
28 28
22 22

Number of
Hazardous
Wastes

1



TABLE VI1-7 (Continued)

Volume of Hazardous Wastes

. Number of
Irdustry Segment Number of Plants (1,000 metric tons) Hazardous
SIC Code Options A and gt Option ctt Options A and B! Option ctt Wastes
Secondary Aluminum (a)* 60 60 533 533 1
Smelting 3341 {b)** 37 37 163 163
Iron and Steel (a)* 60 60 4,100 4,100 7
331 {b)** 95 95 5,400 5,400
Ferrous Foundries (a)* 593 593 4 4 2
332 (b)** 1,171 1,171 8 8
Ferroalloys {(a)* 10 10 247 427 2
3312 (b)** 12 12 133 133

Sources: U.S, Department of Commerce, Economic Information System, Inc., Battelle Columbus Laboratories and Arthur D. Little,
Inc., estimates.
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VII. TOTAL COST OF COMPLIANCE

A. INTRODUCTION

Four presentations of the total incremental costs of compliance with RCRA Subtitle C are
given in this chapter:

costs by compliance activity;

startup and recurring costs;

costs by regulation section; and

costs by hazardous waste management network activity.

These are the incremental costs which will be borne by the generator industries over and above
current expenditures for hazardous waste management in order to come into compliance with
RCRA Subtitle C. The incremental cost is derived from the difference between the Pathways
Level III practice and the Level I practice for each waste stream.

The estimated incremental compliance costs cover only the identified waste streams of the
17 generator industries included in this report. Consequently, the estimates understate the actual
cost of compliance to these industries and in particular are not a cost estimate for all industry.

B. COST OF COMPLIANCE ACTIVITIES

The total annual incremental cost of compliance with Option A is estimated to be $1.8
billion. Table VII-1 lists the compliance activity components of the cost estimate. Financial
responsibility requirements form the largest component at $1.1 billion annually, or 60% of the
total. The total annual incremental cost of compliance with Option B (the proposed regulations)
is estimated to be $630 million. (See Table VII-2.) Financial requirement costs are reduced to
$120 million in Option B, in large measure because a National Hazardous Waste Liability Fund
for postclosure liability is assumed. The cost of the Fund has not been estimated because it will
require separate enabling legislation. The incremental cost of monitoring and testing declines
from $260 million in Option A to $100 million in Option B, accounting for 17% of Option B’s
annual cost.

The total annual incremental cost of hazardous waste management is estimated to be $500
million for Option C, under which generators below 1,000 kg per year would be excluded
(Table VII-3). Important reductions in the reporting and financial requirements are also part of
Option C. The small volume exclusion in Options A and B is 100 kg per year. The cost of
compliance with the technical requirements is about the same in each of the three options. The
cost of the Financial Requirements falls to $65 million in Option C and the monitoring and testing
costs are $75 million.

The number of facilities for which compliance costs are estimated for Option C is 15,700, as
compared with 19,900 for Options A and B. The assessment reports from which the facility counts
were developed in many cases provided only partial coverage for small generators, and the 19,900
figure is probably an understatement of the actual number of generators covered in the 17

127



TABLE Vil

TOTAL ANNUAL INCREMENTAL COST OF

HAZARDOUS WASTE MANAGEMENT, OPTION A?

($Mm)
Activity Annual Cost
Technical Requirements 264
Financial Requirements 1,060
Recordkeeping/Reporting 41
Monitoring/Testing 261
Administration 97
Training 32
Contingency Planning 31
Total 1,786

Low High
149 597
511 1,576

39 77

170 516

96 187

22 55

18 50

1,005 3,058
-44% +71%

a. Costs for selected waste streams of 17 industries generating hazardous

waste.

Source: Arthur D. Little, Inc., estimates.

TABLE VI)-2

TOTAL ANNUAL INCREMENTAL COST OF

HAZARDOUS WASTE MANAGEMENT, OPTION B?

($MM)
Activity Annual Cost
Technical Requirements 258
Financial Requirements 121
Recordkeeping/Reporting 14
Monitoring/Testing 104
Administration 70
Training 32
Contingency Planning 31
Total 630

Low High
145 581
92 153
13 26
68 206
69 135
22 55
18 50
427 1,206
—32% 91%

a. Costs for selected waste streams of 17 industries generating hazardous

waste.

Source: Arthur D. Little, Inc., estimates.
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TABLE V-3

TOTAL ANNUAL INCREMENTAL COST OF
HAZARDOUS WASTE MANAGEMENT, OPTION C?

(SMM)
Activity Annual Cost Low High
Technical Requirements 249 139 562
Financial Requirements 65 56 76
Recordkeeping/Reporting 8 7 13
Monitoring/Testing 75 49 149
Administration 53 52 102
Training 26 18 45
Contingency Planning 24 15 40
Total 501 336 987

- 32% 100%

a. Costs for selected waste streams of 17 industries generating hazardous
waste.

Source: Arthur D. Little, Inc., estimates.

industries at a 100 kg cutoff. A larger number of generators implies a higher cost of compliance.
Those costs for compliance activities related primarily to the number of waste generators (e.g.,
recordkeeping and reporting) are reduced in Option C as compared with Option B. However, the
Technical Requirement Costs (operation of secure landfills and incinerators) are not reduced
appreciably because there is little change in the total volume of waste encompassed by the
regulation.

C. STARTUP AND RECURRING COSTS

The annualized cost of compliance is divided into one-time startup costs and recurring or
annual costs. Tables VII-4 and VII-5 show the startup and recurring costs for Option A and
Option B, respectively. Startup costs are the expenditures for system development, initial waste
determinations, land acquisition and development, surveys and equipment. Although most firms
would capitalize such initial costs and spread them over a period of years, they also represent a
sudden capital demand, which in itself could have an important economic impact. The method-
ology by which costs were converted to annual figures is explained in Chapter IV.

The startup costs would total $590 and $550 million for Options A and B and $435 million for
Option C (Table VII-6). The costs are similar because the technical requirements are the same
under each option for treatment, storage, and disposal facilities. The startup administration costs
are comparable to the technical requirements costs for each of the options.

The recurring annual costs are $1.7 billion for Option A, $540 million for Option B, and $420
million for Option C. The largest difference in recurring. costs among the options is in the
financial requirement costs, which drop from $1.1 billion in Option A to $120 million in Option B
and $65 million in Option C.
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TABLE ViI-4

TOTAL INCREMENTAL COMPLIANCE COST DIVIDED INTO
START-UP AND RECURRING COSTS, OPTION A

{$Mm)
Activity Start-Up Cost Recurring Cost
Technical Requirements 306 214
Financial Requirements X 1,060
Recordkeeping/Reporting 4 1
Monitoring/Testing X 261
Administration 237 58
Training 40 25
Contingency 2 31
Total 585 1,690

Source: Arthur D, Little, Inc., estimates.

TABLE VII-56

TOTAL INCREMENTAL COMPLIANCE COST DIVIDED INTO
START-UP AND RECURRING COSTS, OPTION B

($MM)
Activity Start-Up Cost Recurring Cost
Technical Requirements 269 214
Financial Requirements X 121
Recordkeeping/Reporting 4 14
Monitoring/Testing X 104
Administration 237 32
Training 40 25
Contingency 2 31
Total 548 541

Source: Arthur D. Little, Inc., estimates.

130



TABLE VII-6

TOTAL INCREMENTAL COMPLIANCE COST DIVIDED INTO
START-UP AND RECURRING COSTS, OPTION C

($MM)
Activity Start-Up Cost Recurring Cost
Technical Requirements 217 214
Financial Requirements X 65
Recordkeeping/Reporting ] 8
Monitoring/Testing X 75
Administration 184 23
Training 32 21
Contingency Planning 2 24
Total 435 430

Source: Arthur D. Little, Inc., estimates.

D. COSTS RELATED TO SUBTITLE C SECTIONS

The compliance costs can be directly attributed to the sections of Subtitle C: 3001, 3002,
3003, 3004, and 3005, Tables VII-7, VII-8, and VII-9 list the costs as they arise from each section.
Under all three options, the major share of the compliance costs are attributable to Section 3004,
which regulates treatment, storage, and disposal facilities (TSDF). The annual cost of com-
pliance with Section 3004 is $1.7 billion for Option A, $570 million for Option B, and $460 million
for Option C. All of the Financial Requirements costs are attributed to 3004 and account for $1.1
billion of the $1.7 billion of cost for Option A. This component drops to $120 million for Option B
and $65 million for Option C. The technical requirements account for about half of the total cost
for Section 3004 under Options B and C.

The administrative and training requirements applicable to TSD facilities under Section
3005 result in about $40 million of annual compliance cost for Options A and B and $33 million for
Option C. The requirements of Sections 3001 and 3002 having to do with the determination of
what waste is hazardous and recordkeeping by generators together result in $43 million in
additional expenditures under Option A, $19 million under Option B, and $11 million under
Option C. The regulation of waste transportation under Section 3003 will impose very little
additional cost on transporters because the existing Department of Transportation regulations
are adopted in the section.

E. COST FOR WASTE GENERATION, TRANSPORTATION AND
TREATMENT/STORAGE/DISPOSAL

The compliance costs can be attributed to the major activities of the Hazardous Waste
Management Network. Sections 3001 and 3002 are applicable to waste generators. Section 3003 is
applicable to waste transporters and Sections 3004 and 3005 are applicable to waste TSD
facilities. Table VII-10 shows the annual compliance cost for these three activities for each
option. The costs attributable to TSD dominate the total cost estimates. For all of the regulatory
options, about 98% of the annual cost of compliance is associated with treatment, storage, or
disposal of hazardous waste.
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TABLE VII-7

TOTAL, ANNUAL, INCREMENTAL COSTS OF
HAZARDOUS WASTE MANAGEMENT BY SUBTITLE C SECTION, OPTION A

($Mm)
Activity 3001 3002 3003 3004 3005
Technical Requirements X X X 264 X
Financial Requirements X X X 1,060 X
Recordkeeping/Reporting X 29.6 2 1" X
Monitoring/Testing X X X 261 X
Administration 26 10.6 9 50 33.7
Training X X X 32 6.6
Contingency X X X 31 4
Total 2.6 40.2 1.1 1,709  40.7

Source: Arthur D, Little, Inc., estimates.

TABLE ViI-8

TOTAL, ANNUAL, INCREMENTAL COST OF
HAZARDOUS WASTE MANAGEMENT BY
SUBTITLE C SECTION, OPTION B

{SMM)
Activity 3001 3002 3003 3004 3005
Technical Requirements X X X 258 X
Financial Requirements X X X 121 X
Recordkeeping/Reporting X 5.6 2 8 X
Monitoring/Testing X X X 104 X
Adminstration 26 10.6 .9 227 321
Training X X X 26 7
Contingency X X X 30.6 4
Total 26 16.2 1.1 570 39.5

Source: Arthur D. Little, Inc., estimates.
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TABLE VII-9

TOTAL, ANNUAL, INCREMENTAL COST OF
HAZARDOUS WASTE MANAGEMENT BY
SUBTITLE C SECTION, OPTION C

(SmMm)
Activity 3001 3002 3003 3004 3005
Technical Requirements X X X 249 X
Financial Requirements X X X 65 X
Recordkeeping/Reporting X 1.8 X 6 X
Monitoring/Testing X X X 75 X
Administration 2.0 7.2 1 16 271
Training X X X 21 5.3
Contingency Planning X X X 24 3
Total 2.0 9.0 A 456 32.7
Source: Arthur D. Little, Inc., estimates.
TABLE VII-10

ANNUAL COMPLIANCE COST RESULTING FROM
WASTE MANAGEMENT ACTIVITY
($MM)

Waste Management Activity Option A Option B Option C

Generation? 42.8 18.8 1
Transportationb 1.1 1.1 0.1
Treatment, Storage, and

Disposal® 1,750 610 489
Total 1,786 629 501

a. Section 3001 and 3002
b. Section 3003
c. Section 3004 and 3005

Source: Arthur D, Little, Inc., estimates.
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F. SENSITIVITY ANALYSIS

The compliance cost estimates are based on the assumption that the current division
between on-site and off-site waste management will remain unchanged. In practice, the costs of
on-site waste management for a small-volume generator will probably be higher than if the wastes
were shipped off-site. The magnitude of a shift from on-site to off-site waste management has not
been analyzed. To put boundaries on the compliance cost implications of such a shift, the costs
were estimated assuming that all but a small quantity of waste would be managed off-site.

For the cost scenarios presented in Tables VII-11, VII-12, and VII-13, the estimated amount
of waste sent off-site was as high as possible. For all industries where the off-site cost of hazardous
waste management was less than the on-site cost, all waste was shipped off-site. Under this
assumption, all but 13,000 tons of the total 23 million tons of hazardous waste would be shipped
to large-scale off-site TSD facilities located within 125 miles of the generator site. The in-
cremental transport costs were assumed to be $30/ton or 12¢/ton/mile with a 250 mile round-trip
to the TSDF. The magnitude of the assumed shift of waste off-site is an extreme assumption
intended to establish the lower bound of the compliance cost estimated.

Under the off-site waste management assumption, the total cost of compliance decreases by
approximately 33% for Options B and C and 44% for Option A. The cost reductions are primarily
a result of economies of scale and a reduction in the number of waste management facilities. The
costs of financial responsibility, monitoring/testing, administration, training, and contingency
decrease 50%-60%. These costs reflect the assumption that the number of disposal facilities is
proportional to the quantity of waste managed on-site, and as a result, fall sharply when waste is
shifted off-site. The technical costs of waste management decrease by only 17%. Technical costs
decline by a lesser degree than the other six activities because increased transportation costs are
included under this catetory.

Constraints on the availability of off-site waste management capacity have not been
considered in this analysis.

In addition to testing the sensitivity of the compliance cost estimates to the assumption of
on-site versus off-site waste management, the analysis tested variations in the unit cosi esti-
mates, (Chapter V). The range of cost estimates resulted in a percentage uncertainty band for
each compliance activity. The uncertainties are listed on Table VII-14. The high and low
compliance cost estimates resulting from the uncertainties are included on Tables VII-1, 2, and 3.
Option B has an uncertainty range of -31% to +94% around the incremental annual cost of
compliance. The uncertainty range for Option C is about the same, whereas the range for Option
Ais -44% to +71%.
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TABLE ViI-11

TOTAL, ANNUAL, INCREMENTAL COST OF
WASTE MANAGEMENT — OFF-SITE, OPTION A?

Activity

Technical Requirements
Financial Requirements
Recordkeeping/Reporting
Monitoring/Reporting
Administration

Training

Contingency

Total

a. Assumes almost all waste is treated, stored, and disposed of offsite.

Source: Arthur D. Little, Inc., estimates.

Activity

Technical Requirements
Financial Requirements
Recordkeeping/Reporting
Monitoring/Testing
Administration

Training

Contingency

($MM)
Current % %
Offsite TSD Offsite TSD Difference
264 212 -17
1,060 543 -49
41 25 -38
261 145 -45
97 48 -51
32 13 -58
31 12 -61
1,786 998 -44
TABLE VI-12
TOTAL, ANNUAL, INCREMENTAL COST OF
WASTE MANAGEMENT — OFF-SITE, OPTION B?
($MM)
Current % %
Offsite TSD Offsite TSD Difference
258 206 -17
121 62 -49
14 9 -35
104 83 45
70 34 51
32 13 58
31 12 61
630 419 -33

Total

a. Assumes almost all waste is treated, stored and disposed of offsite.

Source: Arthur D. Littie, Inc., estimates.
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TABLE ViI-13

TOTAL, ANNUAL, INCREMENTAL COST OF
WASTE MANAGEMENT — OFF-SITE, OPTION C?

Activity

Technical Requirements
Financial Requirements
Recordkeeping/Reporting
Monitoring/Testing
Administration

Training

Contingency

Current %
Offsite TSD

249

65

8
75
53
26
24

501

Offsite TSD
199

34

5
42
26
n
10

327

a. Assumes almost all waste is treated, stored, and disposed offsite.

Source: Arthur D, Little, Inc., estimates.

TABLE VIiI-14

% Difference

-17
—49
-33
—45
- 51
— 58
- 61

- 34%

UNCERTAINTY PERCENTAGES USED IN CALCULATING COST OF COMPLIANCE

Activity

Technical Requirements
Financial Requirements
Recordkeeping/Reporting
Monitoring/Testing
Administration

Training

Contingency

Option A

+130%, —42%
*48%

+88%, —15%
+96%, —35%
+93%, —1%
+72%, —31%
+61%, —42%

Source: Arthur D. Little, Inc., estimates.

136

Option B
+130%, —42%
+25%
+88%, — 15%
+96%, — 35%
+93%, — 1%
+72%, —31%
+61%, —42%

Option C
+130%, —42%
+23%
+88%, — 15%
+96%, — 35%
+93%, — 1%
+72%, —31%
+61%, —42%






