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PREFACE

The attached document was prepared by Versar Inc. for the Office of
Toxic Substances of the Envirommental Protection Agency. The purpose of the
work reported in this document was to estimate the probable costs of comply-
ing with the draft PCB marking and disposal regulations, 40 CFR 761
(Appendix B). These regulations are being prepared in fulfillment of the
statuatory requirements of Section 6(e) of the Toxic Substances Control
Act (Appendix A).

This econcmic analysis program was sponsored by the EPA, but the results
reported are those of Versar Inc. This report was submitted in partial ful-
fillment of the requirements of Contract No. 68-01-3259. The report is not
an official EPA publication. However, this study does meet all of the require-
ments of an economic impact analysis of the proposed regulation.

The economic analysis of the draft disposal and marking regulation

was one of a number of research tasks concerning PCBs which Versar has per-
formed for the Office of Toxic Substances, U.S. EPA. This report was prepared
under the supervision of Mr. Robert Westin, Principal Investigator. Other
major contributors were:

Iouis Fourt, Ph.D. (Econamic methodology and transportation

costing)

Marvin Drabkin, Ph.D. (Incinerator technology and costing)

Deborah Guinan (Landfill technology and costing)

David Berkey (Analysis of marking regulations)

Irwin Frankel, Ph.D. (Decontamination and storage costing)

Dave Sood (Incinerator location/transportation cost analysis)

Special acknowledgements must be given for the close support received
fram Mr. David E. Wagner, EPA Project Officer, and Mr. Harold Snyder, EPA
Regulations Development Group of the Office of Toxic Substances. The factual



strengths of this report are due to the close cocperation received from
industry, particularly representatives of the existing incinerators and the
major electrical equipment manufacturers.

This report is based on the draft regulations as they were written on
April 18, 1977. This draft was undergoing continued review by the Office of
Toxic Substances and other offices within EPA, and changes which may have been
made to the draft regulations after April 18 could not be considered in this
analysis. Therefore, it is suggested that the draft regulation which is
included in Appendix B be carefully campared with the formal proposed regula=
tion which will be published in the Federal Register, and that the econcmic
costs developed in this report be recalculated as necessary to reflect any
subsequent changes in the draft regulation.

This report is being released and circulated prior to the public hearing
on the proposed regulation. It will be considered along with the information
during the hearings in the establishment of the final regulations. Prior to
final promulgation of the regulations, this study shall have standing in any
EPA proceeding or court proceeding only to the extent that it represents the
views of Versar. It cannot be cited, referenced, or represented in any respect
in any such proceeding as a statement of EPA's views regarding the impact of
the proposed regulations.



TABLE OF CONTENTS

Page
1.0 INTRODUCTION ¢ v v « ¢ o o o o o o o« o o o o o « . . 1-1
1.1 Current PCBs Usage in the United States . . . . . 1-1
1.2 Effect of the Toxic Substances Control Act on
the Usage OFf PCBS 4 « v « v o o o s o o o o o o o 177
1.3 Draft Reqgulation for the Marking and Dlsposal
OF PCBS v v v « o o o o o o o s o o o o o o o « » 18
1.4 Definition of Economic mtpact ..... A
2.0 DISPOSAL TECHNOLOGY. . . . . . e e e e e e e e 2
2.1 Proposed Disposal Requiraments . « o+ « o o & o o 2-
2-2 %Ontalni.rlation s & 6 8 e & ® & 6 e * o + & 8 o 2—2
2.3 Storage for Disposal . « + « ¢ ¢ o + o s . - . 2-4
2.4 Chemical Waste Iandfill . . . . . . ¢« ¢« v« « « . . 2-6
2.4.1 Proposed Requirements. . . « « « « . . . . 2-6
2.4.2 General Engineering Considerations . . . . 2-7
2.4.3 Currently Available Chemical Waste Iand-
fllls- 3 . . . . . . 3 . . . . [} . . . . 3 2"11
2.4.4 Costs of Chemical Waste Iandfill
Dismsal a . . ¢ o . . » . . . . . . . ¢ o 2-13
2.5 Incineration. . . . . . . . e e e e e e e s . 2-14

2.5.1 Existing Incinerator Facilities. . . . . .

2.5.2

2.5.3

2.5.1.1
2.5.1.2
2.5.1.3

Camments

Liquid Waste Incinerators . . . .
Solid Waste Incineration. . . . .
Costs of PCBs Incineration. . . .

on Draft hqumd PCBs Disposal

Regulations. . . . . . “ e e e e e e e

2.502.1

2.5.2.2

General Electric Co. Plttsfleld
M2SSe ¢« v v v ¢ ¢ ¢ o o o o s e

New Incinerator Facilities . « ¢« « o « o o

New PCBs Incinerator Design Bases
New PCBs Incinerator Facility
Cost Estimate . . . . . . .« e e
Factors Affecting Expansion of
Commercial Incineration
Facilities. + « o o« ¢« ¢ o o « & &

iii.

2-14

2-14
2-16
2-17

2-18

. 2-18

2-19
2-20
2-20

2-23

2=27



TABLE OF CONTENTS (Con't)

Page

4 Cement Kiln Operations « « « « « « « o o o 2727
S5 Power BO1lerS. = « v « v « o « o o o « o & 2-29
6 Sewage Sludge Incineration of PCBs . . . . 2-30
<7 Incinerator ShipS. « « v « & v = o « « o 2-30

2.6 Transportation Costs. . . . . . . C e e e e e .. 2731
2.6.1 Trucking COSES v « = o o « o o o o = « o & 2-31

2.6.1.1 Shipments of Liquid PCBS . . . . 2731
2.6.1.2 Shipments of Capac:.tors and
TransfOrmerS. . « « « o o o o » o 2734

- 6 L] 2 Platfom (bsts * [ ] - - * . . L ] - . . . . - 2—34
6.3 Other Factors Affecting Transportatlon
costs .......... . - L) - . L] - - 2-34

2.7 Reporting and Record Keeping . + « o v o o o o . 2737

3.0 ECONOMIC COSTS QF THE DRAFT DISPOSAL REGULATIONS . . . 3-1

301 Dismsal mrld . . - . *® & o o & e o *® e ® & » e 3-1
3.2 Decontamination . . . . . . . . e e e e e e .. 33
3.3 Storage for Disposal . « « ¢ ¢« ¢« + ¢ ¢ o o o o . 37
3.4 Chemical Waste Iandfill . . . . . . . . . o« e o . 37
3.5 Incineration . . ¢ & ¢ v ¢ v 4 e 0 4 e 0 e o e 3~-10
3.6 Transportation Costs . . . . . e e e e e ee s 3-10
3.7 Record Keeping Costs . . . . . e s e s e e e . . 320
4-0 m{mG 000000 L2 L) . . . . L] * . > . L] . . . ® 4-1
4.1 RequlrementstraftRegulatlons........I-l
4.2 Methodology « « « ¢ v ¢« ¢ ¢ o o o o o o v e e . 4-1
402-1 Containers ® o ® & B & & 8 e ® s s & e s @ 4"2
4.2.2 Storage Areas . . « « o + » o« « e « « » . 4-8
4.2,3 Vehicles ¢« « v v v ¢ ¢ o ¢« ¢« 4t o o s o s a 4-9
4,2.4 Transportation and Iabor Marking Costs . . 4-10

4.3 Economic Impact . . . . . e e e e e 4 s e s e e 4-11
5.0 ECONOMIC IMPACT ANAIYSIS . & o & . . e s s e s s e o » 5~1
5.1 InCi.neratiOIl COStS ¢ 6 e a4 e s e e & s s e s s » S-l
5.2 Other Cost. & & v v ¢ v v 6 4 v ¢ s o v o s o o 5-3
5.3 Annual Attributable Costs of Ccmpllance e e e o . 54
5.4 Effect on Prices and Market Structure . . . . . . 5-6
5.5 Energy Consumption Requirements . . . . . . . . . 5-8
5.6 Effect on Supplies of Strategic Materials . . . . 5-8

iv.



TABLE OF CONTENTS (Con't)

APPENDIX A - Toxic Substances Control Act

APPENDIX B - Draft PCB Marking and Disposal Requlations
APPENDIX C - Chemical Waste Landfills

APPENDIX D ~ PCB Incineration

APPENDIX E - References



3-3

3-4
3-5
3~6
3-7
3-8
3-9
3-10
3-11
3-12

4-1

4-3
4-4

4-5

LIST OF TABLES

Estimates of Cumulative PCBs Production, Usage, and
Gross Envirormental Distribution in the United States
Over the Period 1930-1975 in Millions of Pourds . . .

Nunber of PCB Items In ServiCee « « v ¢ o o « « o o o
Existing PCBs Liquid Waste Incinerators . « + « « «

Preliminary Engineering Estimate of a Dual Purpose
PCBs Incineration Facility. « « ¢ ¢« ¢ ¢ ¢ ¢ o ¢ o o

Annual Operating Costs for PCB Capacitor Incineration

Truck Freight Charges for Single Drums of Transformer
Ojlsl . - L[] L ] L) - » . - - . . L] - - - . . - . - . . L]

Disposal Requirements for PCB Electrical Equipment in
1978, millions of pounds. . « v v ¢ ¢ o o « ¢ ¢ o o &

Annual PCB Equipment Disposal Requirements, after
July 1, 1979: millions of pounds. « ¢« « &+ « « o « « &

Disposal of PCB Chemical Substance in PCB Equipment
after July 1, 1979: million lb/year . . . . . . . e e

Econamic Costs of Storage Facilities «o « ¢« o o & & &
Total Cost of PCBs Solids Disposal by Incineration .
PCB Disposal Requirements - 1978. . . . . . . . . .
Location of PCBs Incineration Facilities. . . . . . .
Incinerator/Transportation Cost Scenario #1 . . + .« .
Incinerator/Transportation Cost Scenario #2 . . . . .
Incinerator/Transportation Cost Scenario #3 . . . . .
Incinerator/Transportation Cost Scenario #4 . . . . .

Average Transportation Costs of Shipping Solid PCBs
wastes to Incinerators. » . - - . - » . L2 » L ] L] . L] -

Summary of Compliance Dates for the Proposed Mark:.ng
Regulatlorls . L] - . * L] . * * L[] . - . L4 . L] . . L] *

U.S. Transformer Manufacturing Industry Using PCBs. .
U.S. Capacitor Manufacturing Industry Using PCBs. . .

Calculation of Utilities' Transportation and Labor
mrkj-ng COStS . . . . . . L] * . L] . L3 . . . L] . . . L]

Calculation of Electrical Equipment Manufacturers'
Marking Costs for the Year Ending December 31, 1978 .

Page

1-2
1-6
2-15

2-24
2-25

2-32

3-3

3-5

3-8

3-11
3-12
3-13
3-15
3-16
3-17
3-18

3-19

4-1
4-3
4-4

4-12

4-13



4-6

4-7

4-8

4-9

LIST OF TABLES (Con't)

Page

Electrical Equipment Manufacturers' Total Marking
Costs for the Year Ending December 31, 1978. . . . . . 4-14

Calculation of Utilities' Marking Costs for the Year
Mmg m 31’ 1978 a @ & 8 & & s e s s s+ e s e & 4-15

Calculation of Industrial and Commercial Entities'
Marking Costs for the Year Ending December 31, 1978. . 4-16

Calculation of Residential Users' Marking Costs for the
Year Ending December 31, 1978. . « ¢« « ¢ ¢ ¢« &« o +» «» . 4-17

4-10 Electrical Equipment Users' Total Marking Costs for

the Year Ending December 31, 1978. . . . « « « « « » . 4-18

4-11 Calculations for Utilities' Marking Costs for the Year

Mingmatw3lllg7800000000.0.‘0.04-20

4-12 Calculations for Irdustrial and Commercial Entities'

Marking Costs for the Year Ending December 31, 1978. . 4-21

4-13 Electrical Equipment Users' Total Marking Costs for the

5-1

Year Ending December 31, 1978. . . . . e e e e e e 4-22
Total Attributable Compliance Costs . . . . . . . . . 5-5

5-2 Annual Energy Requirements of Disposal Regulations

Disposal Option 1 (Incinerate all Capacitors). . . . . 5-9



2-1

LIST OF FIGURES

Page
Schematic of Rpllins Envirommental Services Incin-
erator at Houston Set Up for PCB Capacitors Test
m - - » * ® s 2 & > - L] . . L ] 1 ] - . . . » - L ] . - 2~22
PCBs Incineration Cost as a Function of Plant
Camcity s & @ & & e [ ] > - L ] L . - - ® & & & & & a s @ 2-26
Trucking Charges for Transformer 0il by Type of Ship-

ment and DiStance. « v v« « ¢ o o o o o o o o o o o o o 2=33

5,000 Gallon Minimum Bulk Shipments Electrical 0il
by DIStAnCe. ¢ v v ¢ v ¢ ¢ ¢ o ¢ o o o o o o o o o o o 2-35

Trucking Charges for Capacitors and Transformers by
Type of Shipment and DiStance. « « « o« « « « s+ « « « + 2-36

viii,



1.0 INTRODUCTICN

The purpose of this study was to evaluate the economic impact of the
draft regulations for the marking and disposal of polychlorinated biphenyls
(PCBs), 40 CFR 761. The draft regulations were prepared by the Office of
Toxic Substances of the Environmental Protection Agency with the support of
the Interagency PCB Work Group.

The scope of this analysis included estimates of the quantities of
PCBs and equipment containing PCBs which will be affected by the proposed
regulations, the present and required future availability, feasibility,
and costs of the required PCB disposal facilities, the secondary costs of
controlled disposal including storage, recordkeeping, and transportation,
and the costs of satisfying the various marking requirements. The eco—
nomic analysis included estimates of the additional costs of complying
with these requlations as a function of year and econamic sector. The
analysis also considered the possible econamic effects of these costs on
price lewvels, investment requirements, and employment. Finally, the
effects of compliance on enerqy requirements and on the availability of
strategic materials were estimated.

1.1 Current PCBs Usage in the United States

PCBs have been used in the United States since 1929. Major
uses of this chemical in the past have included transformer cooling
liquids, capacitor dielectric liquids, heat transfer and hydraulic
liquids, as a dye carrier in carbonless copy paper, as a plasticizer
in paints, adhesives and caulking compounds, and as a filler in investment
casting wax. Under a previous task of this contract, Versar studied the
use of PCBs and reported the estimated usage and distribution of PCBs
as shown in Table 1-1. (V)

(1) Versar Inc. FCBs in the United States: Industrial Use and Envirormental

Distribution.” NI1S PB-252 402/3WP. Feb., 1976,
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Table 1-1

Estixpate; of Cumlative PCBs Production, Usage, and Gross Environmental (1)
Distribution in the United States Over the Period 1930-1975 in Millions of Pounds

Estimited
Commercial | Comercial - Industrial PCBs Currently | PCBs Currently CBa Raliability
Production Sales Purchases of PCB in Service in Bwiiopment | Destroyed of Values
U.S. PCB Production 1,400 + 5%
- 20%
Total U.S. PCB Imports 3 t 304
U.S5. PCB Domestic Usage 1,253 . + 51
- 20%
Total U.S. PCB Exports 150 t 20%
PCB by Use Category:
Petroleun Alditives 1 T 56%
Heat Transfer 20 : 101
Misc, Industrial 27 T 15%
Carkonless Copy Paper 45 : 5%
ydraulics and Lubricants 80 + 101
Otlicr Plasticizer Uses 115 t 15%
Capacitors 630 450 + 204
Transfonecs 335 300 ¢ 20%
Uses Other than Electrical 8 i 60%
PCB Degraded or Incinerated:
Frivironmentally Degraded 30 s 701
Incinerated 25 t 10?
Landfills and PCBs in Dups:
Cap. andd Trans. Production .
vastes 110 b1 .:O'i
Obsolete Ele. Faquipmont 80 1 4)s
Other (pager, plastic, etc.) 100 406
Ffree PCBs in the Environment
{soil, water, air, sedimant) 150 + 30%
Total 1,403 1,403 1,293 758 440 55

(1) Versar Inc.

PCBs in the United States:

February, 1976, NTIS PB-252 402/3WP

Industrial Use and Environmental Distribution




The major U.S. manufacturer of PCBs has been Monsanto. Since
1972, Monsanto has limited sales of PCBs to manufacturers of transformers
and capacitors. A previously reported investigation by Versar indicated
that about one million pounds of PCBs were produced by a small manufacturer
from 1972 through 1974 for use as a heat transfer liquid, but that there
were no significant amounts of U.S.-produced PCBs ramaining in use in non-
electrical systems in 1976. 1)

PCBs have also been imported for use in investment casting wax,
for maintenance of certain mining machinery, and as the coolant in electrical
transformers. The use and industrial importance of these imported PCBs was
the subject of a recent investigation by Versar. (2)

Decachlorobiphenyl was imported from Italy for several years for
use as a filler in investment casting wax, but this use was ended in mid
1976. Several manufacturers of investment casting wax are presently using
imported polychlorinated terphenyls in their products, and these PCTs may
be contaminated with up to 10% PCBs. It is assumed that the concentration
of PCBs in the PCTs can be reduced to below .053% by stricter quality control
during manufacturing. If this cannot be done, the PCTs will have to be
marked as being PCBs, and the used wax may be subject to the proposed marking
and disposal requirements.

The use of imported PCBs in the maintenance of certain mining
machinery is well documented, and will be investigated in more detail during
a research program to be sponsored by the U.S. Bureau of Mines later this
year. Section 6(e) (2) (A) of the Toxic Substances Control Act requires that
this mining machinery not be used after 1977. The disposal of the PCBs in
the machinery and the contaminated machinery will be subject to the require-

(1) Versar Inc. Usage of PCBs in Open and Semi—Closed Systems and the Re-
sulting Iosses of PCBs to the Envirorment. EPA 330/6—77—009 (unpublished
Dratt Report). September 1, 1976.. -

(2) Versar Inc. Assessment of th the Ehvn*onméntal ‘and Econcmlc Impacts ‘of the
Ban on Imports of PCBs. EPA 560/6-77-007 [trwoublished Draft Report).

February 1, 1977.
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ments of the proposed disposal regulations. The disposal of the PCBs from
the approximately 350 mining machines is not expected to have a significant
impact on the availability of landfill or incineration facilities, nor is
it expected to have a significant economic impact on the mines.

Recent imports of PCBs as camponents of transformers are known to
have exceeded 500,000 lbs. Such imports of PCBs do not significantly effect
the estimates of total amounts of PCBs in service based on U.S. production
data. The PCBs in such foreign built equipment will, of course, be subject
to the proposed marking and disposal regulations.

Due to growing concern about the envirommental hazards of PCBs,
Monsanto announced late in 1976 that it would cease operation of its PCB
manufacturing facility in October, 1977. As a result, most manufacturers of
PCB transformers and of large high voltage capacitors have switched to
other liquids in place of PCBs, and most manufacturers of small capacitors
have indicated that they will stop using PCBs during 1977 or 1978,

Based on these previous studies, we can conclude that the marking
and disposal requlations will have little effect on manufacturers who use
PCBs in new equipment, and that the only existing PCB uses that will be
affected will be transformers and capacitors.

For purposes of analysis, the existing PCB electrical equipment has
been classified in the following six categories. The PCB and eguipment
weights and the service lives listed for each category are averages for all
equipment in that category. The total weights listed for the capacitors are
the average weights of the smallest disposable units.

PCB transformers @:
2150 1b PCBs
3000 1b liquid
6500 1b drained weight
40-year average life



(LHV) Large High Voltage Capacitors @:
25 1b PCB
120 1b total
20-year average life

(LLV) Large Low Voltage Capacitors@:
3.5 1b PCB
20 1b total
15-year average life

(HID) High Intensity Discharge Lighting Capacitors @:
2 1b PCB
8 1b total
20-year average life

(SA) Small Appliance Capacitors @:
1 1b PCB
5 1b total
15-year average life

(FL) Fluorescent Lighting Ballasts @:
0.1 1b PCB

3.5 1Ib total
15-year average life

The total numbers of electrical items containing PCBs is sum-
marized in Table 1-2.

The importance of controlling disposal of PCBs from electrical
equipment lies in the fact that there is presently five times as much
PCB in use in electrical equipment as there is free in the environment.
Although controlled disposal of the PCBs presently in use will not solve
the problems which are now being caused by PCBs in the enviromment, un—-
controlled disposal could increase the levels of environmental PCBs by
a factor of six or rore.
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9-1

Utilities

Canrercial and
Apartment Buildings

Industrial

Private Residential

TOTAL

Transformers

84,000

28,000
28,000

140,000

Table 1-2

Number of PCB Items in Sexrvice
Capacitors
uwy LV HID sa FL
7,600,000 1,000,000 800, 000 ——- —
-— 7,500,000 500,000 5,000,000 630,000,000
400,000 7,500,000 19,200,000 -— 130,000,000
— 4,000,000 — 45,000,000 40,000,000
8,000,000 20,000, 000 25,000,000 50, 000,000 800, 000, D00



1.2 Effect of the Toxic Substances Control Act on the Usage
‘of PCBs

In 1971, the President's Council on Envirormental Quality
developed a legislative proposal for dealing with pollution from toxic
chemical substances. Finally, after many camplex congressional hearings
and debates, the Toxic Substances Control Act was signed into law in
Octcber 1976. The Toxic Substances Cantrol Act became effective on
January 1, 1977. The Act enables the Administrator of the Envirommental
Protection Agency to cbtain from industry any information bearing on the
use, distribution, production volumes and methods, health effects, and
any other data necessary to understanding whether or not to what extent
any given chemical substance or compourd may adversely affect peoples'
lives either directly or indirectly. The Administrator of EPA is em-
powered to act through the courts to prohibit the manufacture, process-
ing, distribution, use, or disposal of any chemical substance or mixture
found to present an unreasonable risk of injury to health or the environ-
ment.

The Act addresses only one chemical class directly, that being
polychlorinated biphenyls, a class of bicyclic campounds having between
1 and 10 chlorine atoms per molecule. Section 6(e) of the Act establishes
dates for the discontinuation of the use of PCBs in open systems, for the
end of manufacturing and importation of PCBs, and for the end of the use
of PCBs in newly manufactured equipment (see Appendix A). Section 6(e) (1)
requires that the Administrator pramilgate rules prescribing the disposal
and marking of PCBs by July 1, 1977. The draft of the proposed regulation
analyzed by this report was prepared in response to this statuatory require—
ment by the Office of Toxic Substances with the support of the Interagency
PCB Work Growup.

With the exception of the regulations for marking and disposal,
Section 6(e) will have little impact on the use of PCBs. The Act does not
require that existing capacitors or transformers be removed from service,
nor does it specifically pichibit the continued use of stock-piled PCBs
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for transformer maintenance. The prohibition on open system uses after
1977 will result in the early retirement or modification of several
hundred mining machines, but no other significant cpen system uses are
known. The manufacturers of transformers and large capacitors plan to
end most of their usage of PCBs by the end of 1977. Several manufacturers
of small capacitors will continue using PCBs into 1978, working fram
inventories of PCBs as there will be no U.S. production of PCBs after
1977. The marking requirements will apply to these small capacitors

and to the new electrical equipment in which they are used as components,
but these marking requirements should end within a year or two as use of
PCBs is discontinued in new capacitors.

1.3 Draft Requlation for the Marking and Disposal of PCBs

The draft regulation is included in this report as Appendix B.
This requlation specifies the required disposal procedures for various
types of PCB equipment and materials, and establishes requirements for storage
areas, record keeping, and labeling of PCB equipment, containers, storage
areas, and wvehicles.

Prior to the enactment of the Resource Conservation and Recovery
Act of 1976 (Pub. Law 94-580) in October, 1976, the Federal EPA had no
jurisdiction over the cperations of hazardous waste incinerators and chemi-
cal waste landfills. Regulations have not yet been pramilgated under
RCRA. Therefore, EPA has included special requirements for PCB incinera-
tors and landfills in the proposed marking and disposal regulations. These
proposed requlations require that all incinerators and chemical waste land-
fills used for the disposal of PCBs must be approved by the EPA Regional
Administrator, and establish guidelines for the evaluation of the accepta-
bility of the facilities. Since this requirement for Federal approval
has not previously been required, existing facilities operate under state
authorization and do not have the required Federal approval. It is not
known whether any of the existing landfill facilities can meet the pro-
posed requirements without modifying their facilities and/or operating
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procedures. All existing incinerators will have to be modified to pro-
. vide for additional monitoring before they will meet the requirements.

1.4 Definition of Economic Impact

Executive Order 11821 (as extended) and OMB Circular A-107
require that major legislative proposals and regulations by agencies of
the Executive Branch must be accompanied by a statement certifying that
the econamic impact of the proposal has been evaluated. EPA's guidelines
on Economic Impact Analysis Statements (formerly Inflation Impact
Statements) provide that regulations shall be considered a major acticn
and shall require an Econamic Impact Analysis under the following con-
ditions: (1) If the incremental annualized costs of campliance, includ-
ing capital charges, exceed $100 million in any year, (2) the incremental
cost of production of any major product exceeds five percent of the sell-
ing price of the product, (3) net natiocnal energy consumption would be
increased by the equivalent of 25,000 barrels of oil a day, or (4) the
supply or demand of certain specified materials would be affected by more
than three percent.

The major impact of the rules will apply to the owners and
users of currently operating PCB capacitors and transformers. These
persons will be affected by increased costs due to the special marking,
storage, disposal, and recordkeeping that will be required for this
equipment. In the following analyses, we have reviewed the availability
and costs of disposal facilities, storage facilities, and transportation
services. Estimates are also made of the amount of PCB equipment requir-
ing controlled disposal by year and segment of the econamy. The total
costs are calculated based on the application of unit capital and opera-
ting costs to the disposal requirements. Price impacts are calculated
on the assunption that all costs of complying with the regqulations will
be recovered from the ultimate consumer of goods and services. Effects
on energy requirements and the supply of strategic materials are cal-
culated on a national basis using the upper bound estimates of the im-
pacts of the regulations.



In a similar way, the effects of the marking, storage, and
recordkeeping costs have been analyzed on a unit basis as applied to
individual items or facilities. Total economic impacts are then cal-
culated based on estimates of the total number of such items or facilities
affected by the regulations.
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2.0 DISPOSAL TECHNOLOGY

Consideration of the unit costs of storage and disposal are basic to
any calculation of the total economic impacts of the proposed regulation.
The proposed regulations are very specific both in specifying what is to be
done and in specifying how it is to be done. The following sections of
this report consider in detail the technical and economic aspects of each
part of the proposed disposal requirements.

2.1 Proposed Disposal Requirarents

The basic disposal requirement for all PCBs is controlled use and
storage followed by high temperature incineration. Considerations of the
present lack of incineration facilities capable of handling capacitors and
of the high costs that would be incurred by requiring removal of small
capacitors from large equipment and requiring special handling of fluores-
cent light ballasts in individual residences have resulted in a number of
exemptions from the basic requirement of incineration:

(1) Until July 1, 1979, non-liquid PCB mixtures (contaminated
soil, rags, sewage sludge, etc.), PCB capacitors and PCB
fluorescent light ballasts may be disposed of in chemical
waste landfills.

(2) PCB containers (tank cars, trucks, drums, etc.) that have
been contaminated with PCBs may be decontaminated by
triple rinsing.

(3) PCB transformers may be disposed of in chemical waste land-
fills following rinsing to reduce their content of PCBs and
the chance of leakage during transportation or after
burial,

(4) Small PCB capacitors in electrical equipment do not have to
be removed before the equipment is disposed of. Since most
capacitors are removed fram service because the equipment is



obsolete, rather than due to failure and replacement of the
capacitor, the effect of this exemption appears to be that
the disposal of most small capacitors will be as municipal
solid wastes as part of larger equipment.

(5) Small capacitors and fluorescent light ballasts used in
private housing units may be disposed of by the occupant
as municipal solid waste.

(6) Material or equipment containing less than 500 ppm (one pound
per ton) of PCBs will not require special handling or disposal.

Incinerators and chemical waste landfills used for disposal of PCBs
will have to have approval from the EPA regional administrator. The proposed
regulations establish detailed technical guidelines for the proper operation
of these facilities.

All industrial plants, utilities and others who dispose of other
than small PCB capacitors will be required to provide special diked and pro-
tected storage areas. Each storage facility larger than two 55 gallon drums
will also be required to maintain records as to how the PCBs are handled.

Owners of significant quantities of PCBs in transformers, capac-
itors, or other equipment are required to maintain records including the
location and scheduled disposal of the PCBs.

2.2 Decontamination

Because of the potential for liability from accidental spills of
PCBs during decontamination, we do not foresee much use of this alternative
disposal method. There will be scme initial decontamination of tank cars,
tank trucks, and production machinery as production of new PCBs is phased
out. This will not have a major effect on total econamic impacts. Any de-
contamination performed after this initial period will result in a slight
decrease in the costs shown for incineration, but the effect should not be
significant.
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Effective decontamination of drums and small containers has been
reported for pesticides, by triple rinsing of the containers with solvents
which contain < 0.05 per cent of pesticide but have a solubility of 5 per
oh

cent or more for the pesticide. Each rinsing uses a volume of solvent
approximately 10 per cent of the volume of the container, and the rinsing
must be accamplished by sloshing or otherwise forcing repeated contact of
the container internal surfaces with the solvent. The efficiency of de-
contamination depends in part on the degree of solvent contacting and on
the condition of the container surfaces being cleaned. After each rinse,
the solvents are collected and incinerated. This procedure is believed

readily adaptable for PCB containers.

Most large transformers are filled with a liquid which acts both
as a ccoland and as an electrical insulator. Approximately 5 per cent of
such transformers are filled with a mixture of PCBs with up to 40 per cent
trichlorobenzene. This non-flammable coolant containing PCBs is known by
the generic term "askarel". Complete decontamination of askarel filled
transformers does not appear feasible. However, partial decontamination of
askarel transformers which are being taken out of service is required. This
can be accamplished by thoroughly draining the askarel fluid from the trans-
former, followed by refilling and recirculating for several hours with a
solvent such as mineral spirits. The solvent is then drained and incinerated.
Preliminary results of a test which was performed by Westinghouse, sponsored
by the Federal Railway Administration, and based on the above procedure,
achieved a 99 per cent reduction in the quantity of PCBs in the transformer.
Transformers so treated may then be disposed in a chemical waste landfill.

The remaining 95 per cent of liquid filled transformers are filled
with mineral oil. This mineral oil may be contaminated with small amounts of
PCBs because the same equipment has been used in the past to manufacture and
service mineral oil filled and askarel filled transformers, and the equip-

(1) Midwest Research Institute, Guidelines for the Disposal of Small Quantities
of Unused Pesticides, EPA-670/2-75~057, Cincinnati, Chio: National
Envirommental Research Center, USEPA, June, 1975.
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ment has not always been decontaminated thoroughly after handling PCBs.
Recent surveys have indicated that the contamination of the mineral oil is
almost always below a concentration of .02 per cent PCBs., No cases are
documented where transfoxmer mineral oil has contained over .05 per cent
PCBs though the ultimate disposal of any such oil would have to be by high
temperature incineration under the requirements of the proposed regulations.
It is possible that routine incineration of transformer mineral oil may
eventually supply a significant portion of the fuel required to incinerate
PCB capacitors. Such incineration of mineral oil would not be expected

to have a significant econcmic impact because its value as a fuel would off-
set the cost of handling the oil.,

Askarel transformers which are kept in service, but retrofilled
with a silicone or other oil, should be thoroughly drained of askarel oil
prior to refilling with replacement oil. Subsequent drainings and refillings
of such transformers will require eventual incineration of the oil used to
retrofill the transformers. In the case of silicone oil, it has been re-
ported that treatment with an activated carbon will remove the PCBs and
permit reuse of the oil. (1) In the case of mineral oil, the initial retro-
fill must be incinerated. Subseguent mineral oil retro-fills must also be
incinerated until the level of PCB is less than 500 ppm.

2.3 Storage for Disposal

Most storage areas required by the proposed regulations will be
established by office and commercial buildings, electrical repair shops, and
small industrial buildings for the storage of small capacitors and fluores-
cent light ballasts that are removed during normal maintenance. These
storage requirements may be fairly significant in the case of a large
building. For instance, the World Trade Center in New York City has 250,00
fluorescent light ballasts; replacement of failed ballasts may result in the
requirement to store several hundred ballasts per week prior to disposal.
Small facilities may generate only a few capacitors or ballasts each year for
disposal.

(1) Personal cammnication, Mr. Tor Orbeck, Dow Corning, Midland, Michigan.



If the storage areas for accumulation of small capacitors (and
presumably fluorescent light ballasts) are limited in size to two 55 gallon
drums stored inside, no special flooring, diking, or record keeping will be
required. The cost of establishing such an area will be the cost of pro-
curing a DOT spec 5, 5B, or 17C open head drum, marking the drum and area,
and establishing maintenance policies requiring the collection of capacitors
and ballasts. Total costs would be about $25 for the drum, plus $10 (one
man hour) for labeling the drum and setting up the storage location, and an
additional administrative expense of $80 for ordering the drum, establishing
policy, etc. First year costs would therefore be about $115 per small storage
area plus an equivalent of rent for the storage area of $30, or a total of
$145 per area.

Annual operating costs of the small storage facilities include the
equivalent of rent for the area dedicated to PCB accumulation (10 square feet
X $3/ft?/year), replacement drum costs (0.6 drums/year x $25), and $50 per
year administrative costs, for a total of $95 per year.

While all of these costs can be attributed to the establishment and
operation of small storage areas, they may not all be economic costs. By
locating the drum in an unused area of the basement or warehouse, the facility
could reduce or eliminate the econamic costs of the storage area. Similarly,
by using second hand drums and by setting up the storage area during a time
of slack labor demands, the out of pocket costs for the establishment and
operation of the storage areas could be reduced to the few dollars a year
required to purchase the special labels and procure (or not return for credit)
the drums.

In addition to the small storage areas, special indoors storage
facilities which may not now exist will be required by utilities, transformer
repair shops, and other operations which store large capacitors or trans-
formers or which stockpile PCBs for transformer maintenance. These storage
areas will require impermeable floors and dikes. Engineering and construction
costs of $1000 to $5000 would be incurred in mecting these specifications for
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each major storage facility. An average major storage facility might have
an area of 200 square feet, requiring a capital outlay of $2000. Egquivalent
rental costs of $3.00 per square foot per year would still apply, and drum
costs would be about $225 per year. Labor costs would be incurred in
handling the PCB equipment and checking the drums; two man hours per week
would result in an annual cost of $1000. Administrative costs of $300 per
year might also be attributable to the storage area. The operating costs
for each major storage area would therefore be $2125 per year.

2.4 Chemical Waste Landfill

Chemical waste landfills provide envircrmental safeguards and long
term protection designed to prevent the entry of stored PCBs into the environ-
ment. Although the PCBs will only be immobilized, rather than destroyed,
the use of chemical waste landfills is to be preferred to uncontrolled dis-
posal of PCBs where incineration capabilities are not available.

2.4.1 Proposed Requirements

The draft regulations require that chemical waste land-
fills used for the disposal of PCBs be approved for such use by the EPA
Regional Administration. The proposed regulations specify the following
guidelines for approval of chemical waste landfills:

(1) The canposition and volume of each waste is known and approved
for site disposal by pertinent regulatory agencies.

(2) The site should be geclogically and hydrologically approved
for hazardous wastes. Included in the criteria would be
scil or soil-liner permeation rate of less than 10”7 cm/sec;
in-place soil thickness of 4 feet or campacted soil liner
thickness of 3 feet, greater than or equal to 30 percent passing
a number 200 sieve; liquid limit greater than or equal to 30;
a plasticity index of greater than or equal to 15; and an
artificial liner thickness of 30 mils or greater. Some typical
liner materials include clay, rubber, asphalt, concrete and
plastics such as Hypalon (a chlorinated polyethylene plastic)
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and PVC (polyvinyl chloride). The water table shcould be at
least 50 ft below the lowest level of the landfill and adequate
provision should be made for diversion and control of surface
run off. If the soil is massively impermeable, the level can
be as little as 5 feet to the water table.

(3) Monitoring wells are provided.
(4) ILeachate control and treatment (if required).

(5) Three-dimensional records of burial coordinates to avoid any
chemical interactions.

(6) Registration of the site for a permanent record of its location
once filled.

At this time there are no secured sites kncwn to be approved
by the regional administrator for disposal of PCBs. For further detail on
criteria see Appendix B, Sections 761.41 and 761.45(b).

2.4.2 General Engineering Considerations

Chemical waste landfills should be sited to take advantage of
geclogic factors responsible for optimm attenuation of the wastes and any
decomposition products, and designed to overcome the disadvantages posed by
less favorable sites.

In selecting and evaluating a chemical waste landfill site,

same general criteria to be considered are: (1)

(@) Chemical waste landfills ideally should be located in
areas of low population density, low alternative
lard use value, and low ground water contamination
potential.

(b) All sites should be located away from flood plains,
natural depressions, and excessive slopes.

(1) Battelle Pacific Northwest Iaboratories, Program for the Management of
Hazardous Wastes, (EPA Contract No. 68-01-0762), Richlard, Wa.,:
July 1973.
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() All sites should be fenced, or otherwise guarded to
prevent public access.

(d) Wherever possible, sites should be located in areas
of high clay content due to the low permeability and
beneficial adsorptive properties of such soils.

(e) All sites should be within a relatively short distance

- of existing rail and highway transportation.

(f) Major waste generation should be nearby. Wastes
transported to the site should not require transfer
during shipment.

(g) All sites should be located an adequate distance from
existing wells that serve as water supplies for human
or animal consumption.

(h) Wherever possible, sites should have low rainfall and
high evaporation rates.

(i) Records should be kept of the locations of various
hazardous waste types within the landfill to permit
future recovery if economics permit. This will help
facilitate the analysis of causes if undesirable
reactions or other problems develop w:.th.m the site.

() Detailed site studies and waste characterization
studies are necessary to estimate the long-term
stability and leachability of the waste sludges
in the specific site selected.

(k) The site should be located or designed to prevent
any significant, predictable leaching or run-off
fram accidental spills occurring during waste
delivery.

(1) The base of the landfill site should be a suffi-
cient distance above the high water table to prevent
leachate movement to aquifers. Waste leachability
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(m)

(n)

(o)

and soil attenuation and transmissivity character-
istics are important in determining what is an
acceptable distance. Evapotranspiration and pre-
cipitation characteristics are also important. The

use of liners, encapsulation, detoxification, and/or
solidification/fixation can be used in high water or
poor soil areas to decrease ground water deterioration
potential.

All sites should be located or designed so that no
hydraulic surface or subsurface connection exists

with standing or flowing surface water. The use

of liners and/or encapsulation can prevent hydraulic
connection.

In arid regions where the cumulative precipitation

is less than the evapotranspiration, water will not be
likely to accumulate in the landfill or migrate through
the soil. Under such conditions, leachate contaimment
precautions (liners, etc.) will not be necessary unless
the water table is high or large quantities of liquid

wastes are disposed.
Unless leachate generation or escape is prevented in

scme manney, such as by encapsulation, location in

arid regions or naturally impermeable basins, or by
immediate cover with an impermeable membrane to prevent
infiltration, it will be necessary to line the basin
with an impermeable membrane, collect the leachate in
headers, and recycle it through the fill or pump it to
an appropriate treatment facility.

All liners, cover materials, and encapsulating materials
must be tested or have known chemical resistance to the
materials it will contain or might otherwise come in



contact with. Ideally, such materials should have
effective life greater than the toxic life of the wastes
they contain,

(@) Studies will be necessary to determine general site
monitoring requirements, Hydrogeological monitoring

will be required to detect routine and accidental

releases of liquid effluents. A system of observation

wells should be installed in aquifers around the site

and concentrated in potential water and waste movement

paths downgradient fram the site. A monthly sampling

frequently has been suggested by one source. Down-

stream monitoring stations and a bimonthly sampling

frequency were suggested for surface streams in the site

vicinity.

Monitoring wells are necessary for the safe operation of a
chemical waste landfill. Prior to the deposition of hazardous wastes, observa-
tion and monitoring wells should be installed around the periphery of the
site. Locations should be detexmined by the appropriate regulatory author-
ities based on the site topography and hydrogeological conditions. A recent
CSW documented case history (1) illustrates the importance of monitoring wells.
A campany in the north central United States had utilized the same dump site
for laboratory waste disposal since 1953. More than half of the waste dumped
was arsenic. Although the monitoring wells around the site were superficial
in nature, arsenic concentrations greater than 175 ppm were detected. The
U.S. Public Health Service drinking water standard for arsenic is 0.05 ppm.
The dump site is located above a limestone bedrock aquifer which supplies

(1)

about 70 percent of a nearby city's residents with drinking and crop irriga-
tion water. Indications are that this water is in danger of being contaminated

(1) Office of Solid Waste Management Programs. Report to Congress: Disposal
of Hazardous Wastes. (SW-115) Washington: U.S. Environmental Protection
Agency, 1974,
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by arsenic seepage through the bedrock. Without monitoring wells, this
waste transport would not have been detected, and serious illness could
have resulted.

2.4.3 Currently Available Chemical Waste Landfills

A 1977 Office of Solid Waste survey of hazardous waste
menagement facilities indicated sixteen with "secured" or chemical waste
landfill sites. In order to assess the capabilities of existing sites to
hardle these PCB-containing solid wastes, these facilities were contacted,
disposal costs were updated, and the estimated operating life of each fill
and its willingness to accept PCB~containing solid wastes were ascertained.

Fifteen of the sixteen landfill sites surveyed indicated a
willingness to accept PCB~containing solid wastes such as capacitors and
transformer internals although many indicated that they have not had re-
quests for disposal of such items. The fifteen sites are scattered through-
out the country: nine Class I landfill sites in California, one in Idaho, one
in Illinois, one in Nevada, two in New York, and one in Texas. The one
secured site which indicated it coculd not accept PCB~containing solid waste
is located in Missouri. Private ccmpanies operate four of the Class I land-
fill sites in California and five others are operated by local jurisdictions.
The landfills run by ocounty Jjurisdictions serve only a limited locale and
this could pose problems in adequate disposal capacity.

The California sites are requlated by the California State
Department of Public Health and must meet the following criteria: (1)

(a) Geological conditions are naturally capable of preventing
hydraulic continuity between liquids and gases emanating
fram the waste in the site and usable surface or ground
waters.

(1) cCalifornia State Water Resources Control Board, Disposal Site Design and
‘Operation Information, Sacramento: March 1975, p. 19-21.
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(b)

(c)

(d)

(e)

(£)

(9)

(h)

(1)

Geological conditions are naturally capable of preventing
lateral hydraulic continuity between liquids and gases
emanating from wastes in the site and usable surface or
ground waters, or the disposal area has been modified to
achieve such capability.

Underlying geological formations which contain rock
fractures or fissures of questionable permeability must be
permanently sealed to provide a campetent barrier to the
movement of liquids or gases fram the disposal site to
usable water.,

Inundation of disposal areas shall not occur until the
site is closed in accordance with requirements of the
regional board.

Disposal areas shall not be subject to washout.

Ieachate and subsurface flow into the disposal area

shall be contained within the site unless other dis-
position is made in accordance with requirements of the
regional board.

Sites shall not be located over zones of active faulting
or where other forms of geoclogical change would impair the
campetence of natural features or artificial barriers which
prevent continuity with usable waters.

Sites made suitable for use by man-made physical

barriers shall not be located where improper operation

or maintenance of such structures could permit the

waste, leachate, or gases to contact usable ground or
surface water.

Sites which cowly with a,b,c,e,f,g, and h but would be
subject to inundation by a tide or a flood of greater
than 100-year frequency may be considered by the regional
board as a limited Class I disposal site.
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The other sites camply with the criteria and are licensed by
their individual state or local permitting authorities.

These landfills range in size from 32 acres to 1,300 acres.
However, the areas of each site which are currently active range from one to
30Q acres. Most of the landfills were indicated to have sufficient operating
capacity for expansion and operating lives in excess of 10 years.

A site-by-site listing of pertinent information is given in
Appendix C. This data was gathered from both the 1975 and 1977 Survey of
Hazardous Waste Management Facilities, and from phone contacts with know-
ledgeable personnel at each site.

2.4.4 Costs of Chemical Waste Landfill Disposal

Costs for disposal in chemical waste landfills are highly
variable and are deperndent on location and area serviced. Iandfills in
California are county-operated to service specific nearby locales and have
relatively low charges plus additional state fees.

Sites which service a number of states typically charge from
$1.00 to $10.00 per cubic foot of material disposed including freight and
imposed state fees. The lower costs are largely attributable to California
and the West where climate and geology allow location of Class I landfill
sites close to the counties which are serviced. The facilities in the East
must provide impermeable liners and more stringent monitoring and leachate
controls, thus making disposal more expensive.

A representative average cost of $3.00 per cubic foot is felt
to be a reasonable nationwide average for the disposal of PCBs in chemical
waste landfills. Although the specific requirements in the proposed requla-
tion may result in one or more of the currently operating landfills not being
able to accept PCBs, no major impacts of the regulation on the availability
or costs of such disposal is anticipated.
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2.5 Incineration

"~ 2.5.1 Existing Incinerator Facilities.-

2.5.1.1 Liquid Waste Incinerators

During the performance of Task II under this contract,
it was determined that the facilities listed on Table 2-1 are the existing
commercial scale incinerators which are capable of handling PCBs liquid wastes.

Monsanto has a John Zink designed, forced draft
incinerator at Sauget, Ill. that vaporizes the PCBs liquids and waste oils
and maintains a turbulent burning gas at 2200°F for about 2 secords. General
Electric at Pittsfield, Mass. uses a John Zink designed, induced draft incin-
erator with a combustion temperature of 1600°F to 1800°F and a residence
time of 3 seconds or longer depending on the concentration of PCBs in the
industrial oil.

Rollins uses specially designed units at three loca-
tions: Bridgeport, N.J., Deer Park, Texas, and Baton Rouge, Ia. Rollins'
basic incinerator is a Dow design; however, reportedly, since 1972 Rollins
has made significant modifications to the incinerator-scrubber unit. The
Rollins unit includes a solids burning rotary kiln that exhausts to an after-
burmer plus a liquid turbulent burning chamber which also exhausts to the
afterburner. Liquids can be burned either in the liquid chamber or in the
kiln. The afterburner is 40 feet long and is followed by a hot duct of
about equivalent length that allows further combustion. Rollins claims an
overall residence time of 3 to 4 seconds, at a minimum temperature of about
2400°F at the aft end of the hot duct. The gases then go to a Venturi scrubber
and a tower scrubber for cooling and neutralization.

The Dow Chemical Plant in Midland, Michigan operates
four liquid cambusters to destroy in~house industrial liquids.

Liquid PCB wastes as handled by the cammercial dis-
posers are normally diluted with waste solvents to a 5-10 percent by weight
PCB level, prior to incineration. Average heat of cambustion of the blended
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TABLE 2-1

Existing PCBs Liquid Waste Incinerators

(6)

I\nnua}‘. Typical Feed ) Approximate .
Facility Cagxaciby %) Typical Operating Residence Rate Air Pollution System Cosi.:, s
location liters (gallons) Tengperature Range time, scc. Jpm (ypaa) controls Draft {cust basis)
G.E up to ox10® M 871-1093°C 1 to 12 Up to 15.1 Packed Tower Tixduces) 450,000 (1974)
Pittsfield, (2.1 % 10%) {1G00-2000°F) (4) Scrubber
Mass.
Chem-Trol Up to 27.8.\1]06(7) 1a82¢C 2.5 Up to 952.9 Sepaldxer Forced —
Mxled City, (7.4 x 10%) (2700°F) (114)
N.Y.
l«)llins(z) Up to 31.8x10%, ecach 13k6-1370°C 3-4 up to 60.5 Aftoertanner, rorced 2,500,000 (1974)
Environnental (8.4 x 10°) (2400-2500"F) (16) ventur{ Scrubber, &
services a Packexl T

scrubber
bow Chemicat ) 51.5 x 108 982°(: <2 “31.1 High prressure Forcad -—

id)e i 13.6 x 10°) (1800°F) (-8) venturi with

Midlarx], Mi. i el
Monsanto 2.4 x 10° 1093-1204°C 2" 1.6 High Pressure Forced 790,000 (1970)
Sauget, I11. (0.63 x 10°) {2000 2200°F) (2} venturi Scrubber

followad by a Packed
Tower Scrubder

Motes: (1)
(2)

()
4)
(5)

(6)
N

Industrial oil which is contaminated with approximately 2 wti ICBs.

Three identical wnits (kiln, liquid destruction chamber & an afterburmer) located one each at Bridgeport, N.J., Deer Park, Texas
and Baton Mouge, Ia.

Four contwsters to destroy in-house industrial liquids.
Fstimated capacity of the four camsters,
There are differences of opinions as to optimm temperature level and residence time for PCHBs incineration. Capacities given are

reported values basod on incineration ol wndefined feedstocks,  The capability of these units for P(Bs destruction can be only
determined if a given doctored feed and a specific test plan is used to evaluate and compare the performance of these units.

An additional $160,000 was spent for modification during 1970-74.

This unit has been shut down since 1974. Chem-Trol ships liquid PCBs to the St. Lawrence Cement Co., Mississauga, Ontario, Canada,

as blends in waste solvents, to be destroyed at that facility, $nlid KB wastes shipped to Chem—Trol are landfilled in 55 gallon
drums.,
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material is 9-10,000 BTU/lb. Monsanto has been burning liquid PCBs on an as-
received basis. General Electric has been burning PCB-waste oil mixtures

(as a supplemental fuel to natural gas), with PCB concentrations as high as
20% by weight. General Electric has been successfully burning 1260 type
Aroclor with 60% chlorine content; this is believed to be the most refractory
material being destroyed by incineration.

The incineration units described above can be
categorized as liquid injection type incinerators. Injection type incinera—
tors increase the rate of vaporization and thus cambustion by atomizing the
liquid waste to create a larcger heat transfer surface area. Normally, this
is done by means of internal mixing nozzles and steam atomization. Forced

draft and/or induced draft is supplied to the combustion chamber to provide
the necessary mixing and turbulence.

The General Electric, Monsanto and Rollins facilities
are examples of vortex combusters. Such units typically feature very high
heat release rates e.g., 100,000 BTU/hr - ft3. In operation the ignition
Chamber is preheated and the waste and primary air are introduced in such a
manner as to create a vortex which is maintained through the length of the
combuster.

2.5.1.2 Solid wWaste Incineration

General Electric's incinerator at Pittsfield, Mass.
has partial solid waste incineration capability. This facility can handle
PCB soaked transformer internals in a high temperature incapsulator for waste
incineration and copper recovery. This unit destroys paper, rags cardboard
and the like but it does not handle fuller's earth contaminated with PCBs
(used for PCBs filtration), contaminated dirt and similar materials.

Rollins uses their Bartlett-Snow tumble burners (the
rotary kilns) for handling solid wastes of almost all types. For PCBs con-
taminated materials, the kiln is operated at 2200°F, The gases from the kiln
pass to the afterburner operating at a temperature of 2500°F. They exit the
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the afterburner to a long hot duct that completes combustion and maintains
the temperature to 2400°F until the gases enter the Venturi scrubber. Rellins
accepts solid wastes which are packed in 35 or 47 gallon lined fiber packs,

or in standard steel drums. Solid PCB wastes are fed to the turble burner
only in the fiber packs. The liquid contents of steel drums are mechanically
transferred to a storage tank prior to blending and incineration. Rollins
will not accept impact sensitive, radioactive materials, or heavy metals
concentrations in the PCBs wastes of generally greater than 25 ppn. As a
general rule, Rollins will accept solid wastes which are packed according

to the latest ICC tariff for hazardous materials.

2.5.1.3 Costs of PCBs Incineration

Current toll charges for disposal of PCBs by incin-

eration are as follows:

PCBs Toll Incineration
Disposal Facility Waste Charge (1)
Monsanto, Sauget, Illinois Liquid lO¢/lb(2)
Chem-Trol, Model City, N.Y. Liquid 7-9 1/2¢/163)
General Electric, Pittsfield, Mass. Licuid 10¢/1b
Rollins Env. Services,
Bridgeport, N.J., Baton, Rouge, lLa., Liquid 10-14¢/1b
Decr Park, Texas Solids $40/drum (35 gal.

fiber packs)

(1) Does not include transportation or drum handling charges. Camplete
schedules of toll charges for Chem-Trol and Rollins are included in
Appendix D.

(2) Regardless of quantity (minimum charge is $10.00). There is also an
$8/drum handling charge. Customer pays freight.

(3) Same of the liquid PCBs are incinerated at the St. Lawrence Cement Co.
facility in Mississauga, Ontario, with the balance being landfilled at
Chem-Trol's Wilsonville, Illinois, chemical landfill.
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2.5.2 Caments on Draft Liquid PCBs Disposal Regulations

The draft liquid PCB waste incineration requlations
(Sec. 761.40) provide for the following combustion criteria:

A. Maintenance of the introduced liquids for a 2-second dwell
time at 1200°C (¢ 100°C) and 3 percent excess oxygen in the
stack gas, or

B. Maintenance of the introduced liquids for a 1 1/2 second
dwell time at 1600°C (+ 100°C) and 2 percent excess oxygen
in the stack gas.

C. Combustion efficiency shall be at least 99 percent based

on:
Ccoz' = Cco
Combustion Efficiency = ——— x 100
Cco2
where:
Cco2 = concentration of carbon dioxide

Cco

]

concentration of carbon monoxide

Comments on these and other parts of this section are presented belcw:

2.5.2.1 Rollins Envirommental Services, Inc.

This ccmmercial disposer believes that the proposed
temperatures and dwell times, while in the right range, represent a "tight"
condition, i.e., they would rather see a minimum combustion temperature of
1316°C (2400°F) (which their equipment is capable of maintaining) and 3-4
secords dwell time as a minimum. They seriously question the availability
of equipment for continuous trouble-free monitoring of oxygen, carbon monoxide
and carbon dioxide. They believe that a suggested 1 ppb PCBs (1) level in
the scrubber waste water is achievable by use of a water cleanup system such
as activated carbon or ozonolysis. They have never encountered CO in the
incinerator stack gas, so maintenance of at least 99 percent combustion
efficigngy is not a problem.

(1) Not in the draft PCB disposal reqﬁlations.
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2.5.2.2 General Electric Co., Pittsfield, Mass.

This General Electric.division has been disposing
of waste liquid PCBs by incineration since 1972 both for themselves and for
other divisions of the campany. Their experience with liquid PCB incinera-
tion indicates that given the proper incinerator gecmetry and flame distri-
bution and properly blended PCB-fuel feed, a combustion temperature of 871-
982°C (1600-1800°F) with a minimum 3 second dwell time will effectively
destroy PCBs. A combustion temperature below 1093°C (2000°F) would limit
NOx generation, permit the use of standard refractory firebrick (rather
than the very costly high temperature brick), and result in longer equip-
ment life. This unit has operated 24 hours per day, 7 days per week, for
approximately 5 years at an average feed rate of 60 gallons per hour with a
total replacement of 40 individual firebricks during this time.

Another important consideration in PCB incinerator
Operations, according to G.E., is the type of air movement used, e.g.,
induced draft versus forced draft. An inspection of Table 2-1 shows that
only G.E.'s incinerator is of the induced draft type. This mode of operation,
where the incinerator is always under slight negative pressure, prevents
the penetration of HC1l through the firebrick which would otherwise cause
extensive corrosion of the metal incinerator shell. This type of corrosion
was observed on the Chem-Trol incinerator during a recent visit to the
Model City facility by Versar personnel. The shell had become so badly pitted
that a steel "bandage" had to ke placed around a portion of the unit.

General Electric believes that more realistic
criteria for disposal of liquid PCBs by incineration should include:

a) Limits on PCB level of gaseous emissions
b) Limits on PCB level in scrubber water effluent

In effectthese two limits define a "destruction efficiency".

(1) oOffice of solid Waste Management Programs,: U.S.. Envirommental Protection
Agency, Hazardous Waste Management Facilities in-the United States
(EPR/530/5W-146.3), NTIS DB PB_i-262'_f77_9 SWP, January 1977.
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2.5.3 New Incinerator Facilities

Based on the latest EPA national survey of commercial hazard-
ous waste incineration facilities, there are approximately twenty liquid
waste incineration operations which will not or do not handle PCBs. (1) There
are three installations which presently have the capability of handling
both solid and liquid PCB wastes and which have the presently required environ-
mental approvals. There are two installations which have ligquid PCB inciner-
ation capability and one installation with both solid and liquid PCB waste
incineration capability which are awaiting state operating permits. There is
one facility, presently shut down, which has state authorization (as of 1974)
to dispose of liquid PCB wastes. The two liquid PCB waste incineration
operations carried on by industry - General Electric at Pittsfield, Massa-
chusetts (1) and Monsanto at Sauget, Illinois, will be both shut down well
before the proposed disposal regulations take effect. Various technical and
economic factors will affect incinerator design once the proposed new regu-
lations take effect.

2.5.3.1 New PCBs Incinerator Design Bases

The three currently operating incineration facilities
with both liquid and solid PCB disposal capabilities are all owned by Rollins
Envirommental Services, Inc. These units are located in logan Township, N.J.,
Baton Rouge, Iouisiana and Deer Park, Texas, and each serves a five to six
state area, Data from a recent test burn of shredded capacitors at the Deer
Park (Houston) facility indicated that this unit processed approximately 700-
800 pounds per hour of shredded capacitors containing 20 percent PCBs. (2)

This burn resulted in a PCB destruction efficiency of greater than 99,99 per-
cent. The residue from the burn contained approximately 0.1 ppm PCBs. Total
dwell time was 2.5 seconds and ocombustion temperature ranged fram 2,000 to
2,400°F, Number 2 fuel o0il was used for a heat supply and 1.3 gallons of
fuel oil was consumed per pound of PCB contaminated waste feed. A test burn

(1) This facility is scheduled to cease PCB incineration as of April 15, 1977.
(2) Personal Communication, Mr. Gene Crumpler, USEPA, OSW, March 10, 1977.
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was also conducted on whole capacitors. PCBs level in the gaseous emissions
during this test was less than Q.001 gn/kg of feed, However, the solid
residues had close to 500 ppm of PCB making this material unacceptable for
disposal in a sanitary landfill according to the proposed EPA disposal regu-
lations. Based on this admittedly limited data, it is believed that the
PCB capacitor disposal operation should be conducted with shredded feed
material. Figure 2-1 presents a schematic of the Deer Park test PCB burn.

In order to conform to the proposed incineration
regulation, the Deer Park unit would have to be modified with suitable instru-
mentation to continuously measure the concentration of carbon dioxide, carbon
monoxide, and oxygen in the stack emissions. In addition, suitable milling
equipment would be required to be installed in order to supply the shredded
capacitor feed to the Houston unit.

Rollins personnel believe that an improved shredding
action is needed to break up the capacitors prior to incineration. (1) The
Gruender hammer mill used to prepare the Houston feed caused a great deal of
spraying and fragmenting of the PCBs and PCB-bearing material during the
Pulverizing operation. Rollins favors a tearing or shredding operation, such
as provided by a finger-like or claw-like action which imposes more torque
and less impact energy in camparison to a hammer mill. They are evaluating
other shredders, and expect to make a decision on acquisition of a shredding
unit in the near future. Improved shredding is expected to increase incinera-
tion capacity significantly. Estimates are as high as 5,000 #/hr, but tests
are needed to find out just how much of a gain can be made. Rollins is also
considering running two rotary kilns in parallel feeding the rest of the
incinerator train in order to double the capacitor handling capacity.

The scrubber water discharge from the Deer Park test
burn contained 5-10 ppb of PCBs. This concentration range is given as
representative of the three Rollins operations, ) A 1 ppb PCB level in the

(1) Personal Cammmnication, Mr. C. E. Ashby, Rollins Envirornmental Services,
Inc., Iogan Township, N.J., March 21, 1977.
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effluent is believed to be practicably attainable through the use of activated
carbon treatment. (1) Ecuipment for this purpose would . include a fixed bed
system containing actiyated carbon and suitable filtration equipment to
remove particulate from the feed to the carbon bed. The spent carbon would
be incinerated in the rotary kiln unit after suitable dewatering.

2.5.3.2 New PCB Incinerator Facility Cost Estimate

A preliminary estimate for the cost of a camplete
shredded capacitor disposal unit based on the Houston design is $5 million,
installed. Such a unit would be capable of processing 3000 lb/hour of
shredded capacitors. (2 The same unit could handle 500-1000 lb/hour of
liquid PCB wastes as a blend in the fuel feed to the incinerator. A break-
down of the investment cost for the dual purpose unit is shown in Table 2-2.
The annual costs of operation have been determined based on data from the
Houston facility test burn of shredded capacitors and engineering estimates,
and are tabulated in Table 2-3. All costs shown are in 1977 dollars.

The unit cost of 52 ¢/1b. for solid PCB waste disposal
represents an upper bound for this cost. The major cost item involved - fuel
cost, can be averaged down by using inexpensive waste solvents as fuel. This

is the current practice of commercial incineration facilities. (2)

Figure 2-2 is a plct of PCB solid waste incineration
capacity versus total annual operating cost. A 0.6 exponent was used to
adjust the respective plant investment costs. Inspection of Figure 2-2 in-
dicates a rapid rise in total per pournd cost above a plant capacity of 2000
1lb/hour of solid PCBs. Operating cost becames relatively insensitive to
plant capacity above a rate of 4000 lb/hr. '

(1) Perscnal Commnication, Mr. Richard Fusco, Calgon.Corp., Pittsburgh, Pa.,
March 30, 1977. This statement is qualified by the need for experimental
verification using the actual scrubber water effluent.

(2) Personal Communication, Mr. C. E. Ashby, Rollins Envirormental Services,
Inc., Iogan Township, N.J., March 21, 1977.
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Table 2-2
Preliminary Engineering Estimate of a Dual Purpose

PCBs Incineration Facility

Plant Capacity: 3000 lb/hr shredded PCB capacitors
500 lb/hr PCB liquids

Equipment
Shredding and Solids Conveying Equipment

Rotary Kiln, Afterburner, Liquid Combustor
and Associated Ducting

Scrubbing Equipment, Tankage, Pumps
Stack, Foundations, Site and Site Preparation

Activated Carbon Treatment System including Activated
Carbon Beds and Filtration System

Settling Pond System

Sub-Total
Piping and Valves @ 25%

Sub-Total
Engineering @ 7%

Sub-Total
Contingency @ 20%

Total

Say
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Installed Cost

100,000
2,000,000

500,000
150,000
250,000

100,000
3,100,000

775,000

3,875,000
270,000
4,145,000

830,000
4,975,000
$5,000,000



Takle 2-3

Annual Operating Costs for PCB Capacitor Incineration

Plant Capacity: 3,000 lb/hr of shredded PCB capacitors
500 lb/hr of PCB liquids
Operating Factor: 7300 hours/yr

Capital Investment: $5,000,000

Variable Costs

1)

Fuel Oil (#2) 21,900,000 gal, @ 40¢/cal’ 3,760,000
Direct Operating Labor, 2 men/shift @ $9/hr 157,000
Supervision and Administrative @ 50% of direct 79,000
operating labor
Activated Carbon System(?) 122,000
Maintenance @ 20% of capital investment 1,000,000
Power, 100,000 kwh @ 3¢/kwh 3,000
Sampling and Analysis 100,000
Waste Disposal, 9,000 TPY @ $lO/ton(3) 90,000
Total Variable Costs 10,311,000
Fixed Costs
Capital Recovery Rate (10 yrs @ 10%) 814,000
Taxes and Insurance @ 4% of capital cost 200,000
Total Fixed Costs 1,014,000
TOTAL ANNUAL COST 11,325,000

Cost/1b of PCB Solid Waste  $0.52

(1) Assuming a 1l:1 fuel 0il/solid PCBs feed ratio. This is
approximately 30% lower than data from recent EPA sponsored
test of incinerating shredded capacitors by Rollins at Houston.
(2) This includes replacement of 43,000 lb/yr of spent activated
carbon and incineration of the spent carbon in the PCBs facility.
(3) Assurances were given by the EPA that the ash disposal
requirements in the draft regulation would be revised to
allow sanitary land-fill disposal of ash having insignifi-
cant levels of PCBs.
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Total Annual Operating Cost, $/Pound Solid PCB Waste

Figure 2-2
PCBs Incineration Cost as a Function of

Plant Capacity
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2.5.3.3 Factars Affecting Expansion of ‘Commercial Incinera—
tion Facilities

RES, Inc. (Rollins) appears to be the only cammercial
waste disposer with currently available incineration capacity and know-how
to handle PCB solid wastes. Rollins is ready to consider building new incin-
eration facilities when market research shows that the economics are favor-
able, that the states are going to enforce hazardous and toxic substance
regulations and restrict landfill uses, and where the local political climate
is favorable to the establishment of a modern waste treatment facility.
Rollins estimates that new facilities could be installed and running at their
existing installations by early to mid 1979 assuming immediate assurances
from EPA as to the "teeth" in the proposed new PCB disposal regulationms.

For any new incineration facility installed anywhere
in the country, approval of an environmental impact statement, and obtaining
of local and state approvals, could cause delays of fram one to two years
before orders could be placed for equipment. It would seem probable that the
best course of action for near-term disposal of significant amounts of PCB
solid wastes by incineration would be the expansion of existing facilities
even though this would entail excessive transportation costs for waste genera-
tors located at considerable distances fram these sites.

2.5.4 Cearent Kiln Operations

The possibility of disposing liquid PCBs in existing cement
kiln operations needs to be evaluated as an altermative to incineration in
the relatively few incinerators meeting EPA's proposed disposal requirements.
Cement kilns normally operate at 3000°F flame temperature and dwell time of
a few seconds to as much as a minute. Preliminary tests at the St. Lawrence
Cement Co., Mississauga, Ontario, Canada, have been conducted during 1975
and 1976 under the sponsorship of the Canadian Envirormmental Protection
Service, using mixtures of highly chlorinated hydrocarbons (including up to
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50 per cent PCBs) as partial fuel input to the cement kiln. {1,2) These

materials were destroyed in the cement kiln with at least 99.98 per cent ef-
ficiency in all cases. Emissions of high molecular weight chlorinated hydro-
carbons were not detected. Tentative recommendations are:

(a) Chlorinated hydrocarbon wastes may be used in cement kilns,
replacing other forms of chloride ion (such as calcium
chloride) used for reduction of alkali content.

(b) A small proportion of fossil fuel required for cement manu-
facture is conserved through use of these materials.

(c) Burning chlorinated hydrocarbon wastes is considered a
valuable means of destroying persistent and toxic forms of
pollutants while recovering useful heat values.

Recent test runs at the Peerless Cement Company, Detroit,
Michigan, have confirmed the St. Lawrence Cament Co. results. (3) In the
Peerless tests, waste Aroclor 1260 fram the Detroit Edison Co. was injected
directly into the hot zone of a wet process cement kiln. There was no

detectable increase in stack PCB emissions over background levels.

(1) McDenaid, L.P., (St. Lawrence Cement Co.), D.J. Skimner (Environmental
Canada), F.J. Hopton and G.H. Thomas (Ontario Research Foundation), Burn-
ing Waste Chlorinated Hydrocarbons in a Cament Kiln, for the Petroleum
and Industrial Organics Chemicals Division, Water Pollution Control
Directorate, Fnvironmental Protection Service, Environment Canada, Report
No. EPS 4-Wp-77 (unpublished report) 1977.

(2) As a result of the incineration studies at the St. Lawrence Cement Co.,
Chem-Trol Pollution Services (one of the participants in these studies)
has received a U.S. Patent No. 4,001,031 covering the use of chlorinated
hydrocarbons as a blending material in the cement kiln fuel. The basic
claim of this patent is that the potential X,0 content of cement clinker
due to the presnece of potassium conmpounds in the raw feed mix is sub-
stantially eliminated by introducing a chlorinated organic waste product
into the kiln along with or in conjunction with the fuel used to fire the
kiln. The destruction of the chlorinated material in the kiln liberates
HCl which is effective converting K,0 to KCl.

(3) Personal Commmnication, Mr. Myron W. Black, Dir. of Env. Control, Peer-
less Cement Co., Detroit, Michigan to Mr. Karl Bremer, USEPA Region 5,
Chicago, Illinois, March 7, 1977.
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There are relatively few cement kiln operations which could
employ waste liquid P(Bs as a fuel blend in their operations (most cement kilns
are now coal-fired} and which would benefit from reduction in calcium chloride
requirements. Preliminary discussions with industry representatives indicate
that there could be a problem of handling the highly toxic PCBs (prior to
injecticn in the cement kiln) by operators not familiar with the hazards of
these materials. Also, there would be a marked increase of volatile alkali
chlorides in the electrostatic precipitator dusts. These dusts are reused in
scme plants and appreciable concentrations of alkali chlorides limit the use
of the recycled material. Some corrosion problems could also develop in
dust collection ductwork and in chain sections. The waste liquid PCBs would
be most advantageously employed in those kilns using fuel oil as a source of
heat input.

The measurable benefits of PCB liquid incineration may be
marginal to cement kiln operations, primarily resulting fram slightly reduced
fuel costs. The only clear—cut benefit is in providing additional incineration
capability for the waste liquid PCBs. The potential disposal rate for waste
liquid PCBs is approximately 18,000,000 pounds per year over the next few
years, with a gradual decline thereafter. Current disposal charges are in the
10-15 ¢/1b range. Commercial incineration of liquid PCBs is therefore a sub-
stantial potential source of revenue for cement kiln operations.

2.5.5 Power Boilers

Tests have been conducted to determine the feasibility of PCB
(1)

destruction in a power boiler. This unit apparently has no flue gas scrub-
bing equipment so that PCBs level in power boiler scrubber water could not be
determined. The PCB concentration in the boiler fuel feed was approximately

4 ppn Only liquid PCBs were incinerated.

(1) Environmental Science and Engineering, Inc., Report on PCB Emissions From
Sanford Unit No. 4, Florida Power and Light Company, May 1976.
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The PCB incineration results are considered. preliminary as the
various parameters affecting PCB. destruction efficiency, i.e., boiler feed
composition and rate, and ash analysis were not sufficiently evaluated. Com-
bustion temperature and dwell time appear to meet the proposed EPA disposal
regulations. (1)

2.5.6 Sewage Sludge Incineration of PCBs

A review of test data (2) indicates that destruction of liquid
PCBs by co-incineration with sewage sludge is not desirable in that the
average combustion temperatures achieved in this operation (950°-1,150°F) are
sufficient to insure 99.99% destruction efficiency of the PCBs. Criteria for
destruction of PCBs in sewage sludge at levels of ~25 ppm, dry basis, are
discussed in the Federal Register of Thursday, June 3, 1976, Part IV. (3)

2.5.7 Incinerator Ships

Incinerator ships (as exemplified by the ship M/V Vulcanus
sailing under Dutch registry) can only operate with favorable logistics when
large loads of liquid incinerables are available at one time at a port. The
Vulcanus handles 4,000 metric tons per day. The full charge for a recent burn
of waste chlorinated hydrocarbons for Shell Chemical Co., Deer Park, Texas,
on the Vulcanus was $72/metric ton (~40¢/1b). (4)

Since the ship's incinerator operations are carried out many
miles from land, there is no need for scrubbing of the gaseous pollutants such
as HCl. The Vulcanus has not yet incinerated any liquid PCBs.

(1) Personal Communication, Mr. Tam Fair, Florida Power and Light Campany,
Miami, Florida, March 23, 1976.

(2) Versar Inc., Destruction of Polychlorinated Biphenyls in Sewage Sludge
During Incineration, NTIS PB 258 162, 1976.

(3) U.S. Envirormental Protection Agency, Municipal Sludge Management;
Environmental Factors, 41 FR 22531 (June 3, 1976), page 22536,

(4) Personal Coammnication, Mr. Neighbors, Universal Shipping, Arlington, Va.,
March 17, 1977.
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2.6 Transportation Costs -

Unit transportation costs depend on mode, region, distance, size of
shipment, type of material or product, and exact city-pair for departure and
arrival.

In this study the main concern is with trucking 55 gallon steel
drums of:

PCB liquids fram draining transformers

Solvents used to flush drained transformers

Rags, sawdust, etc. used to socak PCB spills

2.6.1 Trucking Costs

The American Trucking Association's Classification Board has
assigned the following codes to materials and articles of interest in this
study:

capacitors 61,400

transformers 63,420

used electric motors 62,580

fluorescent fixtures 109,830

electrical oils 155,250 if derived from petroleum

43,940 for chemicals not otherwise
indexed

2.6.1.1 Shipments of Liquid PCBs

Cne 55 gallon drum of PCB liquids will have a net
weight (not including the container) of S5 x 11.5 lbs or 632.5 lbs. Shipments
of 500-100 lbs for 0-100 miles cost $4.75 per one hundred pounds in the Mid-
Atlantic Conference. Thus a single drum of PCB liquids weighing 45 lbs empty
and 632.5 + 45 filled or 677.5 lbs gross weight will cost $32.18 for a trip
up to 100 miles. The rates per drum do not increase proportionately with
increasing quantities or distance of shipment. The rates for variocus size
shipments of drums of liquid PCBs for distances up to 500 miles are summarized
in Table 2-4 and Figure 2-3.
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. Table2-4
‘Truck Freight Charges for Single Drums :
©of Transformer Oils -

Distances Mid-Atlarntic Conference © Total Charge for 677.5 lbs,
'$/10Q 1b
0-100 .$4,75 - $32.18
100-200 5.16 34,96
200-300 5.51 37.33
300-400 5.87 39.77
400-500 6.24 42,28
Truckload Rates: . TL. . 30,000 1b Minimum
$/100 ‘1b $/100 1b
0-100 1.14 1.01
100-200 1.34 1.21
200-300 1.54 1.37
300-400 1.81 1.60
400-500 1.97 1.73

Less than truckload rates for 5000 1b. shipments and up

CLIL

'$/100 1b
0-100 2.53
100-200 2.89
200-300 3.23
300-400 3.62
400-500 3.96

Source: S.G. Harold, Exec. V.P., Middle Atlantic Conference
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Even lower shipping costs for liquids would result
fram shipping 5000 gallon tank truck lots. The savings-are achieved both in
the elimination of the expense of buying (and disposing of) drums, and in
lower transportation and handling charges. The tank truck rates for liquid
PCBs are summarized in Figure 2-4,

2.6.1.2 Shipments of Capacitors and Transformers

The truck transportation rates for shipments of capac-

itors and transformers are summarized in Figure 2-5.

2.6.2 Platform Costs

In addition to charges for intercity hauling, there may be
significant charges for handling at the origin, destination or intermediate
interchange point. The latter are more likely to occur when two commercial
haulers are involved Because of limitation on the routes each may service.

Unit costs for one platform handling for one drum at 677.5 lb
in the Middle Atlantic Region !’ would be 43.2¢ per one hundred pounds or
$2.85 per drmum. (2) Thus one commercial platform handling increases the costs
by 13%, two by 26% and three by 39%. Presumably, similar real costs would
be incurred in private, non-cammercial loading and unloading, except for
savings possible from use of less expensive non-union or under-utilized labor.
Actually, handling at an interchange involves one unloading and one loading
so the charge is roughly double that of one platform handling.

2.6.3 Other Factors Affecting Transportation Costs

It is significant that platform costs bear heavily on single
drums and especially so if multiple handling is required. On the other hard,

(1) This is cne of the higher—cost regions and can be considered an upper
bourd.

(2) Interstate Commerce Conmission, Cost of Transportmg Frelght by Class I
and IT Motor Cammon Carriers of General Cammodities, 1975, Bureau of
Accounts Statement No. 201-75, December 1976.
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truckloads of drums may involve no intermediate handling beyong exchanging
motor-cabs. Also, the handling charges that are incurred are smaller. For
example 5000 1b lots would be charged 19.5¢/per one hundred pounds per
handling or 7.5% of 0-100 mile travel charge. At 400-500 mile distances the
Platform charge is 4.9%. Truckload lots incur 14.6¢/cne hundred pounds for
weights from 11,000 1lbs to 30,000 lbs.

Collection points can be used to store capacitor solids and
PCB liquids or solvents until at least 5000 lbs (8 fifty.five gallon drums)
are accumlated., Short trips to collection points may not be cut-of-pocket
costs at all. For example, a small business with a pick-up truck, van or
even a station wagon could combine delivery of one 55 gallon drum with other
routine business near the closest or most convenient collection point and
experience no tangible costs. Only otherwise unused capacity is involved, so
the opportunity costs are zeroc or very close to zero.

Trucking charges in rates per one hundred pounds or per 100
gallons increase almost linearly with distance and decrease with size of truck
and shipment. Thus establishment of centralized collecting points and inciner-
ator locations would minimize the length of haul for small shipments and
maximize the size of shipment for long hauls. The problem with these pre-
scriptions is that each of them increases the amount of storage required. Un-
fortunately, it turms out that storage is already the largest single cost before
these trade-offs are considered.

2.7 Reporting and Record Keeping

The draft regulations impose record keeping and reporting require-
ments on incinerators, chemical waste landfills, large storage facilities, and
major users of PCBs. The record keeping and monitoring costs for incinerators
and chemical waste landfills have been implicitly included in the estimated
disposal costs for PCBs by these methods., The proposed regulation does not
impose any record keeping requirements on the million small storage areas which
handle only small capacitors.
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The 2000 large storage areas will be required to maintain a perpetual
inventory of all items or containers in storage, Since the record for each
item must include its .weighﬁ, origin, and date of entry into the area,
clerical costs of perhaps two dollars per item might be expected in addition
to a cost of $200 per area tc establish the record keeping procedure. In |
addition, the annual reports will require about one man week per facility
($400).

In addition, owners of transformers and large capacitors must maintain
records as to their location, estimated date of retirement, and date of dis-
posal. Costs of establishing such records might be expected to run $5 per
transformer or high voltage capacitor location. Modification of the records
to reflect retirement of equipment would cost about one dollar per item dis-
posed of.
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3.0 ECONQMIC COSTS OF THE DRAFT DISPOSAL REGULATIONS

3.1 Disposal Demand

The estimated amount (in pounds) of PCB electrical equipment requiring
disposal in 1978 is summarized in Table 3-1.

The proposed requlation requires that all of this material be inciner-
ated with the following exceptions:

e Transformers may be disposed in chemical waste landfills if
they are flushed to remove at least 98 percent of the PCBs

e Capacitors may be disposed in chemical waste landfills until
July 1, 1979

® Small appliance capacitors and fluorescent light ballasts in
private residences may be disposed in sanitary landfills

e Small capacitors (and presumably fluworescent light ballasts

and HID capacitors) need not be removed fram equipment which

is disposed in sanitary landfills.
Because of the higher costs of incineration, it may be assumed that few capaci-
tors will be incinerated until after July 1, 1979. The upper bound estimates
of incineration requirements are shown below in option 1 which assumes that all
PCB capacitors are removed fram equipment before it is scrapped. Option 2 is
prcbably a more realistic estimate of disposal requirements as it assumes that
2/3 of all small appliance capacitors, HID capacitors, and fluorescent light
ballasts are not removed fram the equipment, but are disposed of as municipal
s0lid wastes with the equipment. Option 2 still results in the requirement to
incinerate large numbers of fluorescent light ballasts from cammercial and
industrial buildings. The PCBs in these ballasts are very well contained, and
little migration would be expected in a landfill. Therefore, option 3 is
suggested as a less expensive disposal alternative which differs fram option 2
only in that it allows the continued disposal of fluorescent light ballasts in
chemical waste landfills.
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Table 3-1

Disposal Requirements for PCB Electrical Equipment in 1978,
millions of pounds

TRANSFORMERS CAPACITORS
large
liigh Flu Light Hi Intensity Large Low Small
Source PCB Lig. Solvent Trans, [|Voltage Rallasts Light Bail. Voltage Appliances
Utilities 6.3 4.7 13.6 45.6 - .3 1.3 -
Large Residential 2.1 1.6 4.6 - 146.8 2 10 1.7
and Camercial
Industrial 2.1 1.6 4.6 2.4 30.4 7.7 10 -
Private - - - - 9.5 Negligible 5.4 15
Regidential
Total 10.5 7.9 22.8 48 186.7 10 26.7 16.7




The disposal requirements for the year following July 1, 1979, are
summarized in Table 3-2 for each of these three options. As PCB electrical
equipment is removed fram service, the disposal requirements would be expected
to decrease at a rate of about 7 percent per year.

The effect of the various options on the disposal of PCBs is summa-
rized in Table 3-3.

3.2 Decontamination

We do not see much use of decontamination to reduce the PCB lewvel in
equipment because of the potential liability from accidental spills of PCBs.

There will be some initial decontamination of tank cars, tank trucks,
and production machinery as production of new PCBs is phased out., This will
not have a major effect on requirements for incineraticn or total economic
impacts. Any decontamination of electrical equipment performed after this
initial period will result in a slight decrease in the costs shown for incin-
eration, but the effect should not be significant.

Effective decontamination has been achieved for drums and small con-
tainers contaminated with pesticides. The decontamination procedure requires
triple rinsing of the containers with solvents which contain less than 0.05
percent of pesticide but have a solubility of 5 percent or more for the pesti-
cide. (1) Each rinsing uses a volume of solvent equal to approximately 10 per-
cent of the volume of the container, and the rinsing is accamplished by sloshing
or otherwise forcing repeated contact of the container internal surfaces with
the solvent. The efficiency of decontamination depends in part on the degree
of solvent contacting and on the condition of the container surfaces being
cleaned. After each rinse, the solvents are collected and incinerated. This
procedure is believed readily adaptable for PCB containers.

(1) Midwest Research Institute, Guidelines for the Disposal of Small Quantities
of Unused Pesticides, EPA-670-2-75-057, Cincinnati, Ohio: National Environ-
mental Research Center, U.S. EPA, June 1975.
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after July 1, 1979:

Table 3-2
Annual PCBR Equipment Disposal Requirements,

millions of pounds

TRANSFORMEERS CAPACITORS
Disposal Disposal Disposal
Brpty Option 1! Option 27 Option 3°
Source PCB Liqg. Solvent  Trans. || MSW CWIF Incin | MSW CWILE  Incin | MSW WIF _ Incin

Utilities 6.3 4.7 13.6 - - 47.2 0.2 - 47.0 0.2 - 47.0
large Residentjal 2.1 1.6 4.6 - - 160.5 | 100.3 - 60.2 1200.3 48.9 11.3

and Camercial

Industrial 2.1 1.6 4.6 - - 50.5 25.4 - 25.1 25.4 10.1 15.0
Private - - -~ 29.4 - 0.5%) 29.4 - 0.5 29.4 - 0.5%

Residential
‘Total 10.5 7.9 22.8 29.4 - 258,7 155.3 - 132.8 1155.3 59.0 73.48

{incin) (incin) (CWILEF)
Sanitary Landfill

SIe*
WLF
Incin

o

Incinerate

Chemical Waste Landfill

'Incinerate all except for residential. MSW{residential): All except 10¢ of large low voltage

capacitors (motor run, air conditioner, etc.) removed for replacement by service shops.

*MSW = 2/3 of flu light ballasts, HID, and small applicance capacitors;

Incin - All HIV and largye LV41/3 (flu lights + HID + swall appl.)
MW = same as option 2; (WL = 1/3 of flu light ballasts;

Incin = all HIV and large ITV+1/3 (HID + small appl.)
“10% of large IV cap. reaoved by repair shops (central air cond., motors, ete.)



Table 3-3

Disposal of PCB Chemical Substance in PCB Equipment,

after July 1, 1979:

million 1lb/year

TRANSFORMERS CAPACTITORS
Finpty Disposal Uption 1! Disposal Option 22 Disposal Option 3?
Source PCR Liq. Solvent Trans. SLF CWILE Incin SIF OIF  Incin SLF WLF  Incin
Utilities 4.5 .2 .1 - - 9.79 0.05 - 9.74 0.05 - 9.74
large Residential 1.5 .1 .05 - - 6.78 3.35 - 3.43 3.35 1.40 2.03
and Conmercial
Industrial 1.5 .1 05 - - 5.04 1.86 - 3.18 l.86 0.29 2.89
Private - a.12 - 0.01 ]4.12 - 0.1 412 - 0.
Residential
Btal 8 .4 2 4.12 21,71 9,38 16.45 9.38 1.69 14.76
(163) {843) | (36%) (643) {36%) (78) (S57%)
SLF = Sanitary Landfill
WLF = (hemical Waste Landfill
Incin = Incinerate

"Incinerate all except for residential.

All except 10% of large low voltage capacitors {motor run, air conditioner,
etc.) removed for replaccment by service shops.

SILF (residential):

2518
Incin:
SSIF:

2/3 of flu light ballasts, HID and snall applicance capacitors
All HIV and large Lv+1/3 (flua lights + HID + small applicances
Same as option 2

WLF: 1/3 flu light ballasts

Incin:

All IOV and large LV+l/3 (HID + small appl.)




Complete decontamination of askarel transformers does not appear
feasible. However, partial decontamination of askarel transformers which are
being taken out of service is required. This can be achieved by thoroughly
draining the askarel fluid from the transformer, followed by refilling with a
solvent such as mineral spirits and recirculating for several hours. The
solvent is then drained and incinerated. Preliminary results of a test which
was performed by Westinghouse, sponsored by the Federal Railway Administration,
and based on the above procedure, achieved a 99 percent reduction in the
quantity of PCBs in the transformer. Transformers so treated may then be dis-
posed in a chemical waste landfill.

The rinsing of transformers will generate a quantity of contaminated
solvents equal in volume to that of the askarel drained from the transformer.
A total of 36,500,000 gallons of solvent will eventually be required to flush
the 140,000 existing askarel transfommers, This solvent could cost as much as
$.40 per gallon, but it is likely that waste mineral oil from scrapped oil-
filled transfommers would be used. The maximm annual cost for this solvent,
assuming new kerosene is used, would be $365,000 per year. All of this con-
taminated sclvent would require special incineration in a chemical waste
incinerator or cement kiln. However, the energy value of the solvent would be
high, and the incineration fuel costs should therefore be negligible.

Askarel transformers which are kept in service, but retrofilled with
a silicone or other oil, should be thoroughly drained of askarel oil prior to
refilling with replacement oil. Subsequent drainings and refillings of such
transformers will require special disposal of the retro-fill oil. In the case
of silicone o0il, Dow (orning has reported that treatment with activated carbon
will remove the PCBs and pexrmit reuse of the oil. In the case of mineral oil,
the initial retro-fill must be incinerated. Subseguent mineral oil retro-fills
must also be incinerated unless the level of PCBs less than 500 ppm. The
operation of the askarel transformer with replacement oils would result in the
residual PCBs being leached out of the insulation. If, after draining the
retro~-fill oil, the residual levels of PCBs in the transformer weigh less than
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.05 percent of the total weight of the transformer, the transformer need no
longer be considered a PCB item for purposes of labeling or disposal.

3.3 Storage for Disposal

The draft regulation requires that each industrial and commercial
facility that disposes of small capacitors such as fluwrescent light ballasts
must have a specially designated PCB storage area consisting of a specially
marked steel drum. The number of such facilities could conceivably run into
the millions, depending on how strictly EPA enforces the storage requirements.
Undoubtedly, there will be substantial non-campliance by the smaller facilities.
Therefore, it is prcbably safe to assume an upper bound estimate of one million
such small storage facilities.

Large storage facilities will be required by electric utilities,
major manufacturing facilities, transformer repair shops, and other concerns
who have large capacitors, significant numbers of askarel transformers, or who
service askarel transformers. The total number of such facilities required by
electric utilities will be about 800 (see Section 4.2.2). There may be as
many as 20 transformer repair shops that will require the large storage areas.
A total number of 2000 such areas, including the utilities, is probably a
realistic estimate.

The total attributable costs of the storage facilities are summarized
in Table 3-4. As expalined in Section 2.3, these costs may be considerably in
excess of the economic opportunity costs as much of the attributable costs may
be for otherwise under utilized storage space and manpower.

3.4 Chemical Waste Landfill

The draft regulation allows the use of chemical waste landfills
as the least expensive disposal alternative only for transformers that have
been drained and partially decontaminated. Demand for such disposal in 1978
may be 22,800,000 1b at 100 lb/cubic foot. The total cost of landfill at
$3.00/cubic foot would then be $684,000/year initially, decreasing thereafter

at 7 percent per year.




Size

Small

Large

Table 3-4

Econanic Costs of Storage Facilities

Type of Cost

Drum (initial)

First Year Administrative
Labor

Equivalent Rent

First Year Total
Replacement Drum
Continuing Administrative

Subsequent Year Total

Engineering and Construction
Drum Costs

Labor Costs

Administrative Costs
Equivalent Rent

First Year Total
Subsequent Year Total

Number of
Facilities

Total

2,

1,

4,
2,

25

80

10/year

30/year
145

15/year

50/year
105

000

225/year
000/year
300/year
600/year

125
125

1,000,000

2,000

$145,000,000

$105,000,000

N N

> 0

-~ =

NN

50,000
50,000



For the one year period 7-1-78 through 6-30-79, the regqulations would
allow disposal of all capacitors in chemical waste landfills. Depending on the
number of such capacitors removed from electrical equipment, the cost of land-
fill for this one year period (assuming 150 lb/cubic foot) would run from $5.2
million (option 1) to $2.7 million (option 2). After 7-1-79, the proposed
requlation would preclude the use of chemical waste landfills for capacitors.

Disposal option #3 proposed in this report would allow the disposal
of 59,000,000 lb/year of fluorescent light ballasts in chemical waste landfills
following 7-1-79. This would result in a continuing cost of landfills of
$1,180,000/year.

In addition to this electrical equipment, there may be an additional
immediate demand for chemical waste landfill for contaminated rags and other
equipment associated with decommissioning present PCB facilities, and for dis-
posal of capacitors presently being stored awaiting the pramlgation of the
regulations. This would not be expected to increase the landfill costs by
more than one million dollars in 1978.

Total landfill costs could reach a peak of $7 million in 1978, but
would probably be somewhat less. Continuing costs would be incurred only if
disposal option #3 is incorporated into the regulation. This would result in
continuing landfill costs of $1,180,000 per year. Not all of these costs can
be attributed to the proposed regulation. Chemical waste landfills are cur-
rently specified as the disposal method for transformers and capacitors in the
ANST Guidelines for aksarels. ™ As much as 50,000,000 pounds of large capac-
itors and transformers might be disposed of in chemical waste landfills in
1978 even if no disposal regulations were promulgated. Thus, the peak year
econamnic costs of chemical waste landfills attributed to the regulaticns
should not exceed $5,500,000.

(1) American National Standards Institute, Inc. Guidelines for Handling and
and Disposal of Capacitor- and Transformer-Grade Askarels Containing
Polychlorinated Biphenyls, ANSI C 107.1-1974, New York: 1974.




3.5 Incineration

The greatest demand for incineration will occur in the year starting
July 1, 1979. As summarized in Table 3-2, facilities will be required to in-
cinerate 10.5 million lb of transformer askarel, 7.9 million lb of contaminated
solvent, and (depending on the disposal option pramulgated) fram 73.8 millicn
to 258.7 million 1b of capacitors. In addition, small amounts of contaminated
solids such as rags, dirt, etc., will require incineration.

The unit cost estimates developed in Section 2.5.3.2 were based on
existing incinerators having a capacity of 3000 lb/hour of solids. The nurber
of 3000 lb/hour incinerators required for each disposal option and the result-
ing operating cost to incinerate the solids are sumarized in Table 3-5. The
cost of incinerating the liquids may be an additional 2.5 million to 3 million
dollars per year,”depending on the credit received for the fuel value of the
liquids.

3.6 Transportation Costs

The transportation costs incurred by the controlled disposal of PCBs
will depend both on the locations of the incinerators and chemical waste land-
fills and on the point of origin of the PCB items. Almost all of the PCB
material will consist of transfommer oils and solvents, drained transfomers,
and capacitors. Both capacitors and transformers are used as an integral part
of electrical distribution systems, and it is expected that the number used in
any geographical area will be highly correlated with the consumption of
electrical power. Table 3-6 sumarizes the state-by-state PCB disposal re-
quirements for 1978 on the assumption of correlation between PCB usage and 1973
electrical power consumption. Based on this distribution, preliminary assess-
ment has been made of the appropriate locations of the new incineration facil-
ities which would be needed in 1979. These locations are tabluated in Table
3-7.

Incineration costs would be reduced wamewhat by operating fewer,
larger incineration plants. However, reduction of the number of incirerators
would increase transportation costs of waste PCBs.
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Table 3-5

Total Cost of PCBs Solids Disposal by Inci_neration(l)
EPA |,  Total Annual BCB Solids” Total No. of Total Anmual
Option to Incineration, MM 1b Facilities Regd. Operating Cost
1 258 12 $§134,000,000
2 133 6 69,000,000
3 74 4 39,000,000

(1) It is assumed that the waste liquid PCBs would be partly handled in presently
existing incineration facilities, and partly blended in the fuel used in
the new incineration plants.

(2) As given in Table 3-2.

(3) These quantities are the estimated amounts of solids (from Table 3-2) to be
handled in 1979 when the waste capacitors can be no longer placed in chemical
landfills. The amounts to be disposed will decline by approximately 7% per
year thereafter.
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Total U.S.
Alabama
Alaska
Arizena
Arkansas
California
Colorado
Connectizut
Celaware

District of Col.

Florica
Georgia

“daho
“llinois
Indiana

Zowa

Ransas
Rentuciky
Louisiana
Maine
Maryland + D.C.
Massachusects
Michigan
Minnescta
Mississippl
Missouri
Montana
Nebraska
Nevaga

New Hampshire
New Jersay
New Mexico
New York
North Carolina
North Dakcta
Chic

Cklakoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Zakota
Tennessee
Texas

Jtah

Verment
Virginia
Washington
West Virginia
Wiscensin
Wyaming
Puertc Rico

1

4 b4 [T

Table 3-6

PCB Disposal Requirements - 1978
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1973
Total Elec. 1978 Disposals

mergy Sales Fragc. or Ewty Total

KW-Hours x .0° motal  Filleé Cap. Transf. PCB lic. Sclv. Lic.

1,703.2 288.1 22.4 10.30 7.9 18.4
41.8 0.0245 7.02 0.55 0.26 3.20 0.46
1.6 0.0009 .26 0.02 0.01 2.0 0.02

18.7 0.9110 3.1 0.25 0.12 3.09 0.2
16.4 0.0096 2.75 0.22 0.20 3.08 9.18
145.4 9.0854 24.46 1.91 0.30 3.87 1.57
13.9 9.0082 2.35 0.18 0.09 3.06 5.15
19.3 0.5113 3.22 £.25 0.22 0.09 9.21
3.8 2.0033 .95 0.07 0.03 2.03 0.06

(with d,} -——

66.3 0.0393 11.25 0.88 0.41 3.31 9.72
40.6 0.0238 6.82 0.53 3.25 3.9 5.44
4.9 9.0029 .33 0.06 3.93 6.02 3.05
1.7 9.0069 1,98 0.13 0.07 0.905 0.12
22.9 0.0487 13.95 1.09 2.51 .38 3.39
46.1 9.0271 7.76 0.61 0.28 0.21 0.49
18.6 0.9109 3.22 0.24 3.2 £.0% 0.20
16.7 0.0093 2.34 0.22 3.10 0.08 0.18
43.6 9.0256 7.33 0.57 9.27 0.20 2.47
37.8 0.0222 .36 0.50 3.22 5.18 0.41
5.0 0.0033 1.00 0.08 3.04 5.03 5.07
34.2 7.0201 5.76 0.45 2.22 0.16 9.37
30.2 2.0177 5.07 0.40 3.19 0.14 0.33
66.3 0.0389 1.14 0.87 0.41 3.31 0.72
25.2 0.0148 4.24 0.33 3.8 0.12 0.28
18.3 7.0109 3,12 0.24 L1l .09 0.20
31.3 9.0184 5.27 0.41 3.19 0.15 0.34
8.6 0.0050 1.43 0.1 3.05 0.04 0.09
19.4 9.006% 1.75 0.14 2.06 9.05 0.11
7.3 9.0043 1,23 0.10 .05 3.03 0.08
4.3 0.0029 .83 0.06 3.03 9.02 9.05
45.3 0.0267 7.85 0.80 9.28 0.21 2.49
6.3 2.0037 1.C6 0.08 3.4 0.03 9.07
99.6 2.058%3 15,73 1.31 9.61 0.46 1.07
49.4 0.0293 3,39 N.66 0.31 0.23 9.54
3.3 0.0019 .34 0,04 9.02 0.02 0.04
106.53 0.0625 17.9¢ 1.46 9.66 0.49 1.1%
20.6 0.0122 3.47 0.27 9.13 0.10 0.23
30.2 0.0177 3.07 0.40 3.19 0.14 9.33
90.2 0.0530 15.18 1.19 2.36 2,42 0.98
4.8 2.0028 .30 .06 3.02 9.92 0.05
29.2 ¢.2171 4.90 .38 3.18 0.4 0.32
3.4 0.5020 .57 .04 5.02 0.02 .04
64.3 5.0381 10.91 .85 0.40 9.30 .70
120.3 9.0709 20.30 1.59 0.74 2.36 1.30
6.7 0.0039 1.22 0.09 0.04 2.03 5.07
3.1 2.0018 .32 .04 0.02 2.0 2.03
37.1 3.0218 6.24 .49 0.23 3.17 .40
54.9 9.0322 9.22 .72 9.24 2.25 2.59
16.7 ¢.0098 2.81 .2 0.10 3.28 3.18
30.9 0.0176 5.04 .39 0.13 0..4 9.32
3.3 £.0023 .56 .05 0.92 9.92 9.04
10.5 0.9C62 1.7 0.14 0.97 9.03 0.12
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Table 3-7

Iocation of PCBs Incineration Pacilities

Disposal Total No. of No. of 1) Number of Iocation of
Option Facilities Regd. Existing Facilities New Facilities New Facilities

1 12 3 9 No, Calif.
So. Calif. -

OGolorado -

Illinois -

R ()hio -

Georgia -

I T e
o~
o

Virginia -
New York -
Arkansas -
2 6 3 3 California -
Virginia -
Chio -
3 4 3 1 California

(1) These are the three Rollins facilities located respectively in New Jersey, Texas, and
Louisiana. These will require the addition of shredder facilities and certain monitoring
instrumentation to meet the requirements of the proposed regulations.

(2) This is the proposed kepone incineration facility which would be available upon campletion
of the kepone destruction program.



The total incineration plus transportation charges were evaluated
for several different scenarios to evaluate the sensitivity of the total dis-
posal costs to different nurbers and sizes of incinerators. The scenarios
were based on three different demand levels corresponding to the solid waste
incineration requirements of the disposal options (Table 3-2), and on the in-
cinerator siting locations sumrarized in Table 3-7. In each case, all solid
wastes fram each state were assumed to be generated at the center of population
of that state and then transported in truckload lots to the nearest inciner-
ator, the transportation costs being taken from Figure 2-5. Ocean shipping
charges fram Puerto Rico to Jacksonville or Baton Rouge; Honolulu to San
Francisco; and Anchorage to Seattle were added to the trucking charges from the
part of entry to the incinerator for PCBs wastes fram those three areas. The
total demand on each incinerator was used as a basis for cobtaining per pound
incineration costs from Figure 2-2.

The results of the analysis of four different incinerator siting/
demand scenarios are summarized in Tables 3-8 through 3-11.

Since it was assumed that all shipments were in truckload lots, the
average transportation charges are comparable among the various scenarios. As
expected, an increased number of incinerators results in decreased average
shipping distances and decreased transportation cost. However, as summarized
in Table 3-12, the transportation savings resulting fram an increase in the
number of incinerators from 4 to 12 is only one-half cent per pound.

The increased transportation costs resulting fram longer shipments
where there are only a few incinerators are more than offset by the economies
of scale achieved by operating larger incinerators. Camparison of Tables 3-9
and 3-10 indicates that a reduction of the number of incinerators fram 6 to 4
(thereby increasing the size of each remaining incinerator by 50 percent) re-
sults in a decrease of the incineration costs of 2.6¢/1b. This more than cam-
pensates for the 0.3¢/lb increase in the average transportation cost.

It is apparent from this analysis that the transportation costs will
be more sensitive to the size of the individual shipments than to the size and
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Incinerator/Transportation Cost Scenario #1

Table 3-8

Disposal Option:

(1)

Incinerator Iocation

Bridgeport, New Jersey
Houston, Texas

Baton Rouge, Loulsiana
San Francisoo, California
Ios Angeles, California
Denver, Colorado
Chicago, Illinois
Sandusky, Chio

Atlanta, Georgia
Richmond, Virginia
Niagara Falls, New York
El Dorado, Arkansas

1

Number of Incinerators: 12
PCB Solids Incineration Cost Transportation
" Million Ib/Year ¢/ib(2)  Total: Million $ Costs (3)
50.95 47 23.9 $ 859,697
18.23 53-1/2 9.8 286,211
8.51 61-1/2 5.2 121,045
13.81 56 7.7 401,662
25.90 51 13.2 489,258
10.28 59-1/2 6.1 240,293
23,66 52 12.3 384,689
33.04 49-1/2 16.4 501,496
44.90 48 21.6 911,418
15.66 55 8.6 259,650
.90 1.30 1.2 22,500
12,86 .57 7.3 286,891
258.7 133.3 $4,764,810

TOTALS

(1) Table 3-7
(2) Figure 2-2
(3) Table 2-5, Truckload lots

Average incineration cost: .515/1b
Average transportation cost: .0184/1b
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Table 3-9

Incinerator/Transportation Cost Scenario #2

(1)

Incinerator Ipcation

Bridgeport, New Jersey

Houston, Texas

Baton Rouge, Louisiana

San Francisco, California

Sandusky, Ohio

Richmond, Virginia
TOTALS

(1) Table 3-7
(2) Figure 2-2

Disposal Options:
Number of Incinerators:

6

PCB Solids Incineration Cost Transportation
Million Ib/Year i/Ib(Z) Total: Million $ Costs (3)
24.11 51 12.3 $ 370,124
15.19 55 8.4 317,422
16.77 54 9.1 342,558
22,92 51.5 11.8 510,133
35.02 49 17.2 709,565
20.92 52.5 11.0 473,188
134.93 69.8 $2,722,990

(3) Table 2-5, Truckload lots

Average incineration cost: .517/1b
Average transportation cost: .0202/1b
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Table 3-10

Incinerator/Transportation Cost Scenario #3

Disposal Option: 2
Nunber of Incinerators: 4

. W 'PCB Solids Incineration Cost Transportation
Incinerator Location Million Ib/Year ¢/1b(2) Total: Million $ Oosts(3)
Bridgeport, New Jersey 68.39 46 31.5 $1,587,554
Houston, Texas 14.44 56 8.1 312,796
Baton Rouge, Louisiana 27.91 50.5 14.1 711,884
San Francisco, California 22,26 - 52 11.6 522,981
TOTALS 133.0 65.3 $3,135,215

Average incineration cost: .491/1b
Average transportation cost: .0236/1b

(1) Table 3~7
(2) Figure 2-2
(3) Table 2-5, truckload lots
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Table 3-11

Incinerator/Transportation Cost Scenario #4

Disposal Option: 3
Number of Incinerators: 4

’ (W PCB Solids Incineration Cost Transportation
Incinerator Location Million Ib/Year ¢/1h(2) Total: Million $ Costs (3)
Bridgeport, New Jersey 38,22 48.5 18.5 $ 884,039
Houston, Texas 7.98 62.5 5.0 169,774
Baton Rouge, Iouisiana 15.41 55 8.5 377,075
San Francisco, California 12.67 57 7.2 289,324

74.28 39.2 $1,720,212

Average incineration ocost: .528/1b
Average transportation cost: .0232/1b

(1) Table 3-7
(2) Figure 2-2
(3) Table 2-5, truckload lots



Table 3-12

Average Transportation Costs of Shipping Solid
PCBs Wastes to Incinerators

Nurber of Incinerators Cost per Pound
$.0234
.0202
12 .0184
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locations of the incinerators. Review of Table 2-5 shows that transportation
costs for a single drum shipped 400 miles would be $.07/1b, but the cost would
be reduced to $.02/1b if the drum were consolidated with other waste PCBs to
form a truckload shipment. This suggests that the establishment of PCB col-
lection services in large cities that are not near incinerators could result
in savings in transportation and an assured demand for the incinerators.

It is not possible to accurately predict the locations of the
incinerators and chemical waste lancéfills that will be used to disperse of
PCBs. However, the transportation costs are relatively insensitive to the
number and locations of such facilities, and may be expected to average no
more than four cents per pound of PCB wastes. This would result in a total
transportation cost of not more than $13.2 million per year (disposal option 1)
and more likely a maximum cost of $7.4 million dollars per year (disposal
options 2 and 3).

3.7 Record Keeping Costs

The record keeping and monitcring costs for incinerators and chemical
waste landfills were implicitly included in the estimated operating costs. The
proposed regulation does not impose any recoxd keeping requirements on the cne
million small storage areas which will handle only small capacitors.

The 2000 large storage areas will be required to maintain a perpetual
inventory of all PCB items or containers in storage. Since the record for each
item must include its weight, origin, and date of entry into the area, clerical
costs of perhaps two dollars per item might be expected in addition to a cost
of $200 per area to establish the record keeping prccedure. It would there-
fore be expected that initial costs of 400,000 dollars plus an additional one
million dollars per year associated with large capacitors ard transformers and
an additional one million dollars per year associated with containers might be
expected. In addition, the annual reports will require about one man week per
facility ($1,000,000 total). Thus, total record keeping costs for storage
areas might reasonably be estimated at $400,000 initially, plus $3,000,000 per
year thereafter.
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In addition, owners of transformers and large capacitors must main-
tain records as to the location of the PCB equipment, estimated date of
retirement, and date of disposal. Based on a current usage of 140,000 trans-
formers and 8,000,000 large high wvoltage capacitors at 400,000 locations, and
assuming a cost of $5 per transformmer or capacitor location, the initial record
keeping costs may be expected to be $2,700,000 the first year, with record
maintenance and reporting costs of perhaps an additional million dollars per
year.

Total record keeping costs are therefore estimated at $3,100,000
initially plus $4,000,000 per year. This will result in an equivalent increase
in clerical employment of over 200 jobs. The costs will be widely distributed
across utilities and industrial oconcerns, and should have little impact on
prices or market structure.
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4.0 MARKING
4.1 Requirements in Draft Regulations

The proposed requlations establish specific requirements for marking
PCB equipment., containers, storage areas, capacitors, transformers, and other

items. The marking is required to assure prcper clean up action in case of an
accidental spill while the item is in service, and to assure proper disposal of
the items when they are removed fram service. The specified campliance dates
are summarized in Table 4-1.

Table 4-1

SUMMARY OF COMPLIANCE DATES
FOR THE DRAFT MARKING REGULATIONS

Requlated Units Campliance Date
New Articles January 1, 1978
New Equipment January 1, 1978
Containers ' January 1, 1978
Inventory

Transformers January 1, 1978

Large Capacitors January 1, 1978
Storage Areas January 1, 1978
Vehicles March 31, 1978
Large High Voltage Capacitors July 1, 1978
HID Capacitors March 31, 1978
Transformers July 1, 1978

4.2 Methodology

The costs of complying with the draft marking requlations can be
divided into two areas: (1) the cost of specified labels and (2) the costs
associated with applying the labels. In order to arrive at cost estimates for
these two categories, it was necessary to approximate not only the demand for
labels by producers and users of PCB transformers and PCB capacitors, but also
the magnitude of their respective operations,
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The name and location of all U.S. producers of PCB transformers and
PCB capacitors is found in Tables 4-2 and 4-3 respectively. All such pro-
ducers were contacted in order to establish maximum likelihcod estimates for
producers' marking costs. The users of PCB electrical equipment are utility,
.J'.ndustrial, ocommercial, and residential concerns. Extrapclations were made
fran available information regarding PCB electrical equipment users to arrive
at satisfactory marking cost estimates.

Label costs are based upon manufacturers' retail prices for lots of
1,000. Transportation and labor costs - costs associated with applying the
labels - are maximum estimates; they are costs that would be incurred by a
full~-time marking program.

4.2.1 Containers

In order to arrive at a satisfactory approximation of the
total number of containers required for the year ending December 31, 1978, it
was necessary to specifically define a PCB container. For marking purposes,

a PCB container is defined as a 55 gallon drum constructed of steel, wood
fiber, or other material. (Note that this definition differs from that in the
proposed requlations.) Implicit in this definition is the assumption that all
PCB liquids, solid waste, contaminated materials, etc., will be contained in

55 gallon drums when accumilated for disposal. In fact, there have been and
will be other types of containers used for PCB materials. However, information
cbtained fram producers and users of PCB electrical equipment supports the
aforementioned assumption - i.e., 55 gallon drums are the primary containment
employed by most producers and users of PCB electrical equipment.

Given that most producers of PCB electrical equipment have
ceased production of such units already, or will have prior to January 1, 1978,
the number of PCB containers required by producers for the year ending December
31, 1978, will be relatively small. Based on telephone conversations with
U.S. producers of PCB electrical equipment, it is estimated that approximately
10,000 containers will be required by producers in 1978.
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Table 4-2

U.S. Transformer Manufacturing Industry Using PCBs

Campany Name

Westinghouse Electric Corp.

General Electric Company

‘Research~Cottrell
Niagara Transfoxrmer Corp.
Standard Transformer Co.

Helena Coxp.

Hevi-Duty Electric
Kuhlman Electric Co.
Electro Engineering Works
Envirotech Buell

R.E. Uptegraff Mfg. Co.
H.K. Porter

Van Tran Electric Co.

Iocation of the Plant

South Boston, Va.
Sharon, Pa.

Rae, Ga.
Pittsfield, Mass.

Finderne, N.J.
Buffalo, N.Y.

Warren, Ohio
Medford, Oregon

Helena, Alabama
Goldsboro, N.C.
Crystal Springs, Miss.,
San Leardro, Calif.
Iebanon, Pa.
Scottsdale, Pa.

Belmont, Calif.
Iynchburgh, Va.

Vandalia, Ill.
Waco, Texas

Source: Versar Inc., PCBs in the United States: Industrial Use and Environ-
mental Distribution, NTIS PB-252 402/3WP, February 25, 1976, p. 89.




Table 4-3

U.S. Capacitor Manufacturing Industry Using PCBs

Canpany Name
(In Order of PCBs Usage)

General Electric Company

Westinghouse Electric Corp.
Aerovox (AVX)
Universal Manufacturing Corp.

Comell Dubilier

P.R. Mallory & Co., Inc.
Sangamo Electric Co.
Sprague Electric Co.
Electric Utility Co.
Capacitor Specialists, Inc.
JARD Corp.

York Electronics
McGraw-Edison

RF Interonics

Axel Electronics, Inc.
Tobe Deutschmann Labs.
Electro Magnetic Filter Co.

Location of the Plant

Hudson Falls, N.Y.
Ft. Edward, N.Y.

Bloomington, Ind.
New Bedford, Mass.

Bridgeport, Conn.
Totowa, N.J.

New Bedford, Mass.
Waynesboro, Temn.
Pickens, S. Carolina
North Adams, Mass.
LaSalle, Ill.
Escondido, Calif.
Bennington, Vt.
Brooklyn, N.Y.
Greenwood, S. Carolina
Bayshore, L.I., N.Y.
Jamaica, N.Y.
Canton, Mass.

Palo Alto, Calif.

Socurce: Versar Inc., PCBs in the United States: Industrial Use and Environ-

nental Distribution, NILS PB-252 402/3WP, February 25, 1976, p. 69.
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It is expected that residential users of PCB electrical equip-

ment will not require any oontainers. The underlying assumption is that no
single residential dwelling, in the course of one year, will have accumlated
sufficient PCB related waste to warrant using a 55 gallon drum.

Estimates of the nurber of containers required by utilities and

industrial and conmercial users of PCB electrical equipment for the year ending
Deceamber 31, 1978, were arrived at as follows:

A)

Small PCB capacitors (i.e., HID units):

Available information

1)
2)
3)
4)

Utilities - 1,000,000 units

Industrial and commercial concerns - 23,900,000 units

Annual disposal rate - 6 percent (approximately)

Each 55 gallon drum hold approximately 50 small PCB capacitors

1,000,000
6%
60,000 Number of units disposed of by utilities

23,900,000
6%
1,434,000 Number of units disposed of by industrial and
commercial users

60,000/50 = 1,200 Number of containers required by utilities
for small PCB capacitors

1,434,000/50 = 28,680 Number of containers required by
industrial and camercial users for
small PCB capacitors



B) Large PCB capacitors (i.e., low and high woltage units):

Available information

1) Utilities - 8,600,000 units

2} Industrial and commercial users - 19,400,000 units

3) Annual disposal rate - 6 percent (approximately)

4) Each 55 gallon drum holds approximately 3 large P€B capacitors

8,600,000

6%
516,000 Number of units disposed of by utilities

19,400,000
6%
1,164,000 Number of units disposed of by industrial
and commercial users

516,000/3 = 172,000 Number of containers required
by utilities for large PCB
capacitors

1,164,000/3 = 388,000 Number of containers required
by industrial and commercial
users for large PCB capacitors

C) PCB mixtures (i.e., liquids and solvents -~ transformers):

Available information

1) Utilities - 11,000,000 lb. of PCB mixtures

2) Industrial and camercial users - 7,400,000 1lb. of PCB mixtures
3) Conversion factor - 11.5 1lb. of PCB =z 1 gallon

11,000,000/11.5 = 956,522 gallons

956,522/55 =z 17,391 Number of containers required by
utilities for PCB mixtures

7,400,000/11.5 = 643,478 gallons

R

643,478/55 ¢ 11,700 Number of containers required by
industrial and camercial users for
PCB mixtures



D) Miscellaneous

Based on telephone conversations with producers and users of PCB
electrical equipment, it is estimated that approximately 400,000
S5-gallon drums will be required by users of BPCB electrical equip-
ment, for the year ending December 31, 1978, to contain clean-up
materials, contaminated materials, small appliance capacitors,

and fluorescent lighting ballasts. In order to safely divide the
additional 400,000 55-gallon drums between utilities and industrial
and camercial users, it is necessary to assure proportionality as
follows:

For utilities:

1,200 + 172,000 + 17,391 - X
1,200 + 172,000 + 17,391 + 28,680 + 338,000 + 11,700 400,000

X = 123,166 Miscellaneous
containers
attributable
to utilities

For industrial and commercial users:
28,680 + 388,000 + 11,700 - X
1,200 + 172,000 + 17,391 + 28,680 + 388,000 + 11,700 400,000

X = 276,834 Miscellaneocu=s
ocontainers
attributable to
industrial and
commercial users

In sumary, for the yvear ending December 31, 1978, producers
of PCB electrical equipment will require 10,000 containers, utilities and
industrial and camercial users will require approximately 314,000 and 705,000
containers respectively, and residential users will not require any.




4.2.2 Storage Areas

It is estimated that approximately 1,000,100 storage areas
will be required to temporarily house solid and liquid PCB waste prior to
disposal, for the year ending Decenmber 31, 1978. This estimate, as well as
its distribution among producers and users of PCB electrical equipment, is
based on telephone interviews with such producers and users, and on extra-
polations fraom existing data. Specifically, it is anticipated that producers
will require approximately 100 storage areas, utilities will need approxi-
mately 100 storage areas, utilities will need approximately 796 storage
areas, industrial and commercial users will require approximately 999,204
storage areas, and residential users will not require any - i.e., it is
assumed that residential users of PCB electrical equipment do nct possess
sufficient quantities of PCB waste articles to require storage areas.

Extrapolations were made from available information to
determine how many of the 1,000,000 estimated storage areas would be allo-
cated to utilities; those remaining are to be distributed to industrial and
camrercial users. The extrapolation procedure is as follows:

Available information
1) PEPCO's total sales of electric power in KWH's represents 1.01% of
total retail sales

2) TVA's total sales of electric power in KWH's represents 37.91% of
total wholesale sales

3) PEPCO has 7 storage areas



4) TVA has 39 storage areas

Q101 X =7

X = 693 Number of retail utilities' storage areas
.3791 X = 39

X = 103 Number of wholesale utilities' storage areas

796 Total nutber of storage areas required by utilities

1,000,000 Estimated total number of required storage areas
796 required by users
999,204 Number of storage areas allocated to industrial and
coamercial users

4.2.3 Vehicles

The total number of vehicles that will be required to haul
solid and liquid PCB waste to storage and for disposal facilities for the
year ending December 31, 1978, was estimated as follows:

Available information

1) Estimated amount of solid and liquid PCB waste requiring disposal
by primary users (i.e., utilities and industrial and camrercial
entities) ~ 299,400,000 (Table 3-1)

2) Average minimm acceptable truckload at disposal sites - 40,000 lbs
NUMBER OF TRUCK LOADS = 2227300:000/44 000 = 7,485

Assuming that each transport vehicle were to carry 40,000
lbs of PCB waste and to make only oné trip, the maximum number of trucks
would be required by users - i.e., 7,485 wvehicles. Based on telephone
interviews with producers and users of PCB electrical equipment, it is
estimated that actually only 3,000 vehicles will be required by users of PCB
electrical equipment. Note that only utilities and industrial and commercial
users will require transport wvehicles. Residential users will not require
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transport vehicles because it is assumed that such users do not possess
sufficient quantities of PCB waste to warrant trucking operations.

In order to divide the estimated 3,000 vehicles between
utilities and industrial and cammercial users, it is necessary to assume
proportionality as follows:

Available information

1) Utilities' estimated disposal requirements for PCB electrical
equipment in 1978 - 71,800,000 lbs.

2) Industrial and commercial users' estimated disposal requirements
for PCB electrical equipment in 1978 - 227,600,000 lbs.

71,800,000 - X
71,800,000 + 227,600,000 3,000
X =z 720 Number of wvehicles attributable
to utilities
227,600,000 - X
71,@05,000 + 2?7,600,000 3,000

X =z 2,280 Nuwber of wehicles attributable
to industrial and camercial

users

i

Based on telephone interviews with producers of PCB elec-
trical equipment, it is estimated that each of the 37 plants in the United
States which produce such equipment will require approximately 2 transport
vehicles.

4.2.4 Transportation and Labor Marking Costs

Estimates of transportation and labor costs associated with
marking for the year ending December 31, 1978 were derived from information
cbtained from telephone interviews with producers and users of PCB electrical
equipment and from extrapolations of existing data.
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Al]l estimates, except those associated with utilities'
transoprtation and labor (marking) costs concerning large high voltage
capacitors and transformers, are based on the following assumptions:

1) Labor costs are estimated to be approximately $10 per manhour

2) Transportation costs are estimated to be approximately $5 per
location visited for the purposes of applying labels.

Utilities' transportation and labor (marking) costs
associated with large high woltage capacitors and transformers are estimates
derived by extrapolating from data provided to the EPA by the Tennessee Val-
ley Authority. Table 4-4 ocutlines the existing data, camputations, and
subsequent extrapolations.

4.3 Economic Impact

The econamic impact of the proposed marking regulations on manu-
facturers of PCB electrical equipment will be relatively small because most
production of such equipment will have ceased prior to January 1, 1978. It
is anticipated that two PCB capacitor manufacturers will continue production
after January 1, 1978 and hence will be faced with substantial tooling costs -
$25,000 - in order to comply with the proposed requlations. The total
economic impact of the propcsed marking regulations on manufacturers of PCB
electrical equipment is expected to be less than $100,000 as calculated and
sumarized in Tables 4-5 and 4-6 respectively.

The major costs of camplying with the proposed marking regulations
will be incurred by the present users of PCB electrical equipment. Tables
4-7 through 4-9 summarize the necessary calculations in determining users'
marking costs. It is estimated that users of PCB electrical equipment will
face marking costs totaling approximately $33.2 million, as summarized in
Table 4-10.

The total cost of camplying with the proposed marking regulations
for the year ending December 31, 1978, will be approximately $33.3 million,
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Table 4-4

CALCULATIGN OF UTILITIES' TRANSPORTATION
AND LABOR MARKING COSTS

| DISTRIBUTICN ’
! SUBSTATIONS FEEDERS (PCLZS) TRANSFCRMZRS
™VA:
Total Units 345 3710 1350
Transportation |
Costs 5 10 i -
Labor
Costs 70 (approx.) 40 {arprox.) 15
Total Trans- |
portation 345 x (70 + 95) 3710 x (10 + 40) 1350 x 15
and Labor Costs x 25,000 z 185,000 ¥ 20,000
PEPCD:
Total Units 32 5G9 64
Total Trans-
Dorration R2((70+3 = 1509 x {0 - 30 34 x 15
and Labor Costs 2400 = 75,450 = 960

TVA's total transportation and lebor marking costs are approximately
225,000 (primarily a wholesaler)

PEPCO's Total transportation and labor marking costs are approximately
78,800 (primarily a retailer)

Extrapolation Procedure:

Available informatian

1)

3)

4)

Fiscal year 1976: total retail sales of electrical
energy - 1,391,714,575,000 KH

Fiscal year 1976: total wholesale sales of eieczric
energy - 276,681,663,000 XWE

Fiscal year 1976: Pepco's total sales [ratail) - 14,169,412,000 KWH

Fiscal year 1976: TVA's total sales (wholesale) ~ 104,3C0,000,000 KWH

14,169,412,000/) 391 14,575,000 = .0L0L

78,810/, _ .,
€= 20101/ 999
L= 7,724,160.30
7,724,150.30
78,810.00
7,802,970.30 Ctilities' (retail) transpertation =rd labor
marking costs

104,300,000,000/57¢ 21,665,000 = .3791

225,000/, _
X= .31/ co09

X = 368,510.34

368,3.0.94
225,000.00
593,310.34 Utilities' (wholesale) transportation and labor
marking costs
7,802,970.30
593,510.94
§,396,451.24 Utilities total transportation and labor
mxking costs
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Table 4-5

Calculation of Electrical Equipment Manufacturers'

Marking Costs for the Year Ending December 31, 1978

INVENTORY
Containers | Storage Areas | Vehicles Transfowmers | Large Capacitors | New ArLicles | New BEguipwent
Total Units 110,000 2100 14 10 10,000 *NA *NA
10,000 100 74 10 10,000 )
Total Label Costs x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ca. x 27¢ ea. ©$25,000 ’$2%,000
= 2700 = 8§27 = $20 =z 53 = $2700
— . PRSP S — - — N
5100 100 74 10 10,000
Total ‘Transportation x $15 x $10 x $5 x $2 x 54 -— —_—
and Labour Costs = $1500 = $1000 = $370 = $20 = $40,000

1r2O3poral nmber of units will decrease at a rate of 408 per year, assuming a 20 year life tor PCB wnits.

“*°NA means information or data was not available.

€47nis figure represents anmual relooling wosts for transformer and capacitor produclion - i.e., the required

marking will be stamied into the casing of the PCB unit.
*Assuming that containers may be found in 100 locations.



Table 4-6

Electrical Equipment Manufacturers' Total Marking Costs
For the Year Ending Decemter 31, 1978

(in dollars)
Transportation

Label Costs and lakor Costs Total

Containers 2,7C0 1,500 4,200

Storage Areas 27 1,000 1,027

Vehicles 20 70 380
Inventory:

Transfermers 3 20 23

Larse Capacitors 2,700 40,300 42,700

New Articles 25,000 _ 25,000

New Equipment 25,000 — 25,00C

TOTALS 55,482 42,890 38,340
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Table 4-7

Calculation of Utilities' Marking Costs
for the Year Ending Decerber 31, 1978

ST-¥

Large Low Large High
Voltage Voltage
. Containers Storage Areas Vehicles Capacitors Capacitors 1ransformers HID Capacitors
Tutal Units '314,000 2796 3740 1,000,000 7,600,000 84,000 1,000,000
314,000 796 740 “100,000 380,000 84,000 120,000
Total Label Costs % 27¢ ea. x 27¢ ca. x 27¢ ca. x 27¢ ea. X $2 ea. x 27¢ ea. x 9¢ ea.
= $84,780 = $215 =z $200 = $27,000 = $760,000 = $22,680 = $10,800
7 X
, . ] . 10,000 796 740 100,000 ) 120, 000
i Lo oot | x50 x $10 x §5 x $10 38,396, 481 x 51
= = $100,000 = §7960 = $3,700 = $1,000,000 \ = $120,000

'r2e9potal nunber of units will decrease at a rate of 403 per year, assuming a 20 year life tor PCB units.
*10% of the total number of units are available for marking annually.

*kstimated number of locations - i.c., locations may Le marked rather than individual units.

‘612% of the total number of units are available for marking annually.
‘Assuming that ocontainers may be tound in 10,000 locations.
“Potal transportation and labox costs €or marking large high woltage capacitors and transformers

by both wholesalers and rctailcrs of eloctric power.
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Table 4-8

Calculation of Industrial and Commercial Entities® Marking
Costs for the Year Ending December 31, 1978

large Tow Targe High
Voltage Voltaye
Containers Storuge Arcas Vehicles Capacitors Capacitors Transformers HID Capacitors
Total Units 1705,000 999,204 32,260 19,000,000 400,000 56,000 23,900,000
7U85, 600 999,204 2,260 1,900,000 400,000 56,000 2,868,000
Total Label Qusts x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ea. X $2 ea. x 27¢ ea. X 9¢ ea.
= $190,350 = $2069,785 ¢ $610 = $513,000 = $800,000 = $15,120 = $258,120
Ky y | 49,204 2. - ; [ ges.000
Potal Transportation /0,000 9 3 2,260 1,900,000 400,000 56,000 2,868,000
and Labor COsts X 35 X 35 X 35 X $5 x $5 % $15 x $1
= $350,000 | = $4,996,020 = $11,300 | -~ $9,500,000 =~ $2,000,000 = $840,000 = $2,868,000

Te2e30tal nuaber of wnits will decrcase at a rawe of 40¢ per yiear, assuning da 20 year life for PCB anits.
“103% of the total nuwber ot units are available tor mucking annually.
“12% of the total nuber of units are available for marking annually.
“Assuming Lhat containers may be fowsd in 70,000 locations.
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Table 4-9

Calculation of Residential Users' Marking Costs
for the Year Ending December 31, 1978

large Iow Large High
Voltage voltage
Containers Storage Aruvas Vehicles Capacitors Capacitors Transtonmers HID Capacitors

Total Units ~0- -0~ -0- -0~ -0~ -0~ 100,000
112,000
Total Label Cousts -0~ -0- -0- -0- -0- -0- x 9¢ ea.
= $1,080
Total Transportation -0- -0- -0- -0- ~0- -0- )1{2;;)00
and Labor (osts = $12,000

1124 of the total number of wnits are available for

marking annually.



Table 4-1Q

Electrical Equipment Users' Total Marking Costs
for the Year Ending December 31, 1978
(in dollars)

Transportaticon
Labtel Costs and Lepor Costs otal
Ctilities:
Centainers 84,780 100,000 184,780
Storage Areas 22 7,960 8,175
Vehicles 200 3,700 3,900
Large Low Voltage
Capacitors 27,300 1,500,00C 1,027,000
Large High Veltage
Capacitors 76¢,000]
Transformers 22,6805 3,396,481 3,179,165
HID Cazacitors 13,800 120,000 130,30C
TCTALS G05,67% 9,628,141 10,523,816
Industrial and Cormercial:
Conrainers 190,350 32¢,000 249,380
Storage Areas 269,735 4,996,020 5,265,805
Venicles 510 2-,300 ~,%10
larze Zow Voltage
Capaciters 813,3C0 2,50¢,000 10,013,000
Large High Voltace
Capacitors 800,0CC 2,000,CC0 2,302,000
Transformers 15,1290 840,300 353,120
HID Capacitors 258,120 2,363,200 3,126,120
TOTALS 2,346,985 20,863,220 22,612,208
Residential:
Containers -0- ~0- -
Storage Areas 0= ) -0
Vehicles -Q- -0= -
large Low Volzage
Capacitcrs -0- - —3-
Larce Hich oltage
Capacitcrs -0- -0- -J-
Transformers -0~ ~0- ~0-
HID Capacitors 1,080 12,3500 13,080
TOTALS 1,030 12,960 13,080
GRAND TOTRLS 2,353,740 30,205,461 33,1589,2C%
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with users' marking costs comprising 99.7 percent of this total. Undoubtedly,
a large percentage of total marking costs will be passed along to consumers

as higher prices for final goods and/or services. However, same relatively
small percentage will be borne by producers and users of PCB electrical equip-
ment.

Estimated label costs are based upcon manufacturers' retail prices
for lots of 1,000. Unit costs for labels will be extremely small if all
labels are manufactured by a few campanies rather than many - i.e., economies
of scale will give rise to decreasing average costs. Costs associated with
applying the labels - transportation and labor costs - are maximum estimates;
they are costs that would ke incwrred by a full-time labelling program. Such
costs will be greatly reduced if users' PCB electrical equipment is marked
during routine maintenance operations. For example, it would be more eco-
nomical for a utility company to have its crews mark the various units during
their routine visits to substations for periodic checks, servicing, monitoring,
etc., rather than sending crews to substations for the sole purpose of marking
PCB electrical equipment.

Users' transportation and labor (marking) costs comprise 91.1 per-
cent of their total marking costs. Such costs could be greatly reduced if
the proposed regulations were to ke changed so that large capacitors and
transformers are labelled only when they are retired from service and hence
gathered for (eventual) disposal. Tables 4-11 and 4-12 summarize the neces-
sary marking cost calculations regarding users, under this scenario; Table
4-13 summarizes total marking costs. This revision of the proposed regu-
lation would reduce users' total marking costs by approximately 48.2 percent,
utilities' marking costs by approximately 71.3 percent, industrial and com-
mercial marking costs by approximately 37.5 percent, and leave residential
marking costs unchanged. This revision, having its greatest impact on users'’
transportation and labor (marking) costs, would reduce that figure by approx-
imately $14.3 million. (Note that users' total marking costs are reduced by
approximtely $16 million.)
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Table 4-11

Calculations for Utilities' Marking Costs
for the Year Ending December 31, 1978%*

targe low Large High
Voltage Voltage
Containexs Storaje Areas Vehicles Capacitars Capacitors Trunsformers HID Capacitoxg
Total Units !314,000 2796 %740 1,000,000 7,600,000 84,000 1,000,000
314,000 796 740 “50,000 * 456,000 5,040 ’120,000
Total fabel Costs x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ea. x 9¢ ea.
= 84,780 - 8215 z $200 = 513,500 = $123,120 = $1,361 = $10,800
) ) » 10,000 796 740 50,000 w455,000 5,040 120,000
total Transportation x $10 x $10 x $5 X $5 x $5 X §5 % 81
= -~ $100,000 = $7960 = 93,700 - $250,000 - $2,280,000 = $25,200 = $120,000

142031014l nurber of wits will deciease at a rate of 40% per year, assuming a 20 year life for PCB units.
“5% of the total nunber of units are available for marking annually,
>1¢6% of the total nunber of units are available for marking annually.
"12% of the total nunber of wiits are available for marking annually.
“Assuning that containers may be found in 10,000 locations.

*Cost estimates are based on the assunption that large capacitors and transformers are not regquired to be
labelled until removed frum service and hence gathered for (eventual) disposal.
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Table 4-12

Calculations for Industrial and Commercial Entities' Marking Costs
for the Year Ending Decenber 31, 1978*

Large Low Large High
Voltage Voltage
Containers Storage Areas Vehicles Capacitors Capacitors Transformers HID Capacitors
Potal Units 1705 ,000 2999,204 ‘2,260 19,000,000 400,000 56,000 23,900,000
705,000 599,204 2,260 "950, 000 224,060 3,360 72,868,200
‘lotal Label (Qosts x 27¢ ea, x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ea. x 27¢ ea, X 9¢ ea,
= $190,350 = $269,785 = $610 = $256,500 = $6,480 = $907 = $258,120
e e - _ : — - . . - - S
Total Transportation 70,000 999;204 2,%00 950,000 24,000 3,360 2,868,000
and Tabor Costs x $5 x $5 X $5 x $5 x $5 x $15 x Sl
: - = $350,000 = $4,996,020 = 511,300 = 4,750,000 = 120,000 - $50,400 = $2,868,000

L1203 0tal number of units will decrease at a rate of 40% per year, assuning a 20 year life for PCB units.
"oy of the total nunber of units ure available for marking annually.
163 of the total nuber of units are available tor marking annually.

’12% of the total number of units are available for marking annually.
fassuming that oontainers may be found in 70,000 localions.

*Cost estimates are based an the assuiption that large capacitors and transfonmers are not
required to be labelled until renoved from service and hence gathered for (eventual) disposal.
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Takble 4-13

Electrical Equipment Users' Total Marking Costs
for the Year tnding December 31, 1973*

(in dailars)
Transpor<ation
Label Ccsts and Labor Costs Total
CUtilities:
Centainers 84,780 100,000 184,780
Storage Areas 215 7,960 3,175
Vehicles 200 3,7C0 3,900
large Low Vcltage
Capacitcrs 13,330 250,000 263,500
Large High Voltage
Capacitors 123,120 2,280,000 2,403,120
Transformers 1,361 25,200 26,561
HID Capacitors 10,300 120,000 130,800
TOTAL 233,976 2,736,860 3,020,836
Industrial and Cormercial:
Contairers 130,350 350,000 540,330
Storage Areas 269,785 4,995,020 5,263,8C5
Vehicles 610 11,300 11,510
Large Low Yoltage
Capacitors 256,500 4,750,000 3,006,530
Large High Vcltage
Capacitors £,480 120,000 126,480
Transformers 907 20,400 51,307
HID Capacitors 228,120 2,868,000 3,126,120
TCTALS 982,752 13,145,720 14,128,472
Residentiai:
Containers 0= -2~ -0-
Storage Areas -0- ~0- Q-
vehicles -0- -J- Q-
large Low Yoltzge
Capacitors =)= -J- -0-
Large High Yoltace
Cacacitors =0~ —0- -0-
Transicmmers -0- 0= =0-
7D Cagacitors 1,280 12,300 13,080
TCTALS 1,380 12,000 .3,08¢C
GRAND TCTALS 1,217,808 15,944,580 17,162,33¢
] = __—_ -3 e e — ]

*Cost estimates are nmased ¢n the assumoticn that larce cagacitors and transiormers
are nct requirad tc be labelled .ntil rercved from service and hence gawesed for
(eventual) dispcsal.
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5.0 EQCONOMIC IMPACT ANALYSIS

The demand for PCB disposal depends on the number, size and location of
transfomers and capacitors containing PCBs and similarly of appliances and
other equipment containing PCB capacitors, including various lighting equip-
ment - e.qg., fluorescent lighting and high-intensity discharge lights. In
the U.S. this inventory has been estimated at about 750 million pounds of
PCBs in a total of nearly 6 billion pounds of PCB capacitors and transformers.
The distribution of these P(Bs by size of capacitor and type of owner (resi-
dential, commercial and institutional, industrial and utility) is reasonably
well known.

In this study, the total weights of PCBs capacitors and transformers
were allocated to the 50 states and Puerto Rico. For this purpose, Federal
Power Commission data on annual sales of electric power by staes were used to
obtain the fraction of the total U.S. electric power consumed in each state.
These fractions were then applied to the total weights of various types of
PCB equipment. Then the average lives of the various types of PCB-containing
units were used to estimate annual disposal needs by year.

Disposal demand derived from capacitors in the non-residential economy
has been estimated at 258.7 million pounds for the first year after July 1,
1979. (lLarge apartment buildings and complexes including such residential
use were included in this sector.)} This total is expected to decline by
about 7 percent a year and thus would become:

240.6 million lb in 1980-81
223.7 million lb in 1981-82
208.1 million 1b in 1982-83
193.5 million 1lb in 1983-84
180.0 million 1b in 1984-85, and so forth

5.1 Incineration Costs

If all of these capacitors must be incinerated, as in option 1, 12
incinerators of the type now operated by Rollins near Houston, Texas, Baton
Rouge, La. and Bridgeport, N.J. will be recuired, none of them new. If such



plants can be operated 365 days a year for 20 hours a day at 3000 pounds of
shredded capacitor solid per hour, as Rollins personnel believe, each plant
could incinerate 21.9 million pounds of PCB-containing shredded capacitors
per yvear while also incinerating as much as 3.65 million pounds of PCB
liquids. Twelve such plants could incinerate 262.8 million pounds of shredded
capacitors and 43.8 million pounds of PCB liquids. This exceeds the meximum
demand for solids incineration of 251.5 million pounds and for PCB liquids and
solvent of 18.6 million pounds. The total costs, however, would be consider-
able. Each plant would require $5 million investment and take a year to con-
struct after all approvals have been cbtained. Annual capital recovery costs
of 10 percent for 10 years would be $814,000 for each plant. Taxes and in-
surance at 4 percent would average $200,000, making total fixed costs per
plant $1,014,000 per year. Total variable costs at the assumed operating rate
of 4,300 hours per year would be $10,311,000; hence total annual costs are
estimated at $11,325,000 per plant. For all 12 plants this is a total com-
mitment of $134 million resources per year for incineration.

Option 2, which diverts 2/3 of all small capacitors to sanitary
landfills, would require only six incinerators, of which 3 would be new.
This translates to $69 million total annual incineration costs.

Option 3 goes one step further, and diverts the other 1/3 of
fluorescent light ballasts to chemical waste landfills. This option requires
only one new incinerator amd, even if it were campletely new, the total can-
mitment would be reduced to $39 million in annual incineration costs.

Before other costs are considered, it is useful to consider how
sensitive these incineration costs are to the assumptions underlying these
cost estimates. Two assumptions appear to be more critical than others:

(1) the price of #2 Fuel 0Oil will be 40¢ per gallon;
(2) each plant can be cperated at the rate of 7,300 hours

per year.

5-2



It is probably fruitless to try to improve the estimate for the price of
fuel but it should be noted that such costs represent slightly more than 77
percent of the total annual incineration costs, A one—cent per gallon in-
crease thus would inflate each plant's annual costs by 2.19 percent and an
increase to 84.6¢ per gallon would double the total annual costs. Even at
40¢, imports would increase by 105 million dollars for 12 plants. However,
if other EPA regulations were to result in an increase in the amount of
solvents and waste oils requiring incineration, the use of these liquids as
fuel in the PCB incinerators could substantially reduce total fuel costs.

Two safequards are built into the estimated costs that could al-
leviate disappointment in ahcieved annual operating factors:

(1) each plant has a "contingency” factor of 20 percent or
$830,000 in its capital costs that could be applied to
maintenance or to improvements if no other problems
intervene and pre-ampt these funds;

(2) annual demand for PCB incineration will decline by 7
percent per year. This reduces the required operating
factor by 7 percent each year, and provides more time
for maintenance or corrective adjustments in operations.

5.2 Other Costs

Total costs for the system include not only incineration costs but
also costs of other methods of disposal, transportation costs and storage
costs. These three, disposal, transportation and storage are inter-related
and should be considered together. Finally, there are marking costs and
record costs. Recordkeeping will cost $8 million in 1978 and $4 million a
year thereafter and is discussed elsewhere in this report. Marking costs
depend upon whether marking can be postponed until scrapping or must be done
imrediately. If immediate marking is required, outlays of $33.3 million will
be required in 1978 (of which $100,000 is capital) and $5 million a year
thereafter. If marking can be done upon removal fram service, the 1978
cutlay is reduced to $17.3 million but the $5 million per year is unchanged.



Transportation costs will probably average 4¢ per pound, and could
be reduced if storage at area collection points is used to consolidate ship-
ments and obtain truckload lots. At 4¢ per pound, 335 million pounds of
capacitor solids, transformers, and liquids will require $13.2 million in
transport costs. This would decline by 7 percent a year because of declining
quantities but escalation of transport rates may offset this decrease. The
weight of the steel drums containing PCBs will incorease the total weight and
make $15 million a year a better estimate of total transportation costs.

Option 2 reduces the PCB solids requirements by diverting 2/3 of
the small capacitors to sanitary landfills with negligible transportation
costs, but liquid requirements (fram transformers) will not be affected.
With 155.6 million pounds in solids and 18.6 in liquids (including solvents),
transportation costs are reduced to $7.4 million which becomes $8 million a
year after allowance for steel drums.

Option 3 allows chemical waste landfill disposal of 1/3 of the
fluorescent light ballast. This doubles the costs of chemical waste land-
£ill operations fram 1 to 2 million dollars annually in 1969 and later years,
but does not reduce transportation costs because these cperations are few in
nurber and, therefore, like incinerators, require transportation. Hence,
transportation costs are the same as for option 2.

5.3 Annual Attributable Costs of Compliance

The total costs of camplying with the proposed regulation will
depend both on the disposal and marking options adopted and on the degree of
campliance with (or enforcement of) the requlation. The total capital and
attributable operating costs of camplying with the various options are shown
in Table 5-1. These costs are upper bound estimates, and the econcmic costs
may be significantly less if the storage and marking is accomplished in the
normal course of operations using otherwise idle storage space and manpower.
The major out-of-pocket cost will be fuel for the incinerators, and this may
be reduced if waste solvents and oils are used for fuel.



TARLE 5-1

Total Attributable Compliance Costs
Millions of Dollars

Capital Costs "~ Annual Operating Costs
1978 1979 and later (®)
. . (1)
Disposal Option 1
Incinerator 45
Chem Waste LF 5 1
Incineration 0 134
Transportation 15 15
Disposal Option 2 (2) (probable response to proposed regulation)
Incinerator 15
Chem Waste LF 5 1
Incineration 0 69
Transportation 8 8
. . (3)
Disposal Option 3
Incinerator 5
Chem Waste LF 5 2
Incineration 0 39
Transportation 8 8
Recordkeeping 8 4
Marking
New PCBs 0.1
Existing PCBs
Option 1(4) (proposed regulation) 13.3 5
Opticn 2(3) 17.3 5
Storage 4 149 109
(1) Incin. all

(2) 2/3 small cap. to SLF
(3) 1/3 of Fl. Light Ballasts to CWLF

(4) All initially

(5) When removed from service
(6) Costs listed will decrease by 7 percent per year

after 1980



The total capital requirements may be as great as $45.1 million in
1978, but will more likely be in the range of $10 million to $20 million.
Annual attributable operating costs may be as great as $210.3 million in 1978
and $268 million in 1979, but adoption of the suggested options could reduce
these costs to $187.3 million in 1978 and $167 million in 1979. The actual
economic costs are expected to be considerably less than these upper bound
estimates of the attributable costs.

5.4 Effect on Prices and Market Structure

The impact of the proposed regulations on any specific industry
will be proportional to the amount of electricity used, except for electrical
equipment service organizations such as contractors, transformer repair shops,
and appliance repair shops. Among small business, perhaps as many as 20
transformer repair businesses will either have to stop handling askarel
transformmers or install special diked work and storage areas. Because most
askarel transfommers are handled by GE and Westinghouse and because most
transformers are oil filled, there should be little effect on small businesses
even if the small independent repair shops stop servicing askarel transformers.

The regulations may result in the develcpment of collection and
storage services to reduce storage and transportation charges from numerocus
small generators of PCB wastes. This would result in increased business
opportunities for numerous small labor intensive service businesses, resulting
in an increase in small business opportunities and employment.

Conceivably the incinerator business could be dominated by Rollins,
which has a sister business in trucking, Macklin Trucking. Macklin or Rollins
oould franchise collector and storage operations in areas that Macklin and
Rollins could service. This would also increase small business opportunities
by making technical expertise available to small operations. Rollins could
then be more confident of a steady supply for their incinerator business and
would be more willing to undertake the investments required for new incin-
eration capacity.
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The proposed regulations will result in substantial compliance
costs for the electric utilities, as this industrial segment has the most
intensive use of PCB capacitors and transformers. The utilities will
generate about 35 percent of the demand for incineration of capacitors (see
Table 3-2, disposal option 2) resulting in a cost to the utilities of $27
million per year after 1979. In addition, much of the costs of complying
with the record keeping and marking requirements will be incurred by the
utilities. Total attributable costs to the utilities may be in the range
of $30 million per vear starting in 1978. These costs will be included as
a camponent of the cost basis on which the electric rates are established
by state regulatory agencies, and will therefore be recovered from the con-
sumers of electric power. Based on total annual U.S. electrical sales of
$53,462,864,000 in 1976, (1) the proposed marking and disposal regulations
will cause an average increase in the price of electricity of about 0.06
percent.

Because the use of PCBs is so universally associated with the use
of electric power, no specific industry or region will be relatively dis-
advantaged by the costs of complying with the proposed regulations. Since
all segments of industry will be impacted to an ecual degree, costs can be
recovered from the oconsumers in the form of higher product prices without
resulting in any significant market shifts or price increases.

The only effects on employment will be increases in manpower
required to caply with the proposed regulations. Small increases in
employment may occur in several categories including: clerical workers to
camply with record keeping requirements; plant operators and managers to
operate larger or additional incinerators; truck drivers to handle increased
transportation demand, and construction workers during the initial con-
struction of storage facilities.

(1) Personal Communication, Mr, Karl Tcbin, Edison Electric Institute,
New York, N.Y., April 21, 1977.
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5.5 Energy Consumption Requirements

The major increased energy requirement resulting from the proposed
requlation will be for fuel oil to operate the incinerators. In additicn,
energy in the form of fuels or solvents will be required to generate the
electric power to operate the incinerators, power the trucks used to haul
the PCB equipment to disposal sites, and flush transformers prior to disposal.

Total energy consunption requirements are summarized in Table 5-2
for disposal option 1. The energy requirements are converted into equivalent
barrels of crude oil using a loss factor of 3.7 percent during the refining
of oil to fuels or solvents and an energy requirement of one gallon of fuel
oil per 39.5 kilowatt hours of electricity.

The total energy requirements will probably be considerably less
than the upper bound estimate of 17,700 BBL/day. The actual amount of
material incinerated will be closer to disposal option 2, and waste solvents
and 0ils will be used to replace part of the incinerator fuel requirements.

5.6 Effect on Supplies of Strategic Materials

The regulations do not directly have any significant affect on the
supply or consunption of any strategic materials. However, strict controls
on the disposal of transformers may discourage development of reclamation
technology for the copper in transformer windings as the GE incinerator will
shut down soon and there are no others able to handle copper windings. Not
all transformers have copper windings; many of the newer transformers have
used aluminum conductors, so there are perhaps 100,000 copper/askarel trans-
formers in service containing 1,000 pounds of copper each. The disposal of
these transformers over 40 years into chemical waste landfills would result
in the loss of 2,500,000 lbs of copper per year which might otherwise be
reclaimed. This is considerably less than 1 percent of the total amount of
copper reclaimed each year in the U.S. and is an insignificant portion of
the total amount of copper consumed each vear.



TABLE 5-2

Annual Energy Requirements of Disposal Regulations
Disposal Option 1 (Incinerate all Capacitors)

Fuel for Incinerators:

1 gal. fuel 0il per 1b PCB equipment 258,700,000 gal
1 gal solvent per gallon transformer 1,215,000 gal
askarel drained

Electricity (100,000 kwh x 12/39.5 gal/kwh) 30,379 gal

Transportation (.01 gal/lb PCB equipment) 2,587,000 gal
Total Refined Fuel 262,000,000 gal.

Crude oil equivalent: 3§3&9%23-°99‘= 271,000,000 gal.

Crude 0il equivalent: 22_1_4%_@2 = 6,452,000 BBL/year

6,452,000 _

Crude oil equivalent: 17,700 BERL/day

365



APPENDIX A

TOXIC SUBSTANCES CONTROL ACT
Public Law 94-469
90 Stat. 2003 et seq

Page A-2: Section 6(e): Polychlorinated
Biphenyls

Page A-3: Section 6(a): Scope of Regulation
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PUBLIC LAW 94—469—0CT. 11, 1976

(e) PoLYCHLORINATED BrepHENYLs.—(1) Within six months after
the effective date of this Act the Administrator shall promulgate
Tules to— ) .

(A) prescribe methods for the disposal of polychlorinated
biphenyls, and )

(B) require polychlorinated biphenyls to be marked with clear
and adequate warnings, and instructions with respect to their
processing, distribution in commerce, use, or disposel or with
respect to any combination of such activities.

Requirements prescribed by rules under this paragraph shall be con-
sistent with the requirements of paragraphs (2) and (3).

(2) (A) Except as provided under subparagraph (B), effective one
year after the effective date of this Act no person may manufacture,
process, ot distribute in commerce or use any polychlorinated biphenyl
I any manner other than in a tocally enclosed manner. )

(B) The Administrator may by rule authorize the manufacture,
processing, distribution in commerce or use (or any combination of
such activities) of any polychlorinated bipheny! in a manner other than
in a totally enclosed manner if the Administrator finds that such manu-
facture, processing, distribution in commerce, or use (or combination
of such activities) will not present an unreasonable nisk of injury to
health or the environment.

{C) For the purposes of this paragraph, the term “totally enclosed
manner”’ means any manner which will ensure that any exposure of
human beings or the environment to a polychlorinated biphenyl will
be insignificant as determined by the Administrator by rule.

(3) (A) Except as provided in subparagraphs (B) and (C)—
(1) no person may manufacture any polychlorinated biphenyl
after two years after the effective date of this Act, and ’
(11) no person may process or distribute inn commerce any poly-
chlorinated biphenyl after two and one-half years after such date.
(B) Any person may petition the Administrator for an exemption

from the re«})uirements of subparagraph (), and the Administrator
g;az* grant by rule such an exemption if the Administrator finds
at—

(1) an unreasonable risk of injury to health or environment
would not result, and
(i1) good faith efforts have been made to develop a chemical
substance which does not present an unreasonable risk of inju
to health or the environment and which may be substituted for
su h polychlorinated biphenyl.
An exemption granted under this subparagraph shall be subject to
such terms and conditions as the Administrator mey prescribe and
shall be in effect for such period (but not more than one year from
the date it is granted) as the Administrator may prescribe.

(C) Subparagraph (A) shall not apply to the distribution in com-
merce of any polychlorinated biphenyl if such polychlorinated
b;ﬁhenyl was sold for purposes other than resale before two and one
half years after the date of enactment of this Act.

(4) Any rule under paragraph (1), (2)(B), or (3)(B) shall be
promulgated in accordance with paragraphs (2), (3), and (4) of sub-
section (c).

(5) This subsection does not limit the authority of the Adminis-
trator, under any other provision of this Act or any other Federal law.
to take action respecting any polychlorinated biphenyl.
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15 USC 260S.

SEC. 6. REGULATION OF HAZARDOUS CHEMICAL SUBSTANCES AND
MIXTURES.

(a) Scopx or Rearration.—If the Administrator finds that there is
a reasonable basis to conclude that the manufacture, processing, dis-
tribution in commerce, use, or disposul of a chemical substance or
mixture, or that any combination of such activities, presents or will
present an unreasonable risk of injury to health or the environment,
the Administrator shall by rule apply one or more of the following
requirements to such substance or mixture tn the extent necessary to
protect adequately against such risk using the least burdensome
requirements:

(1) A requirement (\\) prohibiting the manufacturing, process-
ing, or distribution in commerce of such substanece or mixture, or
{B) limiting the amount of such substance or mixture which may
be manufactured. processed, or distributed in commerce.

(2) .\ requirement—

() prohibiting the maaufacture. processing, or distribn-
tion in commerce of such substance or mixture for (i) a
particular use or (ii) a particular use in a concentration in
excess of a level specified by the Administrator in the rule
imposing the requirement, or

B) limiting the amount of such substance or mixture
which may be manufactured. processed. or distributed in
commerce for (i) a particular use or (ii) a particular use
in_a concentration in excess of a level specified by the
Administrator in the rule imposing the requirement.

(3) A requirement that such substance or mixture or any
article containing such substance or mixture be marked with or
accompanied by clear and adequate warnings and instructions
with respect to its use, distribution in commerce, or disposal or
with respect to any combination of such activities. The form and
content of such warnings and instructions shall be prescribed by
the Administrator.

(4) A requirement that manufacturers and processors of such
substance or mixture make and retain records of the processes
used to manufacture or process such substance or mixture and
monitor or conduct tests which are reasonable and necessary to
assure compliance with the requirements of any rule applicable
under this subsection.

(3) A requirement prohibiting or otherwise regulating any
manner or method of commercial use of such substance or
mixture.

(6) (A) A requirement prohibiting or otherwise regulating any
manner or method of disposal of such substance or mixture, or
of any article containing such substance or mixture, by its manu-
facturer or processor or by any other person who uses. or disposes
of, it for commercial purposes.

(B) A requirement under subparagraph (A) may not reguire
any person to take any action which would be in violation of
any law or requirement of, or in effect for, a State or political
subdivision, and shall require each person subject to it to notify
each State and political subdivision in which 2 required disposal
may occur of such disposal.

(7) A requirement directing manufacturers or processors of
such substance or mixture (A) to give notice of such unreasonable
risk of injury to distributors in commerce of such substance or
mixture and, to the extent reasonably ascertainable, to other per-
sons in possession of such substance or mixture or exposed to such
substance or mixture, (B) to give public netice of such risk of
injury, and (C) to replace or repurchase such substance or
mixture as elected by the person to which the requirement is
directed.

Any requirement (or combination of requirements) imposed under
this subsection may be limited in application to specified geographic
areas.
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DRAFT PCB MARKING AND DISPOSAL REGULATIONS (4-18-77)

40 CFR 761
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It is proposed to establish a new 40 CFR 761 to read as follows:

PART 761 - POLYCHLORINATED BIPHENYLS (PCBs)

Subpart A - General

Sec. 761.1 Applicability
761.2 Definitions

Subpart B - Disposal of PC8s

Sec. 761.10 Disposal Requirements

Subpart C - Marking of PCBs

Sec. 761.20 Marking Raquirements

Subpart D - (Reserved)

Subpart £ - List of Annexes
Annex MNo.
Sec. 761.40 Incineration I
761.41 Chemical Waste Landfills II
761.42 Storage for Disposal III
761.43 Deceontamination Iv
761.44 Marking Formats v
761.45 Records and Monitcring ' VI
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Sec.

(d)

Sec.

Subpart A - General

761.1 Applicability

This subpart establishes procedures, methods, and other requiresments
for the disposal, storage, and marking of polychlorinated biphenyls
(PCBs).

This subpart applies to all persons who manufacture, process, dis-
tribute in commerce, use, or dispose of PCBs, including mixtures

and manufactured items which contain PCBs.

The basic requirements of these regulations are set forth in Subpart

B - Disposal of PCBs and Subpart C - Marking of PCBs. Subpart E

“elaborates the requirements which are referred to in the disposal

and marking sections. Definitions of words used in ali of these
sections are found in Subpart A. [In particular, Sec. 761.2(p)-(v)
of Subpart A define "PC38s" covered by these regulations.

Section 15 of the Toxic Substances Control Act (TSCA) states that
failure to comply with these regulations is uniawful. Section 16
imposes Tiability for civil penalties upon any person who violates
these regulations. Section 16 2also subjects a person to criminel
prosecution for a violation which is knowing or willful.

761.2 OJefinitions

For the purpose of this part:

(a)

"Administrator".means the Administrator of the Cnvircnmental Pro-
tection Agency, or any employee of the Agency to whom the Adminis-
trator may either herein or by order delegate his authority to carry
out his functions, or any person who shall by cperation of law be

authorized to carry out such functions.
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(b)
(c)

"Agency" means the United States Environmental Protection Agency.

"Capacitor" means a device for accumulating and holding a charge

of electricity, consisting of conducting surfzces separated by a

dielectric. Types of capacitors are as follows:

(1) "Small Capacitor" means a capacitor which contains less than
1.36 kg (3 1bs.) of die]ecfric, except for z capacitor which
is defined as an "HID Capacitor.”

(2) "HID Capacitor" means a capacitor which contains less than
1.36 kg (3 1bs.) of dielectric and which is used as part of the
ballast of a high intensity discharge lighting fixture (e.g.,
sodium vapor anc mercury vapor arc lights).

(3) *"Large High Voltace Capacitcr" means & capacitor which contains
1.36 kg {3 1bs.) or more of dielectric and which operatss at
2000 volts a.c. or above.

(4) "Large Low Voltage Capacitor' means a capacitor which contains
1.36 kg (3 1bs.) or more of dielectric and which operates below
2000 volts a.c.

(1) Except as provided in subparagraph {2), the term "Chemical
Substance" means any organic or inorganic substance of a
particular molecular identity, including:

(A) any ;pmbination of such substances occurring in whole or
part as a result of a chemical reaction or occurring in
nature, and

(B) any element or uncombined radical.
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(2) Such term does not include:

(A)
(8)

—
M
S

any mixture,

any pesticide (as defined in the Federal Insecticide,
Fungicide, and Rodenticide Act) when manufactured,
processed, or distributed in commerce for use as a
pesticide,

tobacco or any tobacco product,

any source material, special nuclear material, or
byproduct material (as such terms are defined in the
Atomic Energy Act of 1954 and regulations issued under
such Act),

any article the sale of which is subject to the tax
imposed by Section 4181 of the Internal Revenue Code of
1954 (determined without regard to any exemptions from
such tax provided by Section 4132 or 4221 or any other
provisions of such Code), and

any food, food additive, drug,.cosmetic, or device {as such
terms are defined in Section 201 of the Federal Food,
Drug, and Cosmetic Act) when manufactured, processed, cr
distributed in commerce for use as & food, fcod additive

drug, cosmetic, or device.

"Chemical Waste Landfill" means a landfill at which protection is

provided from PCBs deposited therein against risk of injury to

health or the environment by locating, enginesring, and operating

such landfill so as to prevent migration of PCBs to land, water, or

the atmosphere.
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(f)

(1)

(3)

“Commerce" means trade, traffic, transportation, or other commerce

(1) between a place in a state and any place outside of such
state, or

(2) which affects trade, traffic, transportation, or commerce
described in clause (1).

"Disposal" means to intentionally or accidentally discard, throw

away, or otherwise complete or terminate the useful 1ife of an

object or substance. Disposal includes actions related to containing,

transporting, destroying, degrading, decontaminating, or confining
those substances, mixtures, or articles that are being disposed.
"Distribute in Commerce" and "Distribution in Commerce" when used
to describe an action taken with respect to a chemical substance or
mixture or article containing a substance or mixture means to seil
or to transfer the ownership of the substance, mixture, or article
in commerce; to introduce ¢r deliver for introduction into commerce,
or the introduction or delivery for introduction into commerce of
the substance, mixture, or article; or to hold, or the holding of,
the substance, mixture, or article after its introduction into
commerce.

“Fluorescent Light Ballast" means a device which electricaliy
controls fluorescent light fixtures and which includes a capacitor
containing 0.1 kg or less of dielectric.

"Incinerator" means any installation operated for the incineration

of chemical substances, mixtures, or articles.
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(n)

"Manufacture" means to produce, manufacture, or import into the

customs territory of the United States.

"Mark" means the descriptive name, instructions, cautions, or other

information applied to chemical substances, mixtures, articles,

containers, equipment, or other objects or activities described in

these regulations.

"Marked" means the permanent application of a legible mark by

painting, fixation of an adhesive label, or other method.

"Mixture" means any combination of two or more chemical substances

if the combination does not occur in nature and is not, in whole

or in part, the result of a chemical reaction. Such term does

include

(1) any combination which occurs, in whole or in part, as a result
of a chemical reaction if none of the chemical substances
comprising the combination is a new chemical substance and if
the combination could have been manufactured for commercial
purposes without a chemical reaction at the time the chemical
substances comprising the combination were combined,

(2) any combination of chemical substances which is the result of
solution or hydration; and

(3) any combination which occurs as a consequence of a reaction
which may take place if a chemical substance which functions as
a stabilizer, colorant, antioxidant, filler, solvent, carrier,
surfactant, or plasticizer is added to ancther chemical substance

and performs as intended.
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(o)

(q)

(r)

(s)

“"Municipal Solid Wastes" means garbage, refuse, sludges, wastes,

and other discarded materials resulting from residential and non-
industrial operations and activities.

"PCB" and "PCBs" mean one or more of the following: "PCB Chemical
Substance", "PCB Mixture", "PCB Article", "PCB Equipment", and

"PCB Container."

"PCB Article" means any manufactured item, other than a PCB container,
whose surface(s) has been in.difecfvéontact with a PCB chemical
substance or a PC3 mixture, and includes capacitcrs, transformers,
electric motors, pumps, and pipes.

"PCB Article Container" means any package, can, bottle, bag, barrel,
drum, tank or other device used to contain FCB articles or PCB
equipment, and whose surface(s) has not been in direct contact with a
PCB chemical substance or PCB mixtura.

"PCB Chemical Substance" means any chemical substance which is
limited to the bipnenyl molecule which has been chlarinated to
varying degrees, and includes substances such as Arochlors.

"PCB Container" means any package, can, bottle, bag, barrel, drum,
tank, or other device used to contain a PCB chemical substance, PCR
mixture, or PCB article, and whose surface(s) has been in direct
contact with a PCB chemical substance or PCB mixture.

"PCB Equipment" means any manufactured item, other than & PCB
container cr a PC8 articie container, which contains a PCB article

¢r other PCB equipment, and includes microwave ovens, televisicn sets,

and fluorescent light ballasts and fixtures.
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(w)

(aa)

"PCB Mixture'" means any mixture, except municipal sewage treatment

sludge, which contains 0.05 percent (on a dry weight basis) or

greater of a PC3 chemical substance, and includes dielectrics,
contaminated solvents and oils, rags, soil, paints, and debris.

"Person” means any natural or juridical person {ncluding any

individual, corpnoration, partnership, or association, any State or

political subdivision thersof, any interstate body and any department,
agency, or instrumentality of the Federal government.

"Process” means the preparation or use of a chemical substance or

mixture, after itsvmanufacture, for distribution in commerce:

(1) 1in the same form or physical state as, or in a different form
or physical state from, that in which it was received by the
person sg preparing such substance or mixture, or

(2) as part of an article containing the chemical substance or
mixture.

"Municipal Sewage Treatment Sludge" means the salid residue resulting

from the treatment of municipal sewage.

"Storage for Disposal” means temporary storage of PC8s that have

been designated for dispeosal.

“Transport Vehicle" means a motor vehicle or rail car used for the

transportation of cargo by any mode. Each cargo-carrying bedy

(e.g., trailer, raiiroad freight car) is & separate transport

vehicle.
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Subpart B - Disposal of PCBs
Sec. 761.10 Disposal Regquirements
These regulations do not require removal of PCBs from service and disposal
earlier than would normally be the case. However, when PCB3s are removed
from service and disposed of, disposal must be undertaken in accordance
with these regulations. Future regulations will be directed to the
manufacture, use, and distribution in commerce of PCBs and may rassult in
some cases in disposal at an earlier date than would otherwise occur.
(a) PCB Chemical Substances

{1) A PC8 chemical substance shall be disposed of in an incinerator
which complies with Annex 1.

(2) Prior to disposal, a PC3 chemical substance shall be stored in
a facility which complies with Annex III.

(b) PCB Mixtures

(1) Excent as pfovided in subsections (2) and {3), a PCB mixture
shall be disposed of in an incinerator which complies with
Annex I.

(2) A non-liquid PCB mixture in the form of ccntaminated scil,
sludge, dredge spcil, rags, or other dedris shall be disposed
of
(A) in an incineratcr which coemplies with Annex I, or
(B) wuntil July 1, 1979, in a chemical waste landfill whnich

complies with Annex II.
(3) Solid residue from an incinerator used for PC3 disposal in

accordance with Annex I shall te disposed of
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(A) in an incinerator which compiies with Annex I, or
(B) in a chemical waste landfill which complies with Annex II.

(4) Prior to disposal, a PCB mixture shall be stored in a facility
which complies with Annex III.

(¢) PCB Articles & PCB Fluorescent Light Ballasts

(1) A PCB transformer shall be disposed of
(A) in an incinerator which complies with Annex I, or
(B) 1in a chemical waste landfill which complies with Annex

II, provided the transformer is first drained, and flushed
internally if necessary, so that no more than two percent
of the dielectric liquid volume measured to the fill line
remains. PCB chemical substances and PCB mixtures which
are removed shall be disposed of in accordance with sub-
sections (a) and (b).

(2) Unless the manufacturer's literature, the label, or chemical
analysis indicates that a fluorescent light ballast does not
contain a PCB chemical substance or ﬁ PCB mixture, the ballast
shall be disposed of in an incinerator that complies with Annex
I or until July 1, 1979, in a chemical waste landfill that
complies with Annex Il except that the occupant of a private
housing unit may dispose of ballasts used in the housing unit
as municipal solid waste.

(3) Other PCB articles shall be disposed-of in an incinerator which

complies with Annex I.
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(4)

Except for fluorescent light ballasts used in private housing

units, prior %o disposal PCB articles shall be stored in a

facility which complies with Annex III.

(d) PCB Equipment Other than PCB Fluorescant Light Ballasts

(1)

(2)

Except as provided in Subsection (2), PCB equipment other than

PCB fluorescent 1ight ballasts shall be dispcsed of

(A)
(8)

(C)

in an incinerator which complies with Annex I,
in a chemical waste landfil]l which complies with Annex
II, or

as municipal solid waste.

Whenever PCB equipment is serviced in & manner which provices

direct access to a PCB article such as a capacitor and a

decision is made to dispose of the PCB scuipment, the PC3

article shall be removed from the equipment anc disposed of in

accordance with Subsection (c).

(e) PCB Containers

(1)

Unless decontaminated in accordance with Annex IV, a PCB

container shall be disposed of

(A)
(B)

in an incinerator which complies with Annex I, or

in & chemical waste landfill which compiies with Annex
IT, provided that the PCB container shall first be
drained, and flushed internally if necessary, so that
remaining PCR chemical substancés and PCB mixtures
constitute no more than 0.5 percent of the totai volume

of the container.
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(9)

(h)

(2) Prior to disposal, a PCB container shall be stored in a
facility which complies with Annex III.

Spills

(1) Spills and other uncontrolled discharges of PCB chemical
substances or PCB mixtures constitute the disposal of PCB
chemical substances or PCB mixtures and must comply with this
section.

(2) PCB chemical substances and PCB mixtures resulting from spill
incidents shall be stored and disposed of in accordance with
Subsections (a) and (b) respectively.

(3) This 3Subsection does not exempt owners or operators respon-
sible for a spill from any actions or liability under other
statutory authorities, including Section 311 of the Federal
Water Pollution Control Act (Pub. L. 92-500) and the Resource
Conservation and Recovery Act (94-580).

Municipal solid wastes containing PCBs sﬁa11 be disposed of as

provided in applicable Federal, state, or local Tlaws, regulations,

and policies.

A municipal sewage treatment sludge which contains 0.05 percent

(on a dry weight basis) or greater PCB chemical substances shall

be disposed of"

(1) in an incinerator which complies with Annex I, or

(2) until July, 1, 1979, in a chemical waste landfill which

complies with Annex II.
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Sec. 761

(a)

Subpart C - Marking of PCBs

.20 Marking Requirements

The following marking requirements shall apply:

(1)

Each PCB article manufactured after January 1, 1378, shall

be marked at the time of manufacture with mark ML as described
in Annex V - Sec. 761.44(a).

Each item of PCB equipment manufactured aftter January 1, 1978,
shall be marked at the time of manufacture with mark ML'

Each PCB container, whether new or existing, shall be marked

by January 1, 1978, with mark ML'

Each PCB article, except small PCB capacitors, contained in PCB
equipment in inventory after January 1, 1978, shall be marked '
before it is distributed in commerce with mark ML‘

fach PCB article container used to contain a PCB article that
shall be marked under the provisions of (1) or (4) above shall
be marked by January 1, 1978, with mark M, .

fach storage area used to stcre PC8s Tor disposal shall be
marked by January 1, 1978, with mark ML'
fach PCB article when removed from use after January 1, 1978,
shall at the time of removal either be marked with mark ML ar
be placed in a PCB container marked with mark ML, excapt for

PCBs disposed of as municipal sclid waste as provided in

Sections 761.10(c)(2), 761.10(d)(1)(c), 2nd 761.10(g).

B-14



(b)

(8)

Each of the following PCB articles using PCB chemical substances
or PCB mixtures as internal fluids shall be marked by January 1,
1978, with mark ML:

(A) Electric motors using PCB coolants.

(B8) Hydraulic machinery using PCB hydraulic fluid.

(C) Heat transfer systems (other than transformers) using PCB

fluids.

In addition to the requirements of Subsection (a), the following

marking requirements shall apply:

(1)

Effective March 31, 1978 each transport vehicle loaded with
PCB containers with more than 45 k¢ of PCB chemical substances
or PCB mixtures in the liquid phase or with one or more PCB
transformers shall be marked with mark ML.

Each PCB large low voltage capacitor and each PC3 HID capacitor
that is in use afier March 31, 1978, shall be marked with mark
ML as soon after the date as the capécitor is available for
marking because of other servicing of the equirment. A
capacitor is available for marking when other servicing oper-

ations provide the servicing person direct access to the

capacitor.

(¢) In addition to the requirements of Subsections (a) and (b), the

following marking requirements shall apply:
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(1) Each PCB transformer shail be marked by July 1, 1978, with
mark ML.
(2) Each PCB large high voltage capacitor shall be identified by
July 1, 1978, by at least ane of the following methods:
(A) Each individual capacitor is to be marked with mark
ML’ or
(B) If one or maore PCB large high voltage capacitors are
installed in a protected location as aon a power pole or
structure or behind a fence, the pole, structure, or
fence js to be marked with mark ML and a recorc or
procedure identifying the PCB capacitors is to be main-
tained by the cwner or operator at the protected location.
(d) ‘Where mark ML is specified but the PCB article or PC3 equipment is
too small to accommodate the smallest permissible size of mark ML’
mark MS, as described in Annex V - Sec. 761.44(b), may be used

instead of mark ML.
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Subpart D - (Reserved)
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Sec.

(a)

Annex 1

761.40 Incineration
Liquid PC3s
An incinerator used for incinerating PCB chemical substances or lig-
uid PCB mixtures shall be approved by the Agency Regional Administrator
pursuant to Subsection (d). Such incinerator shall meet all of the re-
quirements specified in (1) through (9) of this subsection, unless a
waiver from these requirements is obtained pursuant to (d)(5). In addi-
tion, the incinerator shall mee% any other requirements which may be
prescribed pursuant to (d)(4).
(1) Combustion criteria shall be either of the following:
(A) maintenance of the introduced iigquids for a 2-second
dwell time at 1200°C (£ 100°C) and 3 percant exceass
oxygen in the stack gas, or
(B) maintenance of the introduced liquids for a 1 1/2 dwell
time at 1600°C (= 100°C) and 2 percent excess oxygen
in the stack gas.
(2) Combustion efficiency shall be at least 95 percent computed as
follows:
Combustion Efficiency = Cco2 - Cco x 1G0
Cc02
where

Cco2 = concentration of carbon dioxide

Ccao concentration of carbon monoxide
(3) The rate and quantity of PCBs which are fed to the combustion
system shall be measured and recorced at regular intervails of

no longer than 15 minutes.
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(4)

(5)

The temperatures of the incineration process shall be contin-

uously measured and recorded. The combustion temperature of

the incineration process shall be based on either direct

(pyrometer) or indirect (wall thermocoupie-pyrometer correla-

tion) temperature readings.

The flow of PCBs to the incinerator shall stop automatically

whenever the combustion temperature drops below the tempera-

tures specified in (1) above.

Monitoring of stack emission products snhall be conducted

(A) wnen an incinerator is first used for the disposal of
PCBs under the provisions of this regqulation, and

(B) when an incinerator is first used for the disposal of
PCBs after the incinerator has been modified in a manner
which may affect the characteristics of the stack emis-
sion products.

(C) At a minimum such monitoring shall be conducted fcr the

following parameters:

(1) 02
(i1) €O
(ii1) CO2
(iv) Oxides of Nitrogen (NOX)
(v) Hydrochleric Acid (HC1)
(vi) Total Chiorinated Organic Content (RC1)
(vii) PCB Chemical Substances

(viii) Total Particulate Matter
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(7) At a minimum, continuous monitoring and recording of combustion
products and incineration operations shall be conducted for the

following parameters whenever the incinerator is incinerating

PCBs.
(A) 02
(B) CO
(C) C02

(8) Incinerator operations shall be immediately suspenced when any
one or more of the following conditions occur:

(A) failure of monitoring operations specified in (7) above,

(8) failure of the PCB rate and quantity measuring and re-
cording equipment specified in (3) above, or

(C) combustion temperaturz, dwell time, or excass oxygen fall
below those specified in (1) above.

(9) Water scrubbers shall be used for HC! control during PCB in-
cineration and shall meet any performance requirements speci-
fied by the Regional Administrator. Scrubber effluent shall
comply with applicable water quality standards, EPA Water
Quality Criteria, and any other state and Federal laws and
reguiations. An alternate methcd of HCl control may be used
if the alternate method has been approved by the Regional
Administrator. |

(b) Non-Liquid PC3s

An incinerator used for incinerating non-liquid PC3 mixtures, PC3

articles, PCB equipment, or PCB containers shtal: be approved by the

Agency Regional Administrator pursuant to Subsection (c). Such incinera-

tor shall meet all of the requirements specitied in (1) throuch (3] of
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this subsection, unless a waiver from these requirsments is aobtained

pursuant to (d)(5). In addition, the incinerator shall meet any

other requirements which may be prescribed pursuant to (d)(4).

(1) The mass air emissions from the‘incinerator shall be no
greater than 0.001g PCB chemical substances/Xg of PC3 chemical
substance introduced into the incinerator.

(2) Such incinerator shall comply with the provisions of Section.
761.40(a) (2),(3),(4),(6),(7),(8)(A) and (B}, and (9).

(3) The flow of PCBs to the incinerator shall stop automatically
whenever the combustion temperature falls below the tempera-
tures specified in any approvals issued by the Regional Admin-
istrator pursuant to Subsection (d) below. Incinerator opera-
tions shall stop immediately whenever the excess oxygen
measurements fall below those specified in any approvals
issued by the Regional Administrator pursuant to (d) below.

(c) Maintenance of Data and Records

A1l data and records required by this section shall be maintained

in accordance with Annex VI - Section 751.45, Records and “onitoring.
(d) Approval of Incinerators

Prior to the incineration of PC3s, the owner or operator of an

incinerator shall receive the written approval of the Agency

Regional Administrator of the Region in which the incinerator is

located. Such approval shall be obtained in the following manner:

(1) Initial Report N
The owner or operator shall submit'to the Regional Administra-
tor an initial report which contains:

(A) Taa location of the incinerator.
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(2)

(8)

(D)

A detailed description of the incinerator including gen-
aral site plans and design drawings of the incinerator.
zngineering reports or other information on the antici-
pated performance of the incinerator.

Sampling and monitoring equipment and facilities avail-
able.

Waste volumes expected to be incinerated.

Any local, state, or Federal permits or approvals.
Schedules and plans for complying with the approved re-

quirements of this regulation.

Trial Burn

(A)

(8)

Following receipt of the report described in (1), the
Regional Administrator shall notify the person who sub-
mitted the report whether a trial burn of PCBs must be
conducted. The Regional Administrator may require the
person who submitted the report described in (1) to sub-
mit such other information as the Regional Administrator
finds to be reasonably necessary to determine the need
for a trial burn.

IT the Regional Administrator determines that a trial
burn must be held, the person who submitted the report
described in (1) shall submit to the Regional Administra-
tor a detailed plan for conducting and monitoring the
trial burn. At a minimum, the plan must include:

(1) Date trial burn is to be conducted.

(ii) Quantity and type of PCBs to be incinerated.

(iii) Parameters to be monitored and location of

sampling points.
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(3)

(C)

(iv) Sampling frequency and methods and schedufes for
sample analyses.

(v) Name, address, and qualifications of persons who
will review analytical results and other pertinent
data and perform a technical evaluation of the ef-
fectives of the trial burn.

Following receipt of the plan described in (B), the

Regional Administrator will approve the plan, require

additions or modifications to the plan, or disapprove the

plan. [If the plan is disapproved, the Regional Adminis-
trator will notify the person who submitted the plan of
such disapproval, together with the reasons why it was
dfsapproved. That person may thereafter submit a new
plan in accordance with (B). If the plan is approved

(with any additions or modifications which the Regional

Administrator may prescribe}, the Regional Administrator

will notify the person who subﬁitted the plan of such

approval. Thereafter the trial burn shall take place at

a date and time to be agreed upon between the Regional

Administratcr and the person who submitted the plan.

Other Informaticn

In addition to the information contained in the report and

plan described in (1) and (2), the Regional Administrator may

require the owner or operator to submit such other information

as the Regional Administrator finds to be reasonably necessary

to determine whether an incinerator shall be approved.
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[Note:

(4)

(5)

The Regional Administrator will have available for review and in-

spection an Agency manual containing information or sampling

methods and analytical procedures for the parameters required

in Section 761.40(a)(3),(4),(6), and (7) plus any other parama-

ters he may determine to be appropriate. OQwners or operators

are encouraged to review this manual prior to submitting any

report required in this Annex.]
Contents of Approval

(R)

(8)

Except as provided in (5), the Regional Administrator may
not approve an incinerator for the disposal of PCBs un-
less he finds that the incinerator meets all of the re-
guirements of (a) and/or (b), whichever is applicable.

In addition to the requirements of (a) and/or (b), the
Regional Administrator may include in an approval such
other requirements as the Regional Administrator finds
are necessary to ensure that operation of the incinerator
does not present an unreasonable risk of injury to health
or the environment from PCBs. Such requirements may in-
clude a fixed period of time for which the approval is

valid.

Waivers

An owner or operator of the incinerator may submit evidence to

the Regional Administrator that operation of the incinerator

will not present an unreasonable risk of injury to health or

the environment from PCBs, when one or more of the require-

ments of (a) and/or (b) are not met. On the basis of such

evidence and any other available information, the Regional
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(6)

(7)

Administrator may in his discretion find that any such require-
ments are not necessary to protect against such risk and may
waive such requirements in any approval for that incinerator.
Any such finding and waiver must be stated in writing and in-
cluded as part of the approval.

Persons Approved

An approval will designate the persons who own and who are
authorized to operate the incinerator, and will apply only to
such persons.

Final Approvai

Approval of an incinerator will be in writing and signed by
the Regional Administrator. Tne approval will state all re-

quirements applicable to that incinerator.
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Annex II

Sec. 761.41 Chemical Waste Landfills

(a)

General

A chemical waste landfill used for the disposal of PCBs shall be
approved by the Agency Regional Administrator pursuant to Subsection
(c). Such landfill shall meet all of the requirements specified in
Subsection (b), unless a waiver from these requirements is obtained
pursuant to (c)(4). In addition, the landfill shall meet any other
requirements which may be prescribed pursuant to (c)(3).

Technical Requirements

Requirements for chemical waste landfills used for the disposal of
PCBs are as follows:

(1) Soils
The landfill site shall be located in thick, relatively

impermeable formations such as large-area clay pans. Where
this is not possible, the soii shall have a high clay znd

silt content with the following parameters:

(A} In-place soil thickness, cr 4'
Compacted soil Tiner thickness 3!

(B) Permeability (cm/sec) < 1x107/

(C) Percent soil passing No. 200 Sieve 2> 30

(D) Liquid Limit > 30

(E) P]astfcity Index . > 15

(F) Artificial Liner Thickness 2 30 mil

(Note: In the event that an artificial liner is used at a
landfill site, special precautions shall be taken to

insure that its integrity is maintained and that it
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(4)

is chemically compatible with PCBs. Soil underlining
shall be provided as well as a soil cover).

Hydrology

The bottom of the landfill shall be substantially above the

historical high groundwater table. Floodplains, shorelands,

and groundwater recharge areas shall be avoided. There shall
be no hydraulic connection between <ite and standing or flowing
surface water. The site shall have menitoring welis and
leachate collection and shail be at least fifty feet from

the nearest groundwater.

Flood Protection

(A) If the landfill site is below the 100-year floodwater
elevation, the operator shall provide surface water
diversion dikes around the perimeter of the landfill site
with a minimum height equal to two feet above the 100-
year floodwater elevation.

(B) If the landfill site is above the 100-year flocdwater
elevation, the operator shall provide diversion struc-
tures capable of diverting all of the surface water run-
off from a 24-hour, 25-year storm.

Topography

The 1andfill site shall be located in an arez of low to moderate

relief toAminfmize erosion and to help prevent landsiipes or

slumping.

Monitoring Systems

(A) Water Sampling
(i) The ground and surface water from the dispeosal

site area shall be sampled for use as baseline
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(i1)

(i)

data prior to the commencement of disposal
operations.

Defined sources shall be sampled at least monthly
when the landfill is being used for disposal
operations.

Defined sources shall be sampled indefinitely on
a frequency of no less than once every six months

after final closure of the disposal area.

(B) Groundwater Monitor Wells

(1)

If underlying earth materials are homogeneous,
impermeable, and uniformly sloping in one direc-
tion, only three sampling points shall be neces-
sary. These three points shall be equally spaced
on a line through the center of the disposal area
and extending from the area of highest water
table elevation to the area of the lowest water
table elevation on the broperty.

A1l monitor wells shall be cased and the annular
space between the monitor zone (zone of satura-
tion) and the surface shall be completely back-
filled or plugged with Portland cement to effec-
tively prevent percclation of surface water into
the well bore. The well opening at the surface
shall have a removable cap to provide access and
to prevent entrance of rainfall or stormwater run-
off. The well shall be pumped to remove the vol-
ume of liquid initially contained in the well
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(

before obtaining a sample for analysis. The dis-
charge shall be treated to meet applicable state
or Federal discharge standards or recycled to the
chemical waste landfill.
(C) Water Analysis
As a minimum, all samples shall be analyzed for the fol-
lowing parameters, and all data and records of the
sampling and analysis shall be maintained as required in
Annex VI. Sampling methods and analytical procedures for
these parameters shall be as specified in 40 CFR 136 as
amended in 41 FR 52779 of December 1, 1975.
(1) PCBs
(i1)  pH

(ii1) Specific Conductance

(iv) Cnlorinated COrganics
Leachate Coliection '
A leachate collection monitoring system shall be installed be-
neath the chemical waste landfiil. Leachate collection sys-
tems shall be monitored monthly for guantity and quality of
leachate produced. The leachate shouid be either treated to
acceptable 1imits for discharge in accordance with a state or
Federal permit or disposed of by another state or Federal ap-
proved method. Water analysis shall be as provided in (5)(C)
above. Acceptable leachate collection monitoring/coliecticn
systems include, but are not Timited to, the following basic

designs:
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(A) Simple Leachate Collection: This system consists of a
gravity flow drainfield installed under the waste dis-
posal facility liner. This design is recommended for
use when semi-solid or Teachable soiid wastes are placed
in a lined pit excavated into a relatively thick, un-
saturated, homogeneous layer of low permeability soil.

(B) Compound Leachate Collection: This system consists of a
gravity flow drainfield installed under the waste dis-
pasal facility liner and above a secondary installed
liner. This design is recommended for use when semi-
liquid or leachable solid wastas are placed in a lined
pit excavated into relatively permeable soil.

(C) Suction Manometers: This system consists of a network
of porous "stones" connected by hoses/tubing to a vacuum
pump. The porous "stones" or suction manometers are in-
stalled along the sides and under the bottom of the
waste dispesal facility liner.- This type of system
works best when installed in relatively permeable unsat-
urated soil immediately adjacent tc the disposal facil-
ity's bottom and/or sides.

(7) Chemical Waste Landfill Operations

(A) PCBs:shaI1 be placed in the landfill in a manner that will
prevent damage to containers or articles. Other wastes
placad in the landfill that are not chemicaliy compatible
with PCBs or PCB containers shall be segregatad from the

PCBs throughout the waste handling and disposal process.
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(B) An operations plan shall be developed and submitted to the
Regional Administrator for approval as required in Sub-
section (c). This plan shall include detailed explana-
tions of the procedures to be used for recordkeeping,
excavation and backfilling, waste segregation, burial co-
ordinates, vehicle and equipment movement, use of road-
ways, leachate collection systems, sampling and monitor-
ing procedures, monitoring wells, and security measures
to protect against vandalism and unauthorized waste

placements. EPA guidelines entitled "Thermal Processing

and Land Disposal of Solid Waste" (39 FR 29337 of

August 14, 1974) are a useful reference in preparation
of this plan.

(C) Records shall be maintained for all PCB disposal opera-
tions and shall include the three dimensional burial
coordinates for PCBs. Additional records shall be devel-
oped and maintained as provided in Annex VI.

(8) Supporting Facilities

(A) A six foot woven mesh fence, wall, or similar device
shall be provided around the site to prevent unauthorized
persons and animals from entering.

(B) Roads shall be maintained to and on the site which are
adequate to operate and mainta{n the site without caus-
ing safety or nuisance problems or hazardous conditions.

(C) The site shall be operated and maintained in a manner to
prevent safety problems or hazardous conditions resulting

from spilled 1iquids and windblown materials.
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(c) Approval of Chemical Waste Landfills
Prior to the disposal of any PCBs in a chemical waste landfill, the
owner or agperator of the landfill shall receive written approval of
the Agency Regional Administrator of the Region in which the landfill
is located. Such approval shall be obtained inAthe following manner:
(1) Initial Report -

The owner or operator shall submit to the Regional Administra-

tor an initial report which contains:

(A) The location of the landfill.

(B) A detailed description of the landfill including general
site plans and design drawings.

(C) An engineering report describing the manner in which the
landfill complies with the requirements for chemical
waste landfills in (b) above.

(D) Sampling and monitoring equipment and facilities
available.

(E) Expectad waste volumes of PCBs.

(F) General description of waste materials other than PCBs
that are expected o te disposed of in the landfill.

(G) Landfill operations plan as required in Subsection (5).

(H) Any local, state, or Federal permits or approvals.

(I) Any schedules or plans for compiying with the approval
requirements of these regulations.

(2) Other Information
In addition to the information contained in the report de-

scribed in (1), the Regional Administrator may require the
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(4)

owner or operator to submit such other information as the

Regional Administrator finds to be reasonably necessary to de-

termine whether a chemical waste landfill should be approved.

Contents of Approval

(A) Except as provided in (4), the Regional Administrator
may not approve a chemical waste landfill for the dis-
posal of PCBs unless he finds that the landfill meets all
of the requirements of (6) above.

(B) In addition to the requirements of Subsection (b), the
Regional Administrator may include in an approval such
other requirements as the Regional Administrator finds
are necessary to ensure that operation of the chemical
waste landfill does not present an unreasonable risk of
injury to health or the environment from PCBs. Such re-
quirements may include a fixed period of time for which
the approval is valid.

Waivers

An owner or operator of a chemical waste landfill may submit

evidence to the Regional Administrator that operation of the

landfill will not present an unreasonable risk of injury to
health or the environment from PCBs, when one or more of the
requirements of Subsection (b) are not met. On the basis of
such evidence and any other available information, the Re-
gional Administrator may in his discretion find that any such
requirements are not necessary to'protect against such risk

and may waive such requirements in any approval for that
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(5)

(6)

1andfi1l. Such finding and waiver will be stated in writing
and included as part of the approval.

Persons Approved

Any approval will designate the persons who own and who are
authorized to operate the chemical waste landfill, and will
apply only to such persons.

Final Approval

Approval of a chemical waste landfill will be in writing and
will be signed by the Regional Administrator. The approval

will state all requirements applicable to that Tandfill.
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Annex ITI

Sec. 761.42 Storage for Disposal

(a) A PCB article or PCB container stored for disposal before July 1,

1981, shall be removed from staorage and disposed of before July 1,
1982. Any PCB article or PCB container stored for disposal after
July 1, 1981, shall be removed from storage and disposed of within
one year from the date when it was first placed into storage.
Except as provided in (c) below, after October 1, 1977, owners or
operators of any facilities used for the storage of PCBs designa-
ted for disposal shall compiy with the following requirements:

(1) Such facilities shall have:

(A} An adequate roof to prevent rainwater from reaching the
stored PCBs.

(B) An adequate floor which has continuous curbing with a
minimum six inch high curb. Such floor and curbing must
provide a containment volume gqual to at least two times
the internal volume of the 1ar§est PC3 equipment or PC3
container storad thersin cr twenty-five percent of the
total internal volume of aii PCB eaquipment or ccntainers
stored therein, whichever is greater.

(C) No drain valves, floor drains, sewer lines, or other
openings that would permit liquids to flow from the
curbed area.

(D) Continuous, smooth, and impervious constructicn for

floors and curbing such as Portland cement concrete.
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(7)

The storage areaz shall be marked as required in Subpart C -
Sec. 761.20(a)(6).

No items of movable equipment used for handling PCBs in the
storage facilities shall be removed from the areas unless
decontaminated.

A1l PCB containers shall be checked for leaks at least once
every 30 days. All leaking containers and their contents
shall be transferred immediately to prcperly marked non-
leaking containers. Any spilled or Teaked materials shall be
immediately cleaned up using sorbents or other adequate means,
and the cleaned materials and residues shall be disposed of

in accordance with Subpart B - Sec. 761.10(b).

Any PCB container used for storage of liquid PC8 chemical sub-
stances or liguid PCB mixtures shall comply with the specifi-
cations of the Department of Transportation Materials Trans-
portation Bureau Hazardous Materials Regulations, 49 CFR
173.346 (41 FR 42544, September 27, 1976). Any PCB container
used for the storage of PCB articles, PCB equipment, non-
Tiquid PCB chemical substances, and non-iiguid PCB mixtures
may vary from 49 CFR 173.346 by meeting DOT Spec. £, Spec. 5B,
or Spec. 17C with removable heads.

PCB articles and PCB containers shall be datad when they are
placed in storage. The storage shall be managed so that the
PCB articles and PCB ccntainers can be located by the date
they entered storage.

Owners or operatcrs of storage facilities shall establish and

maintain records as provided in Annex VI.

B-36



(¢) After October 1, 1977, storage facilities storing only small
capacitors and having an aggregate storage volume not greater
than two fifty-five gallon drums, may limit their compliance
to using sound, non-leaking containers and storage of the

containers within a building.
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Annex IV

Sec. 761.43 CDecontamination

(a) A PCB container may be decontaminated by a triple rinsing operation

(b)

which requires the flushing of the internal surfaces of PC3
containers three times with a solvent containing less than
0.05 percent PCB chemical substance in which the solubility
of PCBs 1is five percent or more by weight. Each rinse shall
use & volume of the normal diluent equal to approximately ten
percent of the PC3 container's capacity. The soivent may be
reused for decontamination until it contains 0.5 percent PC3
chemical substance. The solvent shall then be disposed of

as a PCB mixture.

Movable equipment used in storage areas shall be decontaminated
by swabbing surfaces that have contacted PCB chemical sub-
stancas and PCB mixtures with a solvent meeting the criteria

of (a) above.
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Annex V

Sec. 761.44 Marking Formats
The following formats shall be used for marking:

(a) Large PCB Mark - ML

Mark ML shall be as shown in Figure 1, with black

letters and striping on a white background, and shall be
sufficiently durable to equal or exceed the life (inclu-
ding storage for disposal) of the equipment or container.
The size of the mark shall be at least 15.25 cm (6 inches)
on each side. If the PCB egquipment is too small to
accommodate this size, the mark may be raduced in size
proportionately dcwn to a minimum of 5 cm (2 inches) an
each side.

(b) Small PCB Mark - MS

Mark MS shall be as shown in Figure 2, with black

letters and striping on a white background, and shall be
sufficiently durable tc equal or exceed the life (inclu-
ding storage for disposal) of the equipﬁent or ccntainer.
The mark shalil be a rectangle 2.5 by 5 c¢m (1 inch by

2 inches). If the PC3 egquipment is too small to accommo-
date this size, the mark may be reduced in size propor-

tionately down to a minimum of 1 by 2 cm (.4 by .8 inches).
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Annex VI

Sec. 761.45 Records and Monitoring

(a)

PCBs in Service or Projected for Disposal
By January 1, 1978, each owner or gperator of a facility containing
forty-five kilograms of PCB chemical substances or PC3 mixtures
in the liquid phase or fifty or more PCB large high voltage capacitors
shall develop and maintain records on the location and disposition
of the PCBs. These records shall form the basis of an annual document
prepared for each facility by March 1 cavering the previous calendar
year. (QOwners or operators with more than cne faciiity which contain
PCBs may maintain the records and documents at & single location,
provided the identity of this location is available at each facility
containing PCBs that is normally manned for eight hours a day. The
records and documents shall be maintained for at ledst five years
after the facility ceases containing PCBs at the prescribed quantities.
The following information for each facility shall be included in the
annual document: |
(1) The dates when PCBs are removed from service, are placed into

storage for disposal, and are placed into transport for dis-

posal. The quantities of such PCBs shall be indicatzd using

the following breakdown:

(A) Tota} weight in kilograms of any PCB chemical substances

or ?CB mixtures in PCB containers, including the identi-
fication of container contents, such as liquids, and

capacitors.
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(b)

(3)

(B) Total number of PCB transformers and total weight in kilo-
grams of any PCB chemical substances and PCB mixtures
contained in the transformers.

(C) Total number of PCB large high voltage capacitors.

For PCBs removed from service, the location of the initial

disposal or storage facility and the name of the owner or

operator of the facility.

Total quantities of PCBs remaining in service at the end of -

the calendar year using the following breakdown:

(A) Total weight in kilograms of any PCB chemical substances
and PCB mixtures in PCB containers, including the identi-
fication of container contents such as liquids and cap-
acitors.

(B) Total number of PCB transformers and total weight in
kilograms of any PCB chemical substances and PCB mixtures
contained .in the transformersy

(C) Total number of PCB large high voltage capacitors.

Disposal and Storage Facilities

Beginning in 1979, each owner or operator of a facility used for

the storage or disposal of PCBs shall by March 1 of each year

prepare and maintain a document which specifies the manner in which

PCBs were handled at the facility during the previous calendar

year.

Such document shall be retained at each facility for at

least five years after the facility is no longer used for the

storage or disposal of PCBs, except that in the case of chemical

waste landfills such documents shall be maintained at least twenty
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years after the chemicél waste landfill is no longer used for the
disposal of PCBs. Such documents shall be available at the facility
for inspection by authorized representatives of the Environmental
Protection Agency. If the facility ceases to be used for PCB
storage or dispesal, the owner or operator of such facility shall
promptly notify the Agency Regional Administrator of the region in
which the facility is located that the facility has ceased storage
or disposal operations and shall specify where the documents
required to be maintained by this paragraph shall be located. The
following information shall be included in each document:
(1) The date when any PCBs are received by the facility during
the previous calendar year for storage or dispcsal, and the
jdentification of the person and facility from whom such PCBs

were received.

(2) The date when any PCBs are disposed of at the disposal facility
or transferred to another disposal or storage facility, in-
cluding the identification of the specific types of PC3 chemi-
cal substances, PC3 mixtures, or PCB articles in containers;
PCB transformers; and PCB equipment or PCB articies not in con-
tajners which were stored or disposed of.

(3) Total weight in kilograms of any PCB containers and the total
weight in kilcgrams of any PCB chemical substances or PCB mix-
tures confained in any PC3 transformers, racejved during the
calendar year, transferred to other storage or disposal facil-
ities during the calendar year, and remaining on the disposal

or storage facility site at the end of the calendar year, re-
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(4)

[Note:

spectively, including, wnere applicable, the identification of
PCB container contents such as liquids, capacitors, etc. When
PCB containers or PCB chemical substances or PCB mixtures con-
tained in a transformer are transferred to other storage or
disposal facilities, the identification of the facility to
which such PCBs were transferred shall be included.

Total number of any PCB articles or PCB equipment, not in PCB
containers, received during the calendar year, transferred to
other storage or disposal facilities during the calendar year,
and remaining on the facility site at the end of the calendar
year, respectively, including the jdentification of the speci-
fic types of PCB articles and PC3 equipment received, trans-
ferred, or remaining on the facility site. When PC8 articles
and PCB equipment are transferred to other storage or disposal

facilities, the identification of the facility to which such

PC8 articles and PCB acuipment were transferrad must be
included.
Any requirements Tor weights in kilcgrams of PC3s may be calcu-
lated vaiues if the internal volume of containers and trans-
formers is known and included in the reports, together with any
assumpticns on the density of the PCB chemical substances or

PCB mixtures contained in the containers or transformers.]
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(¢) Incineration Facilities

For each owner or operator of a PC8 incinerator facility, the

following information is reguired in addition to the information

required in Subsection (b):

(1) When PCBs are being incinerated, the following continuous and
shart-interval data shall be collectad and maintained fcr a
period of five years from the date of callection:

(A) Rate and quantity of PCBs fed to the combustion system,
as provided in Annex I - Sec. 761.40(a)(3).

(8) Temperature of the combustion process, as provided in
Annex I - Sec. 761.40(a)(4).

(C) Stack emission products to include 02, €0, and COZ’ as
provided in Annex I - Sec. 761.40(a)(7).

(2) When PCBs are being incinerated, data and records resulting
from the monitpring of stack emissions as required in Annex [ -
Sec. 761.40(d)(2), shall be coliected and maintained for #ive
years.

(3) Total weight in kiiograms of any solid residues generated by
the incineration of PCBs during the calendar year, the total
weight in kilograms of any solid residues disposed of by
such facility in chemical waste landfills, and the total
weight in kilograms of any solid %esidues remaining on the
facility site shall be retained for five years.

(4) When PC8s are being incinerated, additional periodic data

shall be coliected and maintained as specified by the Regionail
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Administrator pursuant to Annex I - Sec. 761.40(d)(4).

(5) A document shall be prepared on any suspension of the opera-
tion of any incinerator by the cwner or operator thereof, as
required in Annex I - Sec. 761.40(a)(8). The document shall,
at a minimum, include the date and time of the suspension and
an explanation of the circumstances causing the suspension
of operation.

(d) Retention of Special Records by Storage and Disposal Facilities

In addition to the information required to be maintained by Sub-

sections (b) and (c), each owner or operator of a PC8 storage or

disposal facility shall collect and maintain for the time pericd
required in (c) the following data:

(1) A1l documents, correspondence, and data provided to the cwner
or operator by any state or local government agency tha%t per-
tain to the storage or disposal of PCBs at such facility.

(2) A1l documents, correspondence, and data provided by the owner
or operator of such facility to any state or local covernment
agency that pertain to the storage or disposal of PC3s &t such
facility.

(3) Any applications and related correspondence sent by the cwner
or operator of such facility to any local, state, ¢r Fadera]
authorities in regard to wastewater discharge permits, solid
waste permits, building permits, or other permits or authori-
zations, such as those required by Annex I - Sec. 761.40(d)

or Annex Il - Section 7681.41(c).
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APPENDIX C

CHEMICAL WASTE LANDFILLS



Address: Casmalia Disposal Site Location of Landfill:
P.0. Box 5275 Santa Barbara, CA
Santa Barbara, CA 93108
(805) 969-4703

Contact: Mr. Hunter or Mr. Cole

Waste Streams: 1. Exclusion: Radicactive waste.

2. Accept: PCB-contaminated solid wastes, primarily oily
wastes, oil field wastes, pesticides, and etchant wastes.

3. Volume: Unknown.
Site Area: 300 acres with 1,000 acres buffer.

Disposal Price: $ .40/42 gal. barrel - oily wastes
$ .05/gal for special westes

Estimated Landfill Life: Indefinite

Expansion Potential: Good, the fim is interested in expanding service to
handle all hazardcus chemical wastes.

Site Information: The site is equipped with monitoring wells and leachate
surveillance facilities.

Licensed By: State of Califcornia, Class I site.

Caments: Petroleum industry and same electronics are currently the only
generators of waste chemicals in this area.
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Address: Chancellor & Ogden, Inc./BKK Location of Landfill:
3031 East I Street City of West Covina, CA

Wilmington, CA 90744
(213) 432-8461
Contact: Mr, William Shearer

Waste Streams: 1. Exclusions: Radiocactive wastes.

2. Accept: PCB-contaminated solid wastes, Group I wastes
as defined by the State of Califormia.

3. Volume: Upwards to 500,000 gals./day.

Site Area: 600 acres

Disposal Price: Variable

Estimated Landfill Life: 45 years

Expansion Potential: None

Site Information: Acids are accepted but discharged in a separate location.
The site meets state requirements for Class I materials.
It has a natural clay strata with three monitoring wells
placed in bed rock to monitor leachate activity.

Licensed By: State of California, Class I site.



2ddress: Chem-trol Pollution Services, Inc. Landfill Location:
Subsidiary of SCA Services, Inc. Model City, N.Y.
P.0O. Box 200, 1550 Balner Rd.
Model City, NY 14107
(716) 754-8231

Contact: Dr. Robert Stadelmaier

Area Served: U.S. & Canaca,
chiefly 30 eastern states, Ontario and Quebec

Waste Streams: 1. Exclusions: radicactive wastes, shock-sensitive
explosions

2. Accept: PCB~contaminated solid wastes, most types of
chemical wastes including solvents/cleaners, halogenated
hydrocarbons, paint 7 costing sludges, oils and oily
waste, toxic acids, alkalis, plating/etching wastes,
cyanides, heavy metal solutions & residues, pesticides/
PCBs, carcinogens, sludges and solids, arsenic and
mercury wastes.

3. Volume: Capacity in excess of 100 million gallons
annually at Model City facilities.

Site area: 800 acres, 25 acres in use.

Disposal Prices:

Contract Non-contract
bulk $5.00/%t° < 50 £° $6.50/ft°
55 gal drums  $28.00/drum $30.00/drum
any PCB capacitor < 1 ft® can be landfilled as is, any larger must

be drummed.
Estimated Landfill Life: 150-200 years

Expansion Potential: Similar facility scheduled to be on stream in 1-2
years in New Jersey. Actively considering sites and
markets in several industrialized states.

Site Information: The site has reinforced membrane-lined clay cells that
receive solids, sludges, and chemically fixed wastes.
An internal sump within each cell collects leachate for
treatment. Three-dimensicnal inventories of buried
wastes are maintained for possible recovery at later
date,
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Address: County Sanitation Districts of Location of Landfill:

Los Angeles County Palos Verdes
P.O. Box 4998 City of Rolling Hills
Whittier, CA 90607 Estates, CA

(213) 699-7411
Contact: Mr. Van Huit
Area Served: Los Angeles County

Waste Streams: 1. Exclusions: Wastes with pH less than 4 and greater
than 11. Highly odorous, highly flammable, explosive
and high temperature wastes. Magnesium. Ioads con-
taining a wide variety of chemical wastes, each in
relatively small quantities and separate containers.

2. Accept: PCB-contaminated solid wastes, all group I
wastes, except as noted.

3. Volume: Palos Verdes landfill - 1,300,000 tons of
solid waste and 280,000 tons of liquids annually.

Site Area: 207 acres

Disposal Price: $3.50/ton with $2.00 minimm charge.
No special fee for loads delivered in drums.

Estimated Landfill Life: January 1981
Expansion Potential: None

Site Information: The site meets geological coenditions described for
Class I sites, and it has monitoring wells for leachate
surveillance. At Palos Verdes, wastes are typically
delivered by vacuum tanker truck and discharged into a
diked area of municipal refuse. Front-end loaders are
not used in landfilling operations. The area is covered
at the end of each day.

Licensed By: State of California, Class I site.



Address: County Sanitation Districts of Location of Landfill:

los Angeles County Calabasas Landfill located
P.O. Box 4998 near the town of Agoura, CA
Whittier, CA 90607

(213) 699-7411

Contact: Mr. Van Huit
Area Served: Los Angeles County

Waste Streams: 1. Exclusions: Explosives and magnesium loads containing
highly odorous or highly flammable wastes, concen-
trated acids and alkalines.

2. Accept: PCB-contaminated solid wastes, all Group I
wastes except as noted.

3. Volume: Calabasas landfill - 320,000 tons of liquid
annually.
Site Area: 416 acres

Disposal Price: $3.50/ton with $2.00 minimm charge.
No special fee for loads delivered in drums.

Estimated Landfill Life: 25-30 years

Expansion Potential: District personnel are investigating various
alternatives for disposing of liquid industrial
wastes.

Site Information: The site meets geological conditions described for
Class I sites. Monitoring wells are provided for
leachate surveillance. Front end loaders are not used
in landfilling operations. The area is covered at the
end of each day.

Licensed By: State of California, Class I Site.
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Address: Fresno County Department of Public Works Location of Landfill:
4499 East Kings Canyon Rd. Fresno, CA
Fresno, CA 93702
(209) 488-=3820

Contact: K.D. Swarts
Area Served: Central California, operated by Fresno County.

Waste Streams: 1. Exclusions: Bulk liquid wastes.
2.

Accept: PCB-contaminated solid wastes, pesticide and
fertilizer containers.

3. Volume: Approximately 11,000 yd® to date after 3 site
cpenings.

Site Area: 32 acres
Disposal Price: $0.75/yd® plus state fee based cn $ .60/ton equivalent.
Estimated Landfill Life: 40-50 yrs. ( < 1% of site capacity has been used).

Expansion Potential: No expansion beyond the existing site is anticipated
at this time.

Site Information: The site is located on tightly packed clay in a lcw
rainfall area (8 to 10 inches/year). The ground water
depth is 400-500 feet and no monitoring is required.
The site is open cnly twice a year, two weeks in the
spring and two weeks in the fall. Site cperators have
been briefed by agriculturzl inspector to recognize
and handle various agricultural-chemical containers.

Licensed By: State of California, Class I site.

Caments: This site was specifically set up for the disposal of rpesticide
containers.



Address: Hollister Disposal Site Iocation of Iandfill:
Hollister, California 95203 Hollister, CA
(408) 637-4491

Contact: Mr. Grimsley
San Benito City Hall

Area Served: Cperated by county, custamers restricted te San Benito County.

Waste Streams: 1. EBExclusions: Unknown

2. Accept: PCB-contaminated solid wastes, pesticide
containers, off-spec missile propellant.

3. Volume - Unknown
Site Area: 115 acres (section of a sanitary landfill).
Disposal Price: $10. + $ .60/ton
Estimated Landfill Life: 40 years
Expansion Potential: Unkncwn
- Site Information: The hazardous waste site is an isolated section of a
sanitary landfill (115 acres). The water table lies
220 feet under low permeability clay. No special
engineering was incorporated in estzblishing the area.
Eight feet of £ill is used daily to cover the £ill site.
All site run off is collected for treatment.

Licensed By: Licensed Class I disposal site Ly the state of California.
Waste haulers must be approved ty City Hall.
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Address: Nuclear Engineering Co., Inc. Location of Landfill:
P.0. Box 158 Sheffield, IL
Sheffield, IL 61361
(815) 452-2624

Contact: Mr. Bickford

Waste Streams: 1., Exclusions: Highly reactive sodium and potassium.

2. Accept: PCB~contaminated solid wastes, radiocactive
wastes, pesticides, organic wastes, miscellaneous
toxic chemicals, heavy metals, (solids primarily,
licquids accepted following state review).

Site Area: 40 acres

Disposal Price: Transportation - $1.00/mi per 40,000 1lb. truck
Disposal - $1.25 to 1.75/ft?

Estimated Landfill Life: Newly opened - unlimited
Expansion Potential: Ample land available.

Site Information: The burial sites consist of clay strata of low
permeability and clay liners. The waste drums are
buried in 30 ft. trenches with three times their
volume of dry clay. Monitoring wells for the site
are checked every two weeks.

Licensed By: Licensed by State of Illinois Health and Environmental
Authorities.



Address: Nuclear Engineering Co., Inc. Location of Landfill:
Beatty, NV 89003 Beatty, NV
(815) 454~2624

Qontact: Mr. Bickford

Waste Streams: 1. Exclusions: Highly reactive sodium and potassium.

2. Accept: PCB-contaminated solid wastes, radicactive
wastes, pesticides, organic wastes, miscellaneocus
toxic chemicals, heavy metals, (solids primarily,
licquids accepted following state review).

3. Volume: No specific limit - depends on type and
caposition.,
Site Area: Unknown

Disposal Price: Transportation - $1.00/mi per 40,000 1lb. truck
Disposal - $1.25 to 1.75/ft?

Estimated Landfill Life: Unlimited
Expansion Potential: Ample land available.

Site Information: The burial sites consist of clay strata of low
permeability and clay liners. The waste drums are
buried in 30 ft trenches with three-times their
volure of dry clay. At the Beatty site there is
350 feet to ground water with 150 ft of clay below
the trenches. Rainfall is only 2-4 inches per year
and monitoring wells are checked every two weeks.

Licensed By: State of Nevada Health and Envircnmental Authorities.
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CHEMICAL WASTE LANDFILI, INFORMALTON

Address: NEWCO Chemical Waste Systems, Inc.
Subsidiary of Niagara Recycling, Inc. Location of Landfill:
4626 Royal Avenue Niagara Falls, N.Y.
Niagara Falls, New York 14303
(716) 285-6944

Contact: Mr. Edward Shuster

Waste Streams: 1. Exclusions: No radicactive or shock sensitive explosives.

2. Accept: PCB-contaminated solid wastes, most wastes con-
sidered including hazardous and toxic.

3. Volume: Unknown.
Site Area: 400 acres
5 acres secure
1 acre active
Disposal Price: $52/55 gal or 6.50/ft?
Estimated Landfill Life: 5 year plus
Expansion Potential: Indefinite
Site Information: This site is monitored by three wells, has leachate
collection and treatment facilities as we-1 as liners
to prevent ground water contamination.

Licensed By: New York State Department of Environmental Conservation.
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Address: Richmond Sanitary Service Iocation of ILandfill:
1224 Nevin Avenue Richmond, CA
Richmond, CA
(415) 236~-8000

Contact: Mr. Nuti
Area Served: Serves San Francisco Bay Area.

Waste Streams: 1. Exclusions: Exceptions as noted in California Class I
landfill regulations and other wastes depending on
analysis.

2. Accept: PCB-contaminated solid wastes, refinery wastes,
acid plating solutions, tetra-ethyl lead sludge, solvents,
pesticide and chemical containers, and other state of
California group I wastes.

3. Volume: Unknown.
Site Area: 890 acres of marshland, tidelands and bay fill
Disposal Price: $18.90 per vd® or $5.00 per 55 gallon drum
Estimated Landfill Life: indefinite

Expansion Potential: Space available, long range plans include use of
available space.

Site Information: Drummed wastes are buried as is. Bulk wastes are
discharged into holding ponds and filled. Discharge
of uncontainerized group I wastes is prohibited.
Conditions such as low permmeability, confined conditions,
and an upward direction of flow, appear to preclude
leachate migration to useable ground water. In addition,
annual runoff and flooding conditions are controlled.

Licensed By: State of California, Class I site.
Comnents: State Department of Public Health has noted a reluctance on the

part of Richmond management to comply with the letter and spirit
of existing statutes.
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Address: San Diego County Refuse Disposal Location of Landfill:
555 Qverland Road San Diego County, CA
San Diego, CA
(714) 565-5703

Contact: Mr. Eric lewis
Area Served: San Diego County

Waste Streams: 1. Exclusions: Cyanide, explosives, and radiocactive wastes.

2. Accept: PCB-contaminated solid wastes if containerized,
pesticides and other chemical wastes.

3. Volume - uknown.
Site Area: 516 acres

Disposal Price: $0.20/ft® plus $.60/ton or $1.00 min. proposed to go up as
of July 1, 1977 to $2.50 ft®.

Estimated Landfill Life: indefinite

Expansion Potential: Management plans to seek permission to fill certain
sludges following neutralization or other chemical
degradation treatment. Plan to improve site operations
by employing a site operator that is familiar with
hazardous wastes. An operations manual is also being
prepared.

Site Information: All wastes to be buried are drummed and placed in an
abandoned mine excavation (native bentonite clay)
2-3 ft. of bentonite used as cover on each cell.
Liquid wastes are discharged into 2 large unlined
evaporative ponds (one pond currently full). To date,
it has not been necessary to remove pond residues, but
the issue will have to be addressed in near future since
cne pond is nearly full.

Licensed By: State of California, Class I site.

Comments: Area flood during winter of 73~74 caused the holding ponds to
overflow (oil wastes). Extra material has been added to pond
berm to prevent overflow. Some leachate migration was noted
the year prior to the flood. Currently drilling a test well
to detemine ground water level. Site is located near county
landfill.
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Address: Texas Ecologists, Inc. Location of Landfill:
Subsidiary of Nuclear Engineering Co., Inc. Robstown, TX
Robstown, TX
(512) 387-3518

Contact: Mr. Dowell Buckner, Gen. Mgr.

Waste Streams: 1. Exclusions: Highly reactive scdium and potassium
2.

Accept: PCB-contaminated solid wastes, radiocactive
wastes, pesticides, organic wastes, miscellanecus toxic
chemicals, heavy metals, (solids primarily, liquids
accepted following state review).
3. Volume: No specific limit - depends on type and
camposition.
Site Area: 240 acres

Disposal Price: Transportation - $1.00/mile per 4,000 lb. truck
Disposal - $1.25-1,75/ft3

Estimated Landfill Life: 30-40 years

Expansion Potential: Unknown

Site Information: The site meets Class I regulations. It has a natural
clay strata of 35 feet. The landfill has trenches 17-19

feet deep lined with 10-15 feet of natural clay. Three
monitoring wells are provided for leachate surveilence.
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Address: Ventura Regional County Sanitation District  Location of Landfill:
P.O. Box AB Ventura County, CA
Ventura, CA
(805) 648-2717

Contact: Jolm A. Lambie

Area Served: Ventura County
Los Angeles County
Santa Barbara County
Kern County

Waste Streams: 1. Exclusions: Radioactive materials and materials
considered unsafe through the screening procedure.

2. Accept: P(CB-contaminated solid wastes, other wastes
accepted based upon review and screening or clearance
procedure. Accepted wastes include solvent sludges,
pesticide containers, epoxy, chlorinated biphenols,
cyanide, plating wastes, polyester resins, acids, etc.

3. Volume - varies.
Site Area: 80 acres

Disposal Price: $7.70/ton plus $0.60/ton for State Health Department fee
($1 min.) $25.00 application fee charged to hauler for
each new waste received. Lab costs and any additional
disposal costs are extra.

Estimated Landfill Life: 10 years

Expansion Potential: Unknown

Site Information: Waste burial plots are mapped and inventoried. Well
monitoring is practiced. Bulk liquids are spread on
soil in thin layer and allowed to dry off, and highly
toxic wastes are buried in containers that are used to
transport them.

Licensed By: State of Califormia, Class I site. Site geology, hydrology
ard monitoring meet all state prerequisites for Class I sites.
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Address: Wes Con, Inc. Iocation of Landfill:
P.O. Box 546 Grandview, ID
409 Shashonee St. So.
Twin Falls, ID 83301
(208) 734-7711

Contact: Mr. Rinebolt
Area Served: Northwest and intermountain region

Waste Stream: 1. Exclusions: Radiocactive wastes, poison gases (chemical
warfare) .

2. Accept: PCB-contaminated solid wastes, class B
pesticides, potato sprout inhibition chemical, caustic
sludge.

3. Volume: Very small, trying to establish contacts.

Site Area: 120 acres
Disposal Price: $60/ton, may vary depending on waste.
Estimated ILandfill Life: 10 years

Expansion Potential: Develop same of site's 120 acres for sanitary landfill,
current arrangements wikh local agencies preclude this
development.

Site Information: Wastes are disposed of in old missile silos. There are
13 holes with 6 ft. walls and 13 ft. floors of reinforced
concrete on a 120 acre site providing 1.5 x 10° f£t.°®
capacity. Bentonite clay is also available to contain
liquids, if necessary. The depth to ground water is 3,200
ft.

Licensed By: State of Idaho

Caments: New site to be started.
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ehem<r,
§¥
POLLUTION SERYVICES, INC

GENERAL DESCRIPTIQN
0F WASTE PROOUCT
FOR 015POSAL .

PACXAGING AND
SHIPPING.

015POSAL:

PRICING.

Sentainer

Bulk, T/

orums, 55 ga‘lone

Jrums, less than
T - Minimym 1S sr

-

Suik

Drums, 5% g9a'lor

* - Minimum 'S drums,

o6Cg PaICE €T
CHEMICAL £'SPESAL 3F POLYCHUORINATED B:PHENYLS (9C3"S)
(Some Trage Names :sec ire Pvrano’. Inertaen, Askarel, Arschior 1242
1254, 1260)

-
i

PC 3Cx 2NC MODE. © T+ MEW YPEX 1177 o TELEPHONE 716 = 754-3231

oIQUios - SQLYCHLORINATED 8IPHENYLS (PCB'S) AS IS OR MIXED
WiITR QTHE? WASTE CiLS AND SOLVENTS.

SOLIDS - - CLEAN=UP ABSORBENT. AND QAGS SATURATED WiTd PC3'S:
ZARTH QR SRAVEL 730~ SPILL CLEAN=UP: CAPACITCRS
AND MISCCLLANECUS JEBRIS INCLUDING YARIQUS EPLECTRICAL
TQUIPHMENT

L QuiIns - IN TANK TRUCZ QAXTITIZS AND 55 GALLON QR LZSS
NON-RETURNABLZ STEEL JRUMS.

S3L!08 * IN §5 GALLON NON-RETURNABLZI QPEN-HEAD STEZL DRUM

- diTW TIGKT TITTING SOVERS.

SEE - SUIDE TT PACKAGING AND 'JENT'FICATION CF WASTE PRQGUCTS

FOR JNUSUAL PACXAGING REQUIREMENTS,

IN BCCTQRDANCE WwITw STATE
CONTROL REGULATIONS.

AND FZOERAL PQLLUTION

CIQUId PL3 PRICE SCHESULZ

doatract Prze Non=Contract Price

12.37 ser sounc £0.37S per scund

382.90 ser zrum $54.00 ser arum
53 ga° TSI ser coum $37.5C oer drum
9Mms . ‘e grums or ‘aegs adz $35.00 mard!lirg,

Minimum order $200.3C.

SQUID PC8 2RIZE SCHEDULE

$53.00 per syt < ‘30t &£ 53 Cu Fe. $6.50/Cu. F-.
D50 Cu Fr. $5.00/Cu. Fr.
$28.30 cer aru-

$30.00 per drum

ls drums cr less aca $25.C0 ~andiing, Minimum order $200.5C

** - Pricing 23sed on suter measurement of Sverwrap or array,

TERMS.

SHIPPING AQDRESS:

EFFECTIVE DATE:

NET 30 lAYS . ¢

-
v

3. . NEW YCRX, PRICES ARC SUBJECT TO CHANGE

CHAEM-TRCL POLLUTION SERVICES, INC., 1550 SALMER RGAD, MOOGEL CITY, NY

s|eces
o

NOVEMBER 15,
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POLLINS ENVIRCAMENTAL SERWICES, 1NC.
8ridacport, Now Jersey (£3%) 467-3i0Q v
Baton Rouge, Louisiana (504) 773-1234 N
Houston, Texas (713) 4739-6001

An Indemaified Disoosel Service for zhe Disposal of
Polychlarinatad Bioheryls (PC3'3) {Askarels)

PC3 PRICE LIST

General! Descriscicr of . Liquids: Polyschlorinazed 3iphenvis {Askarels) as is or mixed
Wacte Frodu.ct for with other waste oil and soivents.
Qisposal: Solids: Clean-up 2bsnrhents and rags saturated wirth PC3's...

earth or grevel from spill clean-ud, trzasforrers,
2apacitors, and miscellanecus cebris incluaing various
electrica! eguiprent,

Packaging and Liquids: r tank truck quantities and 5% ¢allon cpen head, aca-
Shirpina: resurnable s+t22! drums with segura iids an< meeting
RALKES R AR

00T specifications.
Solids: In"20 gallon acn-returnable ficer oack drums with
polyethylene liners and secure 11

Disposal Method: All combustible material +4ill be high tamperature incineraced wiz-
sufficient residanca time o insure compiets destructcion of tha
PCB's,

LIQUIC 2C8 PRICE SCHEDULE

Container Price
8utk, T/T $0.1C per gound
Drums. 55 gallon $75.00 per drum

SCL1D PCE °RICE SCHEDULZ

Drums, 30 callon fiber $40.0C per drum
Haxinum 220 2ounds per drum
Palletized loacs $0.25 per asound
Capacitors and other zizctrical equiprment are (0 be pachaged and bDoardee to sallets. Zarios-
are not to =xcz2d 207 pounds each nor nave a ciameter ip =icess of 15 incnes, F{Zquios
in excess of one foct in height is excluged frem this category.)
PRICE SOHHEDNLE FO 2ECGRTAMINAT (4
QF 200 COHTALIPS 12TV
foncsiner Price
SY galion soeel dirun 522,
3% gallon ziael drum 518.00
§ gallcn stes! Jrue $ 7.5
QUAL[F(CA?!CHS:
1. ALl crums must ce labeied "TALTION: Containg T03's (Moivehlerinated Sizrenyls) That Ara
environmental Contaminants®, slong wilh a code avmber proviued Sy RES.

2. RcS transpertation fleet is available to sarvice your transportation needs.

3. *Prices for the dispasal of transformers, copacitors, and varicus nther zlectrical equip-
ment in excess of ons fact ar: baced upon the specific characteristics of the eguipment.

Prices effcctive Cecenber |, 127€. Pricas ars subject to change without rotice.
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