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Dated: June 6, 1986.
Cynthia C. Matthews,
Executive Officer.
[FR Doc. 86-13496 Filed 6-11-86: 3:08 pm|
BILLING CODE 6750-06-M

7

FEDERAL ENERGY REGULATORY
COMMISSION

"FEDERAL REGISTER'" CITATION OF
PREVIOUS ANNOUNCEMENT: 51 FR 20731,
June 6. 1986,

PREVIOUSLY ANNOUNCED TIME AND DATE
OF MEETING: 10:00 a.m., June 10, 1988,

CHANGE IN THE MEETING: The following
item has been added:

ltem No., Docket No., and Company

CP-4(B}—CP86-277-000, CP86-306-000,
CP86-308-000, CP86-318-000, CP86-336-000,
CP86-358-000, CP86-359-000, CP86-365-000,
CP86-392-000, CP86-400-000, CP86-408-000,
CP86—409-000, and CP86-432-000, Southern
Natural Gas Company, CP86-366-000, CP86-
382-000 and CP86—401-000, Southern Natural

Gas Company and South Georgia Natural
Gas Company.

Kenneth F. Plumb,

Secretary.

[FR Doc. 86-13468 Filed 6-11-86; 11:11 am]
BILLING CODE 6717-02-M

8

NATIONAL SCIENCE BOARD

DATE AND TiIME:

June 19, 1986, 8:00 4.m.~12-00 noon, Open
Session

June 19, 1986, 2:00-6-00 p.m., Open Session

June 20, 1986, 8:30-9-00 a.m., Closed Session

June 20, 1986, 9:00~11-00 a.m., Open Session

PLACE: National Science Foundation,

Washington, DC

STATUS: Most of this meeting will be

open to the public. Part of this meeting

will be closed to the public.

MATTERS TO BE CONSIDERED JUNE 19~20:

Thursday, June 19

Open Session (8:00 a.m.—12:00 Noon)

1. Introductory Remarks
2. NSF Overview

3. Directorate Issues, Plans and Priorities
a. Mathematical and Physical Sciences
b. Biological, Behavioral & Social Sciences
c. Engineering
Open Session (2:00-6:00 p.n.)
d. Geosciences
e. Science and Engineering Education
I. Scientific, Technological, and
International Affairs
8. Computer and Information Science and
Engineering
h. Undergraduate Activities
i. Information Charts—Support by field of
Science
Friday, June 20
Closed Session (8:30-9:00 a.nt.)
4. Minutes—May 1986 Meeting
5. NSB and NSF Staff Nominees
Open session (9:00-11:00 a.m.)
6. Chairman's Report (Minutes—May 1986
Meeting)
7. Strategic Summary and FY 1988 Focus
Thomas Ubois,
Executive Officer.
[FR Doc. 86-13423 Filed 6-11-86; 9:20 am|
BILLING CODE 7555-01-M
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June 13, 1986

Part Il

Environmental
Protection Agency

40 CFR Parts 261, 271, and 302

Hazardous Waste Management System:;
Identification and Listing of Hazardous
Waste; Notification Requirements;
Reportable Quantity Adjustments;
Proposed Rule
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 261, 271, and 302
[FRL 2940-6]

Hazardous Waste Management
System; Identification and Listing of
Hazardous Waste; Notification
Requirements; Reportable Quantity
Adjustments; Proposed Rule

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Proposed rule.

SUMMARY: The EPA is proposing to
amend its hazardous waste :
identification regulations under Subtitle
C of the Resource Conservation and
Recovery Act (RCRA) by expanding the
Toxicity Characteristic to include
additional chemicals and by introducing
a new extraction procedure to be used
in the Toxicity Characteristic. EPA is
also proposing to incorporate the
changes made pursuant to this rule into
the lists of hazardous substances under
the Comprehensive Environmental
Response, Compensation, and Liability
Act [CERCLA) of 1980. Today's action is
necessary both to define further the
scope of the hazardous waste
regulations and to meet a specific
mandate of the Hazardous and Solid
Waste Amendments of 1984 (HSWA).
This amendment will bring additional
wastes under regulatory control,
providing for further protection of public
health and the environment.

DATES: Comments on this proposed rule
must be submitted on or before August
12, 1986. A public hearing has been
scheduled for July 14, 1986 at 9:30 a.m.,
in Washington DC. Requests to present
oral testimony must be received 10 days
before each public hearing.

ADDRESSES: One original and three
copies of all comments on this proposed
rule, identified by the docket number F-
86-TC-FFFFF, should be sent to the
following address: EPA RCRA Docket
(S-212), U.S. Environmental Protection
Agency (WH-562), 401 M Street SW.,
Washington DC 20460. The EPA RCRA
docket is located in the sub-basement
area al the above address, and is open
from 9:30 a.m. to 3:30 p.m., Monday
through Friday, excluding Federal
holidays. To review docket materials,
the public must make an appointment by
calling Mia Zmud at 475-9327 or Kate
Blow at 382-4675. A maximum of 50
pages of material may be copied from
any one regulatory docket at no cost.
Additional copies cost $.20/page.
Documents identified in Section IX of
the Supplementary Information section

of this preamble are available in the
docket. The public hearing will be held

on July 14, 1986 at the following lecation:

Vista International Hotel, 1400 M Street,
NW., Washington, DC 20460. The
hearing will begin at 9:30 a.m.. with
registration at 9:00 a.m., and will run
until 4:00 p.m. unless concluded earlier.
Anyone wishing to make a statement at

the hearing should notify, in writing, Ms.

Geraldine Wyer, Public Participation
Officer, Office of Solid Waste (WH-
562), U.S. Environmental Protection
Agency, 401 M Street, SW., Washington,
DC 20460. Persons wishing to make oral
presentations must restrict them to 15
minutes and are encouraged to have
written copies of their complete
comments for inclusion in the official
record.

FOR FURTHER INFORMATION CONTACT:
For general information contact the
RCRA Hotline, Office of Solid Waste
(WH-562), U.S. Environmental
Protection Agency, 401 M Street, SW.,
Washington, DC 20460, (800) 424-9346
toll-free or (202) 382-3000.

For information on specific aspects of
this proposed rule contact; Todd A.
Kimmell, Office of Solid Waste (WH-
562B), U.S. Environmental Protection
Agency, 401 M Street, SW., Washington,
DC 20460, (202) 382-4770.

SUPPLEMENTARY INFORMATION:

1. Background
1. Development of Toxicity Characteristic
A. Introduction
B. Chronic Toxicity Reference Levels
C. Dilution/Attenuation Factor
D. Proposed Toxicants and Regulatory
Levels
E. Analytical Conslraints
III, Development of the Leaching Procedure
A. Introduction
B. Objectives
C. Disposal Environment and Model
D. Leaching Procedure
E. Leaching Procedure Issues
IV, Other Aspects of Proposal
A. Testing Frequency and Recordkeeping
B. Relationship to Multiple EP and Oily
Waste EP
C. Analytical Methods
D. Notification Requirements
V. Relationship to Other Regulatory
Authorities
VI. State Authority 2
A. Applicability of Rules in Authorized
States
B. Effect on State Authorizations
VIl Economic and Regulatory Impacts
A. Regulatory Impact Analysis
B. Regulatory Flexibility Act
C. Paperwork Reduction Act
VIIl. Additional Information
A. Chronic Toxicity Reference Levels
B. Ground Water Transport Equation
C. Tables or Proposed Contaminants and
Data Used to Develop Regulatory Levels
D. Development and Evaluation of the
TCLP
[X. References

1. Background

Under section 3001 of the Resource
Conservation and Recovery Act
(RCRA), EPA was charged with
identifying those wastes which pose a-
hazard to human health and the
environment if improperly managed. It
further called on EPA to identify such
wastes through development of lists of
hazardous waste and through
characteristics of hazardous wastes.
These two means of identifying
hazardous wastes employ
fundamentally different approaches.

To list a waste as hazardous, EPA
conducts a detailed industry study.
placing particular emphasis on the
hazardous constituents contained in
specific wastes from the industry being
studied (See 40 CFR 261.11(a)(3)). This
process involves literature reviews,
engineering analyses, surveys and
questionnaires, and site visits, including
sampling and analysis of wastes. As
such, the listing process may require
from 1 to 3 years or more, depending on
the complexity of the industry being
investigated.

The process of identifying wastes as
“hazardous" by reason of a
characteristic is fundamentally different.
Characteristics are those properties
which, if exhibited by a waste, identify
the waste as a hazardous waste. It is a
generic process whereby EPA identifies
properties that might be possessed by a
wasle which would cause the waste, If
improperly managed, to cause harm to
human health or the environment. The
Agency then determines a reasonable
mechanism by which such harm might
occur, develops a quantitative model to
identify hazard levels, and whenever
possible, test methods for use in
determining if a specific waste
possesses hazardous levels of the
property. Once EPA promulgales a
characteristic it becomes self
implementing. Any solid waste which
exhibits the characteristic is a
hazardous waste, and when treated so
that it no longer exhibits the
characteristic, is no longer subject to
RCRA regulation as a hazardous waste.

Solid wastes which do not exhibit a
characteristic, however, are not
necessarily non-hazardous.
Characteristics are established at levels
at which there is a high degree of
certainty that a waste which exhibits
these properties needs to be managed in
a controlled manner (i.e., is a hazardous
waste). The Agency realizes that not all
wastes which exhibit properties at
levels below the characteristic are safe
for disposal as nonhazardous waste.
The Agency may therefore, upon
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evaluation of specific wastes from
specific industries, decide to list such
wastes as hazardous based on the
criteria defined in 40 CFR 261.11(a)(3).
This reflects the Agency's philosophy,
first articulated in May of 1980, that the
characteristics define broad classes of
wasles that are clearly hazardous, while
the listing process defines some wastes
that may pass the characteristic, but are
nonetheless hazardous wastes (45 FR
33111),

In carrying out the RCRA mandate,
EPA identified a number of
characteristics which, if exhibited by a
waste, would indicate that the waste is
a hazardous waste and should be
managed as such. One of these
characteristics, the Extraction Procedure
(EP) Toxicity Characteristic (EPTC) (40
CFR 261.24), was intended to identify
wastes which pose a hazard due to their
potential to leach significant
concentrations of specific toxic species.

The EPTC is the only characteristic
which directly relates to the toxicity of a
waste. This characteristic entails use of
a leaching test, the EP, which is used in
determining if an unacceptably high
level of ground water contamination
might result from improper waste
management. The EP results in a liquid
extract which is analyzed for eight
metals (arsenic, barium, cadmium,
chromium, lead, mercury, selenium and
silver), four insecticides (endrin,
lindane, methoxychlor and toxaphene),
and two herbicides (2.4-D and 2,4,5-TP).
Regulatory thresholds were established
for these 14 species taking into account
the attenuation and dilution expected to
occur during migration of the leachate to
the ground water, through use of a
generic dilution/attenuation factor of
100 (Ref. 26).

At the time of promulgation, EPA
recognized two major shortcomings of
the EPTC. The first was that the only
benchmarks for establishing toxicity
levels of specific chemicals, which were
both scientifically recognized and which
addressed chronic exposure, were the
National Interim Primary Drinking
Water Standards (DWS). The Agency
considered incorporating other
standards, such as the Water Quality
Criteria that were being developed
under the Clean Water Act. Preliminary
drafts of these criteria, however,
received substantial negative comment
from the scientific community. The
Agency thus put off expansion of the
EPTC pending development of
aceeptable standards. The second
shortcoming was that the EP was
optimized to evaluate the leaching of
clemental rather than organic

constituents. Hence, the leaching of
organics needed o be invesligated.

In addition to addressing the leaching
of organics, EPA believes that other
aspects of the EPTC can be improved.
For example, ground water modeling
and knowledge of leaching and fate and
transport mechanisms have advanced to
the point that mathematical models can
be used to identify species-specific
dilution/attenuation factors, rather than
relying on the generic 100 times level
now employed in the EPTC. Also, the EP
protocol is known to suffer a number of
operational shortcomings that, while not
critical, warrant attention. These
shortcomings and their solutions are
detailed in further sections of this
preamble.

Congress also recognized the
shortcomings of the EPTC, and amended
RCRA in 1984 (section 3001 (g) and (h)),
directing EPA to make changes in the EP
to insure that it accurately predicts
leaching potential, and to identify
additional characteristics of hazardous
waste, including measures or indicators
of toxicity. EPA intends to address hoth
of these mandates through expansion of
the EPTC to include additional
chemicals, and through the introduction
of an improved leaching test to replace
the current EP protocol.

EPA is also planning to add another
facet to the hazardous waste
characteristics, Specifically, EPA is
working on a mechanism by which to
identify wastes as hazardous by virtue
of their ability to mobilize other
toxicants. This component would
primarily affect solvent-containing
wastes, and will complement a
regulation EPA promulgated on
December 31, 1985 that redefined the
universe of solvents considered listed
hazardous wastes to include certain
solvent mixtures (50 FR 53315). EPA
indicated that this was an interim
measure which would be modified or
superseded when further work was
completed. More detail regarding the
approach the Agency is considering is
provided in section II{E).

EPA is today proposing to amend the
Extraction Procedure Toxicity
Characteristic by (1) expanding the
characteristic to include 38 additional
compounds, (2) applying compound-
specific dilution/attenuation factors
generated from a ground water transport
model, and (3) introducing a second
generation leaching procedure, the
Toxicity Characteristic Leaching
Procedure (TCLP), that has been
developed to address the mobility of
both organic and inorganic compounds,
and to solve the operational problems of
the EP protocol.

It is important to point out that while
this proposed rule fulfills the
Congressional mandate to add
additional characteristics of hazardous
waste, considerably more work is now
underway within EPA to look at
additional constituents that could and
should be added to the proposed rule,
and to explore other characteristics that
will deal with toxicity.

On January 14, 1986 (51 FR 1602), the
Agency proposed the framework for a
regulatory program to implement the
congressionally mandated land disposal
prohibitions. The action proposed
procedures to establish treatment
standards for hazardous waste and
procedures by which EPA will
determine whether to allow continued
land disposal of specific hazardous
wastes.

In implementing these procedures, the
Agency has proposed to employ the
TCLP to estimate the leaching hazard
posed by waste placed in Subtitle C
facilities. The same subsurface transport
model is used in both the land disposal
regulation and this proposed regulation.
However, minor modifications to
account for disposal in a non-hazardous
versus a hazardous waste landfill have
been made in the transport equation for
use in this proposed rule. In addition,
different risk levels are used to establish
the regulatory level for carcinogens, and
a different confidence interval for the
ground water transport simulation is
used to establish the dilution/
attenuation factors. However, to the
extent that commenters have provided
us with their views on the model either
in the context of the land disposal
restrictions program or its delisting
programs, those comments need only be
referenced in response to this proposed
rule. More information on the
differences between the models is
provided in Section V of this preamble.

11, Development to Toxicity
Characteristic

A. Introduction

In establishing a scientifically
justifiable approach for arriving at
threshold concentrations, EPA wanted
to assure a high degree of confidence
that a waste which releases toxicants at
concentrations above the regulatory
threshold level would pose a hazard to
human health.

The existing EPTC uses the National
Interim Primary Drinking Water
Standards (DWS) as toxicity thresholds
for individual pollutants, and combines
these with a generic dilution/
attenuation factor (100 times) to vield
the regulatory threshold. The new
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approach, described below, uses chronic
toxicity reference levels, combined with
a compound-specific dilution/
attenuation factor (derived from
application of a ground water transport
equalion). to calculate the regulatory
level concentrations for individual
toxicanls.

B. Chronic Toxicity Reference levels

Implementation of the Toxicity
Characteristic level setting approach
described below, requires the initial
input of a toxicity limit to establish a
regulatory level for each contaminant.
Limits set for protection against chronic
toxicity effects are the reference
standard of choice since this level will
usually be protective for both chronic
and acute effects. The first step in
developing regulatory levels is therefore
the development of a measure of
“acceptable” chronic exposure for
individual toxicants in drinking waler.

EPA, under other statutory mandates,
has investigated the adverse health
effects due to specific chemicals with a
view toward controlling exposure
through different media. Human health
criteria and standards have been
proposed or promulgated for certain
substances in particular media. Since
these have received Agency and public
review and evaluation, EPA is proposing
to use such standards as the starting
point for the back calculation model.
where such standards are available.
EPA used the DWS for the 8 elements
and 6 pesticides as the basis of the
Extraction Procedure Toxicity
Characterislic.

Drinking water standards are based
upon loxicity, treatment technologies.
costs, and other feasibility factors such
as availablity of analytical methods. In
developing DWS's, the intital step is the
identification of non-enforceable health
limits. The assessment process for
establishing these health goals includes
evaluation of the quality and weight-of-
evidence of supporting toxicological
studies, absorption rates of specific
toxicants, the possibility that a
compound or element is nutritionally
essential at certain levels, route of
exposure, and exposure medium
apportionment.

For non-carcinogens, these health
limits are denoted as Reference Doses
(RfD’s). The RID is an estimate of the
daily dose of a substance which will
result in no adverse effect even after a
lifetime of such exposure. It is thus a
chronic toxicity limit. The establishment -
of a chronic toxicity reference level for
carcinogens requires setting a specific
risk level which is then used to calculate
the Risk Specific Dose (RSD). The RSD
is the daily dose of a carcinogen over a

lifetime which will result in an incidence
of cancer equal to the specific risk level.
An RSD established at the 107° risk
level translates to a probability of one in
one hundred thousand that an individual
might contract some form of cancer in
his or her lifetime.

In developing toxicity levels for
carcinogens, EPA is further proposing a
weight-of-evidence approach which
involves categorizing carcinogens
according to the quality and adequacy
of the supporting toxicological studies.
This approach was proposed by EPA in
its Carcinogen Risk Assessment
guidelines published in the Federal
Register on November 23, 1984 (49 FR
46294).

In order to account for toxicant
exposure from other sources (i.e., air
and food), EPA is also proposing to limit
the RfD value to some fraction, as is
done in developing drinking water
standards. The fraction of the toxicity
level used in these standards is
compound-specific, and is apportioned
according to exposure assessment data,
if adequate data exist, or by use of an
arbitrary value of 20 percent if adequate
exposure assessment data do not exist.
EPA is proposing a similar approach for
the Toxicity Characteristic.

Note, however, that EPA is not
proposing this approach for the
carcinogens, as il appears that a small
reduction in the RSD would still be well
within the margin of uncertainty of the
estimated RSD. Rather, EPA is
proposing to use 100 percent of the RSD
value. Section VIII(A) of this preamble
provides detailed information as to the
identification of chronic toxicity
reference levels.

One area that the Agency solicits
comment on is whether, as an
alternative to using the DWS's, the
Agency should consider using the RfD or
RSD values as the starting point for the
back calculation model. even when
DWS's are available.

C. Dilution/Attenuation Factor

After a toxicity level has been
identified, the degree of attenuation and
dilution that a compound is expected to
undergo during transport through the
ground water to an underground
drinking water source is determined.
The ground-water transport equation
EPA is intending to use to estimate
dilution and attenuation, estimates the

. reduction in toxicant concentration that

would occur as toxicants are
transported in ground water over a
specified distance from the disposal unit
to the point of exposure (i.e., drinking
water well), as depicted in the following
figure (Figure 1):
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Figure 1:

Illustration of Dilution/Attenuation

Disposal Drinking
Unit Water
Well
Saturated
Zcne
Dilution/Attenuation
Occurring During
Migration of
Contaminant
To Well
v
—» [B]

[A] Refers to the concentration of the contaminant in the
leachate at the bottom of the disposal unit.

[B] Refers to the concentration of the contaminant in the
drinking water well, which is calculated using a ground
water transport equation, and is expected to be lower

than the concentration at
diluticn.

This equation relies on compound
specific hydrolysis and soil absorption
data, coupled with parameters
describing a generic underground
environment (e.g., ground water flow
rate. soil porosity, ground water pH), to
calculate the degree of attenuation and
dilution a compound would be expected
to undergo as it migrates to an
underground drinking water source.
Values for environmental parameters
have been selected based on review of
subsurface geological conditions at
existing landfills-across the continental
United States. Boundary conditions and
interrelationships between the above
parameters have been established based
on a sensitivily and an uncertainty
analysis.

Originally, EPA had also hoped to
develop dilution/attenuation factors for
metal species through use of a second
model, since these species generally
behave differently in the ground water
environment than do the organic

[A] due to attenuation and

compounds. Unfortunately, this model
could not be fully developed in time for
today's proposal. Accordingly, while
EPA is continuing to work on modeling
metal transport, EPA is retaining the
present EP Toxicity Characteristic levels
for the elemental toxicants.

Details of the ground water transport
equation to be used for organic
compounds are provided in section
VIII(B). Note that in the Federal Register
of January 14, 1986, the Agency
proposed to use the same basic greund
water transport equation for use in the
Land Disposal Restrictions Rule (51 FR
1602). The proposed Land Disposal
Restrictions Rule equation, however,
contains minor differences to account
for the additional engineering controls
(e.g., landfill caps), required of Subtitle
C hazardous waste facilities, and the
higher standard of confidence required
under HSWA for determining that a
hazardous waste is suitable for land
disposal. As noted previously, different

risk levels are used to establish the
characteristic regulatory threshold for
carcinogens, and a different confidence
interval is used for the ground water
transport simulation to establish the
dilution/attenuation factors. While
section VIII(B) provides additional
information concerning the equation
proposed for use in the Toxicity
Characteristic, considerably more detail
concerning this equation is provided in
the preamble section to the proposed
Land Disposal Restrictions Rule (51 FR
1602, January, 14, 1986).

Since many aspects of the ground
water transport equation are similar
between the two rules, commenters
need not repeat relevant comments that
have already been made in response to
the Land Disposal Restrictions Rule.
These earlier comments may be
referenced, although all relevant
comments will be considered in
developing the Toxicity Characteristic
final rule: Comment specific to EPA's
use of the equation for this rule; should
however, be:submitted.

D. Proposed Toxicants and Regulatory
Levels ;

In order to establish a Toxicity
Characteristic regulatory level for
individual compounds, adequate and
verified data must exist for EPA to (1)
identily a toxicity level (i.e., DWS, RID,
or RSD), and (2) calculate a dilution/
attenuation factor through application of
the ground water transport equation. As
discussed previously, EPA will retain
the 100 times factor used in the current
EP Toxicity Characteristic for the
elemental drinking water toxicants. Due
ta the Agency's continuing efforts to
develop an adequate ground water
transport equation for the metals,
addition of elemental and anionic
toxicants to the Toxicity Characteristic
is being delayed. The Agency expects to
propose Toxicity Characteristic
thresholds for nickel and thallium during
the period between proposal and
promulgation of this rule.

In selecting additional organic
toxicants to incorporate in today's
proposal, the Agency identified those
Appendix VIII compounds for which
there existed a promulgated or proposed
drinking water standard, or an RfD or
RSD. The compounds identified as a
result of these efforts were then
examined to determine if adequale fate
and lransport data were available to
establish a compound-specific dilution/
attenuation factor.
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These efforts have resulted in the
identification of a total of 52 compounds
for the Toxicity Characteristic. This
includes the existing 14 EPTC
compounds, and 38 compounds whose
thresholds are driven by their toxicity,
as shown in the following table (Table
1)

TABLE 1: PROPOSED ToXICITY CHARACTERIS-
TIC CONTAMINANTS AND REGULATORY LEV-
ELS

] 1

l R?gula'

HWNO \ Contaminants CASNO. | o

(mg/l)

D018 Acrylonitril 107-13-1 50
D004 .., Arsenic 7440-38-2 | 50
D005 Barium 7440-39-3 | 100

D019 8 71-43-2 007

D020 Bis(2-chioroethyl) 111-44-4 0.05

ether.

7440-43-9 10

75-15-0 | 14.4

56-23-5 | 007

57-74-9 | 003

108-90-7 | 14

67-66-3 0.07
1333-82-0 50
95-48-7 | 100
108-39-4 | 100
106-44-5 | 100

94-75-7 14
95-50-1 43
106-46-7 | 108
107-06-2 0.40
75-35-4 0.1
121-14-2 013
72-20-8 0.003
76-44-2 0.001

118-74-1 013
B7-68-3 072

67-72-1 43
78-83-1 | 36
7439-92-1 50
58-89-9 0.06
7439-97-6 0.2
72-43-5 14

75-09-2 86
78-93-3 72
98-95-3 013
87-86-5 36
108-95-2 | 144
110-86-1 50

7782-49-2 10
7440-22-4 50

D045 . 1.11.2- 630-20-6 | 10.0
Tetrachloroethane,
1.1.22- 79-34-5 13
Tetrachloroethane.
.....| Tetrachloroethylene..| 127-18-4 0.1
.| 2.3,4.6- 58-90-2 15
Tetrachiorophes
D049 | Toluene.... c..| 108-88-3 | 144
veeene| 8001-35-2 0.07
71-55-8 | 30
79-00-5 1.2
|
72-01-6 0.07
95-95-4 58
88-06-2 0.30
Trichlorophenol,
12,1} (S T 24.5-TP (Sitvex) ........ 93-76-5 014
DOsS «..| Viny! chi 75-01-4 0.05

There is one group of chemicals for
which the Agency considers use of the
health criteria/ground water transport
approach to setting threshold
concentrations as being inappropriate in
some cases. These are solvents.
Solvents need to be managed in a
controlled manner not only because of

inherent toxicity, but also because they
can mobilize hazardous constituents
from codisposed non-hazardous waste.
Since solvents exhibit this property, the
Agency is working to identify such
wastes through use of a solvent
override.

The Agency intends to set regulatory
levels for solvents based on the total
amount of solvent observed in the TCLP
extract. Thus, wastes whose TCLP
extract contains more than a specified
amount of tofal solvent would be
identified as a hazardous waste even if
none of the health criteria based
thresholds for the individual solvents
are exceeded. The Agency is also
exploring the possibility of developing a
solvent power test which would be
designed to determine the actual ability
of a waste to mobilize hazardous
constitutents for non-hazardous wastes.
The Agency solicits ideas, data and
comments on these and other
approaches.

The next section presents a discussion
regarding some of the analytical
constraints EPA faced in establishing
regulatory levels. Section VIII(C)
provides tables presenting each
compound and the data that EPA has
used to calculate the regulatory level.
EPA anticipates that the list of toxicants
to be included in the Toxicity
Characteristic will be periodically
expanded as more information on the
Appendix VIII compounds is developed.

E. Analytical Constraints

As illustrated in Table 1 (and further
in section VIII(C)), the regulatory levels
for the proposed compounds span about
5 orders of magnitude (i.e., from the low
parts per billion to 100 parts per million).
This is not so much a function of the
individual dilution/attenuation factors,
but rather due to the great range in
toxicity levels of the individual
toxicants. Since many of the toxicity
levels for the carcinogens (and some of
the non-carcinogens) (see section
VIII(A)) are very low, depending on the
magnitude of the dilution/attenuation
factor, the calculated level will also be
very low. This presents a problem for
the Agency since some of these
calculated thresholds are below the
analytical level measurable using
currently available methodology. This
affects 7 of the compounds (See section
VIHI(C)).

EPA believes that the appropriate
way to deal with this problem is to
establish téchnology based regulatory
levels.! The lowest level that can be

! Such levels could be set a1 the analytical
detection limit or, as an alternative, they could be
sel al the limits of accurate quantitation {i.e.,

reliably achieved within specified limits
of precision and accuracy during routine
laboratory operating conditions is the
quantitation limit. The quantitation limit
thus represents the lowest level
achievable by good laboratories within
specified limits during routine
laboratory operating conditions. The
quantitation limit is determined through
interlaboratory studies, such as
performance evaluation studies.

If data are unavailable from
interlaboratory studies, quantitation
limits are estimated based upon the
detection limits and an estimate of a
higher level which would represent a
practical and routinely achievable level
with relatively high certainty that the
reported value is reliable. EPA
estimated this level to be 5 to 10 times
the detection limit in their final rule on
National Interim Primary Drinking
Water Standards for Volatile Synthetic
Organic Chemicals (50 FR 46880,
November 13, 1985). EPA believes that
setting the quantitation limit at 5 times
the detection limit is a fair expectation
for most regulatory and commercial
laboratories. Public comment is
specifically requested on the use of 5
times the detection limit as a general
rule as to what levels can be expected to
be measured routinely by commercial
laboratories with reliability.

Use of either detection limits or
quantitation limits would allow for
regulatory levels that fall below the
analytically measurable level to be
periodically updated as advances are
made in analytical methodology. EPA is
proposing the use of the quantitation
limits because the determination that a
compound is present (in the extract
above a specified value) conclusively
demonstrates the presence of a hazard.
EPA is seeking comment, however, on
both approaches.

The tables in section VIII{C) indicate
the quantitation limits for each of the
elements and compounds, as well as the
appropriate EPA SW-846 analytical
method numbers (Ref. 27). (Analytical

* quantitation limit). In general, EPA defines the

method detection limit as the minimum
concentration of a substance that can be measured
and reported with 99 percent confidence that the
true value is greater than zero. The specifications of
such a concentration are limited by the fact that
detection limits are a variable affected by the
performance of a given measurement system,
Detection limits are not necessarily reproducible
over time in a given laboratory, even when the same
analytical procedures, instrumentation and sample
matrix are used. Differences between detection and
yuantitation limits are expected singe the detection
limits represent the lowest achievable level under
ideal laboratory conditions, whereas the
quantitation limit represents the lowest achievable
level under practical and routine laboratory
conditions,
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methods for the Toxicity Characteristic
compounds are discussed more fully in
section IV(D]) of this preamble.) The
quantitation limits used are based on
the presence of these compounds in a
water matrix. Since TCLP exfracts
would also be aqueous in nature, EPA is
proposing to use the quantitation limit
as observed in water. EPA recognizes.
however, that while these quantitation
limits would be attainable for most
wastes, other wastes will produce an
extract that is qualitatively different,
and may not allow quantitation to the
same low level as water. This, however,
will be waste specific and difficult to
predict beforehand. While specifying a
higher quantitation limit is an option,
EPA is reluctant to do so due to the
degree of environmental protection that
might be sacrificed. EPA is; however,
working to determine actual
quantitation limits on real wastes, which
may resull in increases in the
quantitation limit, and the
corresponding regulatory level, for some
of the contaminants. EPA solicits
comments and suggestions on how to
deal with this issue.

Three of the phenolic compounds that
are included in today’s proposal, ortho-,
mela-, and para-cresol, also pose an
analytical problem. Specifically, meta-
and para-cresol cannot be analytically
separated using readily available
techniques. In order to overcome this
problem, and given that these isomers
all act in an additive manner, the
Agency is proposing to establish a single
level for total o-, m- and p-cresol.

Public comment and information on
all aspects of the issues presented in
this section are requested to assist EPA
in making a final choice of analytical
niethods and the specific performance
requirements in the final rule.
Supporting data/information is
requested for any comments provided.
Specifically, public comment is
requested on the following questions:

¢ Are the proposed analytical
methods technically and economically
available (see section 1V(D) of this
preamble)?

* Whal is the precision/accuracy of
the analytical methods at the proposed
quantitation levels?

* Are there sufficient qualified
laborateries capable of measuring at
proposed Guantitationilevels?.

IIl. Developmentiof the Leaching
Procedure

A, Introduction >

The Extraction Procedure (EP) was
designed to simulate the leaching that!
would result when a solid waste'is co-
disposed with municipal wastes in a

sanitary landfill. The EP was intended to
be a first order approximation of the
leaching action of the low molecular
weight carboxylic acids generated in an
actively decomposing sanitary landfill.
Acetic acid, one of the more dominant
carboxylic acids present in municipal
wasle leachate, is added to deionized
distilled water to make up the extracting
medium used in the EP. The acetic acid
models primarily the leaching of metals
from an industrial waste. The impetus
behind development of the Toxicity
Characteristic Leaching Procedure
(TCLP) was the need also to address the
leaching of organic compounds (Ref. 26).

In addition, EPA believes that the EP
protocol can be improved in certain
areas. For example, the EP involves
continual pH adjustment (titration) with
0.5 N acetic acid to'a pH of 5.0+0.2. This
can involve more than 6 hours of
operator attention and can be difficult
for some waste types, particularly oily
wastes: In developing the TCLP, EPA
felt that elimination of the need for
continual pH adjustment would be a
desirable improvement. As another
example, the EP involves separating the
initial liquid from the solid phase of the
waste, as well as separation of the
liquid (extract) derived from the
leaching test. These steps, involving
pressure filtration through a 0.45 um
filter, can be difficult and time
consuming for certain waste types, and
warrant simplification. In addition, other
minor changes in the EP protocol, such
as shortening the duration of the test
and accounting for the loss of waste
materials to the sidewalls of sample
containers, were felt to be of use in
lowering the cost of the test and
improving the overall precision of the
method. Thus, the Agency believes that
development of a second generation
extraction procedure was of value even
if the EP were found to be acceptable for
organics.

B. Objectives

EPA's intent, then, was to develop an
improved leaching test method suitable
for use in evaluating wastes containing
organic toxicants, It is important to note
that the purpose of the EP, as well as
this new method, is as a means of
determining whether a waste, if
mismanaged, has the potential to pose a
significant hazard to human health or
the:environment due to:its:propensily to
leach toxic.compeunds. EPA believes
that the EP adequately accomplished
this goal for the currently regulated
toxicants..

When the EP was developed, the
Agency-had little empirical data:upon
which to'base its assumptions regarding
accuracy (Ref. 26). Hence, while the few

data that were available regarding
accuracy were used in developing the
EP, it was primarily based on what was
reasonable, as well as what would
provide a reproducible (precise) test
protocol. While improved
reproducibility is one objective of the
TCLP, the major objective was to
accurately'model the mobility of
constituents from wastes, particularly
organic constituents. Other objectives
were that the test be relatively
inexpensive to econduct; that, if possible,
if yield an extract amenable to
evaluation with biological toxicity tests;
and that it also model the mobility of
inorganic species. This last objective
would permit EPA to expand the toxicity
characteristic to encompass organics.
yet require only one leaching test for
both organics and inorganics.

C. Disposal Environment and Model

The specific environment modeled by
both the current EP and the TCLP is co-
disposal of industrial waste with refuse
in a sanitary landfill. The Agency's
concern was that potentially hazardous
waste, if not brought under the control
of the RCRA hazardous waste system,
might be sent to sanitary landfills, with
a resulting high level of leaching
activity. This concern has not changed.
Although the Agency believes that fewer
industrial solid wastes are being
disposed in this manner as compared to
a few years ago, the Agency also
believes that the co-disposal scenario
still represents a reasonable worst-case
mismanagement scenario. In addition,
the Agency believes that the predicted
degree of contaminant migration, as
indicated by the TCLP, could reasonably
occur in the course of other types of
land management of wastes (see section
VIII(D)).

Hence, the experiments used to
develop the TCLP were set up to
conform as closely as possible with the
co-disposal model. Specific features of
this model were that the landfill is
composed of 5 percent industrial solid
waste and 95 percent municipal waste,
and that the character of the leaching
fluid that the waste will be exposed to is
predominantly a function of the
decomposing refuse in the landfill: In
expanding the Toxicity Characteristic,
the models and assumptions used in
developing the EP have been retained.

D. Leaching Procedure

The work undertaken to developrand
evaluate the new leaching test was
carried out in three phases, and'
involved 11 wastes and close to:100°
organic and inorganic components
which leached from these wastes:
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Briefly, the research involved leaching
these wastes in a pilot-scale field
facility with sanitary landfill leachate,
measuring the concentration of the
compounds which leached from the
wastes, and attempting to duplicate
these concentrations in a laboratory
test, the TCLP (Ref. 6 and 7).

A TCLP has ben developed as a result
of this work. EPA believes that this test
method is reasonably accurate in terms
of modeling a field-scale co-disposal
scenario for both organics and
inorganics. In addition, it appears that
many of the operational problems
associated with the EP protocol have
been overcome in the process of
developing the TCLP. The test has also
been subjected to ruggedness and
precision evaluations, and a limited
multi-laboratory collaborative
evaluation, and is currently being
evaluated in a more comprehensive
collaborative evaluation.

Section VII(D) of this preamble
provides detailed information with
respect to the TCLP development and
evaluation program. The regulation
section provides the actual TCLP
protocol, as Appendix II to Part 261. A
more detailed discussion pertaining to
the TCLP'is provided in a background
document that EPA has prepared (Ref.
33).

E. Leaching Procedure Issues

In an effort to identify and resolve any
potential problems associated with the
TCLP prior to proposal, and also to
inform the public of EPA's activities in
this area, EPA held a number of
meetings at which various aspects of the
procedure were reviewed and draft
procedures circulated. These included
public discussions at meetings of the
Association of Official Analytical
Chemists and the American Society for
Testing and Materials (ASTM).

As a result of these meetings and as a
result of the Agency’s own efforts in
these areas, a number of issues have
been identified and some minor changes
to the TCLP protocol have also been
made. Following is a discussion of these
issues, and how they have been
addressed in the proposed TCLP,

1. Overall Issues

a. Accuracy of TCLP. As indicated
previously, EPA was directed by the
HSWA to make the EP more accurate.
EPA’s experimental program to develop

_ the TCLP was intended to provide an
accurate extraction method, in terms of
ability to model a field co-disposal
situation. One of the issues associated
with the TCLP is whether the method is
adequately accurate in this respect.

In an effort to better quantify how
well the TCLP compares to the field
model, the distributions of the actual
and absolute percent differences
between concentrations observed in the
field model and those observed in the
acetate buffer system chosen for the
TCLP (see section VII(D]}), have been
examined. Results of these comparisons
indicate that roughly half of the 95
individual target compounds (from the
11 wastes examined in both Phases |
and II), were within —32 percent and
+76 percent of their respective field
lysimeter target concentrations. Roughly
three-fourths of the 95 individual target
compounds were within —80 percent
and -+ 86 percent of their respective field
lysimeter target concentrations (Ref. 25).

The standard deviation of the total
distribution (which is skewed) in this
case is 182 percent. These preliminary
numbers indicate that the acetate buffer
system duplicates field lysimeter target
concentrations for approximately three-
fourths of the target compounds within
one standard deviation of the
distribution. This is particularly
significant since the laboratory test
duration is 18 hours, whereas the field
lysimeter experiments were run for
approximately 3 months. EPA believes
that the accuracy of the TCLP is
adequate in terms of indicating the
potential for wastes to pose a hazard if
mismanaged.

b. Use of TCLP for sewage sludge
disposal. EPA expects to propose in
September 1986 sewage sludge
management standards under Section
405(d) of the Clean Water Act. Once the
Section 405(d) standards are
promulgated, EPA is considering
exempting sewage sludge from RCRA
regulation. The section 405(d) standards
will tailor EPA's control strategy to the
management of specific risks to human
health and the environment from each of
the sludge use and disposal practices.
The Agency solicits comments on this
potential approach to regulating sewage
sludge.

c. Extent of experimentation. Another
issue related to accuracy is whether
EPA has examined enough
contaminants and waste types in its
TCLP development program. The TCLP
was developed based on data from 11
wastes and 95 target compounds which
leached from these wastes (Ref. 6 and
7). The amount of work involved here is
substantial. EPA is aware, however, of
one waste type, specifically wastes of
moderate to high alkalinity, that was not
adequately represented by the 11
wastes, and has included provisions in
the TCLP to insure that the potential
environmental damage that may be
caused by such a waste was not

underestimated. (These changes are
detailed further in this section).

Additional testing aimed at evaluating
the need to modify the TCLP extraction
fluid to alter its solubilizing potential is -
not believed to be necessary. In addition
to the work described in section VIIL (D),
the Agency had earlier conducted two
studies that evaluated the effect that
changes in extraction fluid composition
would have on solubilization of organics
(Ref. 19 and 24). These studies examined
the effect of adding acetic acid,
carbohydrates, protein, tannic acid,
citrate, thiosulfate, and a surfactant to
the leaching medium. Both studies.
showed little change in toxicant
solubility and extraction efficiency with
the addition of these various solubilizing
agents. This agrees well with the work
done to develop the TCLP (Ref. 6 and 7).
which also showed that leaching seems
to be unaffected by minor changes to
primarily agueous extraction media.
Thus, EPA believes that further testing
is unlikely to result in a significant
change in extraction fluid composition.

d. Mismanagement scenario. RCRA
requires EPA to identify those wastes
which pose a potential hazard to human
health or the environment jf
mismanaged. In determining what form
of mismanagement to model in
developing the TCLP, the Agency
considered several alternatives. These
included segregated management, co-
disposal with municipal refuse, co-
disposal with industrial waste in a
Subtitle D landfill, and co-disposal with
industrial waste in a Subtitle C landfill
which suffers some form of containment
system failure.

For wastes which are not defined as
hazardous (e.g., do not exhibit the
proposed toxicity characteristic), the
Agency has concluded that disposal in a
Subtitle C (hazardous waste) landfill is
not a reasonable mismanagement
option. In the absence of regulation,
there is no reason to expect that waste
would go to the more expensive Subtitle
C facilities. The Agency believes that it
is reasonable to base its regulations on
adverse effects when in a non-Subtitle C
environment.

For the three remaining options,
segregated management, co-disposal
with municipal refuse. and co-disposal
with industrial refuse in a Subtitle D
landfill, the Agency believes that, in
general, each is a plausible
mismanagement scenario. Industrial
facilities dedicated to the management
of only one waste, or the waste from
only one generator, are likely to pose
less of a hazard than would general
sanitary or industrial landfills, since the
design and operation problems are
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simpler and the operator has much more
information on the properties of the
wastes before and while the facility is in
operation. To insure that industrial
wastes are adequately managed, EPA
has proposed to employ the more
protective sanitary landfill scenario.

The Agency believes that sanitary
landfills may pose more of a potential
hazard than industrial landfills, Many
States have required some additional
protection (e.g., more stringent siting
requirements) at industrial landfills. The
Agency, however, solicits comments on
the choice of the sanitary landfill
scenario, and specifically requests any
evidence that another disposal scenario
may represent the worst-case plausible
mismanagement.

The scenario selected for the TCLP, as
well as for the current EP, was co-
disposal with municipal waste in a
sanitary landfill. EPA selected this co-
disposal scenario since Subtitle D
sanitary landfills have traditionally
accepted non-hazardous industrial
wastes. A recent survey conducted for
the Office of Solid Waste (Ref. 14)
concluded that “. . . in general, Subtitle
D landfills accept industrial wastes but
not organic solvents or liquids.” Wastes
do have the potential to be subject to
more aggressive conditions that might
be better modeled through the use of
strong inorganic acids, alkalies, or
solvents.

The survey noted above, however,
found that Subtitle D facilities generally
take only small amounts of organic
solvent wastes (/.e., <1 to 2 percent of
the total waste accepted). In addition,
EPA will consider listing specific wastes
as hazardous, when their normal
management or their potential for
mismanagement suggests more
aggressive conditions. The Agency
solicits comments on the fate of
industrial wastes, the 5% industrial
waste, 95% municipal waste assumption
used in developing the leaching
procedure, and the level of solvents
which can be found at Subtitle D
landfills.

The Agency recognizes that not all
industrial waste, or even wastes from all
industries, go to Subtitle D sanitary
landfills. The Agency believes, however,
that this scenario is a reasonable worst-
case and that some industrial wastes go
to such facilities. In addition, it could be
a serious administrative problem to
define hazardous waste characteristics
based on waste-specific or industry-
specific disposal scenarios (including
different leaching media) for the many
different wastes generated. Even if
different toxicity characteristics could
be created, difficult enforcement issues
would result. For example, if the Agency

discovered an uncontrolled waste
situation (e.g., waste disposed in an
open pit) it might be difficult to
determine what characteristic test
should apply to the waste because there
may be very little available information
about how the waste was generated.
Moreover, even where some information
existed about the source of the waste,
the Agency believes that the existence
of varied toxicity tests would encourage
disputes about which test should apply
to a particular waste.

It is therefore reasonable to use a
Subtitle D sanitary landfill as a general
model of how industrial wastes might be
disposed. The Agency, however, solicits
comments on whether this scenario is
appropriate for all wastes. Commenters
identifying a different scenario for
particular wastes should explain why
the Subtitle D sanitary landfill model is
inappropriate and what disposal
scenario would be appropriate for those
wastes, including a discussion of what
leaching medium is suggested by that
scenario. In response to this
information, the Agency may develop
special management standards for a
class or classes of wastes.

As an additional matter, the Agency
believes that the predicted degree of
contaminant concentration in leachate
could reasonably occur in the course of
other types of land based waste
management (e.g., surface
impoundments). The TCLP, as well as
the EP, basically involve mixing the
waste with an aqueous leaching media,
and seeing if certain contaminants can
migrate from the waste to a significant
degree. If such mobility is demonstrated,
EPA believes that the waste in question
poses a potential hazard to ground
water, and that proper management
controls need to be instituted to
preclude unacceptable contamination of
ground water. This applies to the
leaching of both organics and
inorganics.

First, as discussed previously, minor
changes to primarily aqueous media do
not generally affect the leaching of
organic compounds. For inorganics, the
acidity afforded by the TCLP leaching
fluid accounts for the possibility that
wastes could be subjected to mild acidic
conditions occurring in other types of
land disposal environments.

Wastes do have the potential to be
subjected to more aggressive conditions
that might be better modeled through the
use of strong inorganic acids, alkalies, or
solvents. The survey referred to earlier
(Ref. 14) found that Subtitle D facilities
generally take only small amounts of
organic solvent wastes (e.g, <1to 2
percent of the total waste accepted). In
addition, EPA will consider listing

specific wastes as hazardous, when
their normal management or their
potential for mismanagement dictates
more aggressive conditions. ]

e. Treatment of highly alkaline
wastes. As mentioned previously, highly
alkaline wastes were not adequately
represented by the 11 wastes used in the
TCLP development program. EPA is
concerned that the potential hazard
posed by these wastes may be
underestimated by the acetate buffer
system initially chosen for the TCLP
(See section VII(D)). Specifically, EPA
believes that an increase in the leaching

.of inorganic and some organic species

may be observed as the alkalinity of
wastes becomes exhausted due to
continuous contact with an acidic
leaching medium. Note that this can
occur well after the 20 to 1 liquid to solid
ratio selected for the EP and TCLP. Data
from the TCLP development program (on
a moderately alkaline waste), and from
subsequent studies on wastes of
moderate to high alkalinity (Ref. 8),
demonstrated that the leaching rate of
heavy metals was relatively constant,
and in some cases increased slightly,
over liquid to solid ratios as high as 30
to 1. Constituents from non-alkaline
wastes generally experience a decrease
in leaching rate during this time period
{Ref. 6 and 7). The TCLP acetate buffer
leaching fluid may therefore not
adequately account for the leaching of
heavy metals from wastes of moderate
to high alkalinity.

To address this problem, EPA
determined that an increase in the
acidity of the leaching medium for the
alkaline wastes would adequately
account for the increased leaching of
these species that could eventually
occur in landfills. To define this second
leaching fluid, the basis behind the EP's
maximum amount of acetic acid (i.e., 2
milliequivalents of acid per gram of
waste) was used in defining a second
leaching fluid to be used when
evaluating highly alkaline wastes. Data
gathered at EPA’s Boone County Field
Site over a period of 7 years indicated
that the leachate generated by
decomposing municipal waste contains
approximately 0.14 equivalents of
acidity per kilogram of dry refuse.
Applying this data to the hypothetical
co-disposal environment, EPA
concluded that 1 gram of industrial
waste could potentially be acted upon
by 2 milliequivalents of acid. For a
hundred gram sample (the EP's minimum
sample size), this translated to a total of
200 milliequivalents of acid (Ref. 26).
The acetate buffer system originally
chosen for the TCLP supplies only 70
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milliequivalents of acid for a hundred
gram sample.

As indicated above, steady or
increased leaching of inorganic species
was demonstrated to occur up to and
after the 20 to 1 liquid to solid ratio (Ref.
8). While this data demonstrates that the
70 milliequivalent acetate buffer system
is not aggressive enough for most of the
inorganic species investigated, it
supports the use of a 200 milliequivalent
acetic acid solution for only some of the
inorganic species. The Agency is,
however, propesing use of the 200
milliequivalent acetic acid solution for
alkaline wastes to be protective of
human health and the environment
when such leaching does occur. The
Agency believes this action is justified
given the conservative nature of the
Hazardous and Solid Waste
Amendments of 1984. In addition, as
indicated in the report on Phase I of the
TCLP development effort (Ref. 6),
municipal waste leachates. both those
generated in lysimeters and real
leachates, have been observed in other
studies 1o contain higher concentrations
of carboxylic acids (measured as total
organic carbon, of which approximately
70 percent is made up of carboxylic
acids (Ref. 6)), than those measured in
the municipal waste leachate used in the
TCLP development program.

Hence, EPA is proposing a two
leaching fluid system for the TCLP, As
explained above, the Agency has chosen
to base the strength of the alkaline
waste leaching medium on the basis
behind the EP's limit on the amount of
acetic acid used. This will involve a 2
milliequivalent of acid per gram of
waste leaching fluid for wastes of
moderate to high alkalinity and a 0.7
milliequivalent per gram of waste
leaching fluid for other wastes. A simple
test of waste alkalinity is proposed as a
means of determining the appropriate
leaching fluid. For highly alkaline
wastes (i.e., alkalinity> 0.7
milliequivalents/gm), the more acidic
leaching fluid would be used. Note that
EPA is not proposing this dual leaching
fluid system for the evaluation of
volatile compeunds, since these
compounds are expected to be
unaffected by slight changes in acidity.
More detail is provided in Section VIlI
(D) and in the background document
supporting the TCLP (Ref. 33).

f. Use of a pre-screen test. One
concern that was raised with the TCLP
was that the protocol for dealing with
volatile compounds is likely to be
considerably more expensive than the
protocol for the non-volatiles. Similarly.
since this proposal involves additional
analytes, the analytical costs associated

with the TCLP protocol will also
increase over that of the EP. For these
reasons, EPA is proposing to establish a
pre-screen test for the TCLP protocol.
This pre-screen consists of a total
analysis of the waste itself (using SW-
846 methods, Ref. 27)), to determine if
the waste contains sufficient amounts of
specific compounds for the regulatory
level to be exceeded, assuming that all
the compound leaches from the waste. If
based on such an analysis one can be
certain that the regulatory level cannot
be exceeded, then the TCLP does not
have to be performed.

This pre-screen is being offered as a
cost saving alternative, and is not
mandatory. It will be especially useful to
those generators who wish to
demonstrate that their waste does not
contain sufficient amounts of certain
compounds, and therefore, that further
analysis would be unnecessary. Perhaps
a prime example of this is wastes
resulting from a combustion process,
like ashes from incineration. Since these
wastes would likely be devoid of
volatile components running the TCLP
for volatiles would be unnecessary,

2. Technical Issues

a. Use of extraction devices. The EP
protocol contains a descriptive
definition of what was considered to be
acceptable agitation. Two types of
extraction equipment are described
which EPA has determined meet this
definition. One is a stirrer type extractor
which uses small fan-like blades to mix
the extraction fluid with the waste. The
other type involves rotary action in
which closed bottles containing the
waste/extraction fluid mixture are
tumbled in an end over end fashion (Ref.
27). This lack of specificity in agitation
conditions is a major source of
variability.

Today's proposal eliminates this
source of variability by specifying a
single means of agitation (i.e., rotary
tumbler), and a fixed agitation rate
(30%2 rpm). The rotary of tumbler type
of extractor was selected for several
reasons. It is widely recognized as a
reproducible means of contacting the
liquid and solid, and has been
standardized by ASTM in their draft
method D3987 (Ref. 1). Also, a factor in
this determination was that the
Agency's Science Advisory Board
(SAB), in reviewing the TCLP
development program, recommended
that EPA develop one device and one
set of operating conditions (Ref. 29).
Although EPA recognized that this
would require laboratories to purchase
additional equipment, EPA has opted to
propose the use of rotary agitation only.

Another related issue deals with the
extractor vessel. As discussed in section
VIII (D), EPA has developed a zero-
headspace extraction vessel (ZHE) for
use when extracting wastes with
volatile organic compounds. This device
can accommodate liquid/sclid
separation within the device, and
obviates the need for an outside
pressure filtration apparatus. One issue
associated with use of this device is
that, due to its 500 ml internal capacity,
it can only accommodate a maximum
sample size of 25 grams for a 100 percent
solids sample. (A device of the normal 2
liter capacity was impractical due to its
large size and weight.) For a waste of
less than 100 percent solids, the
maximum sample size the device can
accommuodale is tied to the percent
solids of the waste. The device can only
accommodate the minimal 100 gram
sample size for wastes that are 25
percent solids or less.

Another problem associated with the
extractor is that while EPA is proposing
to require the zero-headspace extractor
when dealing with volatiles, EPA is
requiring use of regular extraction
bottles when dealing with metals and
other non-volatile components, Regular
extraction bottles are much less
expengive and easier to use than the
zero-headspace vessel. The problem is

‘that while EPA originally intended the

zero-headspace extractor to be allowed
to be used for metals and non-volatiles
as well, certain features of the device,
and other constraints, have led EPA to
allow its use only when dealing with
volatiles.

The problem touches upon the SAB's
concern that, in the interest of precision,
one device and one set of operating
conditions should be specified (See
section VIII(D)). There are actually two
factors here which differ between
regular extraction bottles and the zero-
headspace vessel which could affect
precision. The first is that since regular
extraction bottles will provide for at
'east some headspace, agitaticn is likely
to be slightly greater than with the zero-
headspace vessel.

The second factor is that the two
devices involve different types of liquid/
solid separation techniques. Whereas
the ZHE requires piston-applied
pressure, use of bottles involves
conventional air pressure filtration.
These two means of applying pressure
to accomplish liquid/solid separation
are capable of producing different
results for some waste types.

b. Particle size reduction. The EP
protocol requires particle size reduction
in those cases where the waste cannot
pass through a 9.5 mm sieve, or has a
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surface area of less than 3.1 cm?/gm.
The TCLP continues with this
requirement. One difference, however,
deals with particle size reduction for
monolithic type wastes. The EP allows
the alternative of using the Structural
Integrity Procedure (SIP), which
amounts to pounding the monolithic
waste with hammer-like blows and then
conducting the extraction on the
resulting sample, whether in one piece
or in many pieces. The proposed TCLP
does not allow use of the SIP (i.e.,
requires particle size reduction) for
several reasons. The first reason again
has to do with precision and the Science
Advisory Board's comment to limit the
new procedure to one device and set of
operating conditions. Secondly, the
Agency believes that given the
uncertainties concerning the long term
environmental stability of solidified
wastes, an environmentally
conservative approach is warranted.
The SIP was originally developed as a
means of assessing the degree to which
a cementitious process stabilized a
waste to the extent that the waste
would remain as a monolithic block
even after disposal. Such stabilization
processes decrease leaching potential
through reduction of surface area, and
thus the area of potential leachate
contact. Many processes also provide
for chemical stabilization by binding
heavy metals in insoluble hydroxide and
other complexes. .

The Agency believes that physical
stabilization alone is not enough to
insure that components do not leach in
significant quantities from wastes. There
are two types of actions which may act
to reduce the physical integrity of
stabilized wastes. First, the action of
heavy landfill equipment, which the SIP
is designed to simulate, will act to
reduce the monolithic blocks into
smaller pieces. Secondly, and more
important, is the effect of natural
weathering forces, such as wet/dry and
freeze/thaw cycles (Ref. 10). The SIP
does not account for such weathering.
The Agency is currently investigating
the effects of natural weathering on
monolithic wastes, and may propose the
use of additional predictive
methodology at some later date. In the
interim, by not allowing use of the SIP,
the Agency insures that generators do
not rely on physical stabilization alone.

An unrelated issue regarding particle
size reduction also involves the
treatment of volatile compounds. While
EPA is attempting to prevent loss of
volatiles (through introduction of the
ZHE), if a waste containing volatiles
requires particle size reduction, it is
likely that some portion of these

volatiles will be lost before the waste is
introduced into the ZHE.

Herein lies a problem that may
require a trade-off. Is it more important
to reduce particle size or to prevent the
loss of volatiles? EPA believes that
particle size reduction is more important
and has addressed this problem in the
draft TCLP protocol by specifying that,
where possible, particle size reduction
be conducted to the extent possible on
the sample as it is being taken.

The protocol does recognize, however,
that there will be situations where
volatile containing samples requiring
particle size reduction cannot be
reduced under these conditions, In this
case, the protocol specifies that the
sample should first be refrigerated to
reduce the vapor pressure of the
volatiles, and then that the particle size
should be reduced with minimal
exposure to the atmosphere to, at least,
minimize the loss of volatiles. Another
alternative is to require extractions
under both conditions. Comments and
alternative suggestions regarding this
issue are solicited.

¢. Quality assurance requirements.
The quality assurance requirements of
the EP are relatively straightforward.
They require a minimum of one blanket
per sample batch, and the method of
standard addition (MSA) to be run for
all samples. The Agency has received
comments that requiring MSA for all
extractions, which is very expensive, is
unnecessary for all situations. This issue
is particularly significant in determining
the quality assurance requirements for
the TCLP, given the increased number of
analytes. In addition, the EP protocol is
felt to need clarification and expansion
in addressing other aspects of quality
assurance, such as sample holding
times.

The reader is referred to section 9 of
the draft TCLP protocol, which appears
as Appendix II to Part 261 in the
regulation section of this proposed rule
for review of the quality assurance
requirements. One change that deserves
mention here is in the requirement for
the method of standard addition (MSA).
Recognizing that MSA is expensive and
not always necessary, EPA is proposing
to require MSA only under certain
conditions (See Proposed Appendix Il to
Part 261). This change recognizes that
MSA is necessary only when the
measured concentration of a constituent
is close enough to the threshold, that
matrix interferences could yield a wrong
decision regarding the determination of
hazard, or when there is evidence that
severe matrix interference may be
present.

IV. Other Aspects of Proposal

A. Testing Frequency and
Recordkeeping

Under the framework being proposed
today, the determination of whether a
waste is a hazardous waste depends on
whether the concentrations of
constituents in the TCLP extract exceed
the applicable regulatory levels. Since
this determination is critical, EPA is
evaluating whether to require periodic
waste testing.

EPA has identified three general
approaches to testing requirements,
which are discussed in detail below.
First, EPA could require generators to
evaluate their wastes as to whether they
exceed applicable regulatory levels, but
not specifically require testing to make
this determination. This approach is
consistent with the current application
of the RCRA hazardous waste
characteristics. Second, EPA could
require testing of wastes at a frequency
specified by regulation. Third, EPA
could require the generator to test,
documenting the determination of the
appropriate testing frequency based on
guidance provided by the Agency.

As indicated above, existing
regulations (40 CFR 262.11) require
generators of solid wastes to determine
whether their waste is hazardous. If the
solid waste is not specifically excluded
from regulation, and it is not listed as a
hazardous waste in Subpart D of 40 CFR
Part 261, then the generator must
determine whether the waste is
hazardous by any of the hazardous
waste characteristics included in
Subpart C of 40 CFR Part 261. This
determination may be made by either
testing the waste or by the application
of knowledge of the waste in light of the
materials or the processes used in its
generation. Under 40 CFR 262.40,
generators are required to keep records
on how the hazard determination was
made. Thus, although generators are
held responsible for determining
whether their wastes are hazardous,
they are not specifically required to
perform testing.

Although this approach would place
the least burden on the regulated
community, EPA is concerned that this
approach may not promote voluntary
compliance and that it could hamper
Agency enforcement efforts against
those members of the regulated
community that do not comply
voluntarily with the regulations.

Another possible approach is to
require periodic testing, specifying in the
regulations both the method and the
frequency of testing. Thus, testing might
be required on a semiannual, or annual
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basis. This approach would make
enforcement of the regulations easier
and would likely induce a higher level of
voluntary compliance since the
regulations would be highly specific
regarding what constitutes an
acceptable testing program and what
actions and inactions would constitute
violations.

There are, however, several problems
with such an approach. First, there are
problems inherent in specifying an
appropriate testing frequency. Based on
data from the Office of Solid Waste's
Industry Studies Program and dala from
the Office of Water's Effluent Guidelines
Program, it is clear that many waste
streams are extremely variable in
concentrations of chemical constituents
from one plant to another; even when
the same general process is employed.
Variability exists not only from one
generator to another, but also spatially
and temporarily within a single plant or
process. This variability can be caused
by plant start-ups and shut-downs,
changes in raw materials, changes in
product specifications, seasonal
changes, or meteorological events,
While these factors tend to indicate the
desirability of requiring testing at
frequent specified intervals, the process-
specific nature of this variability (among
others] makes it difficult to identify a
generically appropriate testing interval.
For example, an appropriate frequency
for a continuous process might be too
infrequent for a batch process.

The third possible approach is to
require generators to perform testing on
their wastes, but not to specify a testing
frequency in the regulations. Rather,
generators would be required to
determine an appropriate testing
frequency based on guidance developed
by the Agency and to document, in their
records, this frequency determination,
The advantage of this approach is that
process-specific factors could be taken
into account in determining the
appropriate testing interval. Thus,
although there would be some
additional burden on generators to
determine, based on lhe guidance, the
appropriate frequency for testing
tailored to specific factors relating to his
process, there would be less of a chance
of requiring unnecessarily frequent
testing. This approach does, however,
present greater enforcement difficulties
than does the approach of specifying
generic periodic testing intervals.

Even if testing is specifically required,
a problem still remains as to how to
assure that the waste sample subjected
to testing is representative of both the
batch and tke process from which they
are derived. This problem arises not

only in the context of the Toxicity
Characteristic program, but also in
connection with other waste sampling
requirements. EPA is currently
developing a guidance manual on
representative sampling that will
address these concerns and anticipates
publishing that guidance in late 1986.

EPA is proposing to retain the
requirement that generators evaluate
their wastes as to whether they exceed
applicable regulatory thresholds, but not
specifically to require periodic testing.
EPA is, however, requesting comments
on the approaches discussed above, as
well as other possible alternatives to
these approaches.

B. Relationship To Multiple EP and Oily
Waste EP

As a result of its waste listing
program, EPA has listed a number of
wastes as being hazardous on the basis
that these wastes typically or frequently
contain hazardous constituents at
significant levels, or that they typically
or frequently exhibit one or more of the
characteristics of hazardous wastes. In
recognition, however, that individual
wastes may not actually be hazardous,
due perhaps to a different process or the
use of different raw materials, EPA has
established a “delisting program,”
where generators could demonstrate to
EPA that the particular waste in
question does not constitute a
hazardous waste. Although no waste to
date has been listed because it exhibits
the EPTC, the delisting program has
been applying the EP protocol to this
determination for the metal
contaminants (with the application of a
more conservative dilution/attenuation
factor).

Given that the delisting process
involves a more waste specific
approach, a number of situations have
arisen which have led EPA to modify the
EP to address specific situations. The
use of multiple extractions with
simulated acid rain have been used to
predict any long-term effects acid rain
might have on stabilized wastes (the

. Multiple Extraction Procedure or MEP),

and the Oily Waste EP (OWEP) has
been used to predict the leaching of
metals from wastes which contain
significant amounts of oily materials.
The OWEP was adopted because of the
Agency's concern that the oil present in
the wastes may (1) degrade, thus
permitting the metals to be leached from
the residue, or (2) migrate itself, and
transport metals present in the organic
phase to the ground water.

The Agency has a number of studies
underway to better define the situations
when such modifications are required.
Pending completion of such studies the

Agency will continue to employ the MEP
and OWEP only in the listing and
delisting programs where situation
specific decisions can be made.

C. Analytical Methods

The analytical methods proposed to
be used for TCLP extracts are shown in
section VIII{C) (See Table C-2), and also
appear in the regulation section of this
proposal as required methods. These are
SW-846 methods (Ref. 27).

Analyzing the TCLP extract for
phenolic compounds and phenoxy acid
herbicides poses a potential analytical
problem. The leaching fluid used in the
new leaching procedure is 0.1 M with
respect to acetate. Due to potential
interference from the acetate ion, the
routinely used analytical methods used
for these compounds (i.e., GC/MS-SW-
846 method 8270) may not be sufficient.
EPA is presently investigating these
methods to ascertain whether they are
sufficient, or, whether it may be
necessary to modify these methods. One
modification being investigated is
whether it may be possible to remove
the acetate ion from the extract before
determination of the phenolics and
herbicides.

EPA is also investigating the use of
high pressure liquid chromatography
(HPLC) using electrochemical and
fluorescence detection. HPLC with
fluorescence detection was used in
developing the improved leaching
procedure, and has been shown to
produce acceptable results [Ref. 6 and
7). A GC/MS method would be
preferable since use of the HPLC
method could add significantly to
analytical costs. Should the presence of
the acetate ion present substantial
problems to GC/MS, it is likely that
HPLC may be specified.

These methods are currently being
evaluated. The Agency solicits
comments and data on these or other
methods which may be appropriate. On
completion of these studies and
evaluation of data received, a method
for the phenolics will be selected and
proposed for use with TCLP extracts
prior to promulgation of this rule.

D. Notification Reguirements

The Agency has decided not to
require persons who generate, transport,
treat, store, or dispose of these
hazardous waste to notify the Agency
within 90 days of promulgation that they
are managing these wastes, The Agency
views the notification requirement to be
unnecessary in this case since we
believe that most, if not all, persons who
manage these wastes have already
notified EPA and received an EPA
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identification number. In the event that
any person who generates. transports,
treats, stores, or disposes of these
wastes has not previously notified and
received an identification number, that
person must get an identification
number pursuant to 40 CFR 262.12
before he can generate, transport. treat,
store, or dispose of these wastes.

V. Relationship to Other Regulatory
Authorities

As has been pointed out previously.
the Toxicity Characteristic threshold
setting approach is modeled along the
same lines as that used in the January
14, 1986 proposed standards for
implementing the Land Disposal
Restrictions regulations (51 FR 1603).
However, since the Toxicity
Characteristic proposes to use a Subtitle
D disposal model, a slightly broader
confidence interval for the Monte Carlo
simulation, and an order of magnitude
higher risk level for the carcinogens, the
regulatory thresholds may be different
than those proposed for banning wastes
from land disposal.

The reason for the different thresholds
in the Toxicity Characteristic relates to
the nature of characteristics and the
relationship between characteristics and
listings, as discussed previously in this
preamble. Characteristics are designed
to be self implementing hazardous
waste definitions in which waste and
management specific factors are not
considered. For that reason,
characteristics are established at levels
at which the Agency has a very high
level of certainty that a waste which
exhibits these properties, needs to be
managed in a controlled manner (i.e., is
a hazardous waste). The Agency
realizes that not all waste which exhibit
properties at levels below the
characteristic are safe for disposal as
nonhazardous waste. Rather, for those
wastes having properties lower than the
characteristic levels, and which are
demonstrated to pose a hazard to
human health or the environment, the
Agency undertakes waste specific
evaluations under the auspices of its
listing program. Wastes which are
determined to require controlled
management after consideration of the
factors identified in 40 CFR 261.11(a)(3).
(e.g., the nature of the toxic constituents,
toxicant mobility under various
environmental management scenarios,
volume of waste generated, potential
methods of management), are then
specifically listed as hazardous wastes
and subjected to the appropriate RCRA
management controls.

For the land disposal restrictions
program, the screening levels identified

through the equation are levels which
EPA is very certain are protective at
Subtitle C land disposal facilities.
Wasles not meeting the screening levels
are not banned outright from land
disposal, but rather subject to case-by-
case evaluations taking into account the
specific characteristics of individual
facilities. This case-by-case
determination is initiated by petitions
for exmption from the land disposal
restrictions. The evlauation of these
petitions will be based on results of
modeling similar to that used to set
screening levels, but with site-specific
rather than conservative generic factors
included. :

In addiiton, the HSWA requires a very
high standard of proof for a showing
that a hazardous waste is suitable for
land disposal. For this reason, the
Agency believes it is appropriate to use
a higher level of confidence and a lower
cancer risk level in the modeling for the
land disposal restrictions decisions,
than is used for the Toxicity
Characteristic. However, the Agency
requests comment on whether the risk
level and confidence level used in the
Toxicity Characteristic should be the
same as for the screening levels used in
the proposed land disposal restrictions
rule.

Whenever a waste or waste stream is
determined to be hazardous under
section 3001 of RCRA, il automatically
becomes a hazardous substance under
section 101(14) of the Comprehensive
Environmental Response,
Compensation, and Liability Act of 1980
(CERCLA). CERCLA section 103
requires that persons in charge of
vessels or facilities from which
hazardous substances have been
released in quantities that are equal to
or greater than the reportable quantities
(RQs), immediately notify the National
Response Center (at (800) 424-8802 or
(202) 426-2675) of the release. (See 50 FR
13456, April 4, 1985).

The term "“hazardous substance”
includes all substances designated in
§ 302.4(a) of the April 4, 1985 final rule
(50 FR 13474), as well as unlisted
hazardous wastes exhibiting the
characteristics of Ignitability,
Corrosivity, Reactivity, and Extraction
Procedure Toxicity (ICRE). (See
§ 302.4(b) of the April 4, 1985 final rule).

There are currently only 14
substances listed under CERCLA as
ICRE wastes on the basis of the EP
Toxicity Characteristic, most of which
are also specifically designated as
hazardous substances under 40 CFR
302.4(a). Under today's proposed rule, an
additional 38 compounds, which are also

specifically designated as hazardous
substances under 40 CFR 302.4(a), would
be incorporated under the newly defined
Toxicity Characteristic. Accordingly.
EPA proposes in this rulemaking to
amend Table 302.4 of 40 CFR 3024, to
remove “Characteristic of EP Toxicity"
and replace it with “Toxicity
Characteristic,” and to list the
additional Toxicity Characteristic
contaminants along with their final RQs
from Table 302.4.

The CERCLA program will also use
the TCLP procedure to help determine
when waste taken off-site must be
managed as a hazardous waste. To the
extent that the TCLP is applicable or
relevant and appropriate, the CERCLA
program will apply the TCLP in a
manner that is consistent with the
National Contingency Plan (NCP) (50 FR
47912, November 20, 1985) and policy on
CERCLA compliance (50 FR 47946,
November 20, 1985) with other
environmental statutes.

As indicated earlier in this preamble,
under section 405 of the Clean Water
Act (CWA), EPA establishes guidelines
for the disposal and use of sewage
sludge. The regulation of sewage sludge
is necessarily a complex matter because
these sludges fall within the jurisdiction
of several Federal environmental
programs. Under section 1004(27) of
RCRA, the definition of “solid waste™
specifically includes “sludge from a
waste treatment plant." In defining
“sludge,"” section 1004(26A) includes
wastes from a “municipal wastewater
treatment plant.”” Under section 102 of
the Marine Protection, Research and
Sanctuaries Act, EPA regulates the
ocean dumping of sludge, including
sewage sludge.

Where such overlapping jurisdiction
exists, EPA seeks to integrate and
coordinate its regulatory actions to the
extent feasible. Thus, consistent with
section 1006 of RCRA, the Agency's
strategy for the development of a
comprehensive sewage sludge
management regulation will result in the
establishment of a separate regulation.
Once this regulation is in place, all
sewage sludge use and disposal
practices will be covered under
appropriate provisions of section 405 of
the CWA. If appropriate, sewage sludge
that would be defined as a hazardous
waste will be exempted from coverage
under provisions of Subtitle C of RCRA,
once this separate sewage, sludge
regulation, which will provide an
equivalent level of protection, is issued.
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VI. State Authority

A. Applicability of Rules in Authorized
States

Under section 3006 of RCRA, EPA
may authorize qualified States to
administer and enforce the RCRA
program within the State. (See 40 CFR
Part 271 for the standards and
requirements for authorization.)
Following authorization, EPA retains
enforcement authority under sections
3008, 7003 and 3013 of RCRA, although
authorized States have primary
enforcement responsibility.

Prior to the HSWA, a State with final
authorization administered its
hazardous waste program entirely in
lieu of EPA administering the Federal
program in that State. The Federal
requirements no longer applied in the
authorized State, and EPA could not
issue permits for any facilities in the
State which the State was authorized to
permit. When new, more stringent
Federal requirements were promulgated
or enacted, the State was obliged to
enact equivalent authority within
specified time frames. New Federal
requirements did not take effect in an
authorized State until the State adopted
the requirements as State law.

In contrast, under newly enacted
section 3006(g) of RCRA, 42 U.S.C.
6926(g), new requirements and
prohibitions imposed by the HSWA take
effect in authorized States at the same
time that they take effect in
nonauthorized States. EPA is directed to
carry out those requirements and
prohibitions in authorized States,
including the issuance of permits, until
the State is granted authorization to do
s0. While States must still adopt
HSWA-related provisions as State law
to retain final authorization, the HSWA
applies in authorized States in the
interim.

Today's rule would be promulgated
pursuant to sections 3001 (g) and (h) of
RCRA, provisions added by HSWA.
Thus, it would be added to Table 1 in
section 271.1(j) which identifies the
Federal program requirements that are
promulgated pursuant to HSWA and
that take effect in all States, regardless
of their authorization status, States may
apply for either interim or final
authorization for the HSWA provisions
identified in Table 1, as discussed in the
following section of this preamble,

B. Effect on State Authorizations

As noted above, EPA will implement
today's proposed rule, when
promulgated, in authorized States until
they modify their programs to adopt
these rules and the modification is
approved by EPA. Since the rule will be

promulgated pursuant to HSWA, a State
submitting a program modification may
apply to receive either interim or final
authorization under section 3006(g)(2) or
3006(b), respectively, on the basis of
requirements that are substantially
equivalent or equivalent to EPA's, The
procedures and schedule for State
program modifications under section
3006(b) are described in 40 CFR 271.21.
The same procedures should be
followed for section 3006(g)(2).

Applying § 271.21(e)(2), States that
have final authorization must modify
their programs within a year of
promulgation of EPA’s regulations if
only regulatory changes are necessary,
or within two years of promulgation if
statutory changes are necessary. These
deadlines can be extended in
exceptional cases (40 CFR 271.21(e)(3)).

States with authorized RCRA
programs may already have
requirements similar to those in today's
proposed rule. These State regulations
have not been assessed against the
Federal regulations being proposed
today to determine whether they meet
the tests for authorization. Thus, a State
is not authorized to carry out these
requirements in lieu of EPA until the
State program modification is approved.
States with existing rules may continue
to administer and enforce their
standards as a matter of State law. In
implementing the Federal program, EPA
will work with States under cooperative
agreements to minimize duplication of
efforts.

States that submit official applications
for final authorization less than 12
months after promulgation of EPA's
regulations may be approved without
including standards equivalent to those
promulgated. Once authorized, however,
a State must modify its program to
include standards substantially
equivalent or equivalent to EPA's within
the time periods discussed above.

VII. Economic and Regulatory Impacts
A. Regulatory Impact Analysis
1. Executive Order 12291

Executive Order 12291 requires
regulatory agencies to conduct a
Regulatory Impact Analysis (RIA) for
any major rule. A major rule is one
likely to result in (1) an annual effect on
the economy of $100 million or more, (2)
a major increase in costs or prices for
consumers, individual industries,
Federal, State or local government
agencies, or geographic regions, or (3)
significant adverse effects on
competition, employment, investment,
productivity, innovation, or the ability of
United States-based enterprises to
compete in domestic or export markets.

EPA conducted an RIA to compare
several regulatory alternatives, as
explained in the following sections. The
RIA provides an analysis based on the
guidelines contained in the Office of
Management and Budget's “Interim
Regulatory Impact Analysis Guidance"
(Ref. 21) and EPA’s “Guidelines for
Performing Regulatory Impact
Analyses” (Ref. 28).

Based on the results of this analysis
the Agency has concluded that this
proposed regulation is a major rule with
an annual cost to the economy of $151
million and an annual benefit of $1,625
million. The benefits, however, may be
an overestimate since it is assumed that
all contaminated aquifers would be
cleaned up. Thus, the savings attributed
to not having to clean up those aquifers
would not accrue with a resuitant
decrease in benefits. Due to the case-by-
case nature of these cleanup decisions,
it was not possible to quantify this
overestimation.

The purpose of section VII(A1) is to
summarize the methodologies and
findings of the RIA. Section VII[(A)(2)
discusses the basic approach taken in
the RIA, and provides the regulatory
alternatives examined. Section VII[A)(3)
lists the industries projected to be
affected by the proposed actions, and
section VII{A)(4) discusses the
methodologies employed in the
economic impacts, benefit, and cost
analyses. Finally, section VII(A)(5)
reviews and compares the results of the
benefit and cost estimations. The full
draft RIA is available as part of one of
the background documents supporting
this proposed regulation (Ref. 22).

This proposed rule was submitted to
the Office of Management and Budget
for review, as required by Executive
Order 12291.

2. Basic Approach/Regulatory
Alternatives

EPA is proposing to expand its list of
contaminants under the EP Toxicity
Characteristic to include a total of 52
contaminants. As explained earlier, and
in sections VIII (A), (B) and (C),
regulatory levels for these contaminants
have been established by multiplying
the chronic toxicity reference level for
the contaminant, by its compound
specific dilution/attenuation factor.
Since EPA was in the process of refining
both its chronic toxicity reference levels
for some of the compounds, and its
ground water transport model, many of
the actual levels proposed today could
not be used in estimating regulatory
impact. Since the ground water
transport model was in the process of
being refined, straight dilution/
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attenuation factors of 10, 100, and 1,000
were applied to estimated chronic
toxicity reference levels, to arrive at
three levels of regulation. Thus,
including the status quo (i.e., no
regulation), a total of four regulatory
alternatives were examined.

This approach was taken as it would
provide minimum and maximum
estimates of regulatory impact, and also
because it provided EPA with
comparative cost and benefits estimates
for three levels of regulation. Since the
regulatory levels for the elemental
drinking water standards are being
retained, and since the TCLP is expected
to be roughly equivalent to the EP, this
RIA also assumes that the universe of
waste regulated as a result of the
elemental drinking water standards is
unchanged. Benefits and costs'were
determined, then, for the following
regulatory alternatives:

Alternative 1. Includes all currently
unregulated wastes which would
produce a TCLP extract containing any
of the contaminants at a level greater
than or equal to 100 times the chronic
toxicity reference level.

Alternative 2. Same as above except
this alternative evaluates a level greater
than or equal to 10 times the chronic
toxicity reference level,

Alternative 3. Same as above except
this alternative evaluates a level greater
than or equal to 1,000 times the chronic
toxicity reference level.

Alternative 4. Status quo (i.e., no
regulation).

The proposed regulation, since it
employs compound specific attenuation
factors, does not exactly mirror any of
the alternatives studied. Rather, it falls
between alternatives 2 and 3, with 40
compounds having a dilution/
attenuation factor of 14.4, and 12
compounds with factors ranging from 18
to 150 (See section VIII(C). As will be
seen from the discussion which follows,
alternatives 1 and 2 both yield almost
identical results for both costs and
benefits. Thus, basing the conclusions
on the results of alternatives 1 or 2 are
not expected to result in any significant
difference.

Benefits and costs for each regulatory
alternative are compared to those of the
baseline status quo. The status quo is
assumed not to require industry to incur
additional waste management costs.
However, this RIA assumes that society
will incur the costs of not regulating
these wastes. The “social” costs of the
status quo are assumed to be the
benefits that would occur if the wastes
were regulated. They vary with the
projected number of affected facilities.

Note that no original research,
sampling, or analyses were conducted

as part of this RIA. In addition, as in all
RIAs, a number of assumptions were
made in order to predict impact.
Assumptions about potentially affected
wastes were based primarily on
technical judgment, review of available
literature and data, and EPA guidance.
The determination of whether wastes
would be hazardous under this proposed
rule was based primarily on the
solubility of individual contaminants
rather than actual testing or data.
Consequently, EPA believes that the
estimates of projected impact indicated
in the following paragraphs, are
conservative (i.e., overstated) and
should be viewed in a relative sense. In
addition, although EPA expects to have
better impact estimates (and some
additional actual data) when this
proposed regulation is promulgated, the
very nature of predicting impact based
on assumptions and technical judgment
dictates that impact estimates still be
viewed in a relative sense.

3. Affected Industries

Since the proposed action is chemical
specific rather than industry-specific, it
affects a wide range of industries. The
following table (Table 2) shows the
affected industries by Standard
Industrial Classification (SIC) code, and
gives the number of potentially affected
facilities:

TABLE 2.—DIRECTLY AFFECTED INDUSTRIES

sic Atfect.
. ed
Industry code Description tacili-
No. ties '
Plastics 2821 | Manutfacturing of 823
materials and synthetic resins,
resins, plastics materials and
nonvuicanizable
elastomers.
Synthetic 2822 | Manufacturing synthetic 2
rubber rubber by
polymerization or
copolymenzation,
icinals and 2833 | Manufacturing bulk 1
botanicals. organic and inorganic
medicinal chemicais
and bolanical drugs.
Soap and other | 2841 | Manufacturing soap and 2
detergents. synthetic organic
detergents, inorganic
alkaline detergents,
and crude and refined
glycerin.
Surface active 2843 | Producing surface active 22
agents. preparations as
waetting agents
emulsifiers, and
penetrants.
Paints and 2851 | Manufacturing paints, 2
allied varnishes, and allied
products. paint products.
Cyclic crudes 2865 | Manufacturing coal tar 185
and . crudes and cyclic
intermediates. organic intermediates,
dyes, color lakes, and
toners.
Industrial 2869 | Manufacturing industrial 214
organic organic chemicals not
chemicals. elsewhere classified

TABLE 2, —DIRECTLY AFFECTED INDUSTRIES—

Continued
SIC A(::’cl-
Industry code Description facill-
No. l ties)
Agncultural 2878 I Formulation and 7
chemicals. preparation of pest
control chemicais,
including insecticides,
fungicides, and
herbicides.
Petroleum 2811 | Producing gasoline, 2
refining kerosene, fuel oils,
lubricants, and other
petroleum derived
products.
Nonferrous 3357 | Drawing, drawing and 5
wire drawing insulating, and
and insulating wire and
insulating. cable of nonferrous
metals.
Total......... 1.265

! Based on Alternative 2 (10 xdilution/attenuation factor).

Most of the plants that produce and use
the proposed chemicals appear in the
organic chemical industries. Any facility
that is projected to generate a waste
which could produce a TCLP extract
containing any contaminant at
concentrations greater than the
regulatory level (i.e., the solubility of the
contaminant exceeds the level), is
assumed to be a hazardous waste.
(Those wastes currently regulated by
RCRA are not included in the analysis.)
The number of affected facilities may
include plants that produce or use more
than one of the chemicals. The actual
number of plants affected may therefore
be less than the total shown.

The RIA addresses primarily the
impact of the expansion of the Toxicity
Characteristic on the industrial sector. It
is apparent, however, that since sewage
sludges are defined as solid wastes
under RCRA, today's proposal will also
have an impact on the municipal sector.
Given that there are some 15,000
municipal generators of sewage sludge
across the United States, the impact
could be significant, While less than 10
percent of these facilities accept
sufficient industrial waste to cause any
concern, these facilities generate most of
the sewage sludge across the United
States.

The existing and proposed regulations
do not differ in their treatment of metals.
Thus, any impact of the proposed
regulation on the municipal sector
would be due solely to the additional
organic compounds. Due to this concern,
EPA has begun a testing program to
evaluate these sludges. To date, eight
sewage sludges from facilities receiving
significant industrial input have been
tested with the TCLP, and all were
found not to exceed any of the Toxicity
Characteristic levels (organics or
inorganics). Although more sewage
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sludge is being tested, EPA expects that
only sludge containing very high levels
of the organic toxicants proposed for
addition (which would most likely be
introduced through industrial input),
would be defined as hazardous. Very
few’sewage sludges are expected to be
hazardous wastes.

Hence, most of the impact of the
proposed rule on the municipal sector
will be the requirement to evaluate
sludges against the Toxicity
Characteristic levels. This, as explained
earlier in the preamble, does not
necessarily mean that all sewage
sludges will be tested using the TCLP.
Rather, as with the current EPTC, the
vast majority of sewage sludge
generators will perform that hazard
determination using their knowledge of
the sludge they generate. EPA believes
that most of the municipal facilities
receive such small amounts of industrial
input, that they will be able to support a
determination of non-hazardousness
without having to test sludges using the
TCLP.

To assess more fully the regulation’s
impact on the municipal sector, the
Agency will be collecting additional
data during the period between proposal
and promulgation. To help the Agency in
its impact estimates, EPA is requesting
that data on municipal sewage sludges
generated with the EP, the TCLP, or total
analyses be sent to the Agency.
Although it is not necessary to indicate
the source of the sewage sludge, EPA
solicits information such as the extent of
industrial input to the generating
facility, the type of industry involved,
the amount of sludge generated by the
facility annually, the type and extent of
sludge generation and treatment (e.g.,
primary, secondary, tertiary, filtration,
etc.), and the disposal method used.

4. Methodology Employed

a. Economic impacts methodology. A
Partial Equilibrium Multimarket (PEM)
model was used to estimate economic
impacts. The basis of this model is the
partial equilibrium framework, in which
only a manageable number of markets is
modeled. Economic impacts, or
equilibrium changes, in non-modeled
markets are assumed to be insignificant.

Input, directly affected, and output
markets ideally would be linked
together by a vertical market structure.
A majority of the expected market
changes would be modeled by the
structure in which markets are linked to
each other through the purchase of
inputs or the sale of outputs. As changes
occur in one market, resource
reallocations by buyers and sellers
prompt changes in other markets.
Limited data availability imposes

constraints on such a modeling effort.
Thus, the economic impacts model, used
quantitatively, projects economic
impacts only in the identifiable directly
affected markets.

As described in the full RIA, directly
affected markets have been identified at
the four-digit SIC level. Since different
products are included within a four-digit
SIC code, products unaffected by the
proposed regulation may unavoidably
be included in this analysis.

The directly affected markets are
linked together by means of the PEM
model. Data requirements include an
original equilibrium, supply functions,
demand functions, and the initial
impacts caused by the proposed
regulatory alternatives. Several
assumptions make this data collection
effort more manageable. Within this
economic impacts model, all supply
functions are treated as being perfectly
elastic, This assumption limits the
interaction between directly affected
markets. A demand shift in an output
market does not change input price and
does not change production costs of a
directly affected product. What this
simplification implies cannot be
assessed because of limited data. In the
long run, however, all supply functions
tend to become more elastic (or flatten),
making the importance of this
assumption less significant.

Demand functions are assumed to
incorporate changes in equilibrium. As
defined by Just, Heath, and Schmitz
(Ref. 15), these general equilibrium
demand functions define the
relationship between price and quantity,
given all changes in output markets. For
example, a price increase and quantity
decrease in an output market ordinarily
will shift demand for a directly affected
product. With a general equilibrium
demand function, a shift in demand
function does not have to be defined.

Market changes caused by the
proposed regulation are straightforward.
Initial equilibrium changes occur as
increased production costs and cause
supply functions in the directly affected
markets to shift up. Owing to the

. assumptions listed above, these new

prices and quantities now represent a
new equilibrium since input prices do
not change and demand for directly
affected products does not shift.
Changes in the unmodeled input market
are only changes in quantity traded.
Changes in unmodeled output markets
are an increase in price and a decrease
in quantity traded.

The PEM model simplifies the
analysis in several ways. Most
importantly, it allows measurement of
all social costs in the directly affected
markets. Also, it allows the economic

impacts to be solved in several steps
rather than simultaneously. The
projected economic impacts are then
used to define benefits and costs.

b. Benefits estimation methodology.
Regulation of wastes containing any one
of the selected chemicals is anticipated
to result in a reduced risk of
contamination of ground water that
serves as a supply of drinking water for
many communities, If the contaminating
chemical is a carcinogen, consumption
of drinking water may result in an
excess incidence of cancer cases in the
population. Ingestion of noncarcinogenic
chemicals in drinking water at a level
above the RfD may be correlated with
toxic, reproductive, or genetic effects,
depending on the particular chemical. If
people avoid drinking contaminated
ground water, switching to an
alternative water source imposes
substantial costs on the affected
communities. Often, if a chemical has
been detected in the ground water, the
contaminated aquifer is cleaned up (to
the extent possible) and the landfill
treated, which also results in additional
costs to the community.

Estimates are made for each chemical
of the health effects and switching and
cleanup costs (corrective costs)
attributable to the presence of that
chemical in the ground water.
Regulation of the waste is assumed to
prevent these estimated health effects
and corrective costs completely. The
estimated benefits attributable to the
regulation are the health effects and
corrective costs avoided by its
implementation.

Four steps are used to determine
benefits: (1) Estimate quantity and
concentration of chemical in landfill, (2)
estimate concentration of chemical in
leachate (i.e., TCLP extract), (3) estimate
chemical concentration at drinking
water well, and (4) estimate health
effects and corrective costs attributable
to that ground water contamination.

. The unregulated wastes are assumed
to be disposed in a landfill each year for
20 years (the average lifetime of a
landfill). The amount of the chemical
contaminant that leaches through the
landfill, and the leaching duration, is
determined using a leachate
concentration model. From the bottom of
the landfill, the contaminant is
transported through the aquifer to the
community well. The concentration of
the contaminant at the well varies over
time and is tracked over 100 years with
a ground water transport model. The
health and corrective costs attributable
to the contaminated well are then
estimated by a health and corrective
costs model.

Qoan umd b PR ad e gy
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Two methods—the Base Case Method
(Alternative 1) and an Alternate Method
(use of a ground water transport model)
were employed to estimate the
concentration of the chemical in the
leachate at the well. The estimated
benefits presented in the next unit are
calculated using the Base Case Method.
This method assumes (1) that the landfill
receives predominantly domestic refuse,
with only 5 percent of the landfill
holding industrial waste, (2) that the
character of the leaching fluid to which
wastes are exposed is primarily &
function of the non-industrial material in
the landfill, (3) that the landfill is
located over an aquifer that is a source
of drinking water, (4) that the soil below
the landfill has limited attenuative
capacity, (5) that the nearest drinking
water wells are 150 meters (500 ft)
downgradien! from the landfill, and (6)
that as constituents migrate from the
landfill through the unsaturated and
saturated zones to the source of drinking
water, they are attenuated by a factor of
100.

¢. Cost estimation methodology. The
current disposal costs, or baseline, must
be established if the increased disposal
costs incurred by waste generators due
to the proposed regulation are to be
estimated. Current disposal costs are a
function of the disposal alternatives in
use. Where the waste is not a listed
hazardous waste, current disposal
practices are identified by examining
the technical literature, by analogy to
similar wastes for which disposal
practice is known, or by assumption.

Some baseline disposal alternatives
may understate the actual treatment and
disposal applied to that waste, because
no effort has been made to determine
which wastes may be affected by State
and local regulations that are more
stringent than Federal regulations. This
may also occur because firms
voluntarily may be applying more
thorough treatment and disposal than
required by regulation. The result of this
potential understatement of baseline
trealment and disposal alternatives is
_ that the estimated increase in disposal

costs to comply with the characteristic
approach will be greater than the actual
increase.

For currently landfilled wastes not
listed as hazardous but subject to the
regulation, disposal practice after
regulation will become more stringent
and costs will increase. Disposal costs
are assumed to remain the same for
wastes currently incinerated or
deepwell injected. Solvent wastes and a
few other wastes are assumed to be
incinerated.

Using model plant information,
estimates of the incremental disposal

and operating and maintenance costs
associated with the implementation of
the alternatives are projected. These
estimated costs are then compared to
the cost of contracting with commercial
disposal services to estimate properly
the minimum costs incurred by the
affected facilities. These costs are
annualized to reflect an accurate
measure of the increased production
costs associated with this proposal.
Estimates of percentage cost change are
generated for use in the product/
consumption model. Under the
assumption of full-cost pricing, these
percentage estimates are determined by
dividing the annualized incremental
costs by the value of shipments in
affected SIC industries.

The economic impacts model is used
to derive all costs or welfare losses
borne by consumers of directly affected
products. Consumers suffer a welfare
loss because they lose consumer
surplus, or the value placed on
consumption in excess of the amount
required to purchase a product.
Economic theory allows the estimation
of total consumer costs through impacts
in the directly affected markets. Thus,
input and output market data are not
required.

Consumer surplus losses represent the
only recurrent or annual costs. Changes
in waste disposal methods in response
to a regulation are represented by an
upward shift in the supply function. The
higher production costs that result
create a new equilibrium and a
consumer surplus loss. The new
equilibrium will have lower production
at a higher cost than the initial
equilibrium. A real resource cost is the
value of the additional costs incurred to
produce the new lower level of output. A
dead-weight loss is the loss in surplus
value consumers placed on those units
that will no longer be produced.

Extension of the above analysis to a
multimarket situation is straightforward.
Since impacts in input and output
markets need not be considered, total
welfare costs are developed by
assuming welfare costs in the directly
affected markets.

Consumer surplus costs represent
annual costs. Within this analysis all
baseline data are presented for the year
1982. Consumer surplus losses will
continue to be incurred, however, for an
unknown number of years. To develop
cost estimates for future years, costs are
first estimated for 1982 and then
assumed to be constant for all
subsequent years. This simplifying
assumption is necessary since time
constraints preclude the projection of
market trends.

Implementation costs, consisting of
transaction costs and employment
losses, represent losses in welfare tha!
will be incurred only once. Transaction
costs.represent the value of resources
that would be expended to determine if
a waste stream is to be regualated.
These costs are based on an estimated
cost of sampling and analyzing each
waste stream by affected facilities,

Employment losses occur since goods
and services are forgone when
individuals are employed. Losses are
based on the projected change in
production and employment-to-output
ratios for each directly affected market.
These losses are not valued in dollar
terms because projecting the length of
time for which an employee is
unemployed is difficult. Similarly, the
value to place on time, individual job
skills, age, education, and personal
dislike of being unemployed are not
valued in dollar terms.

5. Results

a. Aggregate benefits. Continued use
of current practices for managing wastes
producing TCLP extracts containing the
selected chemicals in excess to
regulatory levels is expected to result in
the deterioration of environmental
quality. This deterioration may elevate
risks to human health and reduce the
quality of environmental resources, such
as drinking water. The major route by
which environmental quality is expected
to be affected is through the leaching of
contaminated wastes into ground water.
Over 50 percent of the U.S. population
uses ground water for drinking water.
Further, contaminated ground water can
enter surface water, reducing its quality.
The capacity of both ground water and
surface water to assimilate toxic
chemicals is limited.

If people drink contaminated ground
water, a wide range of health effects
may occur, from simple gastrointestinal
problems to cancer and birth defects.
The focus is on the possible excess
cancer cases if the selected chemicals
are not regulated. It is assumed that
contaminated water would continue to
be used as a drinking water source until
the concentration reached taste or odor
thresholds of the average person. When
that threshold is attained, it is assumed
they would switch to alternative water
sources.

When a landfill is recognized as a
source of ground water contamination, it
is also assumed that the municipality
would take action to prevent further
leaching of the chemicals. Estimates
were developed for a representative
community and aggregated to obtain
national totals. This aggreation process
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is not very precise, so the reader is
cautioned te interpret the results
presented carefully. The benefits and
costs for each regulatory alternative are
summarized in the following table
(Table 3).

TABLE 3.—BENEFIT-COST ASSESSMENT

tory alternative
Benefits-Costs ~ _Rgg»uiggy_ﬁ_r__‘ =,
1 2 3
Monetized benefits:*
Avoided cost of alternalive
water source: |
Present value (S109" ... 3218 3317 3174
A ($10%/Ye) 378 3%0 373
Avoided cost of aquiter
cleanup:
Present value (S10%)*...........| 11,897 | 12316 | 11,719
Ar lized ($109/Yr) 1,398 1447 1377
Monetized costs:
Heal resource cost:
Presant value ($10%* ...l 1,285 1,287 1,186
Annualized ($10%/Y1)............ 15 151 139
Deadweight  consumer  sur-
plus cost:
Present value ($10°)* A 1.2 12 1.0
Annualized ($10°/Yr). 0.1 01 01
Transaction cost {$10%)¢ 12 1.2 1.2
Net monetized benefits:*
Present value (S10°) ..., 13,830 | 14,345 | 13,706
Annualized (8107/Y1)............ 1,625 1.685 1,610
Nonmonetized benefits:*
Avoidaed cancer cases ... 54 54 53
Avoided person-years of ex-
posure above the chronic
threshould (10%) ......ccoceene, 48 48 0
Nonmonetized costs:
Empioyee disiocations............... 407 407 372

* Benefits are hased on Alternative 1.

" 20-Year cost discounted at 10 percent

* One-ime cost incurred first year.

“Monetized benefils minus monetized costs excluding
transaction costs

These estimates of the health effects
and corrective costs attributable to a
waste are developed for a typical
community. The estimates of the
aggregate benefits of the proposed
regulation are obtained by assuming
that health effects and corrective costs
would be avoided by all the
communities affected by the proposed
regulation. Since the aggregation
process used assumes that each waste
affects a single typical community, it is
somewhat arbitrary. Again, the reader is
cautioned to interpret results with care.

b. Aggregate costs. Benefits of the
regulatory alternatives would be
accompanied by costs. As described
previously, total costs of the regulatory
alternatives includes real resource costs,
dead-weight consumer surplus losses,
dead-weight producer surplus losses
(capital value losses), employee
dislocation costs, and transaction costs.
Two of these welfare costs have not
been projected in this analysis.
Employee dislocations have been
quantified, but their social costs have
not been evaluated. Capital value losses
incurred by owners of affected capital
also have not been evaluated.

¢. Benefit-cost comparison. Most
public policy alternatives have benefits
and costs. Policy evaluation can be

difficult because these benefits and
costs typically accrue to different
individuals. Harberger (Ref. 11) has
argued that:

when evaluating the net benefits or costs of a
given action (project, program, or policy), the
costs and benefits accruing to each member
of the relevant group (e.g., a nation) should
normally be added without regard to the
individuals to whom they accrue.

This principle dates to Kaldor (Ref. 16)
and Hicks (Ref. 12), who argued that a
change should be instituted if a potential
gain exists so that those who bear the
cost could be compensated fully for their
loss by the beneficiaries, and the
beneficiaries would still be better off
than before. Following the Kaldor-Hicks
principle, this RIA evaluates benefits
and costs to society at large without
regard to their incidence.

Table 3 summarizes the benefits and
costs of the regulatory alternatives. The
difference between the monetized
benefits (i.e., avoided corrective costs)
and monetized costs (i.e., real resource
and dead-weight consumer surplus
costs) is compared using the annualized
method. This difference is positive for
all regulatory alternatives. Thus, each
alternative would provide an
improvement in economic welfare.

An evaluation of the regulatory
alternatives will allow a comparison of
the different regulatory levels for the
proposed contaminants. Moving from
Alternative 2 to 1, respectively leads to
virtually no changes in health benefits,
but does increase the net monetized
benefits by $61 million per year. This
suggests that Alternative 2 is preferable
to Alternative 1. Moving from
Alternative 3 to 1 leads to substantial
reduction in health benefits, and yields a
decrease in net monetized benefits of
$14 million per year.

As explained earlier, this RIA
compares the benefits and costs of
several regulatory alternatives that were
determined by mulitplying estimated
chronic toxicity reference levels for the
selected compounds, by assumed
dilution/attenuation factors of 10, 100
and 1,000. This was necessary, as the
toxicity reference levels and the model-
generated dilution/attenuation factors
that were proposed today could not be
generated in time for this analysis.
Hence, while this analysis provides
estimates of the range of regulatory
impacts due to the proposed rule, it does
not directly provide an estimate of the
impact of the proposed rule. The final
RIA which will accompany the
promulgation of this rule will analyze
the benefits and costs based on the final
regulation,

B. Regulatory Flexibility Act

Under the Regulatory Flexibility Act, 5
U S.C. 601-612 whenever an Agency is
required to issue for publication in the
Federal Register any proposed or final
rule, it must prepare and make available
for comment a Regulatory Flexibility
Analysis which describes the impact of
the rule on small entities (i.e., small
business, small organizations, and small
government jurisdictions), unless the
Agency's Administrator certifies that the
rule will not have significant economic
impact on a substantial number of small
entities.

The Agency has examined the
proposed rule's potential impact on
small businesses, and has concluded
that this regulation will not have a
significant impact on a substantial
number of small entities. Again, for the
reasons stated in the above section, this
analysis does not directly provide an
estimate of the impact of the proposed
rule on small businesses.

More than 20 percent of the small
firms in an industry is considered a
substantial number of affected firms.
This analysis uses a worst-case
approach and assumes that all affected
facilities belong to small firms. Three
standard measures suggested by EPA
guidance are used in determining a
significant impact on small firms within
an industry. These are (1) when
annualized compliance cost as a
percentage of total costs of production is
greater than 5 percent, (2} when capital
costs of compliance represent a
significant portion of capital available to
small entities, and (3) when annualized
compliance cost as a percentage of sales
for small firms is more than 10
percentage points higher than
annualized compliance costs as a
percentage of sales for large firms. For
the purposes of this analysis, the costs
associated with the first regulatory
alternative are used in assessing the
significance of impacts on the small
firms within affected industries.

In determining the ratios needed for
the third measure, annual compliance
costs for each industry are apportioned
into two groups. One group is used with
the receipts for large firms and the other
is used with receipts for small firms. The
proportion going to each group is equal
to the percentage of small and large
firms above and below the size standard
of 50 employees. EPA has elected not to
adopt the Small Business
Administration’s definition of small
business, which is fewer than 500
employees for most SICs, because it
would include the majority of plants in
the regulated community. Using a
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threshold value which includes a
majority of the total population obscures
any differential impacts on smaller
firms. The Agency considers a threshold
value of fewer than 50 employees to be
a more sensitive index of impacts on
small businesses.

For the other two measures, the entire
cost for the industry is compared to the
aggregate data for small firms as a worst
case. This will provide an extreme
estimate of the number of industries that
have small firms that might experience a
significant impact. A “significant portion
of capital available to small entities”
depends on the average annual portion
of new capital expenditures spent on
pollution abatement in the last 10 years.
If capital costs as a percentage of new
capital expenditures are more than 10
percentage points larger than the
average percentage that has been spent
in the last 10 years, than the capital
costs are determined to be significant.

Under this analysis, no SICs are
impacted significantly by any of the
three measures described. Accordingly, I
certify that this proposed regulation will
not have a significant economic impact
on a substantial number of small
entities. This regulation therefore does
not require a Regulatory Flexibility
Analysis.

C. Paperwork Reduction Act

The proposed rule contains
information collection requirements
subject to OMB review under the
Paperwork Reduction Act of 1980, 44
U.S.C. 3501 et. seq. Specifically, under 40
CFR 262.40, generators are required to
keep records on how the hazard
determination was made for the wastes
they generate. EPA believes that these
information collection requirements are
insignificant and has not prepared
documentation pursuant to the
Paperwork Reduction Act. If necessary,
such documentation will be prepared for
the promulgated rule.

VIIL. Additional Information
A. Chronic Toxicity Reference Levels
1. Introduction

When the EP Toxicity Characteristic
(EPTC) was promulgated in May of 1980,
the only standards which existed for
establishing toxicity levels, and which
addressed chronic exposure, were the
National Interim Primary Drinking
Water Standards (NIPDWS). These
addressed 8 metals, 4 insecticides and 2
herbicides, and hence, EP toxicity
thresholds were limited to these 14
contaminants. Today, however, chronic
toxicity levels have been established for
a number of additional toxicants. This
Section provides details on the chronic

toxicity reference levels which are being
proposed for use in expanding the
Toxicity Characteristic.

2. Non-Carcinogenic Constituents

Establishing regulatory levels for
individual contaminants requires the
initial input of a health reference level.
Determination of the appropriate level is
dependent upon the nature of the toxic
effect of the constituent, specifically
whether or not the constituent is a
carcinogen. Substances which do not
cause cancer exert toxicity through
mechanisms which exhibit physiological
thresholds. Thus a reserve capacity,
assumed to exist within an organism,
must be depleted or overwhelmed
before toxic effects are evident. Simply
put, for each non-carcinogen there is
some low level of exposure which has
no effect on humans. Protection against
a chronic toxic effect for a non-
carcinogen is achieved by keeping
exposure levels at or below the
reference dose.

For non-carcinogenic constituents, the
Agency is proposing to use Reference
Doses (RfDs) as the starting point for
establishing chronic toxicity regulatory
levels. An RfD is an estimate of a
lifetime daily exposure of a substance to
the general human population, which
appears to be without an appreciable
risk of deleterious effects. Conceptually,
the RfD is closely related to the term
Acceptable Daily Intake, ADIs were first
used by the Food and Drug
Administration (FDA) in 1954 as specific
guidelines and recommendations on the
use of “safe" levels of chemicals, such
as food additives or food contaminants,
for human consumption (Ref. 18). Since
their initial use by the FDA, ADIs have
been used by other public health
agencies in establishing “safe" levels for
toxic chemicals. The Food and
Agricultural Organization, World Health
Organization, and EPA have used ADIs
in the process of establishing allowable
pesticide residues in foodstuffs (i.e.,
tolerances). The National Academy of
Science and EPA have estimated ADIs
for purposes of establishing safe levels
of contaminants in drinking water (Ref.
30).

The experimental method for
estimating the RfD is to measure the
highest test dose of a substance which
causes no statistically or biologically
significant effect in an appropriately
conducted animal bioassay test. This
experimental no-observed-adverse-
effect-level (NOAEL) is an estimate of
the animal population's physiological
threshold, The RfD is derived by
dividing the NOAEL by a suitable
scaling or uncertainty factor.

NOAELSs are usually obtained through
a chronic study or a 90-day subchronic
study. Other available toxicological
data, such as metabolism and
pharmacokinetics, are used to validate
the judgmental choice of a particular
dose level as the NOAEL. Confidence in
the NOAEL, and therefore in the RD, is
dependent on the quality of the
experiment, the number and type of
animals tested at each level, the number
and range of dose levels, the duration of
the study (i.e., chronic vs subchronic),
and the nature of the biological endpoint
measured (i.e., the severity of the
observed effects). The longer the
duration of the study, the smaller is the
uncertainty factor applied to the
NOAEL. Selection of the appropriate
uncertainty factor involves scientific
judgment and the application of general
guidelines (Ref. 30). The derivation of
RfDs used for establishing regulatory
levels has been evaluated and verified
by an Agency workgroup (Ref. 30, 31,
and 32),

Table A-1 presents the proposed non-
carcinogens and their RfDs. The RfDs in
this table are calculated by assuming
that a 70 Kg person ingests the
compound in 2 liters of drinking water
per day.

TABLE A-1.—NON-CARCINOGENS AND RFDs

(MG/L)

Compounds RID
Carbon disulfide 4
Chic 1
o-Cresol ‘2
m-Cresol ‘2
p-Cresol 12
1,2-Dichlorc 3
Isobutanol 10
Methyl ethyl ketone 2
Nitrob e 0.02
Pentachloroph 1
Phenol 4
Pyridine 0.075
2.3,4,6-Tetrachiorophenol 104
Toluene 10
2.4,5-Trichiorop | 4

! Preliminary estimate of RiD.

For some of the contaminants
addressed in today's proposed rule,
insufficient toxicological data exists for
establishing an RfD. EPA is using
preliminary data for isobutanol, ortho-,
meta-, and para-cresol, and 2,3.4,6-
tetrachlorophenol while appropriate
testing continues. The Agency will
revise these RfD's and repropose the
regulatory levels if necessary. Note also
that the Agency intends to propose
regulatory levels for nickel and thallium
during the period between proposal and
promulgation of this rule. The chronic
toxicity levels for nickel and thallium
are expected to be 0.15 and 0.002 mg/I,
respectively.




21666

Federal Register / Vol. 51, No. 114 / Friday, June 13, 1986 / Proposed Rules

3. Carcinogenic Constituents

The use of the RfD is appropriate only
for non-carcinogenic toxic endpoints. In
the absence of chemical specific
information on mechanism of action or
kinetics, EPA science policy suggests
that no threshold dose exists for
carcinogens. No matter how small the
dose, some risk remains.

The dose-response assessment for
carcinogens usually entails an
extrapolation from an experimental high
dose range and observed carcinogenic
effects in an animal bioassay, to a dose
range where there are no observed
experimental data, by means of a pre-
selected dose-response model. The slope
of the dose-response curve is
determined by this model. EPA's
Carcinogen Assessment Group has
estimated the carcinogenic potency (i.e.,
the slope of risk versus exposure) for
humans exposed to low dose levels of
carcinogens, These potency values
indicate the upper 95 percent confidence
limit estimate of excess cancer risk for
individuals experiencing a given
exposure over a 70 year lifetime. In
practice, a given dose multiplied by the
slope of the curve gives an upper limit
estimate of the number estimated to
develop cancer. The slope can be used
to calculate the upper limit of the dose
which gives rise to a given risk level
(e.g., one response in a hundred
thousand). By specifying the level of risk
(no matter how small) one can estimate
the lifetime dose corresponding to it.
The upper limit of the dose of a
carcinogen corresponding to a specific
risk level is called the Risk Specific
Dose (RSD). To arrive at a starting
health limit for a carcinogen, a risk level
or range of concern must be specified.
EPA proposes to specify a risk level of
concern on a weight-of-evidence basis,
as described below.

In November 1984, EPA proposed
Guidelines for Carcinogen Risk
Assessment (49 FR 46294), which
described a scheme to characterize
carcinogens based on the experimental
weight of evidence. This scheme is
based on considerations of the quality
and adequacy of the experimental data
and the kinds of responses induced by a
suspect carcinogen. The classification
scheme is generally an adaptation of a
similar system developed by the
International Agency for Research on
Cancer (Ref. 13).

EPA'’s classification of weight-of-
evidence system comprises five groups.
Group A indicates human carcinogens.
This classification is based on sufficient
evidence from epidemiological studies
of a causal association between human
exposure to the substance and cancer.

Group B indicates probable human
carcinogens. The evidence of human
carcinogenicity from epidemiological
studies for substances within this group
ranges from almost sufficient to
inadequate. This group is subdivided
into two categories (B, and B:) on the
basis of the strength of the human
evidence. Where there is limited
epidemiologic evidence of
carcinogenicity, the carcinogen is
categorized as B,. Where there is no
evidence or inadequate evidence from
human studies, the carcinogen is
categorized as Bx. Group C comprises
possible human carcinogens. This group
includes agents with limited evidence of
animal carcinogenicity. It includes a
wide variety of animal evidence. Group
D includes agents which cannot be
classified because no data or
insufficient data are available. Group E
includes chemicals for which there are
adequate negative animal bioassays.
This category indicates no evidence of
carcinogenicity in humans.

The Agency regards agents classified
in Group A or B as suitable for
quantitative risk assessment. The
method for quantitation of Group C
substances is best judged on a case-by-
case basis, since some Group C agents
do not have a data base of sufficient
quality and quantity to perform a
quantitative carcinogenicity risk
assessment,

Since carcinogens differ in the weight
of evidence supporting the hazard
assessment, EPA believes that
establishment of a single across-the-
board risk level is not appropriate. The
Agency proposes to set a reference risk
level as a point of departure, along with
a risk range keyed to the weight of
evidence approach. The dose for known
and probable human carcinogenic
agents (Classes A and B) would thus be
determined at the 10™® risk level.

For the Class C carcinogens (agents
with less firm evidence of human
carcinogenicity), a risk level of concern
of 10™*is being proposed. For those
Class C carcinogens for which there is
insufficient data to perform a
quantitative risk assessment, the dose is
calculated on the basis of the lowest
threshold effect, with an additional
uncertainty factor of ten (e.g., NOAEL/
1000). This approach is similar to the
approach taken by the Agency on
November 13, 1985 in its proposed
regulations on enforceable standards for
volatile organic chemicals in drinking
water (50 FR 46880). The Agency solicits
comments on the proposed risk levels
and the criteria for distinguishing among

the Class C carcinogens for this purpose.

Some agents appear to cause cancer
by only one route of exposure or entry.
Conclusions about route specificity can
only be addressed in circumstances
where adequale data exists on
carcinogenicity for more than one route
of exposure, Where carcinogenicity
findings are available from only one
route of exposure, the substance is
judged to represent a cancer hazard by
all routes, unless it can be scientifically
demonstrated that the material cannot
gain access to target sites by the
alternative routes of interest. Where the
data from one or more routes are
limited, the Agency will evaluate each
case on its merits, placing particular
emphasis on the scientific evidence.

For a few substances {notably metals),
the data base demonstrating that cancer
is produced by one route of exposure
but not by another is substantial and
convincing. An example of a substance
whose carcinogenic response is
characterized as route-specific is
chromium and some of its salts. These
substances cause cancer by inhalation
but not by other conventional routes of
entry. The Agency will regulate such
substances as carcinogens only by the
relevant route and as non-carcinogens
by all other routes.

Table A-2 presents those proposed
Toxicity Characteristic contaminants
that are carcinogens, the class of the
carcinogen, and the Risk Specific Dose.

TABLE A-2.—CARCINOGENIC CONTAMINANTS
AND BSD (mG/L) !

. cinogen Risk Risk fic
Contaminant | P50 leval | ‘dose (RSD)
Acrylonitrile 8 107* | 2E-3
Bis (2-chioroethyl) | Bl 107% | 3E-4
ether.
Chi 107¢ | 26-3
Chioroform 10°* | 5E-3
2,4-Dinit 10°* | 1E-3
Heptachior 10°* [ 1E-4
H b 107* | 2E-4
zane.
Hexachlorbuta- 10" | 5E-2
diene.
Hexachlorosthane... 107 | 3E-1
Methy'ene chioride . 10°* | 6E-1
1.3,1.2- 107 | 7E-1
Tetrachloroeth-
ane.
1122 ol A S 10°* | 2E-2
Tetrachioroeth-
ane.
Tetract ¥ 8 1072 | 7E-3
lene.
11.2. i Ll 10°* | 6E-2
Trichloroethane.
24,6 Bt 107* | 26-2
Trichlorophenol,

' Does not include those Q wants for
which Drinking Water Standards have been established of
propased (See next section).

4. Use of Existing Agency Health
Standards

Under the existing EP Toxicity
Characteristic, EPA uses the existing
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National Interim Primary Drinking
Water Standards, established for eight
elemental contaminants and six
pesticides, as toxicity thresholds.
Today's rule retains these thresholds for
the elemental toxicants but proposes
compound specific dilution/attenuation
factor based thresholds for the organic
compounds.

EPA has also been working to
establish Drinking Water Standards for
additional organic compounds. Final
standards for drinking water, the
Maximum Contaminant Levels (MCLs),
are enforceable and are based upon ~
health, treatment technologies, costs,
and other feasibility factors such as the
availability of analytical methods. The
MCLs are set following an analysis
based on health considerations as
guided by the Safe Drinking Water Act.
This intermediate analysis results in
proposed Recommended Maximum
Contaminant Levels (PMCLs), which are
non-enforceable health based limits.
Included in the analysis of the health
considerations for determining PMCLs
are not only the quality and weight-of-
evidence of the supporting toxicological
studies, but also examination of
absorption rates of specific toxicants,
the possibility of nutritionally essential
levels for some elements, the existence
of route-specific toxicity, the
demonstration of other environmental
exposures, and finally, the
apportionment of the permissible limit of
constituent into media specific amounts.
In general, final MCLs for non-
carcinogens are based on 20% of the
relevant RfDs, to account for exposure
from other sources (e.g., food and air).
Final MCLs for carcinogens are based
on risk levels that range from 10 ~* to
105

Since the above factors have been
evaluated for each of the other
contaminants in today's rule, PMCL
standards derived under the Safe
Drinking Water Act can be used ag
toxicity thresholds. On November 13,
1985 EPA proposed MCLs for eight
synthetic volatile organic chemicals (50
FR 46880). EPA is also proposing to use
these contaminants and their proposed
MCLs, which appear in Table A-3, as
toxicity thresholds for the Toxicity
Characteristic. After public review and
evaluation EPA will promulgate final
standards. Should the final MCLs differ
from the proposed MCLs, EPA will base
regulatory levels for the Toxicity
Characteristic on these revised final
standards.

TABLE A-3.—PROPOSED MCL'S FOR VOLATILE

ORGANIC COMPOUNDS (MG/L)

Contaminant MCL
Carbon ! 0.005
1,4-DiChIOrODENZENe ...........couiiieieeeeeosses i cossond 0.75
1.2-Dichloroetha 0.005
1,1-D "o e T A 0.007
1.1, 1-Trich} h 0.2
Trichloroethylene....... S 0.005
Vinyl chioride S, 0.001

5. Apportionment of Health Limits

The reference dose for humans is the
maximum daily dose of a substance that
should not be exceeded to assure no
adverse health effects over a lifetime of
exposure. If exposure occurs by multiple
routes, some tolerance level can be
established for each route so that the
sum of exposures by the individual
routes does not exceed the reference
dose.

The concept of apportionment of a
chemical by medium and by route of
exposure is not new. The National
Research Council's Safe Drinking Water
Committee, calculated a suggested no-
adverse-response-level (SNARL) for
chronic exposure to a non-carcinogen in
drinking water, while incorporating an
“arbitrary assumption that 20 percent
of the intake of the chemical was from
drinking water (Ref. 20). EPA, in setting
PMCLs for chemicals in drinking water,
has followed the suggestion of the NRC,
and selected a fraction of the RfD,
usually 20 percent for synthetic organic
chemicals if no empirical data suggest
some other fraction is more appropriate
(50 FR 46880, Nov. 13, 1985). EPA is
proposing to apportion non-carcinogenic
contaminants according to the scheme
outlined on the following pages.

In evaluating carcinogens, the
National Research Council's Safe
Drinking Water Committee estimated
cancer risks assuming that tap water
exposure was both 1 and 20 percent of

* the total daily intake (Ref. 20). The

Agency is however, not proposing to
apportion the RSD for carcinogens. For
such substances, the RSD is estimated
by a procedure which introduces
unavoidable uncertainties. The
procedure used is deliberately
conservative, so that a difference in
dose of a factor of two is still well
within the margin of uncertainty of the
estimated RSD.

Moreover, for carcinogens, the
determination of risk is_the daily dose
averaged over a lifetime. Small
variations around the daily dose have
little effect on the lifetime risk, providing

that the average is not affected. For this
reason, a two-fold reduction in the RSD
is relatively insignificant. For non-
carcinogens, it is possible that not
applying a 50 percent reduction [the
indirect effect of which is to permit an
approximate doubling of the RfD), may
cause the level to be exceeded on some
or even many days of exposure.
Exeeeding the level for non-carcinogens
may therefore have significant health
consequences for some individuals,
Thus, there is justification for treating
non-carcinogens differently from
carcinogens with respect to
apportionment.

In the process to developing drinking
water standards, EPA considers the
contribution from other sources of
exposure, such as air and food. When
sufficient data are available, the PMCL
is determined by subtracting the known
contribution of the constituent in food
and air from the RfD. Such data is often
not available. In these cases, the amount
permitted indrinking water is calculated
by an estimation of the percentage of
exposure attributable to the exposure
route of concern. In the absence of
adequate exposure data, apportionment
is established at 20 percent for synthetic
organic chemicals. For inorganic
chemicals, an adequate data base
generally exists. The actual contribution
from other sources can be factored into
the PMCL. Where actual data is sparse,
however, a 10 percent contribution is
estimated for inorganics in drinking
water, since sources other than drinking
water are more likely carriers for
inorganics.

Apportionment has also been used in
the risk evaluation procedure developed
for EPA’s Office of Emergency and
Remedial Response to evaluate and
manage the risks for specific remedial
action sites under the CERCLA
(Superfund) law. In this procedure,
concentrations are generally
apportioned equally in environmental
media (e.g., air and water), as an initial
basis for calculating a rate of release. If
there are significant cost and feasibility
differences in controlling exposures via
the different pathways, unequal
apportionment is selected. This option is
appropriate under the CERCLA statute
since cost-effectiveness is an integral
part of the decision-making process (Ref.
5).

Many of the chemicals EPA regulates
are ubiquitous in the environment and
may be associated with exposures from
other media (e.g., water, food, air).
Although available scientific and
technical information as well as past
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decisions will be considered in reaching
decisions on the apportionment of RfDs,
sufficient information is not generally
available on exposure to reliably
quantify the proportion of the RfD that
should be allotted for each chemical.
When adequate exposure data does not
exist, the Agency is proposing to limit
population exposure to a 50% fraction of
the RfD to reflect consideration of
potential and actual exposure from other
media.

EPA proposes to apportion reference
doses according to the scheme shown in
Figure A-1.

BILLING CODE 6560-50-M




Federal Register / Vol. 51, Noi 114 / Friday, June 13, 1986 / Proposed Rules

21669

Figure A-1
Flow Chart for Apportionment of RfD

Determine
total RfD

1

Is there a
MCL for the
canpound?

no

regarding concentration
of campound in the
various media?

Has EPA
fractionated |--—+es--——| Fractionate RfD
REfD into according to EPA's
other media? scheme.

l

no

|
Do data exist MCL—-water

(100% of total RfD minus the
MCL)---fractionate to air and
other media on a case-by-case
basis.

no

Ly

MCL—-water

(50% of total RfD minus the

MCL)---air

Do data exist

regarding concentration of
the caompound in the

various media?

I

no

|

fractionate RED on
a case-by—-case basis

50% of total RfD—-to be fractionated
to air and water using the volatility and
octanol-water constants

BILLING CODE 6560-50-C
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Basically, this scheme indicates that,
il the Agency has adequate data to
assess exposure from various'routes,
then such data will be used to apportion.
If on the other hand, adequate data
does not exist, EPA will use 50 percent
of the RfD and subtract from this 50%
the fraction of the RfD allotted to water,
using the remainder for air.

EPA proposes o estimate
environmental partitioning to air and
waler according to a simplified scheme
using Henry's Law Constant (H.) and
the octanol-water partition coefficient
(ko) for individual conlaminants.
Henry's Law constant estimates the
ratio of a substance between the vapor
and digsolved (aqueous) state. The k..
estimates the distributionof a
compound between water and octanol,
where octanol'is intended to represent

an organic (lipid) component. Each
distribution constant (H, and k,..) is
subdivided into two equal parts
dccording to its range of values, as
shown in Table A-4. Each contaminant
to be apportioned is classified as having
a high or low value according to the
general size of its distribution constants,
as shown in Table A-5. A relationship
between H. and k. and the distribution
between air and water has been devised
using a matrix, as shown in Table A-6.

TABLE A-4.—RANGES AND CLASSIFICA-
TION OF HENRY'S LAW CONSTANTS (Ky)
and Octanol-Water Partition Coeffi-
cients (K.w)

K ity | High in Air 210-%___. | Low in Air <10°%
Ko | Low in water >500....| High in water
<500.

TABLE A-5.—HENRY'S LAW CONSTANTS AND OCTANOL-WATER PARTITION COEFFICIENTS FOR
NON-CARCINOGENIC CONTAMINANTS

Henry's - L
faw Retative O&I;:?l Relative
Contaminant constant | concentra- | . Gece s | concentra-
(atm m?* tion in air (Kow) tion in water
mol) |
Carbon dweulfide.......... l 1.68E-02 1.45E 4+ 02 | High

Chilorobenzene.,
Ceesols,......cocorees
1.2 D-chto:obonzene
isobutanol ..

Meathy! othyl kelcne
Nitrobenzene AR
F 'eniachlorophenol .

ool Rl —
Pyvud 1 GRS e
2346 lcnachlomphenol
Toluene.

245 rnchlo:ophmol

.| B4BE-03 7.41E4+02 | Low.

| 505E-06 1.41E 402 | High

| 1.88E-03 3.80E+03 | Low.

1.23E-05 5.50E 400 | High

| 261E-05 | 2.00E 400 | High.
..... 2.40E-05 | 7.94E +.01 | High

115E405 | Low.
1,49E 400 | High
4.79E +00 | High
2.18E4.04 | Low.
4 BBIE+02 | Low.
7.24E+03 | Low.

| 462E-08
5.026-08
| 1.956-07
..... 4.53E-06
| 5.83E-03
2.84E-05 | High...

TABLE A-6.—DISTRIBUTION MATRIX BETWEEN
WATER AND AIR USING K, and k,, Air !

| Low High
Watar; !
Low | Airwater 50:50..............| Airwater 80.20
High......... ; Airwater 20.80...........| Ainwater 50:50,

! Dgtermined by comparing actual or computed k,, and Koo
to ranges In Tablg A-5.

To construct the matrix, EPA assumed
that a compound with equal ranges of
ko and H, (i.e., high-high or low-low),
will distribute between air and water
into equal parts. For compounds that
exhibit a high range for H, and a low
range for k., EPA assumes that the
distribution would be in & ratio of 80 to
20, air to water. As an example, given
that 50 percent of the total RfD is
available for apportionment into water
and air, and if Table A-5 indicates a
high H. and'a high k... the fractionation
of the total RfD is 25 percent of the total
RfD into each medium: If the
contaminant exhibits a low H, and a
high k... then 10 percent of the total RfD

will distribute to air and 40 percent to
waler.

EPA believes that the approach
outlined above is reasonable in light of
the difficulty in obtaining exposure data
for many compounds within the
statutory time limit. The Agency solicits
comments on this general approach. The
Agency is also considering a simpler
scheme which examines relative
concentrations between water and air
using Henry's Law constant only.

Table A-7 presents all 52 compounds
included for toxicity, their respective
health based toxicity thresholds, and the
results of any apportionment.* The
Tables in section VIII(C) contain further
information used in establishing the
proposed regulatory thresholds.

' As explained in other sections of this preamble,
11 compounds are also proposed for inclusion in the
Toxicity Characteristic based on their solvent
properties.

TABLE A-7.—SUMMARY OF CHRONIC TOXICITY
- REFERENCE LEVELS

chron-
ic
toxici Appor- F::ﬂg
ty 5 tionment | sul
Contaminant rofer: Basis (per- vaile
ence cent) | (mg/h
level
(mg/1)

chhlovobenzene
1.4-

Dichlorobenzene.
1.2-Dichlorosthane ...
1.1+

Dvcblovoethyiene.
2.4 Dmhrololuene

Heptachlor b
Hexachiorobenzene ..
Hexachiorobuta-
diene.
Hexachioroethana ...

Methoxychlor...
Methylene chioride....
Methyl ethyl ketone..
Nitrobenzene............
Pemadrlorophenol 9

1,11 2
Trnchloroethane.
11.22-
Trichloroethane.
Tetrachloroethylene .. e e
2346 04.. .. RID........... 251041
Tetrachioropheniol
Toluene........
Toxaphene ..
11,1
Tetrachloroeth-
ane
1.1.2-
Tetrachioroeth-
ane.
Trichloroethylene ....... 0.005...
245

Trichiorophenol
246 2E-2...
Trichlorophenol.
245-TP (Sivex)........ 0.01...| DWS.....
Vinyl chloride............. .| PMCL...

6E-3....

.. 0.005

weeef 0,01
.| 0.001

! RSD =Risk Specific Dose.

# DWS = National Interim Primary Drinking Water Standard
? PMCL = Proposed Maximum Contaminant Level.

4 RID = Reference

B. Ground Water Transport Equation
1. Introduction

Under the framework presented in
this proposal, EPA will establish
regulatory levels for individual chemical
constituents contained in hazardous
wastes. These levels are expressed as
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maximum acceptable concentrations for
individual constituents in extracts of
wastes. The extract concentration is
assumed to be the same as the leachate
concentration entering the ground water
since the scenario assumes the bottom
of the landfill lies directly over the
saturated zone. EPA has developed a
quantitative ground water modeling
procedure to evaluate potential impacts
on ground waterand to establish
regulatory levels for individual
constituents, The proposed regulatory
level-setting procedure involves a back-
calculation from a point of potential
exposure to a point of release from a
hypothetical sanitary landfill.
Specifically, the model assesses the
long-term chemical flux or leaching of
toxicants to the ground water from a
waste disposed in a Subtitle D sanitary
landfill. The beginning point of the back-
calculation is a measurement point at a
specified distance directly
downgradiant from the disposal unit.

This procedure incorporates the
toxicity, mobility, the persistence of
constituents, and also the long-term
uncertainties associated with land
disposal.

The toxicity of constituents is
considered by specifying a regulatory
level at the point of measurement (i.e.,
drinking water well) and back-
calculating to the maximum acceptable
leachate concentration that will not
exceed the specified standard. The
mobility of constituents is considered
through application of the TCLP, and for
organics, through incorporation of
sorption as a delay mechanism. The
inclusion of sorption in the ground water
transport model is important only for
organic constituents which degrade.

The persistence of constituents is
incorporated into the ground water
model for organics by considering
hydrolysis. Metals do not degrade, so no
degradation is assumed. Speciation of
metals in ground water is an important
factor in the extent to which metals
migrate. The Agency is studying the use
of the MINTEQ speciation model in
order to permit calculating element
specific dilution/attentuation factors.
The Agency has not been able to
complete these studies yet, and
therefore will continue to employ a
standard attenuation factor of 100. Once
development of the fate and transport
equation approach for the elemental
species is completed, element specific
factors will be proposed.

The proposed ground water model
accounts for most of the major physical
and chemical processes known to
influence movement and transformation
of chemicals in simple. homogenous and
isotropic porous media under steady

flow conditions. The mechanisms
considered include advection,
hydrodynamic dispersion in the
longitudinal, lateral, and vertical
dimensions, adsorption, and chemical
degradation. Mechanisms not
considered in the model include
biodegradation, effects of sinks and
sources, and dilution of constituents
within drinking water wells.

2. Model Assumptions

The analytical solution described
below is based on a number of key
assumptions pertaining to the features of
ground water flow and the properties of
the porous medium. These assumptions
include the following:

a. Saturated soil conditions (no
attenuation of chemicals in the
unsaturated zone).

b. Flow regions of infinite extent in’
the longitudinal direction, semi-infinite
extent in the lateral direction.

c. All aquifer properties are
homogeneous, isotropic and of constant
thickness. :

d. Groundwater flow is uniform and
continuous in direction and velocity.

e. First-order decay is limited to
hydrolysis and the byproducts of
hydrolysis are assumed to be non-
hazardous.

f. Sorption behaves linearly.

g. Infinite source—supplies a constant
mass flux rate.

h. Ground water recharge is
accounted for.

i. The ground water is initially free of
contamination.

j. The receptor well is directly in line
with the source and the ground water -
flow.

The effect of the first assumption is to
presume that a waste is placed directly
at the top of the saturated zone. Since
EPA has found that a significant number
of hazardous waste landfills are located
within a few feet of an aquifer, and
since Subtitle D facilities are generally
sited in similar environments, this
assumption is believed to be reasonable.
This worst-case assumption predicts
that no attenuation occurs during the
migration of constituents in leachates to

the underlying aquifer.

The second assumption of infinite and
semi-infinite flow regions in the
longitudinal and lateral direction,
respectively, is appropriate for all
simplified analytical ground water flow
models. (The term semi-infinite refers to
the fact that once a leachate reaches an
aquifer, although theoretically it can
disperse in the lateral direction to an
infinite degree, for all practical purposes
there is a point at which further
dispersion has little effect on the
concentration of contaminants within a

plume. Although further dispersion
would still be greater than zero, its
effect is insignificant.) Aquifers have
finite areal extent, however, and may be
confined by impermeable layers. If an
aquifer is confined by an impermeable
layer in the longitudinal or lateral fields,
this assumption will underestimate
downgradient concentrations.

The assumption of homogeneous and
isotropic aquifer properties is rarely
encountered in the field, but the
availability of data and the generic
nature of this analysis requires the use
of a homogeneous and isotropic
approximation. Also, this assumption is
usually employed if the solution of the
problem is obtained by analytical
techniques.

A uniform flow velocity, the fourth
assumption, presumes that the water
volume entering from the source is not
large enough to affect the natural ground
water gradient. This assumption is
appropriate for simplified analytical
solutions. In situations where the ground
water flow system contains sinks or
sources (e.g., pumping or injection
wells), drastic changes in the velocity
distribution will occur. Under this
situation that steady-state down
gradient contaminant concentrations
may be underestimated.

Hydrolysis of first-order kinetics, the
fifth assumption, is the only mechanism
for transformation considered in the
proposed model. While other
transformation mechanisms, such as
biodegradation and oxidation are also
important, the Agency's present
understanding of these mechanisms
does not yet permit a kinetic
representation of these processes within
the system modeled. The effects,
relative importance, and interactions of
these processes in the ground water
environment are not well understood
and are under investigation.

In general, all transformations are
dependent upon both the chemical
constituent and the prevailing
environmental properties. For
hydrolysis, ground water pH and
temperature must be known. The
Agency's analysis to date has identified
more than 20,000 measurements for pH
and temperature from which distribution
functions can be assigned for purposes
of evaluating variation and uncertainty.
Similar data describing microbial
populations, metabolizable carbon
sources, etc., are not generally available.
The Agency believes that given this
limited understanding of the factors
influencing biodegradation and
oxidation in the ground water
environment, prudence dictates that
these processes not be included in the
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model. By including only hydrolysis in
the model, the Agency is being
conservative.

'The seventh assumption of an infinite
source represents a worslt case. To
ensure that waste disposal is protective
of human health and the environment in
all possible situations (which do not
address the total amount of waste
disposed), the Agency believes it is
prudent to adopt this conservative
assumplion.

The assumption of dilution of the
conlaminant plume by ground water
recharge accounts for a process known
to occur in the environment. Ground
waler recharge leads to further dilution
of the contaminant plume as it moves
downgradient from the facility. EPA
recognizes that it is difficult to develop
precise estimates of ground water
recharge for incorporation inlo a generic
mode. Data is available, however, from
which rough estimates can be
developed.

The assumption of placement of a
well in the exact position to receive the
highest concentration of a contaminant
represents an absolute worst case. The
Agency believes this assumption is
appropriate for use in the model since it
is possible that some drinking water
wells are directly in line with Subtitle D
land disposal units.

3. Cumulative Frequency Distribution

Through use of a Monte Carlo
computer simulation, the ground water
transport equation results in a
cumulative frequency distribution. The
cumulative frequency distribution
provides estimates of the likelihood or
probability that the target concentration
level (e.g., reference dese), would not be
exceeded, given the range and
distribution of the values that may be
expected for each of the various
environmental parameters known to
affect such concentrations. For the
purposes of this regulation, EPA is
proposing to use the 85th cumulative
percentile. EPA believes that using the
85th percentile will pfovide a reasonable
balance between the need to identify the
majority of truly hazardous waste as
hazardous, while at the same time

minimizing the false identification of
non-hazardous waste as hazardous.
Note, however, that EPA is considering
the use of both the 80th and the 90th
percentile for this regulation. For non-
degrading compounds, the 80th and 90th
percentiles praduce dilution/attenuation
factors of 22 and 10, respectively.

The regulatory levels being proposed
today are based on the 85th cumulative
frequency percentile. As indicated
previously, this does not necessarily
mean that EPA is unconcerned about
wastes which may exceed levels based
on some higher percentile (e.g., 90
percent). Specific wastes which the
Agency finds not to be hazardous using
the regulatory levels based on the 85th
percentile, but which could exceed
thresholds based on some higher
percentile, and which are determined to
pose a hazard to ground water, may be
specifically listed by the Agency as
hazardous wastes under §§ 261.31 or
261.32,

4. Further Information

The Agency has proposed to use the
same basic ground water transport
equation and health effects thresholds
for use in the Land Disposal Restrictions
Rule (51 FR 1603), proposed on January
14, 1986. Differences in the equations
have been introduced for the proposed
Land Disposal Restrictions Rule, to
account for the additional engineering
controls required (e.g., landfill caps),
when managing wastes as hazardous in
a Subtitle C hazardous waste facility,
and the higher standards of confidence
required under the HSWA for
determining that a waste is suitable for
land disposal.

While this proposal outlines the
equation's proposed use in the Toxicity
Characteristic, considerably more detail
concerning this equation is provided in
the preamble section to the proposed
Land Disposal Restrictions Rule. The
reader is referred to that preamble, and
the reference noted therein, for: further
information on the equation and the
data used in running it. The computer
printouts obtained as a result of running
the equation on the compounds will be

included in the Toxicity Characteristic
docket.

C. Tables of Proposed Contaminants
and Data Used to Develop Regulatory
Levels

TABLE C-1.—ToxICiTY CHARACTERISTIC
CONTAMINANTS AND LEVELS

| | (mg/t)
D0t8—Acrylonilite. .. 254 I 107-13-1 50
DO04—ArsaniC. ... ... .| 7840-38-2 50
DOOS—Banum ... | 7440-39-3| 100
D019—Benzene ... A T1-43-2) 007
D020—Bis(2-chioroethyl .,1 111-44-4| 005
DOo6—Cadmium .... 7440 43-9 | 10

D021 —Carbon tisulfide 75-15-0| 144
D022—Carbon tetrachionide 56-23-5| 007
0023—Chlordane...... 57-74-9| 0,00
D024—Chiorobenzens .. 108-90-7 1.4
D025—Chiorolorm . | . 67-68-3| 007
0007—Ch 11333-82-0| 50
D026—o0-Cresol ... 95-48-7| 100
D027—m-Cresol . 108-39-4| 10.0
D028—p-Cresol .. 106-44-5| 100
D016—2,4-D. 94-75-7| 14
0029—1,2-Dic 96-50-1| 43

D030—1,4-Dichiorobenzent..........

D031 —1,2:Dichioroethane....................
D032—1,)-Dichloreethylene ..
D033—2.4-Dinitrotoluens ..

106-46-7 10.8
107-06-2’ 040
75-3s-4| O
121-14-2 | 0.13

|
DO12—Endnin ... ~{ 72-20-8( 0005
D034—Heptachior (and hydroude) . 76-44-8] 000
D035—Hexachlorobenzene.... _,4| 118-74-1| 013
D036—Hexachiorobutadiene...... .| 87-68-3| 072
D037—Hexachioroeth 67-72-1| 43
78-83-3| 25
7439921 50
53—89—9| 0.06
7439-97-6| 02
72-43-5| 14
75-09-2, B6
78-93-3! 72
08-95-3! 013
82-86-5| 136
108-95-2| 144
| 110-86-1 50

| 782-482] 10
7440224 50
| ®30-20-8{ 100

D046—1,1.2.2- Tatracblomemane .| 79-34-5 1.3
DOd?—-Teuaehlovoemylene ..... | 127-18-4 0.1
D048—2,3,4,6-Tetrachiorophenol......... 58-080-2 1.5
DO49—Tok 108-88-3| 144
DO15—Toxaph 8001-35-2 0.0
D050—1,1,1,-Trichloroethane. ............, 71-55-6| 25

DO51—1,1.2- Tnchlomehane .................. 79-00-5 1.2
DOS2—Tni 79-01-6 00
D053—2.4.! S-TncNomptwnl ............. - 95-95-4 58
D054—2 4 6-Trichiorophenol .| 88-06-2 0.3(

DO17—2,4,5-TP (Sivex) ..
DOSS—Vinyl chionde .i.....coiciccs

' Hazardous Waste (dentification Numbex
¥ Chemical Registry N

TaBLE C-2.—METHODS AND QUANTITATION LIMITS FOR TOXICITY CHARACTERISTIC CONTAMINANTS

Detection Quantitation
Contaminant Vol.t SW-846 methods * ill':l(:ngl linu:)(f‘ﬂgv
Acrylonitrile A i e R N | AT 411,007 10 50
g 7060, 7061 3 0.005 0.025
Iy AT R T R R TN B e e ool W X -] 6030, 7080, 7081 0.01 005
B v | 5030/8240....... 0.0 0.05
Bis(2-chlorosthyl) = 3510/8270 0.1 0.05
Cadmium PRI T 6010, 7130, 7131 ... 0.01 0.05
Caston disulfide v | 503078240 : 10 50
Carbon v | 5030/8240........—oe . 0.01 0.05
Gl T O e R et L R I Y R O e R S S 8080 00005 0.002¢

' :
| Casno® Itct'y tevel
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TABLE C-2.—METHODS AND QUANTITATION LIMITS FOR TOXICITY CHARACTERISTIC CONTAMINANTS—Continued
Detection | Quantitation
Contaminant Vot.! SW-846 methods * """:)("“9/ hmt:,("nq/
CHIOTODERTINS..ax. i U e B i e | V | 5030/8240 0.01 0.05
Chloroform...... V | 5030/8240, 0.01 005
OO D 2 Qe Tt 0.02 0.10
3510/8270. 0.10 0.50
........ 3510/8270 0.10 0.50
3510/8270....... 0.10 0.50
8150 0.005 0.025
| 3510/8270... 0.025 0125
1,4-Dichlorobenzane . .| 3510/8270... 0.025 0.125
1.2-Dichloroethane ........... 503048240 R ethtn 00 0.05
1,1-Dichloroethylene 5030/8240........... 0.01 0.05
2.4.Dx oo e 3510/8270. 0.025 0.125
237 P A S O T 8080 0.0001 0.0005
Heptachlor (and its hydroxide) ..| BOBO 0.0001 0.0005
H hioro 3510/8270. 0.025 0.125
Hexachlorobutadiene 3510/8270 0.025 0.125
Hexachioroethane 3 (1T R ey (N ESE CTS R A B e SAR9 0.025 0.125
Ischutanol ... 5030/8240 1.0 50
5.7, [ .| 8010, 7420, 7421 0.08 0.40
Lindane ... B8080............ 0.0001 0.0005
Marcury........ .| 7470, 7471 0.0004 0.002
Mathoxychlor 8080......., 0.0005 0.0025
Methylane chionde 5030/8240............ccr.... 0.025 0125
Methyl ethyl ketona. 5030/8240 0.01 0.05
ey TR el s A0S FAS AR SL OIS 0y Tty . E Mty AN S d I SO, o L8 3510/8270. 0025 0,125
Pantachiorophenol «| 3510/8270 0.01 005
Phenol....c...u .| 3510/8270..... 0.025 0.125
Pyridine .., 3510/8270 1.0 50
Salenium. =) 6010, 7740, 7741 ......cooooeiiisrimniirinis 0.01 0.05
SHVBr e e et .| 6010, 7760, 7761 .. 0.01 0.05
1.1.1.2-Tatrachioroethane . 5030/8240 0.0 0.05
11,2 2-Tetrachioroethane ............... 5030/8240... 001 0.05
Tetrachioroethylene ... ... 5030/8240... 0.01 0.05
2.3 A T GHTAODIONOPEIINIO, . e svoveyreerrcorsesates sesssresoosessisstotasess ebosrenstatesttrmsesbms .« 3510/8270.. 0.10 0.50
(¢ IR W Pk, 5030/8240... 0.0 0.05
L b ot e M RRTN, T e RRE yre S e sl 1 GIRE K Ra 11 7 SO NG e 0.005 0.025
1.1, 1-Tnchloroeihane 0.01 0.05
1. 1.2-Trichiosoathane SO S S S e R IR RS T 0.01 0.05
Trehloroethylene ..., 5030/8240.......... 0.01 0.05
2,45 -Trichiorophenol .| 3510/8270 0.05 0.25
2.4,6-Trichiorophenol 3510/8270, 0.05 0.25
24.5TP (Silvex).... - B150c 0.005 0.025
Vinyl chioride.......... V | 5030/8240... 0.01 0.05

' The "V" indicates the compound to be volatile and requires the use of the

* Test Methods for Evaluating Soild Waste—Physical/Chemical Methods WS-846

being evaluated
" Detection limits in TCLP extract Detection limits are approximate
* Quantitation limits are assumed to be 5 limes the detection kmit

Zero-Headspace Extractor.

TABLE C-3.—CHRONIC TOXICITY REFERENCE LEVELS FOR TOXICITY CHARACTERISTIC CONTAMINANTS

. Second Edition. LS. Environmental Protection Agency, July 1982. Mathods for phenolic. compounds

Apportion- ed
Contaminant Chronic toxicity relerence lavel (mg/l)* LOG Kow * | Kh{atm m*/mol)* ment reference

(percent)* | level (ma/l®
Actylonitrile........... .| 0.002{RSD) 0.002
Arsenic 0.05(0WS) AN PP 0.05
LSEYTT S 4 1.0(0WS)......... 1.0
Benzeng.....iv 0.005(PMCL) 0.005
Bis{2-chtoroethyether ... .| 0,0003{RSD). 8.3003
CHAMBITY S 0 e i 0.01(DWS).. L .01
Carhon disulfide.... 4(RID) ... 1.68£-2 25 1.0
Carbon tetrachiornide.. 0.005(PMCL).. 0.005
Chiordane ... ..... ..| 0.002(RSD) 0.002
Uhigrobenzene....... 1(RID) 346E-3 10 0.1
Crioroform....... G TG T ) TR A RS L ggs
Chiomium 0.05(DWS) -
-Cresol ;... .| 2(RID)....... 5.056-6 40 0.7
M-CIR80N .o 2(RiD) 5.056-6 40 0.7
p-Creso) .| 2(RiD).... 5.05E-8 40 0.7
240D it B B SR AR 1 D it PRSI S Sl S N R ) 01
1.2-Dichiorobenzeane . 3(RM)..... 188E-3 10 03
1 4-Dichlorobanzene .. .| D.75(PMCL) L 075
1.2-Dichioraethane ... 0.005(PMCL) 0.005
1 1-Dichloroethylena.. 0.007(PMCL)..... 0.007
f 1-Dinitrotoluene... 0.001(RSD) 0.001
EnO o oo 0.0002(DWS) 0.0002
Haptachior (and hydroxde). . 0.0001{RSD) 0.0001
Hoxachlorobenzene....... ..| 0.0002(RSD) 00002
Haxachlorobutadiene 0.05(RSD) 005
Hexachioroethane . .| 0.3(RSD) 03
!sobutanol ........ 10(RID) 0.74 | 1.23E-5 25 25
Lead .| 0.05(DWS) 005
Lindane ........... 0.004(DWS) 0.004
Mercury : 0.002(DWS) 0.002
Methoxychior....... 0.10(DWS) 0.1
Methylene chionde .| 0.8(RSD) 06
Mathyl ethyl ketone .. 2(R1D) 03 |261E-5 25 05
Nitrob L 0.02(R1D) 190 | 240E-5 25 0004
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TABLE C-3.—CHRONIC ToxicITY REFERENCE LEVELS FOR TOXICITY CHARACTERISTIC CONTAMINANTS—Continued
2 B TF . 3 —'-__ s | Appo!t»on- Apportioned
Contaminant Chronic toxicty relerence level (mg/l)! LOG Kow* | Khiatm m*/mol)"! ment \ reference

| {percent)* | level (mg/l)

Pentachiorophenol Ui, : Ly e R voisi i 4.626-6 25L 025

Pyndine st taley T e - 0.075{(RfD). b s a8 - o e | 2 1 956-7 Lidax
Setenium : : N CONDWSY il GRS R X o : o.M
Silver ., S i S T i) COSOWS) . SO D S T A | ! 0os
11,1, 2 Tetrachloroethane .. < me oy Bty O.7(RSD) .....coivvenr e n ATl voeafrytataase ! ! 0.7
1.1.2 2-Telrachioroethane .................. faz . ; B O g et iesrersa et ) ; : - 002
Tetrachlorcethylene. ... (T et e A=) 0.007(RSDY ..o W : 0.007
2.3.4 6-Telrachlorophenol Foressvarta. i e % o . ot
1.1, 1-Trichioroethane ot e e § 1 i~ : g A ahsea 02
1.1.2-Tachioroethane .............. LA i Wi WA L L85 Sy 0.06
2,4.5-Trichlorophenct ... - . ) Dttt T TS N, : 04
24,8 -Trichlorophenol ...... XL AL - , ; - 3 & { 0.02
Z45TP (Silvex) . i PO g RO VS A O St Ph x o e | oo
NI OOV 2t s e Skt it 0.00TPMCL) s ekt it el 0.001

' DWS - Nationat Intenm Primary Drinking Standacd.

PVMCL —FProposed \ Cor  Level (P d standard n dnnking water)

AID - Reference Dose (non-caranogen)

HsD-- Risk Specific Dose (carcinogen).

¥ LOG Octanol Water Partition Coetficient

' Honry's Law Constant.

* HID's are the anly Chronic Toxicity Reference Levais which are apportioned (See Section VITI(A))
* Value by which Difution/Attenuation factor is multiphed (See Tables C-4 and C-5)

TABLE C-4.—DILUTION/ATTENUATION FACTOR FOR TOXICITY CHARACTERISTIC CONTAMINANTS

Hydrolysis rate constants

>10/Ye.
NH
> 10/Yr.
| 1E-B/Hr.

0.23/Hr ..

4 yilidter 100 (
| NHYF S ; 14.4
see| INHYF e st v e L . bt petecece] 144

| NHYF. 1 £ . ] 4.4

1.2-Dichlorot
1.4-D

Hexachlorobenzene ...
Hexachlorobutadiene ..
Hexachloroethana
Isobutanol..............
T VR
Lindane ..
Methoxychlor ........... e : A e s e - 3 o] THESIHK......
Methylene chionde...... . AR B . o] TIBE-8/HE ...
Methyl ethyl Ketone . ... ... —— 2 S g e NLFG
NHrODENZENE.......oovvirinis |

Pentachlorophanol ...
Phenal._

Pyridine .

Selenium..
1,1.1,2-Tetrachioroathane ... W 281 S TSP | e ™ T il
1,1,2.2-Tetrachioroethane................ = ZA2 INH { 28E 4 3/Hr..LL S (e
TOUACDIONOBMYIBNG ... .y oo ssrecrmrssssssossseso 305 | NLFG e OO R T N5 2 A o I NLFG
2.3.4.6-Tetrachiorophenol ... Sars - o I T N [ T I e o R
Toluene 0% Flov Svert o . - 282 [ INHYF e JNHYE . e NV
e e T T g g A 530 | NH.. B S OV o [ F M
1.1.1-Trichioroethane R I 250 ' NH.... e o] LAE-47Hr
1,1.2-Trichloroethane ... T Y T " et e b } 4.3E-7/Hr
Trichioroethylene . ) 228 | NLFG iyt i
2.4.5-Tnchlorophenol .. . ’ 386

2.4.6-Tnchtorophenol ... e 1 i v 358 [NH..... LS

245 TP (SIVeX). o W 3.45 | NLFG .o

Viny! chioride wo] . AT L) — 1,381‘~H

' LOG Octanol Water Partition Coetficient. "NH - Negfigibie Hydeolysis.

T Acd base and neutral hydrolysis rate constants *NLFG = No Liable Functiona! Group
* Drution/ Attenuation Factor denvied from ground waler fransport aquation " Estimated value

4 NHYF -~ No Hyorolyzable Functional Group
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TABLE C-5—REGULATORY LEVELS FOR TOXICITY CHARACTERISTIC CONTAMINANTS
‘ Apg:'moned | y
‘ onC Calcuated , Regulatory
= d  toxicit D/A | Quantitation |
| reforence | tactor VY Lt gmgy 1y | v, ke
level (mg/ | |
N
Contaminamt |
Aoryloartrite { 0,002 144 0029 | 50 50
Arsenic ... 005 | 100.0 S0 | 0025 50
e e = oL O N | R S W NN T 3 Y o e s i 10 | 1000 100 005 o
o N G RN G B T N L) ! 0.005 | oy 0072 | .05 007
Bist2-crk y) 0.0003 144 0004 | 005 10:05)
Cadmy 001 | 1000 1.0 008 19
Carbon disulfide . i 3 0¢wA] 144 e | 50 144
Carbon tetrachlonde . i 0.005 144 | 0072 | 005 097
; 0902 144 0.029 0.0025 003
01 144 1.44 005 14
Chioroform i 0.005 4 0072 0es 007
Chramium. 0.05 1000 50 f Q.1 50
oLsesol.... 0.7 144 1008 05 100
m-Cresol.., 07 144 1008 | 05 100
p-Cresol........ i 07 | 144 1008 | 05 100
24D. 3 01 | 144 144 0.025 14
1.24Bichic 0.3 1448 432 0.125 43
1.a.Dichiorobenzene....................... / 0.75 144 | ws | 0125 | 108
1.2-Dy Lot TR Y . 0.005 | 750 0.40 2405 040
1.4 0.007 144 01008 0.05 0.1
2.4-Dintrotoluene 0.001 144 | 0044 | 0125 10.13)
Endnin......... 0.0002 1464 | 0.0029 00005 | 0003
Heptach! 0.0001 144 oooui 0.0005 | 0.001
Hexach - 0.0002 14.4 0.0029 0.125 {0.13)
Hexachiorobutad 005 | 144 072 0125 | 072
4 ) 03 14.4 832 025 43
Isob b 2509 144 36 50 36
Lead.... 1 f 0.05 100.0 50 0.4 50
Lindane ... ! 0.004 144 | 00576 | 00005 0.06
Mercury.. 0.002 100.0 02 0.002 0.2
Methoxychior . o1, 184 1.44 0.0025 | 1.4
Methylene chiotide _........ i 06 1.4 | 864 | 0125 | 26
Methyl ethyl ketone.. : 05 144 | R 0.05 7.26
NN O OUIZ BIN i e S e b G ) ! 0.004 144 | 0.0576 0.125 10.43)
Penlachiorophanol | 0.25 144 | 3% 005 | 38
o P S T GG " g e 1.0 144 144 i €125 | 144
0.03 144 | 0432 | 50 (5.0)
001 || 00 w0 | 005 10
i 0.05 100.0 50 0.05 50
07 144 ) 1008 005 10.0
1 0.02 65.0 13 005 13
oothyiene ... 0.007 144 0.9008 | 005 01
2.34.6-Tet:zzhiosophenal ... 0.10 144 144 05 | 15
Tohene............ 1.0 144 144 005 | 14.4
I G s i T SBRNNE Y A | 0.005 144 0072 | 0.025 007
8,117 02 | 500 | 30 { 005 30
1.3.2-Trich 0.08 200 | 12 4 005 | 12
Trichloraethylene i 0.005 144 0072 005 | 0.07
2457 op 0s | 144 576 | 025 | 58
2,48,6-T¢ o 0.02 14.4 0.288 | 025 03
2.4.5-TP (Sivex) LR 0.01 14.4 0.144 0.025 0.14
Vioyl ohioside ... ot 0.001 | 144 0.0144 005 (0:05)
! See Table C-3
# See Tabie C-4

* Apportionec Cheonic Toxictty Relecence Level multiplied by Dilution/Attenuation Factor.

* See Tatle (-2

el

*M the quanianon o ie greater than the

L. Development and Evaluation of the
TeLP

1. Introduction

This Section provides detailed
information on how the TCLP was
developed and evaluated. Still more
detailed informaticn regarding the TCLP
is available in a Background Document
that EPA has prepared for the TCLP
(Ref. 33).

2, Experimentai Design

EPA, through an interagency
agreement w 'h the U.S. Depariment of

d level, the g

stion limit b

Energy’s Oak Ridge National Laboratory
[ORNL), has conducted a research
program designed to develop an
improved leaching test, the TCLP. The
TCLP development program was split up
into three phases. Phases ] and 11, and
part of Phase Ill have been completed.
Phase I consisted of an initial data
gathering effort in which a number of
wasles were leached with a leachate
derived from municipal refuse. The
wastes were also extracted with a
variety of laboratory leaching media
and contact procedures. Phase 1 was
designed to narrow the universe of

the {technology based) regulatory level finchicaied by lexal i parentiesis).

potential candidate leaching procedures.
In Phase 11, additional wastes were
leached and the candidate procedures
refined into the draft TCLP. During this
phase of testing, public assistance and
review of the draft was solicited.

The overall approach employed in
Phase 1 was as follows:

a. Large-scale field lysimeters were
filled with domestic and commercial
refuse and used to generate a municipal
waste leachate (MWL),

b."The MWL was used to leach four
industrial solid wasles in large columns.
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c. The leachate concentration of a
number of organic and inorganic species
that were present in each waste were
measured over time.

d. A total of 34 laboratory leaching
tests were run on the four wastes to
assess their accuracy in modeling the
results of the lysimeter/column
experiments. These tests included both
column and batch procedures using four
leaching media (i.e, sodium acetate
buffer, carbonic acid, water, and actual
municipal waste leachate), and four
media to waste ratios (i.e., 2.5, 5, 10, and
20 to 1). In addition, the EP and a
sequential batch leaching procedure
were also investigated.

e. Target Concentrations (TCs), were
established for each constituent based
on the lysimeter/column leaching
curves, by calculating the amount of
constituent leached over a specific
leaching interval (i.e., an amount of
leachate equal to twenty times the
weight of the original industrial solid
waste—twenty to one liquid to solid
ratio).

f. Laboratory leaching test results
were compared to the TCs, and the two
laboratory tests that best replicated
lysimeter results were selected for
further evaluation in Phase II.

Phase II of the program involved
extensive evaluation and verification of
Phase I:

a. Seven wastes were leached in
essentially the same experimental
arrangement as used in Phase I.

b. Each waste was subjected to the
two “best" leaching procedures selected
from Phase I, as well as the EP.

¢. The single procedure which best
satisfied the objectives presented in the
body of this preamble was selected as
the draft TCLP.

d. the draft TCLP was lhen circulated
to interested members of industry,
academia, environmental groups, and
other with interest and experience
conducting such tests, for comment.

Phase III of the program involved
subjecting the draft TCLP to an
evaluation of ruggedness and precision.
This work has been partially completed
and the design and results to date are
summarized further in this Section.
Another part of Phase III which is
currently ongoing is a multi-laboratory
collaborative evaluation of the draft
TCLP. (The TCLP has evolved to its
present form in response to both Agency
activities as well as to comments
received on the circulated drafts.) The
following sections present the
experimental program and the results.

3. Results of Phase |

The ORNL Phase I report explains in
detail the experimental approach and

describes the results obtained during the
first phase of testing (Ref. 6). Briefly,
lysimeter leachate target concentrations
were established based on both
practical considerations and the need to
represent a mid-to-long term leaching
interval or exposure period. This was
important as the purpose of the leaching
test is primarily to evaluate the
migratory potential of chronically toxic
organic compounds (Ref. 17). (Use of
chronic toxicity values are discussed in
more detail elsewhere in this preamble.)

The various laboratory procedures
tested were then compared as to their
ability to reproduce the lysimeter
leachate target concentrations. The
absolute value of the percentage
difference for each target concentration/
leaching test concentration pair was
determined, averaged for each leaching
procedure, and then each procedure was
ranked from the lowest to highest
difference and evaluated for
significance using Duncan’s multiple
range test. These analyses identified
most of the laboratory procedures as
being equally predictive of lysimeter
leachate target concentrations,
particularly where the organics were
concerned.

No single procedure will be able to
accurately predict leachate
concentrations for all compounds in all
waste matrices. EPA therefore picked
the procedures which seemed to most
closely model lysimeter leachate target
concentrations using the absolute value
of the percentage difference. Factors
other than average percentage
difference, such as ease and expense of
operation, applicability to both organics
and inorganics, and applicability to
biological testing, were also taken into
account. These factors were identified in
the body of the preamble as objectives
for the TCLP.

On the basis of all these
considerations, two procedures, similar
in concept and operation to the current
EP, were selected for further work in
Phase IL Both of these procedures use a
20:1 liquid to solid ratio (i.e., an amount
of extraction fluid equal to twenty times
the weigth of the solid phase of the
waste) and involve a batch-type
extraction. One procedure uses a 0.1 N
pH 5 sodium acetate buffer solution as
the extraction medium, and the other
uses carbon dioxide (CO;) saturated
deionized distilled water (i.e., carbonic
acid).

4. Peer Reviews

A number of peer reviews were
conducted at various stages of the TCLP
development program. The general tone
of these reviews was always strongly
positive. One such review which

deserves attention, primarily because it
had profound effect on the way the
TCLP development data was analyzed,
is a review conducted by the Agency's
Science Advisory Board (Ref. 29).

At the end of Phase I, the
Environmental Engineering Committee
of the Science Advisory Board (SAB)
was asked by EPA to review and
provide recommendations concerning
the development program and the
selected methods. Overall, the SAB
found that the experimental approach
taken reasonably represented an actual
landfill. The SAB did, however, question
the statistical methodology used to
evaluate the Phase I data and
recommended that the data be re-
evaluated using additional statistical
analyses. Their primary concerns were
the need to provide more resolution in
the data through the use of more
powerful statistical tests, the need to
indicate the direction of the statistical
differences (i.e., were individual
laboratory tests generally more or less
aggressive than lysimeter targets) and
the need to examine the data for
possible compound or class-related
trends.

5. Results of Phase II

The SAB comments resulted in the
application of a number of additional
statistical tests to both the Phase I and
Phase II data, and the Phases I and II
combined data (Ref. 7 and 25). Before
describing the results’of these statistical
analyses, it is important to bear in mind
that no single leaching procedure will be
able to accurately predict leachate
concentrations for all compounds in all
waste matrices. The idea was to select
the procedure which most consistently
modeled the field lysimeters. Another
consideration was the need to minimize
the occurrence of false negative results
(i.e., the situation where the leaching
test falsely identifies the waste as non-
hazardous in this case the leaching test
would be less aggressive than field
results). While it is important to also
minimize the occurrence of false
positives, EPA believes that minimizing
false negatives is more important, since
the consequences of false negative
results are more environmentally
serious. In addition, other factors, such
as ease and expense of operation,
applicability to both organics and
inorganics, reproducibility, and
applicability to biological testing (the
original objectives in developing the
TCLP), were also considered in selecting
the most appropriate leaching medium.

Table D-1 summarizes the results of
four of the more important statistical
analyses applied to the data comparing
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lysimeter to Jaboratory resulls. This
table presenls comparisons between
three extraction media (ie.. acelate
buffer, carbonic acid and EP leaching
medium), and includes the results for
both organics and inorganics from both
phases of testing. Only statistically
significant results are presented. A

different letter indicates statistical
significance at the 5 percent level, an
“A" valne being closest to the lysimeter
results. The results veparted in this table
come {rom several references (Ref. 6, 7,
and 25). Also, see the TCLP Background
Document [Ref. 33).

TABLE D-1.—SUMMARY TABLE—STATISTICAL ANALYSIS OF THE DATA USED To DEVELOP THE
TOXICITY CHARACTERISTIC LEACHING PROCEDURE STATISTICAL SIGNIFICANCE ONLY !

Inorganics Organics e inorganics and organics
Phase | Phase | Phase | Phase | Phase | Phase | Phase | Phase | Phase
] " RS ] 1 1 n 140 | " 40
Absolste percent D = ! | ! !
Acetate ... AW 8 A ; Al A A A A A A
Carbonic 1 A Al Al A A A A A A
BRI . s - A A Al A Al A A A
Actual percent D ,’ |
Acetate ... ... MR B AB B A + A +A A +A A
DO . e i teotirssbbtosissssmnion A B ‘A LA LA +AB -A +B +B
EP... . : . AB A 8 A VA -B; A + A +AB
Multivariate ¢ [
Acetate . ... Bty TR R IS LN Al A A A
Carbonic . e i £ { A 8 8
EP....4 - B enes O LT B (IR o VM ol P ey RSt | B B B
Precision (C.v) * " |
Acetate ... e A A A D B B 8 B B
Carhonic .............., o A -] 8 B C c A C c
EP... vl ND 8 8| ND c c| np l 8 B

' A differant letter indicates statistical significance al the 5% level, an "A" value being closest to the lysimeter target values.

# Absolute value of the per di

e 1
' Actual value of the po:cemagz difference belween laborat

Iy concentration and the fysimeter field results.
oty concentration and the lysimeter field results. A negative

value indicates the laboratory concentrations 1o be higher than lysimeter field results.

* Ranks based on the Mahalanobis distance (See Ref. 7).

* Precision, as coefficient of vatiation categorized as follows: A-—=0-19, B=20-39. C~40-59, D= 60+, ND = Not Duplicated,

The first test, the absolute percent
difference. give a crude indication of
accuracy of each of the methods.
Looking at Table D-1, the most apparent
conclusion is that there is essentially no
significant differences among the
leaching media as to their ability to
duplicate field results. This is especially
true for organic compounds. A better
means of indicating significant
differences in accuracy is believed to be
the multivariate analysis, the results of
which are also presented. This test
indicates that the acetate buffer
extraction is significantly more accurate
than the other media. In carrying out the
multivariale analysis, the results for
organics and inorganics were not
examined spearately.

The actual percent difference, while

also giving an estimate of accuracy, can _

be used to eslimate the aggressiveness
of the leaching media relative to the
field results. A negative value indicates
that the extraction is more aggressive
than the lysimeter field model. Looking
at Table D-1, once again there are few
significan! differences among the
leaching media as to their ability to
extract organic compounds. All the
values for the organics comparisons are
positive values, indicating that the
laboratory tests are generally less
agaressive than the lysimeter model.

This is most probably a function of the
wastes being extracted in a device
which does not prevent loss of volatiles
(i.e., losses of volatile organics to the
headspace in the extraction vessel), and
also a function of the fact that the field
leachates were analyzed unfiltered,
whereas the laboratory extracts were
analyzed filtered. Higher concentrations
of some organic compounds, especially
polyaromatic hydocarbons, were
observed in the unfiltered extracts.

For inorganics, the actual percent
differences test did produce some
negative values, indicating that some of
the leaching media tested were more
aggressive towards inorganics than the
lysimeter field model. In Phase I, this
was true for all three leaching media. In
Phase II, however, this was only true for
the acetate buffer and EP leaching
media. Hence, in Phase II, the carbonic
acid leaching media was generally less
aggressive towards inorganics than the
lysimeter field model (Refs. 7 and 25).

Although the Phase I data indicated
that the carbonic acid leaching medium
most closely approximated the lysimeter
results (Ref. 6), when the Phase Il data
were taken into account, the sodium
acetate buffer leaching medium seemed
to be the most appropriate (Refs. 7 and
25). Given the most weight in this

evaluation was the multivariate
analysis.

The analysis of precision, the last
statistical analysis presented in Table
B-1, aiso indicated that the acetate
buffer extraction would provide a more
precise test procedure than either of the
other two media. In addition, the acetate
buffer system offers a pumber of
operational advantages over either the
carbonic acid medium or the EP leaching
medium. Finally, use of the acetate
buffer system should minimize the
occurrence of false negative results,
since the Phase Il inorganics analyses
indicated that the carbenic acid medium
was less aggressive than the lysimeter
field results.

For the above reasons, the sodium
acetate buffer system has been selected
as the medium of choice. Perhaps the
only objective that may have been
compromised by selection of the acetate
buffer system was the objective to have
a leaching medium that is applicable to
biological testing. Although the acetate
buffer system will complicate biological
testing, it should not preclude bioassay
evaluation of TCLP extracts entirely.

Phase 111 of the TCLP development
program involves an evaluation of
ruggedness and precision as well as a
multi-laboratory collaborative study.
Since the design of these studies, and
hence the results are a function of how
EPA addressed some of the operational
aspects of the EP, a discussion of Phase
111 follows the next section which
presents and discusses some of these
procedural problems.

6. Operational Aspects

As indicated previously, in moving
from the EP to the TCLP protocol, the
Agency hoped to improve the tédst
procedure and eliminate some steps in
the EP procedure which have caused
difficulty for analysts. These include the
need for continual pH adjustment, which
is time consuming and serves as a
source of imprecision, and the difficulty
in performing the initial and final liquid/
solid separations, which currently
involves 0.45 um pressure filtration. In
addition, the need to adequately prevent
volatilization of organic compounds
during extraction was critical. These
three aspects of the test procedure are
discussed below. As an aid, Table D-2
presents a comparison between the EP
and the TCLP, in terms of procedural
aspects. Figures D-1 and D-2 present
the flow diagrams for each procedure,
respectively.
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TasLe D-2.—COMPARISON OF THE EXTRAC-
TION PROCEDURE (EP) AND THE TOXICITY
CHARACTERISTIC  LEACHING  PROCEDURE
(TCLP) !

TABLE D-2.—COMPARISON OF THE EXTRAC-
TION PROCEDURE (EP) AND THE TOXIGITY
CHARACTERISTIC LEACHING PROCEDURE
(TCLP) *—Continued

TABLE D-2.—COMPARISON OF THE EXTRAC-
TION PROCEDURE (EP) AND THE TOXiCITY
CHARACTERISTIC LEACHING PROCEDURE
(TCLP) *—Continued

Itom P TCLR

tem EP T TCLP

Hem { TCLP
= = - ———

(1) Leaching
media

0.5 N Acetic acid
added to
distifled
deionized water
wapHots
with 400 mi
maximum
addition
Continual pH
adjustment.

0.45 um Filtration
10 75 psi in 10
pst increments.

l Unspecified filter

| type.

0.1 pH 2.9 acetic
acid solution for
moderate to high
alkaline wastas
and 0.1 pH 49
acetate butier for
other wastes.

(2) Liquid/solid
separation. |

0.6-0.8 um Glass
fiber filler hltration
1o 50 psi

(3) Monolithic
matanal/
particle sze
reduction

Use of Structural
Integrity
Procedure or
grinding and
milling used.

Unspecified | Zaro-headspace
design. Blade/ | vessel required for
stirer vessel | volatiles. Boitles
acceptable. | used for non-

| volaties. Blade
stirrer vessei not
used

Rotary agitation only
in an end-over-
end fashion at
302 rpm

Grinding or milling
only. Structural

Integrity
Procedure not

(4) Extraction
vessels

Prose definition of |
acceptable |
agitation ‘i

(5) Agitation

(8) Extraction 24 hours | 18 hours

time |
(7) Quatity Standard additions

control required. One |

requirements biank per i

1

|

Standard additions
required in some
cases, One blank
per 10 extractions
and every new

batch of extract

‘ | Analysis specific

j 1o analyte

sampia batch

VAl other attributes between the two tes!s are generally
the same, although there are. some. minor diffecences. Note
also that while the EP only addresses thosa species for
which National Interim Pnmary Dnnking Water Standards
(NIPDWS} axist, the TCLP can be applied to other loxicants

BILLING CODE 6560-50-M
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Wet Waste Sample

Representative

Wet Waste Sample

Contains <0.5% e | Waste Sample p  Contains>0.5%
Nonfilterable > 100 Grams : Nonfilterable
Solids l Solids
l Dry Waste Sample l
Liguid Solid . Y Liquid Solid
Separation ’ S"i'd ¢ soid Separation
Discard
L 4
Liquid Particle Size Liquid
> 9.5mm < 9.5mm Monolithic
Sample Size Structural
Reduction Lntegnty
rocedure
« v
Store at 4°C
P Extraction of Solid Waste ¢ atpH =2
Solid 4= Liquid Solid Separation
Discard l
e Liquid
EP Extract
.{ Analysis Methods
Figure D-2: Extraction Procedure Flowchart
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FIGURE D-2: TCLP Flowchart

WET WASTE SAMPLE | WET WASTE SAMPLE
CONTAINS < 0.5 % REPRESENTATIVE WASTE CONTAINS > 0.5 %
NON-F ILTERABLE SAMPLE J NON-F I LTERABLE
SOLIDS SOLIDS
|
LRY WASTE
SAMPLE LIQUID/SOLID
SOLID SEPARATION
0.6-0.8 um
LIQUID/SOLID GIASS FIBER
SEPARATION FILTERS
0.6-0.8 um — DISCARD
GLASS FIBER SOLID SOLID ' |
FILTERS LIQUID
STORE AT
4°C

b—

REDUCE PARTICLE SIZE IF >9.5 mm
OR SURFACE AREA <3.1 cm?

if)

TCLP EXTRACTIONL
OF SOLID
O-HEADSPACE EXTRACTOR
REQUIRED FOR VOIATILES

[

LIQUID/SOLID
SEPARATION
0.6-0.8 um GIASS
FIBER FILTERS

I

LIQUID

DISCARD
SOLID

JICLP EXTRACT |
|

I

J o PeEPIEXPRACT ol ANALYTICAL | TCLP EXTRACT _ _ _

METHODS

1 The extraction fluid anployed is a function of the alkalinity of the solid
phase of the waste. '

BILLING CODE 6560-50-C
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The EP procedure involves continual
ptl adjustment or titration. The
procedure calls for periodic pH
adjustments if necessary, at 15 minute
intervals for up to 6 hours or more. This
is very tedious, time consuming and
expensive, and is also probably the
single most important element in the EP
protocol contributing to variability.
Using pre-defined leaching media
eliminates the problem of pH adjustment
since such media does not require pH
adjustment during extraction.

The initial liquid/solid separation
problems are due to the tendency for
some materials, such as certain types of
oily wastes, to clog the 0.45 um filter,
and prevent filtration even if
considerable pressure (75 psi) is applied.
This problem is serious, since materials
which do not pass the 0.45 um filter are
treated as solids even if they physically
appear to be a liquid. These (liquid)
wastes are then carried through EP
extraction as a solid.

This is particularly serious for oily
wasles, since oils have been known to
frequently migrate to ground waters. It
is important for the luquid/solid
separation to treat, as liquids, those
materials which can behave as liquids in
the environment. It is important to
recognize, however, that some materials,
such as many paint wastes and some
oily wastes, while they have some liquid
properties, they will generally behave as
solids in the environment (i.e., will not
migrate in total).

In addition, since different analysts
may expend varying degrees of effort in
accomplishing the liquid/solid
separation with these waste types, this
problem also contributes to variability.
As indicated below, EPA believes that
the liquid/solid separation technigue
that has been developed for the TCLP
protocol reduces the variability that was
associated with the EP's liquid/solid
separation lechnique, and that it also
provides a more adequate
differentiation between those materials
that behave as liquids in the
environment, and those materials which
behave as solids.

Initially, it was felt that this problem
could be addressed through use of the
much simplier liquid/solid separation
technique used in RCRA Test Method
8095 (Paint Filter Free Liquid Test) (Ref.
27). This method involves gravity
filtration through a 60 mesh paint filter.
I'his test method was promulgated on
\pril 30, 1985 (50 FR 18370). It is
intended to be a qualitative
determination of whether a waste
contains any free liquids, and was

developed in response to bans instituted
on the disposal of liquids in landfills.

In applying this method to the TCLP,
however, a number of problems were
encountered (Ref. 3). The most serious of
these was the fact that particulates,
which are solids, are capable of passing
through the paint filter in bulk. Using
Method 9095 in the TCLP, would lead to
these solids being considered as a
liguid, and thus, not subject to
extraction. This could lead to an
artificially high (or low) apparent
extract concentration. In addition, the
amount of liquid the method yields
varies with how the waste is poured or
placed in the filter. These two problems
negated the use of Method 9095 in the
TCLP.

To overcome the problems
encountered with the paint filter
method, EPA has returned to the use of
pressure filtration to separate the liguid
from the solid phase of a waste. In
reevaluating this technique, however,
several changes have been made which
will decrease the time it takes to
accomplish separation, improve the
precision of the method, and provide a
more adequate differentiation between
those materials which behave as liquids
in the environment, and those which
behave as solids. These changes include
switching from a 0.45 um filter medium
of varying composition, to specifying a
0.6-0.8 um glass fiber filter, as well as
limiting the time spent filtering. The use
of glass fiber will reduce the possibility
of adsorption of analytes to the filter
media. Also, these filters have a much
higher throughput and show much less
tendency to clog, and for these reasons,
allow the use of a pressure of 50 psi
rather than 75 psi to accomplish
separation. Initial experiments indicate
substantial operational advantages and
time savings with the use of glass fiber
filters (Ref. 4).

The third problem deals with the need
to prevent loss of volatile organic
compounds during the conduct of the
procedure. This includes losses during
initial and final liquid/solid separation,
extraction, and sample handling. With
the assistance of laboratory equipment
manufacturers, EPA has addressed this
problem through development of a Zero-
Headspace Extractor (ZHE). After
experimentation with several prototype
devices, the device described
schemalically in Figure D-3 has been
successfully applied during evaluation
of the TCLP procedure. Equipment of
this type is now available from two
suppliers (See TCLP in the proposed
Appendix II to Part 261).
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Liquid Inlet/Outlet Valve

Top
Flange

Waste/Extraction Fluid

Body

viTon

O-rings

Piston

(2 or three)

J

A
S

Bottom
Flanne

fowent

Pressurizing Gas Inlet/Outlet Valve

Figure D-3: Zero-Headspace Extraction Vessel

The ZHE is capable of conducting the
initial liquid/solid separation, agitation,
as well as final extract filtration, with
only minimal loss of volatiles. Although
considerably more expensive than the
bottles used in the current EP, these
devices are only required when
investigating the leachability of volalile
compornents. Less expensive vessels are
used for assessing the mobility of non-
volatile components. In addition, since
the ZHE is capable of also conducting
the liquid/solid separation, no
additional filtration apparatus is
required.

Due to the need to have the ZHE
compatible with common laboratory
equipment, such as off-gassing ovens,
and laboratory sinks, and also the need
to produce a device thal is easily
handled by laboratory personnel, a
device smaller than the 2 liter internal
volume device EPA originally had in

mind was necessary. Balancing the need
to also accommodate as large a sample
size as possilile, EPA determined that a
device with one-half liter (500 ml)
internal volume would be more
appropriate. Due to the 500 m! internal
capacity, the ZHE can only
accommodate a maximum sample size
of 25 grams for a 100 percent solids
sample. For a waste of less than 100
percent solids, the maximum sample
size the ZHE can accommodate is tied to
the percent solids of the waste, The
device can only accommodate the
minimal 100 gram sample size specified
for bottle extractions for wastes that are
25 percent solids or less.

‘In addition to the major improvements
discussed above, EPA has instituted a
number of minor improvements in the
TCLP protocol. These improvements are
primarily designed to increase the
overall precision of the method. For

example, in transferring samples from
container to filtration apparatus to
extractor, etc., the procedure calls for
determining the weight of any residual
sample material left behind and
subtracting this from the total sample
size. this will insure that the amount of
extracting medium added to the
extractor is truly a function of the sclid
material within the extractor, and will
help to improve overall precision.

7. Results of Phase Il

Phase Il of the TCLP development
program involved an evaluation of
ruggedness and precision as well as a
multilaboratory collaborative study. The
experimental design and a summary of
the results of the precision evaluations
are presented below, While the
ruggedness evaluation for the metals
and semivolatiles have been completed
the work on the volatiles portion of the
method is in progress. The results of the
ruggedness evaluation for the volatiles
will be noticed for comment upon
completion.

EPA's collaborative study is currently
on-going. In addition, the Electric Power
Research Institute (EPRI) has conducted
a limited collaborative evaluation of the
draft TCLP protocol, primarily as it
appies to inorganic constituents. The
report on this study is being drafted. The
results of both of these studies will be
noticed for comment when completed.

a. Precision evaluation. As discussed
earlier, the TCLP protocol reguires the
use of a Zero-Headspace Extractor
(ZHE) when dealing with volatiles, and
the use of common EP extraction
equipmenmt! (i.e., bottles) when dealing
with non-volatile components. In
response, EPA has conducted a
precision evaluation of the TCLP
protocol using both devices. These
evaluations were conducted by two
laboratories, each laboratory conducting
a number of replicate extractions on two
wastes. These wastes were an API
separator sludge/electroplating waste
admixture containing nonvolatile
organics and a variety of inorganics, and
an ammonia still lime sludge containing
a variety of polycyelic aromatic
hydrocarbons, and several inorganic
compounds, These wasles were also
spiked with several volatile compounds

The results of the precision evaluation
for non-volalile components indicate the
TCLP to be of acceptable precision (Ref
23). For the most part, the percent
coefficient of variation between
replicate extractions for individual
constituents was less than 30 percent.
This includes the variability contributed
by sampling variability and analytical
variability. Although sampling
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variability was minimized to the extent
possible, it is reasonable lo expect a
sample variability contribution to the
total variability of between 2 and 5
percent. Analytical variability was in
many cases comparable to, and in some
cases exceeded, the total variability.
This observation is significant as the
analytical methods used to analyze the
TCLP extracts are well accepled and in
widespread use.

Precision for the non-volatiles was
observed to be best for those
contaminants present al relatively high
levels, as is the usual case in any
analysis for method precision. For those
cases where the contaminant was
present at relatively low concentrations,
precision was pair, the percent
coefficient of variation generally falling
below 50 and 60 percent.

The results of the precision
evaluations for the volatile components
(Ref. 9) are not as clearly interpreted.
There are several reasons for this. These
evaluations were initiated as the zero-
headspace extractor became available.
Recall that the present design for the
ZHE was the result of experimentation
with several prototype devices. Hence,
experience with the ZHE, especially by
laboratory technicians who were
responsible for conducting the work was
limited.

In addition, the precision work on the
volatiles was conducted using two draft
TCLP protocels. The first public draft
protocol was released for comment in
April of 1985, Al this time EPA was still
experimenting with several prototype
devices, and although the April TCLP
draft addressed volatile components, it
was largely to obtain technical
comments and suggestions and was not
based on an actual working ZHE device.
It was this protocol under which the
TCLP precision evaluation of the
volaliles was begun.

The second public draft of the TCLP
protocol was released for comment in
October of 1985. Although this draft was
based on the current design for the ZHE,
further experience with the device has
led EPA to re-write the TCLP volatiles
procedure in the form that it currently
appears [see TCLP in the proposed
Appendix 11 to Part 261). In addition, it is
possible that further clarifications in the
procedure may be advisable.

The remainder of the precision
evaluation for the volatiles was
conducted using the October, 1985 draft
TCLP. Several significant changes have
been made in the current (proposed)
version due to experience gained with
the device. For example, whereas the
October 1985 version allowed the use of
VOA vials for the collection of the TCLP
extract, the proposed method requires

the use of air-tight syringes or TEDLAR”*
bags due to expected losses of volatiles
from the VOA vials during collection of
the extract. VOA vials were used to
collect the extract during the precision
evaluation of the volatiles.

Also, in following the protocols,
inadvertent errors were apparently
made which seem to have affected
method precision. For example, whereas
the October 1985 version of the protocol
placed a maximum of 25 grams on the
amount of solid material the ZHE could
accommodate, considerably more solid
material was extracted during the
precision analysis of one of the wastes
tested (i.e., the APl separator sludge/
electroplating waste admixture). This
provided for a variable liquid to solid
ratio rather than the specified 20 to 1

«ratio.

To complicate matters further, due to
extenuating circumstances, two
individual laboralories conducted the
work rather than the intended single
laboratory. It is apparent that higher
concentrations were obtained on the
same waste from the different
laboratories.

As indicated above, these factors
make the precision data difficult to
interpret. Whereas the percent
coefficient of variations on the ammonia
still lime sludge were mostly less than
60 or 70 percent, which is fair given the
nature of volatiles, the numbers
generaled from the admixture of API
separator sludge and electroplating
waste indicaled more variability. As
indicated in the draft report (Ref. 9),
some of this can be attributed to severe
laboratory conlamination problems, and
the oily character of the waste, which
seemed to have dominated the
extraction.

Due to the inconclusive nature of the
results, EPA is in the process of
conducting another precision evaluation
of the volatile components. This study

will use the proposal draft of the TCLP,
which we believe should help to clear
up some of the problems encountered
during the firsl evaluation. This study
will be similar to the previous one in
most other aspects, except that a third
waste will be evaluated (one expected
to not react with the spiked volatiles).
and two levels of volatile spike will be
used fi.e., one of relatively high
concentration and one of relatively low
concentration). The results of this
evaluation will be noticed for comment
upon its completion.

b. Ruggedness evaluation. A
ruggedness evaluation is designed to
determine how sensitive a test method
is with respect to modest departures
from the protocol which can be expected
during routine applications of the
protocol. The purpose of this evaluation
is to identify procedural variables which
mus! be carefully controlled, and then to
emphasize in the protacol the limits of
acceptable deviation with respect to
these variables. If a procedure is
“rugged” it will be unaffected by minor
departures from the specified method
values. If results are affected by
variation of conditions, the protocol
must be written to specify those
parameters which must not be varied
beyond a determined amount.

As with the precision evaluation,
ruggedness was evaluated for both the
ZHE and common EP extractor boitles.
Different lots of the same wastes used
for the precision evaluations were used
for the ruggedness evaluation. These
evaluations were performed by one
laboratory. Whereas the ruggedness
evaluation for the common EP extractor
bottles has been completed (Ref. 4a), the
ZHE evaluation is still in progress.
Table D-3 presents the parameters
which were evaluated for ruggedness
using both types of extraction
equipment.

TaBLE D-3.—PARAMETERS INVESTIGATED DURING TCLP RUGGEDNESS EVALUATION

2 !
Parameter TCLP specification ' ZHE device Wm'm,
|
(1) Liquid/Solid ratio o g .« [ L W 2N s s NG 2.
{2) Extraction time..... . et 18 | Sk - | 1610 20,
{3) Headspace: [
B e e e e suap) oo Zero ... y 010 5 percent....... :
Botties..... el e W Warmue 7 L, ) T R o VT [ Y Y 1 7
(4) Medium #1 acidity (milliequivalents | 70_... .. |80 1080,
acid) | ’
{5} Medium #2 acdity (millieguivalents ! 200 e .| 190 10 210
acid).
(6) Aliquots (taking of aliquots directly | Allowed for ZHE in some | Yes—No..... o '
trom ZHE for analysis | cases (see proposed |
! TOLP) |
(7) Extractos vessel. .. -| (See proposed TCLP) Associated  ZME—Millipore | Borosllicate—Flint
i ZHE gtass
{8} Acid wash filters .. Required for metals .. I .| Yes—No
{9) Fifier type . 1'0.,6-0.8 um giass fiber A ol L Polycarbonate—
Glass fiber
(105 Pressunzanon of ZHE dunng agia- | 510 10 010 20
tion (psi) | "
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TABLE D-3.—PARAMETERS INVESTIGATED DURING TCLP RUGGEDNESS EVALUATION—Continued

Parameler

TCLP specification

Common
ZHE device equipment (bottles}

(11} ZHE extract collection devices........... TEDLAR® bag or syringe....... TEDLAR® bag~syringe.........

There were several parameters which
EPA intended to investigate (i.e.,
extraction temperature and agitation
rate), which could not be accommodated
due to lack of appropriate laboratory
equipment necessary to vary these
parameters. In addition, while EPA had
originally intended to evaluate the
effects of different glass fiber filters (See
Table D-3, Item 9), glass fiber filters
other than the type specified in the
TCLP protocol were unable to withstand
the pressures stipulated in the TCLP.
Hence, the EP's use of polycarbonate
filters were investigated instead. EPA
has already determined that extract
concentrations may differ slightly
between the two filter types (Ref. 4 and
7). The remainder of the Table D-3
parameters are largely self-explanatory.

The ruggedness evaluation for the
commeoen (EP) extraction equipment
demonstrated that for the most part, the
TCLP if fairly rugged (Ref. 4a). This is
especially true for the semi-volatile
organics, which, with few exceptions,
were unaffected by the parameters
investigated. For metals, the results
suggest that at least two parameters are
critical. As expected, the acidity of the
extracting fluid directly influences the
extraction of metals. The TCLP protocol
emphasizes accuracy in the preparation
of the extraction fluids, by specifying
the exact recipes for the preparation of
these fluids, and indicating that the pH
of these fluids should be accurate to
within + 0.05 pH units.

Bottle type (i.e., borosilicate vs flint
glass) is the second parameter which
apparently affects the concentration of
metals in the extract, and may also
effect (lo a lesser degree), the extraction
of semi-volatiles. It appears that using
flint glass can result in significantly
higher extract concentrations. While .
acid washing the flint glass bottles, or
an expanded use of blanks, may help to
solve the problem, specifying
borosilicate over flint glass would solve
the problem entirely. Due to the
substantially higher cost of the
borosilicate glass (from 3 to 5 times
higher), EPA is reguesting comment on
this option.

The volatiles evaluation for the TCLP
is currently ongoing. As noted above,
the Table D-3 parameters were
investigated to determine if they need to
be controlled more carefully. As an
example, pressurization of the ZHE

during agitation is being investigated to
determine whether the build-up of
pressure within the ZHE during agitation
(which is expected to occur for some
wastes, particularly carbonate
containing waste), needs to be
controlled more carefully. The build-up
of this pressure could cause the ZHE
piston to move, thereby causing the
presence of headspace. The ruggedness
evaluation would indicate if this
variable should be controlled more
carefully, perhaps by putting more
pressure (e.g., 20 psi) behind the piston
during agitation,

As indicated above, the results of the
volatiles ruggedness evaluation will be
noticed for comment upon completion.

c. Collaborative study. As indicated
earlier, both EPA and Electric Power
Research Institute (EPRI) have planned
collaborative evaluations of the TCLP
protocol. EPA’s evaluation, in which the
American Society of Testing and
Materials, a number of business
associations and individuzal companiss,
the Department of Energy, and
Environment Canada’s Environmental
Research Center are participating, is
currently ongoing. This study involves
26 laboratories, five different wastes,
both types of extraction equipment, and
organic and inorganic compounds, I
including volatiles.

EPRI's study, which is very similar to
an evaluation EPRI conducted on the EP
(Ref. 2), was limited to the
determination of inorganic compounds
and deals with common extraction
equipment only. This study deals with
seven types of utility wastes and
involves three laboratories. In addition
to total precision, EPRI is investigating
the contribution of both variability in
sampling, and variability introduced
through analytical methods, as was
done during the investigation of the EP
protocal.

Both studies will be noticed for
comment when completed.
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and 302
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Hazardous substances, Hazardous
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Dated: May 31, 1986,
Lee M. Thomas,
Administrator.

For the reasons sel out in the
preambile, it is proposed to amend Title
40 of the Code of Federal Regulations as
follows:

PART 26 1—IDENTIFICATION AND
LISTING OF HAZARDOUS WASTE

1. The authority citation for Part 261
continues to read as follows:

Authority: Secs. 1008, 2002{a4), 3001, and
3002 of the Solid Wasle Disposal Act, as
amended by the Resource Conservation and
Recovery Acl of 1976. as amended (42 1.S.C.
6905, 6912(a), 6921, and 6922).

2. § 261.24 is revised to read as
follows:

§261.24 Toxicity characteristic.

{a) A solid waste exhibits the
characteristic of toxicity if, using the test
methods described in Appendix II or
equivalent methods approved by the
Administrator under the procedures set
forth in §§ 260.20 and 260.21, the extract
from a representative sample of the
waste contains any of the contaminants
listed in Table 1 at the concentration
equal to or greater than the respective
value given in that Table. Where the
waste contains less than 0.5 percent
filterable solids, the waste itself, after
filtering using the methodology outlined
in Appendix II, is considered to be the
extract for the purpose of this section.

{b) A solid waste that exhibits the
characteristic of toxicity, but is not
listed as a hazardous waste in Subpart
D, has the EPA Hazardous Waste
Number specified in Table 1 which
corresponds o the toxic contaminant
causing it to be hazardous.

TABLE 1.—TOXICITY CHARACTERISTIC
CONTAMINANTS AND REGULATORY LEVELS

Regula
HWNO and contaminant CASNO |tory level

{mg/1)
DO18—Acrylonitrie 107-13-1 50
D004—Arsanic....... ’ .| 7440-38-2 50
DO0S—BAMUM ... iermrasncssseonrnnnrd] T440-39-3| 100
DO19—8k 71-43-2 0.07
D020—Bis(2-chiorosthyl) ether ... .| 111-44-4 0.05
DO06—Cadm 7440-42-9 1.0
DO21—Carbon disullide .........oo.|  75-15-0| 144
DO22—Carbon tetrachionde 0.07
D023—Cn 003
D024—Chiorobenzene ... 14
D025—Chlorot 0.07
DO07—Chromium..., 50
DO26—o-Cresol ' 10.0
D027—m-Cresol 10.0
D028—p-Cresol * 10.0
D016—24-D.............. 14
D028—1.2-Dichlorobenzene 43
D030—1.4-Dichiprobenzene................ 108
DO031—1,2-Dichic 0.40
D032—1,1-Dichi ylene. 0.1
D033—2 4-Dinitrotoluene . 013
DO12—Endrin 0.003
D034—Hep {and its hy . 76-44-8 0.001
DO35—Hexachlorobenzene...............| 118-74-1 0.13

TaBLE 1. —TOXICITY CHARACTERISTIC CON-
TAMINANTS AND REGULATORY LEVELS—Con-
tinued

l Regufa-
HWNO and contaminant CASNO | tory fevel
| (ma/1)
D036—Hexachicrobutadiene a7-sa-3| 072
D037—Hexachioroethane................ 67-72-1 | 43
D038—Isobutanol.. ) 78831 36
DO08—Lead. |7430-92-1| 50
D013 —Lindaoe._ = 58-89-3| 006
DO0S—Mercury i eesad 7439-97-8 | 0.2
DO14—MethaxyChlor -.....c...iciceiiinnns 72-43-5 14
DO35—Methylens chicride. ... 75.09-2| 86
0040—Methyi ethyl ketone 78-93-3| 72
D041 —Nitrobenzene ; wf 98-85-3| 013
D042—Pentachiorophanot | 87865 38
DO043—Phenal......... | 108852 144

.l 110-86-1| 50
|7782-49-2| 10
1 7440-22:4| 50
| 630-20-6, 100

79-34-5| 13

127-18-4 ‘ 0.1

D044 —Pyridine
DO10—Setenum.

DO —SiVEL et
D045—1,1.1,2-Tetrachioroethane
D046—1,1,2,2-Tetrachioroethane...........|
D047 —Tetrachloroethylene......... .|

00482 3,4,6-Tetrachioropbeno! . | 58-50-2 1.5
DOAG—TOeNe oo 108-88-3 144
DO15—Toxaphene .......... | 8001-35-2 0,07
DOS0-—1,1,1-Trichloroethane .. 71-55-6| 30

DO51—1.1.2-Tachioroethane... 79005 12
D052—Trichioroethylene ... .. 78-01-6 | 0.07
D532 4 5-Trichiorophano! e 95—95—4! 58

88-06-2 0.30
93-76-5| 014
5-01-4| 005

D054-—2,4 8- Trichiorophenof
DO17—245-TP {Sivex)... ...
DO55—Vingl shionde... ...

'o-, m-, and p-Crasol concentrations are added together
and compared 10 a threshold of 10.0 mg/1

3. Appendix Il of Part 261 is revised to
read as follows:

Appendix II—Toxicily Charactesistic
Leaching Procedure (TCLP)

1.0 Scope and application.

1.1 The TCLP is designed to determine the
mobility of bath erganic and inorganic
contaminants present in liquid, solid, and
multiphasic wastes.

1.2 If a total analysis of the waste
demonstrates that individual contaminants
are not present in the waste, or that they are
present, but at such low concentrations that
the appropriate regulatory thresholds could
not possibly be exceeded, the TCLP need not
be run.

2.0 Summary of method (See Figure 1).

2.1 For wastes containing less than 0.5%
solids, the waste, after filtration through a
0.6-0.8 um glass fiber filter, is defined as the
TCLP extract.

2.2 For wastes containing greater than
0.5% solids, the liquid phase, if any, is
separated from the solid phase and stored for
later analysis. The particle size of the solid
phase is reduced (if necessary), weighed, and
extracted with an amount of extraction fluid
equal to 20 times the weight of the solid
phase. The extraction fluid employed is a
function of the alkalinity of the solid phase of
the waste, A special extractor vessel is used
when testing for volatiles (See Table 1.
Following extraction, the liquid extract is
separated from the solid phase by 0.6-0.8 um
glass fiber filter filtration.

2.3 H compatible (e.g, precipitate or
multiple phases will not form on
combination), the initial liquid phase of the
waste is added to the liquid extract and these
liquids are analyzed together. If incompatible,
the liquids are analyzed sepzrately and the
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results are mathematically combined to yield
volume weighted average concentration.

3.0 |Interferences.

3.1 Potential interferences that may be
encountered during analysis are discussed in
the individual analytical methods.

4.0 Apparatus and materiols.

4.1 Agitalion Apparatus: An acceptable
agitation apparatus is one which is capable
of rotating the extraction vessel in an end-
over-end fashion (See Figure 2) at 30:£2 rpm.
Suitable devices known to EPA are identified
in Table 2.

4.2 Extraction vessel:

4.21 Zero-Headspace Extraction Vessel
{ZHE). When the waste is a being tested for
mobility of any volatile contaminants (See
Table 1), an extraction vessel which allows
for liquid/solid separation within the device,
and which effectively precludes headspace
{as depicted in Figure 3), is used. This type of
vessel allows for initial liquid/solid
separation, extraction, and final extract
filtration without having to open the vessel
(See Section 4.3.1). These vessels shall have
an internal volume of 500 to 600 ml and be
equipped to accommodate a 90 mm filter.
Suitable ZHE devices known to EPA are
identified in Table 3. These devices contain
viton O-rings which should be replaced
frequently.

4.2.2 When the waste is being evaluated
for other than volatile contaminants, an
extraction vessel which does not preclude
headspace (e.g., 2-liter bottle) is used.
Suitable extraction vessels include bottles
made from various materials, depending on
the contaminants to be analyzed and the
nature of the waste (See Section 4.3.3). These
bottles are available from a number of
laboratory suppliers. When this type of
extraction vessel is used, the filtration device
discussed in Section 4.3.2 is used for initial
liquid-solid separation and final extract
filtration.

4.3 Filtration devices:

4.3.1 Zero-Headspace Extractor Vessel
(See Figure 3): When the waste is being
evaluated for volatiles, the zero-headspace
extraction vessel is used for filtration. The
device shall be capable of supporting and
keeping in place the glass fiber filter, and be
able to withstand the pressure needed to
accomplish separation (50 psi).

Note. When it is suspected that the glass
fiber filter has been ruptured, an in-line glass
fiber filter may be used to filter the extract.

4.3.2 Filter Holder. When the waste is
being evaluated for other than volatile
compounds, a filter holder capable of
supporting a glass fiber filter and able to
withstand the pressure needed to accomplish
separation is used. Suitable filter holders
range from simple vacuum units to relatively
complex systems capable of exerting
pressure up to 50 psi and more. The type of
filter holder used depends on the properties
of the material to be filtered (See Section
4.3.3). These devices shall have a minimum
internal volume of 300 ml and be equipped to
accommodate a minimum filter size of 47 mm.
Filter holders known to EPA to be suitable for
use are shown in Table 4,

4.3.3 Materials of Construction:
Extraction vessels and filtration devices shall
be made of inert materials which will not

leach or absorb waste components. Glass,
polytetrafluoroethylene (PTFE), or type 316
stainless steel equipment may be used when
evaluating the mobility of both organic and
inorganic components. Devices made of high
density polyethylene (HDPE), polypropylene,
or polyvinyl chloride may be uséd when
evaluating the mobility of metals.

4.4 Filters: Filters shall be made of
borosilicate glass fiber, contain no binder
materials, and have an effective pore size of
0.6-0.8 um, or equivalent. Filters known to
EPA to meet these specifications are
identified in Table 5. Pre-filters must not be
used. When evaluating the mobility of metals,
filters shall be acid washed prior to use by
rinsing with 1.0 N nitric acid followed by
three consecutive rinses with deionized
distilled water (minimum of 500 ml per rinse).
Glass fiber filters are fragile and should be
handled with care.

4.5 pH Meters: Any of the commonly
available pH meters are acceptable.

46 ZHE extract collection devices:
TEDLAR?® bags or glass, stainless steel or
PTFE gas tight syringes are used to collect the
initial liquid phase and the final extract of the
waste when using the ZHE device.

4.7 ZHE extraction fluid collection
devices: Any device capable of transferring
the extraction fluid into the ZHE without
changing the nature of the extraction fluid is
acceptable (e.g., & constant displacement
pump, a gas tight syringe, pressure filtration
unit (See Section 4.3.2), or another ZHE
device).

4.8 Laboratory balance: Any laboratory
balance accurate to within +0.01 grams may
be used (all weight measurements are to be
within 0.1 grams).

5.0 HReagents.

5.1 Water: ASTM Type 1 delonized,
carbon treated, decarbonized, filtered water
(or equivalent water that is treated to remove
volatile components) shall be used when
evaluating wastes for volatile contaminants.
Otherwise, ASTM Type 2 deionized distilled
water (or equivalent) is used. These waters
should be monitored periodically for
impurities.

5.2 1.0 N Hydrochloric acid (HCl) made
from ACS Reagent grade.

5.3 1.0 N Nitric acid (HNOs) made from
ACS Reagent grade.

5.4 1.0 N Sodium hydroxide (NaOH) made
from ACS Reagent grade.

5.5 Glacial acetic acid (HOAc¢) made from
ACS Reagent grade.

5.6 Extraction fluid:

5.6.1 Extraction fluid #1: This fluid is
made by adding 5.7 ml glacial HOAc to 500
ml of the appropriate water (See Section 5.1),
adding 64.3 ml of 1.0 N NaOH, and diluting to
a volume of 1 liter. When correctly prepared,
the pH of this fluid will be 4.93 + 0.05.

5.6.2 Extraction fluid #2: This fluid is
made by diluting 5.7 ml glacial HOAc with
ASTM Type 2 water [See Section 5.1) to a
volume of 1 liter. When correctly prepared,
the pH of this fluid will be 2.88 + 0.05.

Note.—These extraction fluids shall be
made up fresh daily. The pH should be
checked prior to use to insure that they are

*TEDLAR is a registered trademark of
DuPont.

made up accurately, and these fluids should
be monitored frequently for impurities.

5.7 Analytical standards shall be
prepared according to the appropriate
analytical method.

8.0 Sample Collection, preservation. and
handling.

8.1 All samples shall be collected using a
sampling plan that addresses the
consideration discussed in "“Test Methods for
Evaluating Solid Wastes" (SW-846).

6.2 Preservatives shall not be added to
samples.

6.3 Samples can be refrigerated unless it
results in irreversible physical changes to the
wasle.

6.4 When the waste is to be evaluated for
volatile contaminants, care must be taken to
insure that these are not lost. Samples shall
be taken and stored in @ manner which
prevents the loss of volatile contaminants. If
possible, any necessary particle size
reduction should be conducted as the sample
is being taken (See Step 8,5). Refer to SW-846
for additional sampling and storage
requirements when volatiles are
contaminants of concern.

6.5 TCLP extracts should be prepared for
analysis and analyzed as soon as possible
following extraction. if they need to be
stored, even for a short period of time,
storage shall be at 4°C and samples for
volatiles analysis shall not be allowed to
come into contact with the atmosphere (i.e.,
no headspace).

7.0 Procedure when volatiles are not
mvolved.

Although a minimum sample size of 100
grams is required, a larger sample size may
be necessary, depending on the percent
solids of the waste sample. Enough waste*
sample should be collected such that at least
75 grams of the solid phase of the waste (as
determined using glass fiber filter filtration).
is extracted. This will insure that there is
adequate extract for the required analyses
ke.g.. semivolatiles, metals, pesticides and

erbicides).

The determination of which extraction fluid
to use (See Step 7.12) may also be conducted
at the start of this procedure. This
determination shall be on the solid phase of
the waste (as obtained using glass fiber filter
filtration).

7.1. If the waste will obviously yield no
free liquid when subjected to pressure
filtration, weigh oul a representative
subsample of the waste (100 gram minimum)
and proceed to Step 7.11.

7.2 If the sample is liquid or multiphasic,
liquid/solid separation is required, This
involves the filtration device discussed in
Section 4.3.2, and is outlined in Steps 7.3 to
79.

7.3 Pre-weigh the filter and the container
which will receive the filtrate.

74 Assemble filter holder and filter
following the manufacturer's instructions.
Place the filter on the support screen and
secure, Acid wash the filter if evaluating the
mobility of metals (See Section 4.4),

7.5 Weigh out a representative subsample
of the waste (100 gram minimum) and record
weight.




Federal Register / Vol. 51, No. 114 / Friday, June 13, 1986 / Proposed Rules

21687

7.6 Allow slurries to stand to permit the
solid phase to settle. Wastes that settle
_slowly may be centrifuged. prior to filtration.

7.7 Transfer the waste sample 1o the filter
holder.

Note.—If waste material has obviously
adhered to the container used to transfer the
sample to the filtration apparatus, determine
the weight of this residue and subtract it from
the sample weight determined in Step 7.5, to
determine the weight of the waste sample
which will be filtered.

Gradually apply vacuum or gentle pressure of
1-10 psi. until air or pressurizing gas moves
through the filter. If this point is not reached
under 10 psi, and if no additional liquid has
passed through the filter in any 2 minute

* inlerval, slowly increase the pressure in 10-
psi increments o a maximum of 50 psi. After
each incremental increase of 10 psi. if the
pressurizing gas has not moved through the
filter, and if no additional liquid has passed
through the filter in any 2 minute interval,
proceed to the next 10 psi increment. When

* the pressurizing gas begins to move through
the filter, or when liquid flow has ceased at
50 psi (l.e,, does not result in any additional
filtrate within any 2 minute period), filtration
is stopped.

Note.—Instantaneous application of high
pressure can degrade the glass fiber filter,
and may cause premalture plugging.

7.8 The material in the filter holder is
defined as the solid phase of the waste, and
the filtrate is defined as the liquid phase.

Note.—Some wastes, such as oily wastes
and some paint wastes, will obviously
conlain some material which appears to be a
liguid—but even after applying vacuum or
pressure filtration, as outlined in Step 7.7, this
material may not filter, If this is the case, the
material within the filtration device is
defined as a solid, and is carried through the
extraction as a solid.

7.9 Determine the weight of the liquid
phase by subtracting the weight of the filtrate
conlainer (See Step 7.3) from the total weight
of the filtrate-filled container. The liquid
phase may now be either analyzed (See Step
7.15) or slored at 4°C until time of analysis.
The weight of the solid phase of the waste
sample is determined by subtracting the
weight of the liguid phase from the weight of
the total waste sample, as determined in Step
7.5 or 7.7. Record the weight of the liquid and
solid phases.

Note—If the weight of the solid phase of
the waste is less than 75 grams, review Step
7.0

7.10' The sample will be handled
differently from this point, depending on
whether it contains more or less than 0.5%
solids. If the sample obviously has greater
than 0.5% solids go to Step 7.11. If it appears
that the solid may comprise less than 0.5% of
the total waste, the percent solids will be
determined as follows:

7.10.1 Remove the solid phase and filter
from the filtration apparatus.

7.10.2 Dry the filter and solid phase at
100:+20°C until two successive weighings
vield the same value. Record final weight.

7.10.3 Calculate the percent solids as
follows: !

Weight of dry waste and [ilters minus tared
weight of filters divided by initial weight
of waste (Step 7.5 or 7.7) mulliplied by
100 equals percent solids.

7.104 If the solid comprises less than 0.5%
of the waste, the solid is discarded and the
liquid phase is defined as the TCLP extract,
Proceed to Step 7.14.

7.10.5, If the solid is greater than or etjual
to 0.5% of the waste, return to Step 7.1, and
begin the procedure with a new sample of
waste. Do not extract the solid thal has been
dried.

Note,—This step is only used to determine
whether the solid must be extracted, or
whether it may be discarded unextracted. It
is not used in calculating the amount of
extraction fluid to use in extracting the
waste, nor is the dried solid derived from this
step subjected to extraction. A new sample
will have to be prepared for extraction.

711 If the sample has more than 0.5%
solids, it is now evaluated for particle size. If
the solid material has a surface area per gram
of material equal to or greater than 3.1 cm® or
is capable of passing through a 9.5 mm (0,375
inch) standard sieve, proceed to Step 7.12. If
the surface area is smaller or the particle size
is larger than that described above, the solid
material is prepared for extraction by
crushing, cutting, or grinding the solid
material to a surface area or particle size as
described above. When surface area or
particle size has been appropriately altered,
proceed to Step 7.12.

712 This step describes the determination
of the appropriate exiracting fluid to use (See
Sections 5.0 and 7.0).

7121 Weigh out a small sub-sample of
the solid phase of the waste, reduce the solid
(if necessary) to a particle size of
approximately 1 mm in diameter or less, and
transfer a 5.0 gram portion to a 500 ml beaker
or erlenmeyer flask.

7.12.2  Add 96.5 ml distilled deionized
water (ASTM Type 2), cover with watchglass,
and stir vigorously for 5 minutes using a -
magnetic stirrer. Measure and record the pH.
If the pH is < 5.0, extraction fluid #1 is used.
Proceed to Step 7.13.

7.12.3 1fthe pH from Step 7.12.2 is >5.0.
add 3.5 ml 1.0.N HCA1. slurry for 30 seconds,
cover with a watchglass, heat to 50°C, and
hold for 10 minutes.

7124 Let the solution ¢ool to room
temperature and record pH. If pH is <5.0, use
extraction fluid #1. If the pH is > 5.0,
extraction fluid #2is used.

7.13  Calculate the weight of the remaining
solid material by subtracting the weight of
the sub-sample taken for Step 7.12, from the
original amount of solid material, as obtained
from Step 7.1 or 7.9. Transfer remaining solid
material into the extractor vessel, including

Final contaminant concentration = =

the filter used to separate the initial liquid
from the solid phase.

Note.—If any of the solid phase remains
adhered to the walls of the filter holder, or
the container used to transfer the waste; its
weight shall be determined, subtracted from
the weight of the solid phase of the waste, as
determined above, and this weight is used in
calculating the amount of extraction fluid to
add into the extractor bottle.

Slowly add an amount of the appropriate
extraction fluid (See Step 7.12), into the
extractor bottle equal to 20 limes the weight
of the solid phase that has been placed into
the extractor bottle. Close extractor bottle
tightly, secure in rotary extractor device and
rotate al 30 £+ 2 rpm for 18 hours. The
temperature shall be maintained at 22 + 3*C
during the extraction period.

Note.—As agitation continues, pressure
may build up within the extractor bottle (due
to the evolution of gasses such as carbon
dioxide). To relieve these pressures, the
extractor bottle may be periodically opened
and vented into a hood.

714 Following the 18 hour extraction, the
material in the extractor vessel is separated
into its component liquid and solid phases by
filtering through a new glass fiber filter as
outlined in Step 7.7. This new filter shall be
acid washed (See Section 4.4) if evaluating
the mobility of metals.

715 The TCLP extract is now prepared as
follows:

7.151 If the waste contained no initial
liquid phase, the filtered liquid material
obtained from Step 7.14 is defined as the
TCLP extract. Proceed to Step 7.16.

7.15.2 If compatible (e.g., will not form
precipitate or multiple phases), the filtered
liquid resulting from Step 7.14 is combined
with the initial liquid phase of the waste as
obtained in Step 7.9. This combined liquid is
defined as the TCLP extract. Proceed to Step
7.16.

7.15.3 If the initial liquid phase of the
waste, as obtained from Step 7.9, is not or
may not be compatible with the filtered liquid
resulting from Step 7.14, these liquids are not
combined. These liquids are collectively
defined as the TCLP extract, are analyzed
separately, and the results are combined
mathematically. Proceed to Step 7.16.

7.18 The TCLP extract will be prepared
and analyzed according to the appropriate
SW-846 analytical methods identified in
Appendix Il of 40 CFR 261. TCLP extracts to
be analyzed for metals shall be acid digested.
If the individual phases are to be analyzed
separately, determine the volume of the
individual phases (to 0.1 m}), conduct the
appropriate analyses, and combine the
results mathematically by using a simple
weighted average:

LV G+ (ValGa).
Vi + V.
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where: <

Vi =The volume of the first phase (1)

C; =The voncentration of the contaminant of
concern in the first phase (mg/l)

V2=The volume of the second phase (1)

C.=The concentration of the contaminant of
concern in the second phase [mg/l)

*7.17 The contaminant concentrations in
the TCLP extract are compared to the
thresholds identified in the appropriate
regulations. Refer to Section 9 for quality
assurance requirements.

8.0 Procedure when volatiles are
inyvolved.

The ZHE device has approximately a 500
ml internal capacity. Although a8 minimum
sample size of 100 grams was required in the
Seetion 7 procedure, the ZHE can only
accommodate a maximum 100 percent solids
sample of 25 grams, due to the need to add an
amount of extraction fluid equal to 20 times
the weight of the solid phase. Step 8.4
provides the means of which to determine the
approximate sample size for the ZHE device.

Although the following procedure allows
for particle size reduction during the conduct
of the procedure, this could resull in the loss
of volatile compounds. If possible, any
necessary particle size reduction (See Step
8.5) should be conducted on the sample as it
is being taken. Particle size reduction should
only be conducted during the procedure if
there is no other choice.

In carrying out the following steps, do not
allow the waste to be exposed to the
atmosphere for any more time than is
absolutely necessary.

8.1 Pre-weigh the (evacuated) container
which will receive the filirate {See Section
4.6), and set aside,

8.2 Place the ZHE piston within the body
of the ZHE (it may be helpful to first moisten
the piston O-rings slightly with extraction
fluid). Secure the gas inlet/outlet flange
(bottom flange) onlo the ZHE body in
accordance with the manufacturer's
instructions. Secure the glass fiber filter
between the support screens and set aside.
Ses:dhquid inlet/outlet flange (top flange)
aside.

8.3 If the waste will obvieusly yield no
free liquid when subjected 1o pressure
filtration, weigh out a representative
subsample of the wasle {25 gram maximum—
See Step 8.0), record weight. and proceed to
Step 8.5.

8.4 This step provides the means by
which to determine the approximate sample
size for the ZHE device. Ii the waste is liquid
or multiphasic. follow the procedure outlined
in Steps 7.2 1o 7.9 [using the Section 7
filtration apparatus), and obtain the percent
solids by dividing the weight of the solid
phase of the waste by the original sample
size used. If the waste obviously contains
greater than 0.5% solids, go to Step 8.4.2, If it
appears thal the solid may comprise less than
0.5% of the waste, go to Step 8.4.1.

8.4.1 Determine the percent solids by
using the procedure oullined in Step 7.10. If
the waste contains less than 0.5% solids,
weigh out a new 100 gram minimum
representative sample, proceed to Step 8.7,
and follow until the liquid phase of the waste
is filtered using the ZHE device (Step 8.8).
This liquid filtrate is defined as the TCLP

extrael, and is analyzed directly. If the waste
contains greater than or equal to 0.5% solids,
repeal Step 8.4 using a new 100 gram
minimum sample, determine the percent
solids, and proceed to Step 8.4.2.

B.4.2 If the sample is < 25% solids, weigh
oul a new 100 gram minimum representative
sample, and proceed to Step 8.5. If the sample
is > 25% solids, the maximum amount of
sample the ZHE can accommodate is
determined by dividing 25 grams by the
percent splids obtained from Step 8.4. Weigh
out a new representative sample of the
determined size.

8.5 After a representative sample of the
waste {sample size determined from Step 8.4)
has been weighed out and recorded, the
sample is now evaluated for particle size {See
Step 8.0). If the solid material within the
waste obviously has a surface area per gram
of material equal to or greater than 3.1 cm?,
or is capable of passing through a 9.5 mm
(0.375 inch) standard sieve, proceed
immediately to Step 8.6. If the surface area is
smaller or the particle size is larger than that
deseribed above, the solid material which
does not meet the above criteria is separated
from the liquid phase by sieving {or
equivalent means), and the solid is prepared
for extraction by crushing, cuiting, or grinding
to a surface area or particle size as described
above.

Note.—Wasles and appropriate equipment
should be refrigerated, if possible, to 4°C
prioy o particle size reduction. Grinding and
milling machinery which generates heat shall
not be used for particle size reduction. If
reduction of the solid phase of the waste is
necessary, exposure of the waste to the
atmosphere should be avoided to the extent
possible.

When surface area or particle size has been
appropriately altered, the solid is recombined
with the rest of the waste.

88 Waste slurries need not be allowed to
stand to permil the solid phase to settle.
Wasles that setile slowly shall not be
centrifuged prior to filtration.

8.7 Transfer the entire sample (liquid and
solid phases) quickly to the ZHE. Secure the
filter and support screens into the top flange
of the device and secure the top flange to the
ZHE body in accordance with the
manufacturer's instructions. Tighten all ZHE
fittings and place the device in the vertical
position [gas inlet/outlet flange on the
bottom). Do not attach the extract collection
device to the top plate.

Note.—If waste material has obviously
adhered to the container used to transfer the
sample to the ZHE, determine the weight of
this residue and subtrac! it from the sample
weight determined in Step 84, lo delermine
the weight of the waste sample which will be
filtered.

Attach a gas line to the gas inlet/outlet valve
(bottom flange), and with the liquid inlet/
outlet valve (top flange) open, begin applying
genltle pressure of 1-10 psi (or more if
necessary) to slowly force all headspace out
of the ZHE device. Al the first appearance of
liquid from the liquid inlet/outlet valve,
quickly close the valve and discontinue
pressure.

8.8 Attach evacunated pre-weighed fillrate
collection container to the liquid inlet/outlet

value and open valve. Begin applying gentie
pressure of 1~10 psi to force the liquid phase _
into the filtrate collection container, If nd
additional liguid has passed through the filter
in any 2 minute interval, slowly increase the
pressure in 10 psi increments 10 8 maximum
of 50 psi. After each incremental increase of
19 psi. if no additional liguid has passed
through the filter in any 2 minute interval,
proceed to the next 10 psi increment. When
liquid flow has ceased such that continued
pressure filtration at 50 psi does not result in
any additional filtrate within any 2 minute
period, filtration is stopped. Close Lhe liquid
inlet/outlet valve, discontinue pressure 1o the
piston, and disconnec! the filtrale collection
container.

Note.—Instantaneous application of high
pressure can degrade the glass fiber filter and
may cause premalure plugging.

89 The material in the ZHE is defined as
the solid phase of the waste, and the filtrate
is defined as the liguid phase.

Note.—Some wastes, such as oily wastes
and some paint wastes, will obviously
contain some material which appears to be a
liquid—but even after applying pressure
filtration, this material will not filter. If this is
the case, the material within the filtration
devige is defined as a solid, and is carried
through the TCLP extraction as a solid.

If the original waste contained less than 0.5%
solids, (See Step 8.4) this filtrate is defined as
the TCLP extract, and is analyzed directly—
proceed to Step 8.13.

810 Determine the weight of the liquid
phase by subtracting the weight of the filtrate
container {See Step 8.1) from the total weight
of the filtrate-filled eontainer. The liquid
phase may now be either analyzed (See Steps
8.13 and 8.14), or stored at 4°C until time of
analysis. The weight of the solid phase of the
waste sample is determined by subtracting
the weight of the liquid phase from the weight
of the tolal waste sample {See Step 8.4).
Record the final weight of the liguid and solid
phases.

8.11 The following details how to add the
appropriate amount of extraction fluid to the
solid material within the ZHF and agitation
of the ZHE vessel. Extraction fluid #1 is used
in all cases {See Section 5.6).

8.11.1 With the ZHE in the vertical
position, attach a line from the extraction
fluid reservoir to the liquid inlet/outlet vaive.
The line used shall contain fresh extraction
fluid and should be preflushed with fluid to
eliminate any air pockets in the line, Release
gas pressure on the ZHE piston (from the gas
inlet/outlet valve), open the liguid infet/
outle! valve, and begin transferring extraction
fluid {by pumping or similar means) into the
ZHE. Continue pumping extraction fluid into
the ZHE until the amount of fluid introduced
into the device equals 20 times the weight of
the solid phase of the waste that is in lhe
ZHE.

8112 After the extraction fluid has been
added, immediately close the liguid inlet/
outlet valve, and disconnect the extraction
fluid line. Check the ZHE 1o make sure that
all valves are in their closed positions. Pick
up the ZHE and physically rotate the device
in an end-over-end fashion 2 or 3 times,
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Reposition the ZHE in the vertical position
with the liquid inlet/outlet valve on top. Put
5-10 psi behind the piston (if necessary), and
slowly open the liquid inlet/outlet valve to
bleed out any headspace (into a hood) that
may have been introduced due to the
addition of extraction fluid. This bleeding
shall be done quickly and shall be stopped at
the first appearance of liquid from the valve.
Re-pressurize the ZHE with 5-10 psi and
check all ZHE fittings to insure that they are
closed.

8.11.3 Place the ZHE in the rotary
extraclor apparatus (if it is not already there),
and rotate the ZHE at 30 + 2 rpm for 18
hours. The temperature shall be maintained
al 22 + 4 3°C during agitation.

812 Following the 18 hour extraction,
check the pressure behind the ZHE piston by
quickly opening and closing the gas inlet/
outlel valve, and noting the escape of gas. If
the pressure has nol been maintained (i.e.. no
gas release observed), the device is leaking.
Replace ZHE O-rings or other filtings, as
necessary, and redo the extraction with a
new sample of waste. If the pressure within
the device has been maintained, the material
in the extractor vessel is once again
separated into its component liguid and solid
phases. If the waste contained an initial
liquid phase, the liquid may be filtered
directly into the same filtrate collection
container (i.e., TEDLAR* bag, gas-tight

Final contaminant concentration= -

where:

Vi = The volume of the first phase (1)

C, = The concentration of the contaminant of
concern in the first phase (mg/l)

Va2 = The volume of the second phase (1)

Cs = The concentration of the contaminant of
concern in the second phase (mg/l)

8.15 The contaminant concentrations in
the TCLP extract are compared to the
thresholds identified in the appropriate
regulations. Refer to Section 9 for quality
assurance requirements.

9.0 Quality Assurance requirements.

9.1 All data, including quality assurance
data, should be maintained and available for
reference or inspection. )

9.2 A minimum of one blank for every 10
extractions that have been conducted in an
extraction vessel shall be employed as a
check to determine if any memory effects 4
from the extraction equipment is occurring,
One blank shall also be employed for every
new batch of leaching fluid that is made up.

9.3 All quality control measures described
in the appropriate analytical methods shall
be followed.

9.4 ' The method of standard addition shall
be employed for each waste type if: 1)
Recovery of the compound from spiked splils
of the TCLP extract is not between 50 and
150%. or 2) If the concentration of the

syringe) holding the initial liquid phase of the
waste, unless doing so would create multiple
phases, or unless there is not enough volume
left within the filirate collection container. A
separate [iltrate collection container must be
used in these cases. Filter through the glass
fiber filter, using the ZHE device as discussed
in Step 8.8. All extract shall be filtered and
collected if the extract is multi-phasic or if
the waste contained an initial liquid phase.
Note.—If the glass fiber filter is not intact
following agitation, the filtration device
discussed in the NOTE in Section 4.3.1 may
be used to filter the material within the ZHE,

8.13 If the waste contained no initial
liquid phase, the filtered liquid material
obtained from Step 8.12 is defined as the
TCLP extract. If the waste contained an
initial liquid phase, the filtered liquid
material obtained from Step 8.12, and the
initial liquid phase (Step 8.8) are collectively
defined as the TCLP extract.

8.14 The TCLP extract will be prepared
and analyzed according to the appropriate
SW-846 analytical methods, as identified in
Appendix Il of 40 CFR 261. If the individual
phases are to be analyzed separately,
determine the volume of the individual
phases (to 0.1 ml), conduct the appropriate
analyses and combine the results
mathematically by using a simple volume
weighted average:

(VICH)+(Va)(CH)
Vi+ Vs

constituent measured in the extract is within
20% of the appropriate regulatory threshold. If
more than 1 extraction is being run on
samples of the same waste, the method of
standard addition need only be applied once
and the percent recoveries applied to the
remainder of the extractions.

9.5 TCLP extracts shall be analyzed
within the following periods after generation:
Volatiles—14 days, Semi-volatiles—40 days.
Mercury—28 days, and other Metals—180
days.

TABLE 1,—VOLATILE CONTAMINANTS !

Compound CASHO
Acetone.......... 67-64-1
Acrylonitrile . 107-13-1
Benzene ........ 71-43-2
n-Butyl aicoho.. 71-26-6
Carbon disulfide ... 75-15-0
Carbon tetrachloride. 56-23-5
Chlorobenzene ...... 108-90-7
Chioroform ... 87-66-3
1.2:Dichloroethane. ... ... i, 107-06-2
1,1-Dichloroethylene. 75-35-4
BT BOORING, oo Sreorrecnsmteorrtioetessssstrpmmsishimmamasonts 141-78-8
Ethyl benzene...... 100-41-4
Ettiyl ether......... 60-28-7
Isobutanol ... 78-83-1
Méthanol ,............... | 67-56-1
Methylene chionde | 76-09-2
Methyt ethyl ketone........ R RTINS L FOOe - Show, 78-93-3
Mathy! Isobuty! KeIone ,...........ccccwiicanenns i 108-10-1
1,1,1.2-Telrachioroethane 630-20-6

TABLE 1.—VOLATILE CONTAMINANTS ! —

Continued
Compound ) CASNO
1.1.2 2-Tetrachloroethane .. ... 79-34-5
Tatrachloroethylene................. 127-18-4
Toluane Fo 108-88-3
1.1.1-Trichloroethane... 71-55-6
1,1.2-Trichloroethane 79-00-5
Trichioroethylene....,, 79-01-6
Tnchiorofiuoromethane .. 75-69-4
1,1,2-Trichioro- 1,2 2-trfiuoroethana.... 76-13-1
Viny! chioride 75-01-4
Xylene 1330-20-7

! Includes compounds identified in both the Land Disposal
Resinctions Rule and the Toxicity Charactenstic.

TABLE 2.—SUITABLE ROTARY AGITATION
APPARATUS !
\

Company Location Model
Associated Design Alexandria, Virginia, 4-vessel
and Manutacturing (703) 549-5999. device.
Co 6-vesse|
device
Lars Lande Whitmore Lake, 10-vessel
Manufactunng. . Michigan, (313) device
449-4116,
IRA Machine Shop Santurce, Puarto 16-vessel
and Laboratory Rico, (809) 752- device
4004.
EPRI Extractor G-vessel
dovice *

! Any device which rotates the extraction vessel in an end-
over-end fashion at 30 + 2 rpm is acceplable.

£ Although this device is suitable, it IS not commercial
made. It may also require retrofitting to accommodate ZH
devices. .

TABLE 3.—SUITABLE ZERO-HEADSPACE
EXTRACTOR VESSELS

Company Location Model No
Associated Design Alaxandria, Virginia, 3740-ZHB
and Manutactuning (703) 549-5999
Co.
Miflipore Cotp..............| Bedford, SD1P581C5
Massachusetts,
(800) 225-3384

TABLE 4.—SUITABLE FILTER HOLDERS !

Company Location Model &zr:)
Nuclepore Corp.....| Pleasanton, 4258101 142
California, (800) 410400 a7

B82-7711
Micro Filtration Dublin, California, 302400 142

Systems. (415) B28-6010
Miiltipore Corp........ Bedtord,
Massachusetts,
{800) 225-3384

YT30142HW 142
XX1004700 a7

! Any device capable of separating the liquid from the solid
phase of the waste is suitable, providing that it is chomically
compatible with the waste and the constituents 1o be ana-
lyzed. Plastic devices (not listed above) may be used when
only inorganic contaminants-are of concern

TaBLE 5. —SUITABLE FILTER MEDIA

Company Location Model gge.
Whatman Clifton, New Jersey GFF 07
Laboratory (201) 773-5800
Products, Inc

! Nominal pore size

BILLING CODE 6560-50-M
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WET WASTE SAMPLE
CONTAINS < 0.5 %

FIGURE 1:

TCLP Flowchart

REPRESENTATIVE WASTE

WET WASTE SAMPLE
CONTAINS > 0.5 %

NON-ILTERABLE SAMPLE NON-F I LTERABLE
SOLIIB SOLIIB
|
DRY WASTE
SAMPLE LIQUID/SOLID
1 SOLID SEPARATION
0.6-0.8 um
LIQUID/SOLID GIASS FIBER
SEPARATION FILTERS
0- 6—0-8 um e L DISCARI)
GLASS FIBER SOLID SOLID T
FILLERS LIQUID
STORE AT
4°C
REDUCE PARTICLE SIZE IF »9.5 mm
OR SURFACE AREA <3.1 cm?
|
TCLP EXTRACTIONL
OF SOLID
O-HEADSPACE EXTRACTOR
REQUIRED FOR VOLATILES
|
LIQUID/SOLID
SEPARATION DISCARD
0.6-0.8 um GIASS SOLID
FIBER FILIERS
|
LIQUID

-

400 TR R RTRACT.

TCLP EXTRACT

ANALYT ICAL
METHODS

l
|

= e e TCLP EXTRACE 2

1 The extraction fluid employed is a function of the alkalinity of the solid

phase of the waste.
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4. Amend Table 1 of Appendix III of
Part 261 to add the following compounds
and methods in alphabetical order:

Appendix IIl—Chemical Analysis Test

Methods

TABLE 1.—ANALYSIS METHODS FOR ORGANIC
CHEMICALS CONTAINED IN SW-846

y Second
First edition "
Compound edition
method(s) method(s)

B 8.02, 8.24 B020, 8024,
5030/8240

Bis(2-ch thyl)eth 8.01, 824 8010, 8240,
3510/8270

- . . . .

C l{s) B.04, 8.25 2040, 8250,
3510/8270

Dichlorobenzene{s) .......cw... 801,802, 8019, 8120,
812,825 8250,

3518/8270

1.2-Dichioroethane.......c.oomwc. 8.01, 824 8010, 8240,
5030/8240

1.1-Dichioroathylene.........cumwesins 5030/8240
24-DIntrotoliene.....oumim. 809, B:26 8090, 8250,
3510/8270

Hexachlorobenzene.............wuue 8,12, 8,25 8120, 8250,
3510/8270

Hexachlorobutadiens..... 8.12, 825 8120, 8250,
3510/8270

Hexachloroethane...........ivimns 812,825 8010, 8240,
3510/8270

FBODUSANON L ..oiiidabisibinsandanssmasbbibbssrisos 5030/8240
Methoxychior 080
Methylene chionde ... 5030/8240
Nitrob e S e 8.09, 825 8090, 8250,
3510/8270

TABLE 1.—ANALYSIS METHODS FOR ORGANIC
CHEMICALS CONTAINED IN SW-B846—Contin-
ued

Second

First edition edition
method(s)

method(s)

p 8.04, 825 8040, 8250,
3510/8270
8040, 8250,

8140,
3510/8270

8.04,8.25
8.22

. . . -

8.06, 8.09,
825

8090, 8250,
3510/8270

. . . .

Tetrachloroathane(s) .......ccomie.  8.01, 824 8010, 8240,

6030/8240
Tetrachloroethylene....
Tatrachlorophenol(s) ......

5030/8240
8040, 8250,
3610/8270
8020, 8024,
5030/8240

804,824

FORMBOE .t S A L S, 8.02, 824

Trchioroethane(s) ... e 8.0, 824 8010, 8240,
X 5030/8240
Trichioroethylene.........c...vemmsiviies 5030/8240

TACHIOPOPNONONS) e veenerrmerersrens

8040, 8250,
3510/8270

PART 271—REQUIREMENTS FOR
AUTHCRIZATION OF STATE
HAZARDOUS WASTE PROGRAMS

1. The authority citation for Part 271
continues to read as follows:

Authority: Secs. 1006, 2002(a), and
3006 of the Solid Waste Disposal Act, as
amended by the Resource Conservation
and Recovery Act of 1976, as amended
(42 U.S.C. 6905, 6912(a), and 6926).

2. Amend § 271.1 Paragraph (j) by
adding the following entry to Table 1 in
chronological order by date of

publication:
§271.1 Purpose and scope.
(i) [ S L&

TABLE 1.—REGULATIONS IMPLEMENTING THE
HAZARDOUS AND SoLID WASTE AMEND-
MENTS OF 1984

Date Title of reguiation
June 13, 1.986.. Toxicity ;:haraclari.stic.
PART 302—DESIGNATION,

REPORTABLE QUANTITIES, AND
NOTIFICATION

1. The authority citation for Part 302
continues to read as follows:

Authority: Sec. 102 of the Comprehensive
Environmental Response, Compensation, and
Liability Act of 1980, 42 U.S.C. 9602; Secs, 311
and 501{a) of the Federal Water Pollution
Control Act, 33 U.S.C, 1321 and 1361.

2. Section 302.4 is amended by
revising the entry for “Characteristic of
EP Toxicity” in Table 302.4 and the
fooinotes are republished as follow:

§ 302.4 Designation of hazardous
substances.

TABLE 3024, —LiST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES

Statutory Final RQ
Hazardous substance CASRN Regulatory synonyms
RQ Codet w?s?:ao_ Category  Pounds (Kg)
1 4
- + L T e L S, Ll e o
107 100 1,24 DO18 B 100=(45.4)
as 1" 4 D004 X 12(0.454)
I R 1" 4 D005 c 1000(454)
71432 1000 1234 D019 Cc 1000=(454)
111444 1" 24 D020 X 12(0.454)
3F 4 DO06 X 12(0.454)
5000 14 D021 D 5000 =(2270)
56235 5000 1,24 DO22 D 5000%{2270)
57749 Chiordane. technical 4,7-Methanoindan, 1,24.56.78.8- 1 124 D023 X 1=(0.454)
octachloro-3a 4,7 7a-tetrahydro-
108807 Benzene, chioro-........ 100 124 D024 B 100(35.4)
67653 Methane, i 5000 124 D025 D 5000=(2270)
S SO A 1" 4 D007 X 1(0.454)
85487 o-Cresylic acid.... 1000 14 D026 (o 10005 £(454)
108324 m-Cresylic acid... 1000 14 D027 c 1000==(454)
106445 p-Cresylic acid... 1000 14 D028 Cc 10002 =(454)
LN eI 100 1.4 D018 B 100{45.4)
95501 Benzene, 1,2-dichioro-o-Dichlorobenzene... 100 1,24 D029 B 100(45.4)
106467 Benzene, 1.4-dichioro-p-Dichiorohenzena 100 1.24 D030 B 100(45.4)
1.2-Dichloroethane 107062 Ethane, 1.2-dichioro-Ethyiene dichionide ... 5000 124 DO31 D 5000%(2270)
1,1-Dichlor yh 75354 Ethane, 1.1-Gi Vinyhd: chioride 5000 1.24 D032 (3] 5000=(2270)
2, 4-DIOIONORIBIIN ..o coeristasiuiesiicsessssssnmimstistbbosssss 121142  Benzene, 1-methyl-24-diNItI0- . ..o 1000 124 D033 Cc 1000=(454)
L s E At crnids AL By A R TR, 1 1.4 D012 X 1(0.454)
Heptachior (and DyoroXioe) ..........cecrniscsisionens 76448 4 7-Methano-1H-indene, 1,4.58,.7.6.8-heptachiorn- 1 124 D034 X 1=2(0.454)
3 3a.4,7,7a-tetrahydro-.
HEXACTIONODONZENE .....co.ccovvuommsiiiiassssrssisiirrrisses 118741 Benzene, hexachioro g 24 D035 X 12{0.454)
Haxachlorobutadiene 87683 1,3-Butadiene, 1,1.2.3,4,4- hexachioro- .. 1 24 D038 % 1=(0.454)
Hexachloroeth 67721 Ethane, 1,1,1,2,2.2-hexachion- ........... i 24 DO37 X 1=(0.454)
tsob J 78831 Isobuty! alcohol 1-Propanol, 2-methyl- ... 1 4 D038 D 5000{2270)
Lead )  \a 4 D008 x Y= =(0.454)
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TABLE 3024.—LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QuaNTImIES—Continued

Statutory Final BQ
Hazardous substance CASRN Regulator nonyms -

- ik s RQ Codet w;%:‘zo Category  Pounds (Kg)
Lindana ..... el N T BT A 1 RN o ot 23 TS50 ALY S AP O e 1 14 D013 X 1=(0.454)
Mercury........... > g 3 oI Rl R 1 4 D009 X 1(0.454)
Methoxyehlor .o .. R st AT to oo oyt o STl 1 1.4 D014 X 1(0.452)
Meathylene chlonde ... R 75082 Methane, dichloro-........ s oo L Rt o 24 D039 c 1000{454)
Methy! ethy! katone ... PR # 78933 2-Butanone......... . - g e 4 D040 D 5000(2270)
N BORNTORE et ke ictinssass one ’ 98053 Benzene, nitro-......... ! L = 1000 124 DO4Y c 1000(454)
Pentachiorophenol...... ... ... b 87865 Phenol, pentachioro.... Lot LGB A 10 1.24 D042 A 10=(4.54)
Phenol ... SRl T A W Sty 108952 Benzens, hydroxy- ; ’ . 1000 124 D043 Cc 1000==(454)
1 43 D L L RS <AL 110861 TE e .t et L® 4 DO4s X 1=2(0454)
Selenium s LR liseeos e i : ST s - 1° 4 D010 X 1=£({0.454)
Sitver.... (e el - eSivoRatirde . A " % . S 1" 4 DOt X 1(0.454)
1.1.1.2-Tetrachloroethane......... ’ — 1 630206 Ethane, 1,1.1.2-40taChION0 ..., ,ivepuscereercinine 3 1" 4 Doas X 1=(0.454)
1,1.2.2-Tetrachloroethane....... ... A 79345 Ethane, 1.1,2 2-tetrachioro-... . : " 3" 24 D046 X 1={0.454)
Tetrachioroethylene ... s 127184 Ethene, 1.1,2,2-tetrachioro . 1 24 D047 X 1=(0.454)
2,34 6-Tetrachloropheno! ., 58902 Phenol, 2.3.4,6-tetrachloo-.................. i B Sl 4 Do4s A 10(4.54)
Toluene e A, Sy L P 108883 Benzene, methyl-... - P RS s vt 1000 124 D049 C 1000(454)
Toxaphene. ..c.............. L o AN Ly S s R LN ¥ ey rreee St . it 1 14 D015 X 15(0.454)
1.1,)-Trichioroethane ool 71556 Methyl chioroform....... R et W e B 1* 24 DOSO C 1000(454)
1,1.2-Trchioroethane.., 1 R 1 P 79005  Ethane, 1.1.2-trichloro- ¥ sl A A% 24 DO5Y X 1=(0.454)
Trichloroethylené............ S 79016 Trichlorosthene..... - B33 erweahes o¥ AN 1000 1.24 D052 c 1000=(454)
2.4,5-Trichloto-phenol................ LTV ek 95854  Phanol, 2,4.5-trichioro- oot iierasts - o e 10 1.4 DOS3 A 10=(4.54)
2,4,8-TAChIora-phenol..........oo...rviis Sk B 88062 Phenol. 2.4.6-trichioro- ! P W 10 124 DOS4 A 10+(4.54)
PR3 7 L St LAt 5 o 2 100 14 DO17 B 100(45.4)
Vinyl chiofide ... ... vo S YT 2 0 75014 L 234 D055 X 1#(0.454)

. . . . .

| —Indicates the statutory source as defined by 1.2.3, or 4 below
1—indicates that the stalutory source for designalion of this hazardous substance under CERCLA is CWA Section 31 1{b)4)
2—Indicales tha! the statutory sowce for designation of this hazardous substance under GERCLA s CWA Section 307(a)
3—Indicates that the stalulory source for designation of this hazardous substance under CERGLA is CAA Section 112
4—indicates that lhe.sla!umry source for designation of this hazardous substance under CERCLA is RCRA Section 3001

_l'—md»ca!es thathe 1-pound RO is a CERCLA statutory RQ.

=—Indicates that the RQ is subject to change when the assessment of potential carcinogenicity and/or chronic toxicity is compioted
—Indicates that an adjusted RQ is proposed in a spearate NPRM (50 FR 13154, Apni 4, 1885]

—The Agency may. adjust the RQ for methyl isocyanate in a future rulemaknnq. until then the statutory 1-pound RQ applies

[FR Doc. 86-13033 Filed 6-12-86; 8:45 am)|
BILLING CODE 6560-50-M
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DEPARTMENT OF TRANSPORTATION

49 CFR Part 571
[Docket No. 81-11; Notice 19]

Federal Motor Vehicle Safety
Standards; Lamps, Reflective Devices,
and Associated Equipment

AGENCY: National Highway Traffic
Safety Administration (NHTSA), DOT.

ACTION: Supplemental notice of
proposed rulemaking.

SuMMARY: This notice responds to
comments on a nolice of proposed
rulemaking published on May 13, 1985,
proposing a new standardized
replaceable light source for headlamps
to be known as Type HB2, and to be
based upon the ECE H-4 bulb. NHTSA
has decided that the comments require
the issuance of a further proposal on the
HB2 light source, This notice is in the
form of an amendment to the earlier
proposal. It also proposes additional
figures to describe HB2. Only HB2 bulb
and socket dimensional issues and bulb
rating and performance will be covered
in this notice. Other HB-2 issues will be
addressed in the next rulemaking action.

The proposed bulb filament and bulb/
socket fit tolerances have been
modified. The % degree reaim
allowance in the photometric test would
be prohibited for the HB2.

Other aspects of the May 1985
proposal concerning the HB2 remain
unchanged.
pDATES: Comments closing date for the
proposal is July 14, 1986, Any request for
an extension of time in which to
comment must be received not later
than 10 days before that date (49 CFR
553.19). Effective date of the amendment
would be 30 days after publication of
the final rule in the Federal Register.
ADDRESS: Comments should refer to the
docket number and notice number and
be submitted to: Docket Section,
NHTSA, Room 5109, Nassif Building, 400
Seventh St. SW, Washington, D.C. 20590
(Docket Hours are from 8 a.m. to 4 p.m.).
FOR FURTHER INFORMATION CONTACT:
Jere Medlin, Office of Rulemaking,
NHTSA, Washington, DC (202-426-
1714).

SUPPLEMENTARY INFORMATION: On May
13,1985, NHTSA proposed amendments
to Federal Motor Vehicle Safety
Standard No. 108, Lamps. Reflective
Devices, and Associated Equipment, to
allow three new types of standardized
replaceable light source to be used in
replaceable bulb headlamp systems on
motor vehicles (50 FR 19961), to be
known as HB2, HB3, and HB4. Standard
No. 108 was amended on May 2, 1986 to

adopt the HB3 and HB4 light sources (51
FR 16325). Final aclion was deferred on
the HB2 light source, a variation of the
European H-4 bulb, which would
incorporate both upper and lower beam
filaments.

In its proposal, NHTSA stated its
belief that some madification to the
interface between the bulb and socket
was needed to distinguish between
existing lamp systems that use the
existing H-4 bulb and those that would
use the proposed HB2 source. Such a
modification would help prevent
inadvertent misuse of light source and
lamp assemblies which may be
available and legal for motorcycle
headlamp use under Standard No. 108,
but which do not meet all the
specifications set forth for passenger car
headlamps. Concerned over the
potential safety problem of excessive
glare which might result from such
misuse, NHTSA proposed changing the
location of one mounting lug and adding
a slot in the mounting ring of the bulb
plus a matching slot and new lug to be
located in the socket of the reflector
assembly. To assure the capability of
mechanical aim, NHTSA also proposed
specifications for tolerance and fit
between the HB2 light source and the
headlamp socket which are comparable
to those required since 1983 for the
standardized replaceable light source.
NHTSA believed that this would help
reduce the errors associated with
mechanical aiming that would exist if
the ECE specifications, which have no
socket dimensions and are not designed
for mechanical aim, were adopted.
NHTSA proposed no specific tolerances
for the filament of the HB2 light source,
but these were proposed indirectly
through the general requirement that
HB2 be designed to conform to
applicable ECE specifications. Under the
May 1985 proposal, a test voltage of 13.2
was propose, for measurement of
maximum power and luminous flux.
Finally, the method of locating the black
cap was contained in a note in the
drawings describing the HB2.

General Comments

The principal commenters on the
proposed HB2 light source were lighting
manufacturers: OSRAM, Hella, Thorn,
GTE Sylvania, Philips Co., and General
Electric Corp. Four vehicle
manufacturers also commented:
Volkswagen, Rolls Royce, Ford Motor
Co., and General Motors. OSRAM and
Philips favored a new light source which
differed from the existing H-4 bulb in
that reduced filament, filament-to-
shield, and filament location tolerances
would be specified and a new
specification for socket fit would be

provided. OSRAM initially argued that
tighter tolerances, which it suggested,
can be met and are required to assure
good aim with mechanical aimers on
replaceable bulb headlamps, but
subsequently both OSRAM and Philips
argued that tighter filament tolerances
to the extent previously suggested are
not necessary. GTE Sylvania, GE and
Ford opposed use of the existing H-4. In
support of its comment, Ford asserted
that with the H—4 there was excessive
vertical aim variability using mechanical
aiming techniques, a deficiency in
specifications, a possible reduced
visibility of overhead and side-mounted
signs due to the beam pattern, and a
possible reduction in seeing distance
when vehicles equipped with H-4 light
source headlamps meet vehicles using
headlamps on the current lower beam.
NHTSA has considered these comments
carefully in developing this
supplemental notice.

Design of the base of the HB2

The issue is whether the design of the
base of the HB2 should be different from
the design of the base of the ECE H-4.
The May 1985 notice proposed that there
be a difference in order to minimize the
potential misuse of high-candela bulbs
that were unsuitable for passenger car
headlamps. This original proposal was
objected to by virtually every
commenter on the grounds that it would
result in increased manufacturing costs,
and probably would not have the effect
desired by the agency as illegal versions
could be easily developed. The agency
now proposes using the H-4 with an
ECE P43t-38 base but with tighter fit
tolerances. However, several concerns
have been raised about taking this
approach.

One of these concerns is misuse of
existing bulbs that are mechanically
interchangeable in H-4 lamp sockets,
characterized by a lack of black caps,
excessively high wattage, inadequate
dimensional controls, etc., which could
produce excessive glare for oncoming
motorists. There are two types of
potential misuse that can be associated
with bulbs that are mechanically
interchangeable in H-4 lamp sockets,
deliberate and inadvertent. Some
vehicle owners could deliberately install
high-candela or noncomplying light
sources because they believe that their
use will resull in increased “seeing
light" with the effect that other drivers
on the highway could be faced with
unacceptable glare levels. Therefore, the
argument runs, deliberate misuse mus!
be prevented to protect other drivers.

The agency believes that periodic
motor vehicle inspection in every State
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would be the most effective way to
prevent deliberate misuse. However, not
all States have periodic inspections. One
method to help prevent long-term,
deliberate misuse would be to stop the
production or U.S. distribution of high
power H-4s with the P43t-38 base that
would be compatible with the base of
the HB2. However, there does not seem
to be any legal means to stop such
production or distribution since H-4
bulbs may be used in motorcycle
headlamps. There is already concern
about the current supply of high-candela
bulbs presently in the U.S. replacement
market and the short-term misuse
problems that may result. The counter
argument is that, although misuse is
possible, there is no indication that it
would occur to a significant degree, and
that the problem appears to be largely
hypothetical. This line of reasoning
concludes that NHTSA regulations
cannol cover every conceivable instance
of possible misuse and should focus on
demonstrated safety hazards.

The agency is also concerned that
Standard No. 108’s allowance of H-4
bulbs on motorcycles could lead to
limited deliberate or inadvertent misuse
on passenger cars and that H-4's could
produce excessive glare because of their
fit and filament tolerances. To prevent
inadvertent misuse, the agency is
proposing requirements that would
distinguish the HB2, and its reflector,
from motorcycle headlamps (both bulbs
and reflector), using an H-4 or similar
bulb. The lens and the bulb of a
motorcycle headlamp produce a beam
pattern meeting SAE Recommended
Practice ]584, different than that of an
automotive headlamp. Therefore
NHTSA is proposing that for nonsealed
beam motorcycle headlamps using other
than the standardized replaceable light
sources allowed in Standard No. 108,
both the bulb and the lens of the
headlamp must be marked “For
Motorcycle Use Only". The agency
believes that these proposed
requirements for marking bulbs and
headlamps should be adequate to
reduce substantially or prevent
inadvertent misuse. It requests comment
on the validity of this opinion, and on
the proposed method for reducing the
likelihood of misuse. It also welcomes
other suggestions for reducing misuse.

Virtually all manufacturers opposed
the unique cap and base for HB2 which
was proposed in the initial notice. They
argued that such a requirement would
increase cost considerably and would
not stop illegal wattage or design (no
black cap) bulbs since illegal versions of
the new design could be easily
developed. In addition, they submitted

that the net result would be proliferation
of types of H-4 bulbs.

NHTSA agrees that a prohibition of
the H-4 base design is unnecessary and
that it is almost impossible to stop
deliberate misuse of other light sources
which are mechanically interchangeable
with H-4,

Tolerances on the Fit Between the Base
and Socket Of the HB2

In the proposal of May 1985, the basic
reference for dimensions of the HB2 was
ECE Regulation 20. This reference dees
not contain specifications for the bulb
socket, and NHTSA's specifications
were derived from IEC Publication 61—
2D (Proposed Sheets 7004-39-3 and
70056-39-3 (for [EC Publication 61),
which provide specifications for the cap
and socket). Some commenters
recommended ECE Regulation 37 Rev. 1
as a more appropriate reference. They
also suggested IEC Publication 61 for the
cap and socket. From these references
NHTSA has selected the reflector bulb
cavity P43t and the assembled base
P43t-38 as the most appropriate
specification for HB2,

NHTSA initially proposed a tight
tolerance for dimension L on both the
bulb and sockét. In the May 1985
proposal, the agency reduced the
tolerance of the socket dimension L to
promote better fit. OSRAM
recommended that the tolerance for
critical fit, dimension M on both the
bulb cap and holder, be reduced.
NHTSA tentatively agrees that a
reduced range for this dimension would

‘provide better aim, and is proposing it

and other changes.

The initial comments of OSRAM and
Hellaand also comments from Philips,
Volkswagen, Rolls Royce, GM and GE
suggested use of the existing H-4 bulb
but with reduced filament, filament-to-
shield, and filament location tolerances,
and a new socket fit specification.
OSRAM suggested new reduced base/
socket fit and internal bulb filament
tolerances—reduced from ECE values—
which in its view assure that beam
pattern and aim requirements are met
after bulb replacement when using
mechanical aiming. According to the
commenters, this approach fosters
international harmonization whereas the
approach proposed by the agency does
not. Thorn commented on the proposed
ring and socket dimensions and
suggested changes in tolerance to
improve manufacturability. OSRAM and
Volkswagen suggested new ECE
references for referral to the H=4 bulb
and socket. '

The agency believes there is merit in
these suggestions and is accordingly
proposing reductions in tolerance on

reflector cavity dimensions L, M, Z, Z,
and the angle locating the two lower
sockets for reference lugs for the HB2.
HB2 cap tolerance reductions are also
proposed on dimensions M, Z;, and on
the angle locating the two lower sockets
for the reference lugs for the HB2. This
tighter bulb-socket fit should assure
correct aim with “any bulb" in a
mechanically aimed headlamp using the
HB2.

The agency proposes to place tight
tolerances on the outermost diameter of
the flange on the bulb and mating
cylinder of the socket, (dimension M),
and also to adjust the dimension of the
alignment slots in the socket (dimension
Z, and Z) to be compatible with the
width of the corresponding tab on the
bulb. Also, in order to prevent improper
fit of the light source in the socket, the
agency proposes reducing the fit
tolerances on the angle locating the two
lower sockets for the HB2 reference lugs
and Z,, in the reflector socket, by
adopting an optional requirement on fit
which is contained in IEC Publication 61
Sheet 7005-39-3 Note 3 (Lamp holder
P43 for Lamps with Cap P43t-38).

Poor bulb fit in the reflector socket
produces misaim. Vertical misaim can
produce either loss of seeing distance or
excessive glare light for oncoming
motorists. The proposed adoption of
these dimensions and tolerance should
assure proper fit and aim in
mechanically aimed headlamps.

Tolerance on the Location of HB2
Filaments

Many commenters pointed out that
the tolerances on the location of the
filament have a major effect on the
accuracy of aim after both replacement.
The consensus of the commenters
including initial OSRAM and Philips
comments was that the tolerance in the
May 1985 proposal were not sufficiently
small to assure proper aim after bulb
replacement.

VW, in cooperation with OSRAM,
provided data on photometric output of
two headlamps, a 7-inch diameter
“Bobi" and a Hella VW Jetta SAE
modified rectangular lamp, Both lamps
were designed to provide a beam
pattern complying with Standard No.
108. H-4 bulbs were used which had
filaments located at the nominal
filament position as well as positions
which were at the extremes of the ECE
tolerances (ECE Regulation 37).
Additionally, Philips provided a
theoretical study of the effect of filament
location.

OSRAM's and Philips second
comments to the docket reflect their
revised positions after the investigations
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of the effect of the maximum permissible
ECE out-of-tolerance filament positions.
These concluded that the H-4 bulb—
when manufactured within the tolerance
as specified in ECE Regulation 37—is
capable of satisfactory aim retention
and full compliance with the
photomelric requirements as set forth in
SAE ]579c when inserted in headlamps
designed to produce SAE light patterns.

However, the agency believes that
there are two points which OSRAM and
Philips have overlooked in reaching this
conclusion, The first point is the fact
that the lumen output of production
bulbs can be approximately 10 percent
higher or lower than the output of the
bulbs they referenced. A review of the
VW/OSRAM photometric data shows
that & 10 percent increase or decrease at
many of the test points would have
resulted in failure to meet Standard No.
108's specifications. The second point is
whether it is appropriate to use a + %
degree reaim on high gradient
headlamps every time the bulb is
replaced. The allowance for a ¥ degree
reaim appears as a footnote to the test
point tables of SAE J579¢ incorporated
into Standard No. 108.

There are several aspects of this
provision which raise the question
whether it is appropriate to use it in the
way that OSRAM has. One aspect is the
rationale behind its inclusion in SAE
]579¢. The original purpose for the %
degree reaim allowance was to
accommodate the level of accuracy of
mounting and aiming equipment that
was available in the late 1960's. The Y
degree reaim assured manufacturers
that, if a sealed beam headlamp (the
only headlamp that was permitted for
passenger cars at that time) were
mounted and aimed in two different
laboratories, the results would be more
likely to be repeatable. Thus, the
original intent of allowing Y% degree
reaim was to compensate for variations
in accuracy of laboratory equipment.
Now SAE ]J579¢c permits + ¥ degree
tolerance in any direction at any test
point. In addition, VW in its comments
to the proposal on the HB-1 black cap
(Docket No. 81-11; Notice 15), stated
that % degree reaim “is not related to
filament tolerances and it is not
appropriate to apply this requirement to
any given headlamp/bulb combination
for maintaining photometric test point
values.” This historical perspective
suggests that it is inappropriate to apply
a Y4 degree reaim to replaceable bulb
headlamps when considering the
variations in performance that result
from interchangeable bulbs. This alsa
appears to be the position of Ford in its

comments to Notice 15 on filament
tolerances for the HB3 and HB4.

Another aspect relevant to the %
degree reaim is that it was introduced
for sealed beam headlamps, which, at
that time (the late 1960's), had smooth
beam patterns with relatively small
gradient photometric patterns and when
the use of high gradient headlamp bulbs
such as the H-4 was not contemplated.
For example, a shift of % degree
ordinarily might change the intensity by
no more than 1000 cd at a test point but,
with the sharp cut-off beam pattern
which is produced by the H-4, a shift of
Y4 degree can produce a 5000 cd. change
in intensity. This would allow the
intensity at a test point such as %D-1
%R to be as low as 3000 cd., compared
to the 8000 cd. minimum specified in
Standard No. 108. Based on this data,
NHTSA proposes not to allow ¥% degree
reaim. This is a change from the May
1985 HB2 proposal.

However, photometric test data
provided by VW and OSRAM shows
that it is not possible to meet
photometric requirements upon bulb
replacement without = ¥ degree reaim
when using replacement bulbs which
cover the full range of permissible ECE
H-4 filament tolerances. Therefore if
+ Y4 degree reaim is stricken, it is also
necessary to have filament tolerances
lower than permissible ECE values.

As previously discussed, OSRAM and
Philips recommended reduced bulb
filament tolerances, indicating that they
can meet these tolerances. With a
combination of disallowance of reaim
and these suggested reduced tolerances,
a solution appears possible. The agency
therefore proposes to eliminate the %
degree reaim allowance on each test
point during photometric testing, adopt
the reduced bulb filament tolerances
that were initially suggested by OSRAM
and Philips, and adopt bulb/socket fit
tolerances which are revised from the
May 1985 proposal.

The agency has chosen this
rulemaking approach because it
provides a more equitable sharing of the

- photometric compliance burden

between bulb and headlamp
manufacturers. It assures that good
mechanical aim will occur with “any
bulb”, and that photometric
requirements can be met without a + %
degree reaim. It reduces the potential
safety problem of either excessive light
above the horizontal (glare) or
insufficient seeing distance due to
inadequate light at the seeing distance
point—both of which can easily occur
because of the high gradient in the light
pattern near horizontal—caused by the
shield over the low beam filament. It is

practicable because it proposes
tolerance reductions recommended by
major European light source
manufacturers, OSRAM and Philips.
Finally, it promotes international
harmonization without degrading safety.
The agency also specifically requests
comments on whether or not to apply
prohibitions of % degree reaim to
headlamps using light sources other than
HB2 since the rationale for not allowing
Vs degree reaim can also be applied to
other headlamp types allowed in the
current standard. The agency however,
believes that this is a more critical issue
with the HB2 because of its higher
gradient light intensity characteristic.
Comment is also requested on the
appropriateness of the revised proposal
on fit and filament tolerance reductions.

Bulb Rating, Performance Requirements

NHTSA originally proposed that
maximum power and luminous flux be
measured at 13.2 volts. General Motors
commented that the photometric tables
were established for 12.8 volts, and that
the test voltage and luminous flux
specified for all other headlamps was
12.8 volts. A headlamp designed for 13.2
volts would have an effective lower
intensity when installed on a vehicle. It
recommended that the HB2 bulb use a
design voltage of 12.8 volts, and that the
design luminous flux be changed from
1000 to 910 lumens on the lower beam
and from 1650 to 1500 lumens on the
upper beam {with tolerances of 10
percent for each). The agency
tentatively agrees with this comment,
and is proposing these values.

On the issue whether to permit “other
means” of the type of obscuration that is
provided by the "black cap”, neither the
HB1 nor the HB4 would have such an
alternative means, under the May 1985
proposal. it is proposed the note in the
ECE H—4 drawings which allow
obscuration by means other than a
black cap on the bulb be deleted from
the drawings that describe the HB2.

NHTSA has considered this proposal
and has determined that it is not major
within the meaning of Executive Order
12291 “Federal Regulation" or
significant under Department of
Transportation regulatory policies and
procedures, and that neither a
regulatory impact analysis nor a full
regulatory evaluation is required.
However, a preliminary regulatory
evaluation has been prepared for the
May 13, 1985 notice and placed in the
public docket. Since use of the proposed
replaceable light source is optional, the
proposal would not impose additional
requirements or costs but would permit
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manufacturers greater flexibility in the
use of headlighting systems.

NHTSA has analyzed this proposal
for the purpose of the National
Environmental Policy Act. The proposal
may have a small positive effect on the
human environment since the weight
and quantity of materials used in the
manufacture of headlamps would be
reduced.

The agency has also considered the
impacts of this proposal in relation to
the Regulatory Flexibility Act. I certify
that this proposal would not have a
significant economic impact on a
substantial number of small entities.
Accordingly, no initial regulatory
flexibility analysis has been prepared.
Manufacturers of motor vehicles and
headiamps, those affected by the
proposal, are generally not small
* businesses within the meaning of the
Regulatory Flexibility Act. Finally, small
organizations and governmental
jurisdictions would not be significantly
affected since the price of new vehicles,
headlamps, and aimer adjusters will be
minimally impacted.

Interested persons are invited to
submit comments on the proposal. It is
requested but not required that 10 copies
be submitted.

All comments must not exceed 15
pages in length. (49 CFR 553.21).
Necessary attachments may be
appended to these submissions without
regard to the 15-page limit. This
limitation is intended to encourage
commenters to detail theif primary
arguments in a concise fashion.

If a commenter wishes to submit
certain information under a claim of
confidentiality, three copies of the
complete submission, including
purportedly confidential business
information, should be submitted to the
Chief Counsel, NHTSA, at the street
address given above, and seven copies
from which the purportedly confidential
information has been deleted should be
submitted to the Docket Section, A
request for confidentiality should be
accompanied by a cover letter setting
forth the information specified in the
agency's confidential business
information regulation. 49 CFR Part 512.

All comments received before the
close of business on the comment
closing date indicated above for the
proposal will be considered, and will be
available for examination in the docket
at the above address -both before and
after that date. To the extent possible,
comments filed after the closing date
will also be considered. Comments
received too late for consideration in
regard to the final rule will be

considered as suggestions for further
rulemaking action. Comments on (he
proposal will be available for inspection
in the docket. The NHTSA will continue
to file relevant information as it
becomes available in the docket after
the closing date, and it is recommended
that interested persons continue to
examine the docket for new material.

Those persons desiring to be notified
upon receipt of their comments in the
rules docket should enclose a self-
addressed, stamped postcard in the
envelope with their comments. Upon
receiving the comments, the docket
supervisor will return the posteard by
mail.

The engineer and lawyer primarily
responsible for this proposal are Jere
Medlin and Taylor Vinson respectively.

List of Subjects in 49 CFR Part 571

Imports, Motor vehicle safety, Motor
vehicles, Rubber and rubber products,
Tires.

PART 571—{AMENDED]

In consideration of the foregoing the
proposal to amend 49 CFR Part 571 and
§ 571.108, Motor Vehicle Safety
Standard No. 108 Lamps, Reflective
Devices, and Associated Equipment,
published on May 13, 1985 (50 FR 19961),
would be amended as follows:

1. The authority citation for Part 571
would be revised to read as follows:

Authority: 15 U,S.C. 1392, 1401, 1403, 1407;
delegation of authority at 49 CFR 1.50.

§571.106 [Amended]

2. The proposed definition of
“Standardized replaceable light source”
in S3 Definitions is revised to read:

. * * . *

“Standardized replaceable light
source" means an assembly of a
capsule, base, and terminals as
described in Figure 8 (Type HB1), Figure
18 (Type HB3), Figure 20 (Type HB4),
and Figures W, X, Y, and Z (Type HB2).

3. A new paragraph $4.1.1.30 would be
added to read;

$4.1.1.30 Each replaceable bulb
headlamp that is designed 1o meet the
photometric requirements of SAE
Recommended Practice ]584, and which
is equipped with a bulb other than a
standardized replaceable light source,
shall have the words "For Motorcycle
Use Only” in letters not less than 4 mm
(-157 mm) in height permanently marked
on the lens and the bulb.

. - - . *

4. In paragraph 54.1.1.36, the proposed
revision of paragraph (a)(1) is revised to
read:

(a)(1) Each replaceable bulb headlamp
shall include components which are
designed to conform to the applicable
specifications of paragraph $4.1.1.38 and
paragraph $4.1.1.39, and, as applicable
Figure 3 Specifications for the Type HB1
Standardized Replaceable Light Source,
Figures W, X, Y, and Z Specifications
for the Tvpe HB2 Standardized
Replaceable Light Source, Figure 19
Specifications for the Type HB3
Standardized Replaceable Light Source,
or Figure 20 Specifications for the Type
HB4 Standerdized Replaceable Light
Source.

5. In the proposed revision of
paragraph (b)(2) of $4.1.1.386, the period
at the end of "December 1978" is
removed, and the following language
added: “, except that % degree reaim is
not allowed at test points when the HB2
light source reproduces the beam in
whole or in part.”

6. The second sentence in proposed
paragraph $4.1.1.39(a) is revised to read:
“A Type HB2 light source shall be
designed to conform to the dimensions
specified in Figures W, X, Y and Z."

7. The specification table in proposed
paragraph $4.1.1.39(b) is revised as
follows:

a. In the column headed
“Specification", the word “Minimum" is
deleted,

b. In the column headed "Lower
beam", the maximum power, walis, for
HB2 is changed to “85,” and the
luminous flux, lumens, for HB2 is
changed to “910 plus or minus 10%."

¢. In the column headed “Upper
beam”, the maximum power, watts, for
HB2 is changed to “72," and the
luminous flux, lumens, for HB2 is
changed to “1500 plus or minus 10%."

8. The second sentence in proposed
paragraph 54.1.1.39(d) is revised to read:
“The test voltage shall be design voltage
12.8v."

9. In proposed paragraph S6.1
Photometry, the following is added:
between “applicable,”" and “after"™:
“except that ¥ degree reaim is not
allowed at test points when an HB2 light
source produces the beam in whole or in
part,”.

10. Figures W, X, Y, and Z are
proposed o be added to § 571.108 as set
forth below.

Issued on: June 4, 1986.
Barry Felrice,
Associate Administrator for Rulemaking.
BILLING CODE 4910-59-M
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Reference Lug Lower Beam . 32.0 Max.
\ / T B Axis of bulb
M > le——»p
|«—20.0
Jq "PZV/UA
i 1)
] %r
¢ «(3) %
L : 7
-t ol O - : i '5 5(2)
1 L \ «l3)
;—n
/ /]
N 17/7//7%/ o
A R = 5
Ground Upper Beam L—Reference Plane (0)
Reference Dimension Tolerance Reference Axis
+0.35
=} 28.5 -0.15
p 28.95 ==
m(1) max.60.0 —
s(2) 45.0 — s
a(3) max. 40° —

Dimensions in millimeters
The drawings are not mandatory; their sole purpose
is to show which dimensions must be verified.

(0) The reference piane is the plane formed by the seating points of the three lugs of the base

ring.

(1) “m" denotes the maximum length of the light source.
(2) It must be possible to insert the light source into a cylinder of diameter “s” concentric with
the reference axis and limited at one end by a plane parallel tc and 20 mm distant from
the reference plane and at the other end by a hemisphere of radius s/2.
(3) The obscuration must extend at least as far as the cylindrical part of the glass bulb. It must
also overlap the internal shield when the latter is viewed in a direction perpendicular to the

reference axis.

Figure W Type HB-2 Replaceable Light Source —

Dimensional Specifications
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POSITION OF SHIELD.
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(Also see continuation page)

Figure X-1 . Type HB-2 Replaceable Light Source —
Shield and Filament Position
Dimensional Specifications
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Reference Dimension Tolerance Dimension Reference Tolerance

a'26’ 0.8 +0.20 g/26." 0 +0.3

a/23.5* 0.8 +0.20 g/23.5" 0 +03

b,/29.5" 0 +0.20 h/29.5* 0 +*0.2

b,/33* b,/29.5vm™* +0.20 h/33* h/29.5vm ** +0.35

b,/29.5* 0 +0.20 1RE?) 45 + 04

b,/33" b,/29.5vm** +0.20 Te(5)5) 5.5 +0.8

c/29.5" 0.6 + 0.30 P/33* Dependsonthe —

c/33° c/29.5vm** +0.30 shape of the shield

d min 0.1 - q/33° P*q 0.6
+ 0.35 <

e(6) 28.5 -0.15 by-bo 0 +0.25
- 030 | * Dimension will be measured at the distance from the

f(4)(5)(7) 1.7 + 0.30 ) reference plane indicated in mm afer the stroke.

Dimensions indicated in the table above are measured in three directions:

29.5 mm from the reference plane.

Direction @ for dimensions a, by, ¢, d, e, f, 15 and 1C;
Direction @ for dimensions g, h, p and q;
Direction (@ for dimensions b,.

Dimensions p and q are measured in a plane parallel to and 33 mm away
arallel to and 20.5 mm and 33 mm away from the reference plane.
are measured in planes parallel to and 26.0 mm and 23.5 mm away from the reference plane.

Dimensions b, b,, ¢ and h are measured in planes p
Dimensionsaandg

from the reference plane.

» /29 5vm means the value measured at a distance of

(4) The end turns of the filaments are defined as being the first luminous turn and the last luminous turn that are
at substantially the correct helix angle.

(5) For the lower-beam filament the points to be measured are the intersections, seen in direction G) of the
lateral edge of the shield with the outside of the end turns defined under footnote 4. :

(6) "e" denotes the distance from the reference plane to the beginning of the lower-beam filament as defined
under footnote 4.

{(7) For the upper-beam filament the points to be measured are the intersections, seen in direction @ , of a plane
paralle! to plane HH and situated ata distance of 0.8 mm below it, with the end turns defined under footnote 4.

(8) The reference axis is the line perpendicular to the reference plane and passing through the center of the
circle of diameter “M"".

(9) Plane VV is the plane pérpendicular to the reference plane and passing through the reference axis and through
the intersection of the circle of diameter “M" with the axis of the reference lug.

(10) Plane HH is the plane perpendicular to both the reference plane and plane VV and passing through the
reference axis. ;

Figure X-2 . (Continued) Type HB-2 Replaceable Light Source —
Shield and Filament Position
Dimensional Specifications
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(Also see continuation page)
Figure ¥-1 . Type HB-2 Replaceable Light Source —

Assembled Base P43t-38 on Finished Light Source —
Dimensional Specifications
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Dimension Min. I Max. Dimension Min. Max.
A, (8) 25.0 Q2)(7) 85 —
A, (10) 21.94 220 R . 1.3 1.7
B 0.7 0.8 S 0.5 —
C 7.7 8.1 s | 5.0 6.0
D 3.0 3.3 U (9)

E, 11.8 136 V(2)(5) 6.3 6.5
F, 8.8 10.3 W 1.8 2.2
G 8.5 9.0 X 3 1.3
H 17.0 17.9 Y — 32.0
J 1.9 21 Z 7.9 8.0
K(10) 20 Zy 6.0 6.2
L(2)(4) 378 38.0 r (9)

M(3) 429 43.0 « 44°40 45°20'
N 51.6 52.0 B — 5
P(2)(7) 15.3 15.5

Dimensions in millimeters.
The drawing is intended only to indicate the dimensions
essential for interchangeability

(1) The form of this part of the ring is optional and may be flat or recessed. However,
the form shall be such that it will not cause any abnormal glare from the lower beam
filament when the light source is in its normal operating position in the vehicle.

(2) This dimension is measured at the reference plane.

(3) Dimension M is the diameter on which the light source is centered when checking its
dimensional characteristics.

(4) The maximum allowable eccentricity of cylinder L with respect to the circle of diameter
M is 0.05 mm.

(5) The maximum allowable displacement of the center of the nose from the line running
through the centers of the reference lug and the circle of diameter M is 0.05 mm. The
sides of the nose shall not bend outwards.

(6) [Reserved]

(7) Dimension Q denotes the minimum width over which both the minimum and maximum
limits of dimension P shall be measured. Qutside dimension Q, the maximum limit for
dimension P shall not be exceeded.

(8) The means of securing the ring in the headlamp shall not encroach on this cylindrical
zone, which extends over the full length of the shell shown on this side of the ring.

(9) The radius r shall be equal to or smaller than dimension U.

(10) Beyond distance K, in the direction of the contact tabs, both the minimum and the
maximum limits of dimension A, shall be measured.

Figure Y-2 . (Continued) Type HB-2 Replaceable Light Source —
Assembled Base P43t-38 on Finished Light Source —
Dimensional Specifications
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(Also see continuation page)

Figure Z-| . Type HB-2 Replaceable Light Source
Reflector Bulb Cavity P43t —
Dimensional Specifications
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Dimension Min. Max. Dimension Min. Max
L(4) 38.05 38.13| |U 0.4 —
M 43.02(1) 431 V(4) 6.8 —
M, — 490 | |W(4) 25 —
N (5) 525 X(3) 1.8 —
N, (6) X4 (2) 1.4 -
P(3) 16.0 — Z(3) 8.05 8.13
R(4) 20.5 — Z,(3) 7.5 77
i 5.5 — « 44°40° 45°20'

Dimensions in millimeters
The drawing is intended only to indicate the
dimensions essential for interchangeability.

The socket shall be so designed that the light source will be retained in it only when the light source is in the
correct position.

The means of retention shall make contact only with the prefocus base ring and the total force exerted, when
the light source is in position, shall be not less than 10 N and be not more than 60 N.

(1)
(2)
(3)

(4)
(5)

(6)

This value shall be complied with between the rim of the socket and the reference plane (dimension X). However,
it may be reduced to 38.5 mm within the dimensions Z and Z, which correspond with the support points for
the lugs of the ring.

Dimension X, denotes the minimum distance over which dimensions Z and Z, shall apply. Outside dimension
X, the slots may be chamfered or rounded.

Wrong adjustment of the light source in the socket can be prevented in different ways, e.g.:
— by applying the additional optional features. (See lower drawing on FigureZ).

— by using a sufficiently large value for X depending on the construction of the socket.

If dimension L is smaller than 40.5 mm, dimension V, R and W shall apply

Dimension N delineates the minimum free space to be reserved for the three lugs of the ring.

Dimension N, shall be not less than 35 mm diameter over a distance of 20 mm from the reference plane and
shall be not less than 45 mm diameter at any distance greater than 20 mm from the reference plane.

Figure Z-2 . (Continued) Type HB-2 Replaceable Light Source
Reflector Bulb Cavity P43t —
Dimensional Specifications

{FR Doc. 86-13025 Filed 6-10-86; 8:45 am|
BILLING CODE 4910-59-C
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

14 CFR Part 93
[Docket No. 24105; Amdt. No. 93-52]

High Density Traffic Airports; Slot
Allocation and Transfer Methods

AGENCY: Federal Aviation
Administration (FAA), Department of
Transportation (DOT).

ACTION: Final rule on reconsideration;
request for comments.

SuMMARY: This action amends Subpart S
of 14 CFR Part 93, which allocates air
carrier and commuter operator slots (i.e.,
allocated instrument flight rules (IFR)
takeoff and landing reservations) at
Kennedy International Airport,
LaGuardia Airport, O'Hare International
Airport, and Washington National
Airport and which permits those slots to
be transferred for any consideration.
This amendment adopts certain
modifications to the rules as they
pertain to the allocation of slots utilized
for international operations. In addition,
certain other adjustments are made to
the procedural requirements in Subpart
S. These changes are made in response
to comments received after issuance of
Subpart S on December 16, 1985.

DATES: Effective date: June 13, 1986.
Comment date: July 28, 1986.

ADDRESS: Comments on this regulation

may be mailed in duplicate to:

Federal Aviation Administration, Office
of the Chief Counsel, Attention: Rules
Docket (AGC-204), Docket No. 24105,
800 Independence Avenue, SW.,
Washington, DC 20591.

or delivered in duplicate to:

FAA Rules Docket, Room 916, 800
Independence Avenue, SW.,
Washington, DC.

Comments may be examined in the
Rules Docket weekdays, except Federal
holidays, between 8:30 a.m. and 5:00
p.m.

FOR FURTHER INFORMATION CONTACT:

Edward P. Faberman, Deputy Chief

Counsel, AGC-2, Federal Aviation

Administration, 800 Independence

Avenue, SW., Washington, DC 20591,

Telephone: (202) 426-3775.

SUPPLEMENTARY INFORMATION:
Comments Invited

Even though this action is a final rule,
interested persons are invited to
comment on the rule by submitting such
written data, views, or arguments as
they may desire on any portion of the
amendment. Comments that provide the

factual basis supporting the views and
suggestions presented are particularly
helpful in developing reasoned
regulatory decisions. Communications
should identify the regulatory docket
number and be submitted in duplicate to
the address listed above. Commenters
wishing the FAA to acknowledge receipt
of their comments must submit with
those comments a self-addressed,
stamped postcard on which the
following statement is made:
“Comments to Docket No. 24105." The
postcard will be date/time stamped and
returned to the commenter. Also, any
portion of this rule may be changed in
the light of comments received. All
comments submitted will be available
for examination in the Rules Docket
both before and after the closing date
for comments.

Availability of Document
Any person may obtain a copy of this

" document by submitting a request to the

Federal Aviation Administration, Office
of Public Affairs, Attention: Public
Information Center, APA-430, 800
Independence Avenue, SW.,
Washington, DC 20591; or by calling
(202) 426-8058. Communications must
identify the amendment number of the
document.

Background

The FAA has broad authority under
the Federal Aviation Act (FAAct) of
1958, as amended, to regulate and
control the use of navigable airspace of
the United States. Under Section 307(a)
of the FAAct (49 U.S.C. Section 1348(a)),
the agency is authorized to develop
plans for and to formulate policy with
respect to the use of navigable airspace
and to assign by rule, regulation, or
order the use of navigable airspace
under such terms, conditions, and
limitations as may be deemed necessary
in order to ensure the safety of aircraft
and the efficient utilization of such
airspace. Under Section 307(c) of the
FAAct (49 U.S.C. Section 1348(c)), the
agency is further authorized and
directed to prescribe air traffic rules and
regulations governing the efficient
utilization of the navigable airspace.

Federal Aviation Regulations (FAR)
Amendment No. 93-13, effective April
27, 1969 (33 FR 17896, December 3, 1968).
designated Kennedy, O'Hare,
LaGuardia, Washington National, and
Newark Airports as high density
airports and prescribed special air
traffic rules, known as the “High Density
Rule,” that apply to operations at those
airports. The High Density Rule (FAR
Part 93, Subpart K) was made
permanent in 1973 (38 FR 29463, October
25, 1973). The rule establishes

limitations (quotas) on the number of
Instrument Flight Rule (IFR) reservations
per hour that would be accepted at
those airports and allocated the hourly
reservations among the three classes of
users: Air carriers except air taxis,
scheduled air taxis (commuter airlines),
and all other operators. The hourly
quotas are set at the predominant IFR
capacity for each airport, as determined
by the FAA. The predominant IFR
capacity is the airport's capacity under
the circumstances and configurations
most frequently encountered when
weather conditions preclude Visual
Flight Rule (VFR) operation.

The entire quota for Newark
International Airport was suspended
indefinitely, although the report was
retained in the rule as a high density
airport.

A “slot” is defined as the authority to
conduct one allocated IFR landing or
takeoff operating during a special hour
or 30-minute period at one of the high
density airports. Under Subpart K, slots
at Kennedy and Naltional Airports are
allocated by the hour, and slots at
O'Hare and LaGuardia Airports are
located by the half-hour. The hours of
the day during which slots are required
for IFR operations at the high density
airports are: 6:45 a.m. to 9:15 p.m. al
O'Hare, 3:00 p.m. to 8:00 p.m. at
Kennedy, and 6:00 a.m. to 12:00 a.m. al
LaGuardia and National Airports. All
parties are reminded that in accordance
with Subpart K, scheduled operations at
a high density airport during the above-
specified hours may be conducted only
with appropriate IFR reservations.

On December 16, 1985, the
Department of Transportation issued a
final rule which added a new Subpart S
to Part 93 to permit air carrier and
commuter operator slots at the high
density airports to be transferred for
any consideration. In summary form,
Subpart S provides as follows:

—Separate slot pools for air carrier,
commuter, and other operalors are
retained. The numbers contained in the
High Density Rule were not changed by
this amendment.

—Air carriers and commuters found by the
FAA to be holding permanent slots which
were in use on December 16, 1985 were
allocated those slots.

—Beginning on April 1. 1986, any person may
purchase, sell, trade, or lease air carrier or
commuter slots (except for international
and certain essential air service (EAS)
slots) in any number at any of the high
density airports.

—International and EAS slots are treated
specially and transfer of such slots is
restricted.
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—Each slot is “tagged" with a priority
number, assigned by lottery, to determine
the order of withdrawal if necessary.

—Slots not used 65 percent of the time in a 2-
month period must be returned to the FAA
(use-or-lose).

—A lottery procedure is provided for the
allocation of newly available slots and
slots returned to the FAA or lost under the
use-or-loge provision.

—The use-or-lose provision does not apply to
slots allocated by lottery until 60 days after
allocation (180 days after allocation to a
new entrant awaiting a Part 121 or Part 135
certificate, and 90 days after allocation to
any other new entrant).

—Slots will be made available for additional
EAS operations, as requested and
approved by the Office of the Secretary
(OST), by taking slots from incumbent
operators if not otherwise available.

—Slots will be made available for additional
international operations at O'Hare and
John F. Kennedy Airports within 2 hours of
the lime requested by taking slots from
incumbent operators if not otherwise
available.

—Slots utilized for general aviation
operations are not affected by this
amendment.

—This amendment did not create property
rights in slots.

—Slots may be recalled or eliminated by the
agency for operational reasons.

On December 18, 1985, the
Department issued an NPRM (Notice 85~
25) (50 FR 52199; December 20, 1985)
which proposed to withdraw up to 5
percent of the slots used by air carrier
and commuter operators to be
reallocated to new entrants by a lottery.

On March 8, 1986, the Department
issued a Special Federal Aviation
Regulation (SFAR) 48 (51 FR 8632;
March 12, 1986) which established a
special procedure for a one-time
withdrawal of slots used by air carriers
at three of the high density airports—
LaGuardia, O'Hare, and Washington
National. Those slots and other slots
available at each airport were
withdrawn and reallocated (March 25-
27) through a special lottery to new
entrants and incumbent carriers with
less than 8 slots at the airport in
question. A second lottery will be held
by December 15, 1986, to allocate those
slots not allocated under the first lottery
and those allocated but not utilized.

In the preambles to the December 18,
1985, rule and to Notice 85-25, the
Department solicited comments from
interested parties on all aspects of the
rule and notice. All parties were advised
that any part of the rule might be
changed in light of comments received.
In order to maximize public input in the
process, a public hearing was held on
January 21, 1986.

All comments received, as well as
statements made at the hearing, were
thoroughly reviewed prior to the

issuance of this amendment. Numerous
comments were submitted and various
adjustments were proposed. In fact,
most commenters suggested their own
versions of how to adjust the rules. In
selecting the adjustments to be made,
the Department had to be mindful of
statutory and public interest
responsibilities including the need to
place maximum reliance on competitive
market forces, the maintenance of air
service to small communities,
international air service obligations, the
avoidance of immediate disruption of
the existing air service patterns at the
affected airports, and maximum
scheduling flexibility for the air carriers
and for the public. The Department
believes that this amendment fully
reflects those considerations.

Slot Transfer and Allocation Rules
Adopted: Overview.

After considering the issues discussed

in comments on the final rule and at the

public hearing, the Department of
Transportation is amending Subpart S of
Part 93 of the Federal Aviation
Regulations, 14 CFR Part 93, to adjust
the regulatory procedures and rules
applicable to the allocation and transfer
of high density airport slots. In summary
form, the changes made by this
amendment are:

¢ Carriers which held and operated
permanent slots used for international
service at Kennedy and O'Hare Airports
during the previous summer or winter
season will be allocated comparable
slots for identical time periods for the
following summer or winter seasons,
respectively. DOT will allocate slots for
additional international operations at
O’Hare within 2 hours of the time
requested.

* DOT may allocate slots for
additienal international operations at
Kennedy based on identified factors.

* A carrier may permanently
designate any of its slots in its base at
Kennedy Airport as a seasonal slot to be
utilized by the carrier only during the
designated season and thus to be
subject to use-or-lose and the other
provisions of Subpart S only during that
designated season.

* A provision is added to allow FAA
to waive the use-or-lose provision in
unusual circumstances outside the
control of the airline.

Allocation of slots for EAS operations
is not changed by this rule.

This rule is issued without further
notice because comments were solicited
on the rule issued on December 18, and
all issues addressed in this action have
been the subject of comment by
interested parties.

The following is a summary of this
amendment. A more detailed section-by-
seclion description appears later in the
amendment.

Summary of the Rule
International Operations
1. December Rule

Under the December final rule, the
Department of Transportation
determined that existing international
operators would be grandfathered slot
rights and that, as a matter of
international aviation policy, the
allocation of additional slots for
international operations at Kennedy and
O'Hare Airports would be made by the
FAA based on requests from foreign and
U.S. air carrier and commulter airlines
conducting international operations.
Under existing § 93.217, slots for these
additional international operations
would be allocated administratively,
upon request to the FAA by an
appropriately authorized officer of the
carrier. In the event that the number of
unallocated slots was insufficient to
meet valid requests for international
operations, the FAA would be required
to withdraw allocated domestic slots to
meet the international demand. In
providing slots for international
operations, the FAA would attempt to
meet requests in the hours requested.
However, in order to alleviate disruption
of domestic operations, the rule
provided that slots would be allocated
to carriers in a time period within 2
hours of the time requested. That
provision was inserted to enable the
agency to avoid withdrawing slots from
a domestic operator to allow an
additional international operation if
there were unallocated slots available
reasonably close in time to the time
requested by the international operator.

Under paragraph (c) of § 93.217, slots
would not have to be allocated to a
foreign operator on this basis if the
Office of the Secretary determined that
the country of that operator allocates
slots to U.S. operators on a basis more
restrictive than that provided by
Subpart S. For example, if a foreign
country allocates slots at its capacity
constrained airports in a manner which
limits increased operations by U.S.
carriers, operators from that country
should not automatically expect to
receive slots for increased operations
under the rule. :

Subpart S established other
provisions which apply to international
operations. For example, a slot used for
such operations cannot be sold or leased
but may be traded on a one-for-one
basis for another international slot at




21710

Federal Register / Vol. 51, No. 114 / Friday, June 13, 1986 / Rules and Regulations_

the same airport. In addition. while the
use-or-lose provisions of §93.227 do not
apply to international slots,
international operators are required to
return unused slots. Also, slots used for
international operations are not subject
to loss under the withdrawal lotteries.

2. Comments

A number of comments were
submitted on many of the provisions
applicable to international operations.
The issues which generated the largest
number of comments were the 2-hour
window for allocation, the need for
some recognition of the seasonality of
international operations, particularly at
Kennedy Airport, and the treatment of
charter air carriers under the rule.

The International Air Transportation
Association (IATA) welcomed the
recognition given by the Department to
« international air service agreements and
the decision to exclude international
slots from any buy-sell or lottery
provision. IATA went on to state,
however, thal procedural provisions
should be changed to reflect more
accurately the nature of international air
services and the need for compatibility
with slot allocation methods in other
countries. As to the "'2-hour” provision,
IATA added:

Many international operators will not be
able to accommodate a 2-hour mismatch with
slots available at capacity limited airports
outside the U.S. Moreover, such an
international operator would appear to have
no remedy. except lo try to trade slots with
another operator.

Concerning seasonality, IATA stated:

Thus, international carriers, whose
operations during the summer season
typically are greater than in the winter
season, will have to request additional slots
pursuant to § 93.217 for each summer season.
Moreover, unless the slots it needs for the
next winter season happen to be the same as
those used during the summer, it will have to
re-request slots for that winter season. The 2-
hour rule. unless amended as we suggest, will
compound the problem because international
carriers will nol be assured of getting slots
during the same lime period from one season
to the next equivalent season. The obvious
solution to this inequity is to assign slots
permanently on an equivalent season basis.

American Airlines, commenting on the
“2-hour" rule, stated:

[The international carriers voiced their
concerns regarding access to JFK. The focus
of their comments seemed to be the fear that
DOT's proposal to award international slots
within a (+)/(—) 2-hour window would
disrupt international air operations
completely.

A - - - -
American shares these concerns regarding

this four hour window of fexibility.
American schedules its aircraft lo achieve

maximum, efficient use. If the Department
exergises this right, American wili either
have to cancel flights or arrange its schedule
so thal certain aircraft are idle for long
periods of time.

LOT Polish Airlines stated:

LOT wishes to voice its objections to
§ 93.217(a)(5) which assures allocation of
slots only “within two hours of the time
period requested.” From the standpoint of
international transatlantic operations, this
four hour gap . . . can, in practical terms,
mean the denial of the requested slot.

Pan Am, commenting on ‘‘seasonality”
stated:

In sharp contrast to domestic operations,
the demand for international transportation
peaks markedly in the summer, and falls off*
sharply during the winter, The affect [sic] of
this peaking is an increase in demand for
slots in the summer and a corresponding
decrease in demand for slots for the winter,
. . . Without doubt, carriers serving
international operations will require
additional slots for the summer—which will
create a particularly difficult problem at JFK,
given its high percentage of international
flights.

Trans World Airlines (TWA)
commenting on the 2-hour rule, stated: -

[IJinternational carriers would not be
certain of obtaining needed JFK slots timed to
integrate (1) with domestic connecting
schedules, both online and interline, at JFK,
or (2) with arrival and departure times
obtained abroad through the IATA slot
coordination process.

TWA added:

TWA's proposal basically involves the
development of a season slot grandfathering
process covering both domestic and
international operations similar to that
employed at IATA slot coordinated airports.
This process would enable a carrier to rely
on certain arrival and departure times from
summer to summer and winter to winter
which would integrate with the arrival and
departure times currently held by that carrier
at the origin and destination international
airports.

A number of other commenters, both
U.S. and foreign operators, submitted
similar comments on international
allocations at Kennedy Airport to those
quoted above. The general consensus of
those commenters is that the “2-hour”
window could cause scheduling
difficulties and that there should be
some recognition of seasonal schedules
operated year after year.

3. Final Amendment

(a) Seasonality. As previously
discussed, the allocation provisions in
existing Subpart S were designed to
ensure access for international
operations at JFK and O'Hare while
limiting disruption of domestic
operations. The Department, however,
recognizes the intricacies of creating

schedules throughout large portions of
the world and the need to avoid
disrupting established schedules,
including those that are operated
seasonally. The Department further
recognizes the concerns expressed by
many of the commenters as to the
importance of consistency of the
allocation mechanisms utilized
throughout the world.

The existing rule might have resulted
in some disruption from season to
season for international operations,
particularly in the summer at Kennedy
Airport. It is important for many of these
operations, including most transatlantic
flights, to be operated in the same
hourly period from year to year because
of scheduling constraints at the foreign
destination. Variation from year to year
could also disrupt connecting
operations. Although the December 16
rule would have provided access at
Kennedy for international operations,
the slots might have been in different
hours from year to year. To avoid
potential seasonal disruptions, the
Department has decided to ensure that
historically seasonal operations will be
allocated slots in the precise time
periods as held and operated in the
previous year's season. This will resolve
most if not all of the concerns raised by
international operators about the “2-
hour window"

Under this amendment, slots that the
FAA determines to have been
permanent international slots held by
any operator (including charter
operators) at Kennedy or O'Hare
Airport during the summer of 1985 will
be allocated to the same carrier for the
summer season of 1986 if that carrier
made a request for slots by February 1,
1986, in accordance with Subpart S.

During the week of April 7, 1986, FAA
met with operators at Kennedy Airport
and determined the allocation of slots
for the summer 1986 season at Kennedy.
All permanent seasonal slots described
in the previous paragraph were included
in that allocation. However, as FAA
informed carriers during the session, not
all the allocations made during the
session will be deemed permanent. This
pertains particularly to allocations made
by FAA to meet the immediate needs of
the 1986 summer season for new flights
for which slots were not held in the past.
FAA will notify carriers of its
determinations in this regard in the near
future.

This rule makes a further seasonality
change that pertains to air carrier slots
that were allocated at Kennedy Airport
under Section 93.215 of the December 16
rule. Those slots were allocated on a
permanent basis, even though some
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carriers used them only seasonally.
Comments were filed by carriers at
Kennedy Airport pointing out that many
of the domestic seasonal operations
provide passenger feed to seasonal
international operations and, thus, they
requested that the Department take
some action to allow carriers to hold the
slots without a use-or-lose penalty in the
season of non-use. Therefore, to avoid
undue disruption of these kinds of
operations, § 93.215 has been amended
to permit any carrier holding a slot
(domestic or international) in its
permanent base to designate the slot as
a winter or summer slot and to utilize
the siot in the same season year to year;
that is, if a carrier allocated such a slot
designates it as a winter slot, the carrier
may not use it during the summer and
may not transfer it to another carrier for
summer use, The carrier would then be
subject to the use-or-lose provision only
during the designated season. This
would allow carriers to utilize slots in
the same hours summer after summer.
Such a seasonality designation would be
permanent, i.e., it cannot be retracted at
a later time. This designation may be
made in any year on or before the dates
provided in the rule. This aspect of the
amendment applies only to operations
at Kennedy Airport since no commenter
identified a similar problem at O'Hare.

Generally, the preceding seasonality
provisions will allow carriers which
utilize slots in one season to have those
slots returned to them for the same
season of the following year. Since this
should encourage carriers to release
slots for periods of time when they will
not be using them, it may in turn make it
easier to accommodate additional
international requests and, in particular,
to accommodate charter operations.

It should be noted that under the
December 16 rule, domestic slots
withdrawn for reallocation to
international carriers for summer
operations would be returned to the
carrier from which they were withdrawn
for the winter season. This has not been
changed and, together with the
seasonality amendments described
above, will have the beneficial effect of
enhancing the ability of all carriers to
plan their operations, since both
international and domestic carriers will
know which slots they will be able to
operate in each season, without having
to be concerned about excessive
withdrawals.

(b) Allocation of slots for new
international operations. In view of the
increased reliability provided for
international operations (i.e., that slots
for seasonal operations may be re-
obtained in the same hour in

corresponding future seasons), the
Departiment reconsidered whether it
wis necessary to retain the December
16 provision quaranteeing that all
international operations would be
allocated slots, even when this would
require the withdrawal of slots from
domestic operations.

Based upon an analysis of this issue,
including comments received, the
Department has determined that
withdrawal of a slot from an existing
operation in order to accommodate a
new international operation when other
means of access are reasonably
available is inconsistent with the
prevailing international practice for
allocating slots at slot-controlled
airports in other countries. It is generally
accepted throughout the rest of the
world that requests by operators for
additional slots, including schedule
changes, will be accommodated if there
are unutilized slots, but that existing
operating rights will not be cancelled.

In this regard, the Department has
reviewed the requests for international
slots at Kennedy Airport submitted by
the carriers pursuant to § 93.217 for slots
not in the December 16, 1985, base. U.S.
and foreign air carriers submitted far
more requests for additional
international slots for the summer of
1986 than the Department had
anticipated. Granting all those requests
in the precise times for which the slots
were sought would have required the
Department to withdraw a large number
of slots from scheduled domestic air
carriers pursuant to § 93.223. Such a
withdrawal would have been extremely
disruptive to domestic air carriers and
the travelling public, particularly since a
large proportion of the passengers on
these domestic flights connect with
international flights. Furthermore, if new
international flights were freely
accommodated at Kennedy Airport,
there could be significant problems
handling the increased number of
passengers in the terminals.

Therefore, in view of the increased
scheduling reliability accorded to
international operations through the
introduction of seasonality, the prospect
of significant disruption of domestic
operations associated with withdrawing
domestic slots for international
operations, the prevailing international
practices for allocating slots, and
customs and immigration capacity at
Kennedy Airport, the Department has
revised the manner in which it will
allocate additional slots for
international operations at that airport.
The most significant change is that at
Kennedy Airport slots will not be
withdrawn from existing operations to

meet international requests unless it is
necessary o do so in order to meet
internationa!l obligations. The
Department believes that international
carriers have other means of access to
the New York metropolitan area,
including scheduling flights outside the
5-hour high-density period at Kennedy
Airport, scheduling flights to Newark
Airport (which is not currently limited
under the High Density Rule), and
making voluntary arrangements
(including trades and, where
appropriate, slot purchase or lease) to
use a high density slot held by another
carrier. Furthermore, international
operations will be given priority over
domeslic operations in the allocation of
any vacant slots during the high-density
period at Kennedy. These procedures
will serve to accommodate most
international requests. Therefore, onlv
in rare cases does the Department
believe it will be necessary to withdraw
a slot from a domestic operator in order
to permit an additional international
operation to be scheduled during the
high-density period.

Consistent with international practice,
the FAA may find it advisable to meet
with international carriers and
interested domestic carriers prior to
each season. This might be particularly
helpful to both the FAA and the carriers
to enable schedule changes at Kennedy
Airport and to otherwise seek voluntary
adjustments that would provide for
international slot needs.

These voluntary adjustments and the
allocation of vacant slot times will be
the primary methods for a carrier to
obtain a new slot for a new
international operation during the high-
density hours at Kennedy Airport. In
this regard, carriers have a legitimate
need to know what criteria the
Department will use to decide to whom
the vacant slots will be allocated. The
Department will take the following,
among other things, into consideration
in deciding how to allocate vacant slots
among requesting carriers:

(i) International obligations;

(i) Airport terminal capacity,
including facilities and personnel of the
U.S Customs Service and the U.S.
Immigration and Naturalization Service;

(iii) The extent and regularity of
intended use of a slot; and

(iv) Any extraordinary scheduling
constraints faced by a carrier.

Al O'Hare Airport, which is slot
controlled throughout the day, a request
for an additional international
scheduled operation will still be
accommodated within 2 hours of the
requesl. In applying this provision, the
Department will use the preceding list of
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four criteria identified for Kennedy
Airporl to assign slot times to delermine
whether a request for a slot for a
scheduled inlernational operation will
be granted in the half-hour period
requested or up to 2 hours different from
the request. If vacant slots are available
within 2 hours of slot requests made by
one or more carriers, the Department
will use the aforementioned criteria to
allocate slots. If no vacant slots exist
within 2 hours of the request, the
Department envisions granting a slot in
the half-hour period requested.

Thus, at both airports, air carriers
conducting scheduled international
operations will be given some
opportunity for additional guaranteed
access to the airports. Furthermore, if
carriers wish to obtain slots for
international operations during
particular hours, they may always do so
by trading, leasing, or buying slots from
domestic operators.

With the changes in this rulemaking
that pertain to international operations,
the Department has attempted to
provide a slot allocation system for
international operations at Kennedy and
O'Hare Airports that is fair, workable,
and generally consistent with prevailing
international practices at foreign slot-
controlled airports. However, the
Department recognizes that the complex
and dynamic nature of international
scheduling may give rise to special
circumstances which were not
anticipated by the rule. In such cases,
the affected carrier may file an
exemption request with the FAA. The
FAA and the Office of the Secretary will
review the request and take appropriate
action on a timely basis. Exemption
requests should be based upon special
circumstances. For example, if the
Department allocated slots at Kennedy
Airport to foreign carriers as a result of
granting new route authority, we would
consider granting exemptions for U.S.
carriers to obtain slots in order to
maintain a competitive balance, where
suitable slots are not otherwise
available.

(c) International slot trades. Carriers
with international operations at
LaGuardia Airport commented that the
December rule made little or no
provision for them to make schedule
changes. Under the December 16 rule, a
slot used for international operations
could be traded for another slot, but
only on a one-for-one basis for another
international slot at the same airport. At
LaGuardia, this type of trade was the
only opportunity provided for
international operators to adjust
schedules, and it was extremely limited
because there are only a few

international operations at LaGuardia.
In order to provide greater flexibility to
adjust schedules, the Department will
enlarge the opportunity for trading by
revising the rule to permit an
international slot held by a carrier to be
traded to another carrier for a slot
(domestic or international) on a one-for-
one basis for the same airport. This
applies to all three airports with
international operations (LaGuardia,
Kennedy, and O'Hare Airports) and will
make it easier for carriers to make
changes in their international schedules,
at any time during the year and without
requiring government intervention.
These trades must occur between two
separate airlines (as opposed to an
airline trading within its own base or
with an airline under common
ownership as defined in § 93.213(c)).
Further, the trades must be for slots in a
different hour or half-hour period
(depending on the requirements for that
airport). The result of the trade or series
of trades of international slots must be
to obtain slots in different hours. If not,
the trades will be denied. Without such
a restriction, a U.S. carrier holding
international slots could, virtually at
will, interchange international and
domestic slots so as to protect them
indefinitely from withdrawal under the
slot withdrawal procedures of § 93.223.
On March 31, 1986, American Airlines
filed a petition for exemption seeking
approval of the trade of an international
slot for a domestic slot at LaGuardia. On
April 15, 1986, Air Canada filed an
answer in which it requested that all
carriers operating at LaGuardia be
permitted to trade an international slot
for a domestic slot. These petitions are
effectively granted by the adoption of
this amendment.

(d) International charter operations. A
number of international charter
operators submitted comments asking
the Department to reconsider a number
of the provisions contained in the rule,
while others suggested new provisions
that should be added. Almost all
commenters stated concerns that the
rule did not grandfather slots to charter
operators as is provided for
international scheduled operators. In
fact. the December 16 rule did
grandfather “permanent” charter
operations on the same basis as
scheduled operations.

This is not changed by these
amendments, except that the
grandfathering of slots for international
operations is extended to cover
seasonality, and, again, charter
operations are covered on the same
basis as scheduled operations. That is,
the changes incorporated in this rule

will grandfather on a seasonal basis
those permanent slots that were held
and operated by charter operators on a
seasonal basis in 1985 at Kennedy and
O'Hare Airports (as well as in future
years), as evidenced by scheduling
committee and FAA records.

Many charter operators also were
concerned about their ability to obtain
slots for additional operations, i.e., in
addition to grandfathered operations.
Under existing rules, the only provisions
made for such additional charter
operations has been that reservations
could be made for vacant slots within 48
hours of use. Many charter operators,
however, were concerned that this
provision would not be a reliable basis
for scheduling charters, including
notifying passengers of the hour and day
of a flight and making arrangements
with tour operators before the planned
operation.

Accordingly, this rule change includes
a new provision for administrative
allocation of certain types of vacant
slots that will allow charter operators to
make reservations weeks or months in
advance of use of the slot. In some
cases, the new provision will allow
charter operators to receive slots for
multiple-day periods for the entire
season. This new provision is described
in detail later. In order to aid the FAA in
processing slot requests for charter
operations, requests for slots should be
submitted as early as an operator
anticipates the need for the slot, but no
earlier than one season in advance,

Several charter operators also
expressed concern that the Decémber
rule's restriction on the transfer of
international slots would prevent a
charter operator from making a slot
available to another operator when the
charter operator could not operate
because of, for example, a last-minute
equipment failure. It is common for
contracts between a charter operator
(i.e., the direct air carrier) and a tour
operatar (i.e., an indirect air carrier) to
require the charter operator to find a
back-up carrier to operate the flight in
such circumstances. The Department
has determined that under such
circumstances, when there is a
contractual obligation, it will permit the
use of an international slot by a
different carrier than the one to which
the slot was allocated in order for the
charter flight to operate. The agency
reserves the right to request additional
information from operators prior to or
following the substitution of another
carrier in order to ensure the proper
utilization of international slots in
substitute service situations.
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The Department believes that the
above provisions for charter operations
are adequate to meet most charter
needs. Although the grandfathering of
slots applies equally to charter and
scheduled operations, the provisions
established herein for the allocation of
new operations applies only to
scheduled operations. The Department
believes that complete parity between
charter and scheduled operations is not
required. Charter operations can utilize
slots at varying hours throughout a
season, can often be accommodated
during off-peak hours, and can be
accommodated at alternate airports. On
the basis of previous provisions for
charter operations in the U.S,, this
approach is reasonably calculated to
accommodate the majority of, if not all,
charter operations. Moreover, this
approach is consistent with prevailing
practices of other nations and would
preserve charter operators’ ability to
obtain access to high density airports.

As mentioned above, in deciding the
number of slots to be withdrawn from
domestic operations, the Department
also has to be cognizant of the effect on
domestic operations by such
withdrawals. Without some limitation,
the domestic air transportation system
could be seriously restricted. Such a
result would not be in the public
interest. Therefore, this amendment
continues the limitation in the December
amendment. As a result, charter and
scheduled operators are treated
identically for most purposes; however,
slots withdrawn from incumbent
domestic scheduled carriers will only be
allocated to international scheduled
operators. (As previously stated, as a
result of the seasonality provision, we
anticipate there will be very few such
withdrawals.)

(e) International all-carge operations.
On February 24, Flying Tiger Line, Inc.,
petitioned for an exemption so that the
U.S. segments of its intercontinental
cargo flights would be deemed
international flights for purposes of
Subpart S. Existing § 93.217(a)(1) defines
U.S. flight segments of foreign carriers
as international flights, but flights of
U.S. carriers are considered
international under Subpart S only if the
takeoff or landing is at a foreign point.
Flying Tiger requested relief from this
policy on the basis of unique
characteristics of all-cargo service, and
the unfair competitive position in which
the rule placed Flying Tiger in relation
to foreign cargo operators. The
Department finds that some measure of
relief is warranted and that this relief
can be afforded to all U.S. flag cargo
operators by rule rather than exemption.

Accordingly, the Department is adding a
new § 93.227(k) to provide that the Chief
Counsel of the FAA may waive the slot
use-or-lose provisions of § 93.227(a) for
a slot used for a U.S. flight segment of
an intercontinental all-cargo flight. The
carrier must request the waiver in
writing and must return the slot to the
FAA during the periods when it will not
be used.

(f) Use-or-lose provisions. A number
of commenters requested changes to the
use-or-lose provisions of § 93.227.
Several commenters, including the
Regional Airline Association (RAA),
requested that the 65 percent use
requirement be modified to reflect the
fact that many carriers schedule slots
only 5 days out of 7, or 71 percent of the
time. Relatively few cancellations of
scheduled flights, therefore, would result
in the loss of slots which were being
substantially used as scheduled. The
FAA has interpreted § 93.224 of Subpart
S, Return of Slots, to permit the
permanent return of slots for days of the
week in which the holding carrier does
not intend to schedule a flight. A carrier
intending to operate a flight 5 days a
week, therefore, may return the slot to
FAA for the other 2 days. The carrier's
slot use will be measured against the 5-
day total, which substantially reduces
the number of flights which must be
operated to maintain the 65 percent use
rate. This practice resolves the problem
raised in the comments, and amendment
of the rule to address the problem is not
required.

Several commenters requested a
longer period in which to calculate the
slot use percentage. Section 93.227 of the
rule provides that slots must be used 65
percent of the time in a 2-month period.
The primary alternate periods requested
were 13 weeks and 6 months, the latter
being the period specified in the
commuter scheduling committee
agreements. The Department does not
agree that sufficient reason exists to
warrant adoption of a period longer than
2 months.

Both air carrier and commuter
representatives requested that the rule
provide for certain reasonable
exceptions to the use-or-lose
requirements, to allow for situations in
which a carrier would lose a slot due to
circumstances beyond its control.
Examples offered were other
government regulations, airport
construction, partial closure of an
airport, unusual weather, involuntary
grounding of aircraft, and air traffic
delays. The Department agrees that it
would be unfair for a carrier to lose a
slot for non-use when it had scheduled
the slot but was prevented from using it

65 percent of the time by unforeseen
circumstances totally beyond the control
of the carrier. Accordingly, § 93.227 is
also amended to permit the FAA to
waive the use-or-lose provisions in the
event of highly unusual and
unpredictable conditions which are
beyond the control of the slot-holder
and which exist for a substantial period
of time. A duration of 15 percent of the
reporting period, or 8 days, is specified
on the basis that it is a reasonable
definition of “substantial period of time"
for this purpose, Authority to waive the
use-or-lose provisions is delegated to
the Chief Counsel of the FAA. The rule
does not provide a list of every
circumstance which would warrant the
waiver, because of the difficulty in
anticipating all the kinds of situations
which might arise. However, protracted
severe weather and grounding of an
aircraft type are mentioned as
examples.

(8) Lottery Procedures. Some
commenters questioned the size of the
set-aside for new entrants in the
reallocation lottery. The Department has
reconsidered the provision in § 93.225(h)
of the rule permitting new entrant
carriers a set-aside of 15 percent of
available slots in the first round of the
lottery. Upon consideration of the
number of allocated slots at each airport
and of the small number of slots likely
to be returned or lost. the Department
believes that a 15 percent set-aside will
be insufficient to provide a viable slot
base for a carrier initiating service.
While a larger set-aside will not
guarantee that a new entrant will obtain
all the slots it needs, it will promote a
better opportunity for more new
carriers. Accordingly, the Department is
amending Section 93.225{h) to specify a
set-aside of 25 percent of available slots
for new entrants.

Several commenters requested that
the procedures for distribution of unused
slots by lottery under § 93.225 be
amended or clarified. The Regional
Carriers Scheduling Committee (RCSC)
requested a provision prohibiting a new
entrant from participating in a lottery for
distribution of slots which that new
entrant had received in a previous
lottery and failed to use. The
Department agrees that some penalty is
appropriate since carriers needing the
slots are being denied their use in such
circumstances. However, a permanent
ban on participation in Subpart S
lotteries is too harsh a penalty. Under
§ 93.225(e), a ban on participation as a
new entrant will apply only to the next
lottery.

RSCS also requested clarification that,
if new entrant participants do not select
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all of the 15 percent of slots set aside for
new entrants in any lottery, all
remaining slots in the set-aside pool be
distributed to incumbents. As previously
mentioned the set-aside has been
changed to 25 percent of available slots.
With the larger set-aside. it is even more
likely that some of the slots set aside
would not be selected by new entrants.
The Department agrees that these
unselected slots should be available to
incumbent carriers participaling in the
lottery, and a change based on this
comment is being adopted.

ATA commented that carriers which
do not operate aircraft with 56 or more
seals should not participate in lotteries
for air carrier slots. The Department
adopted a provision to that effect in
SFAR 48 for the initial lottery held on
March 27, and has interpreted the
exisling provisions of § 93.225 to limil
participation in air carrier lotteries to
carries capable of operating air carrier
aircraft within the meaning of Part 93,

§ 93.123(c). Accordingly, this issue has
been resolved without amending the
rule. This does not change the right of
carriers once they have slots to use
smaller aircraft in accordance with

§ 93.221.

(h) Transfer of slots. In adapting
SFAR 48, the Department considered the
limitation on transferability of slots
newly acquired in a lottery to lrades on
a one-for-one basis at the same airport.
In the SFAR, transfer of slots obtained
in the special lottery is restricted, but a
slot may be traded for more than one
slot as well as for one slot. This change
permils a carrier to increase its slot base
by trading a valuable slot obtained in a
lottery for two or more slots of less
value, if it chooses. The Department
believes this policy should apply in all
slot lotteries, and Section 93.221(a)(5) is
amended to incorporate this change.

(i) Common ownership. In recent
months there have been several mergers
or acquisitions of carriers holding slots
al high density airports. In several cases
these carriers have elected to continue
operating as separate entities, For
purposes of Subpart S. commonly owned
or controlled carriers are considered a
single entily under § 93.213{c). As a
resull, these carriers could transfer slots
among themselves without reporting the
transfers to the FAA, which would make
the agency's administration of the slot
base more difficult. Accordingly, the
Department is requiring, in a revised
§93.221(d), that carriers commonly
owned or controlled within the meaning
of § 83.213(c) report intra-company
transfers to the FAA.

(i) Trading restriction. The restriction
on slot transfers’to trades on a one-for-
one basis, set forth in the original

§ 93.221(d), is removed {rom the rule,
The restriction expired of its own terms
on April 1, 1986.

(k) Administration allocation of
available slots. Several commenters,
including ATA, requested that some
mechanism be established to provide for
the allocation of available slots in the
intervening time between lotteries. The
Department does not contemplate
lotteries more frequently than twice
each year, in consideration of the
relatively small number of slote which
will be available and the expense of
conducting a lottery. ATA argues that
slots should not go unused for up to 6
months while waiting for a lottery.

The Department agrees in part. The
Department believes that prime slots
should be retained for distribution on a
permanen! basis by lottery to ensure
that all eligible carriers have an equal
chance to obtain them in random
procedure. However, there are certain
hours at LaGuardia and National
Airports in which all slots are not
allocated simply because of low
demand. These hours are 6:00 to 7:00
a.m. and 10:00 p.m. lo 12:00 a.m. Also, a
number of partial-week slots, such as for
Saturday and Sunday only, have been
returned to the FAA at each of the
airports as have slots for short periods
of time (e.g.. 2 weeks) by international
operators. Because demand for these
types of slots is low, there is no reason
to reserve these slots for distribution in
a procedure designed for allocation of
few valuable slots among many
interested carriers.

A related need arises for
administrative allocation of slots at
Kennedy and O'Hare Airports, to
accommodate short-term requests for
international scheduled and charter
flights. As discussed earlier in this
preamble, international operators are
required to notify FAA if an
international slot will be used for a
certain period of time or every day of
the week. The existing rule requires
such notification but does not specify
the procedure for reallocating
temporarily returned slots. Designaling a
procedure for short-term reallocation of
available slots for international
operations, including charters, provides
the mechanism requested by many
commenters for flexibility and
responsiveness to requests for
international slots.

For the above reasons, the
Department is adding a new § 93.226 to
provide for administrative allocation of
off-hour slots at LaGuardia and National
Airports and slots available for fewer
than 5 days a week and slots available
for short periods of time at any of the
four airports.

(1) Withdrawal of slots. A number of
comments were received on various
aspects of the withdrawal regulations
set forth in § 93.223. The Department
does not consider that any basic change
in withdrawal procedures is necessary.
However, the Department does believe
that it would be beneficial to revise one
technical aspect of the rule protecting
carriers holding eight or fewer slots.
Section 93.223(f) of the December 16 rule
provided that slots obtained by initial
allocation on December 16, 1985, or by
lottery will not be withdrawn from a
carrier holding eight or fewer non-
international slots at that airport.
Therefore, under the existing rule, slots
acquired by purchase or trade would not
be protected from withdrawal. The
Department agrees that this could
unfairly penalize new entrants and
incumbent carriers with a small number
of slots which acquire slots through
purchases or trades. Accordingly, the
Department is amending paragraph (f) to
extend the protection from withdrawal
to all slots held by a carrier with eight or
fewer non-international slots. It is not
the Department's intent to permit
carriers with less than eight slots to
enter into lease arrangements (for
example, sale and leaseback) for the
purpose of protecting another carrier’s
slots from withdrawal. If the
Department observes any such abuse of
the provisions intended for the benefit of
carriers with a small number of slots,
the Department will take further
appropriate action.

(m) Reporting requirements. RCSC
and other commenters requested that
the Department delete the requirement
for the reporting of each flight as an
arrival or departure in the slot use
reports under § 93.227(i), at airports al
which there is no restriction on arrivals
and departures. This information is
useful to air traffic but not essential at
airports at which arrival and departures
are not restricted. However, voluntary
arrival and departure restrictions may
be applied on a seasonal basis only,
making it impractical to impose and
rescind this reporting requirement by
rulemaking. Accordingly, the
Department believes the requirement
should be retained for all high density
airports. If there is-a burden in a
particular case, relief will be afforded
by a waiver from the FAA.

The slot use reporting requirement in
§93.227(i) is amended to add a
requirement for carriers to identify any
common control or ownership
relationships with other carriers as
defined in § 93.213(c). The Department
has no other consistent source of this
information, which is necessary for
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administration of the rule. The
Department is also adding a requirement
to report the equipment used in
operating each slot held. This
information is necessary to monitor
proper use of commuter and air carrier
slots by appropriate aircraft. Most
carriers are now reporting this
information and the Department
anticipates that the additional reporting
burden will be minimal.

Section-by-Section Analysis of the
Amendments

Section 83.213  Definitions and General
Provisions.

Section 93.213 sets forth definitions to
be applied in Subpart S. This
amendment adds definitions for the
terms “"summer season” and “winter
season.” They are defined as follows:

Summer season—the period of time
from the fourth Sunday in April until the
fourth Sunday in October.

Winter season—the period of time
from the fourth Sunday in October until
the fourth Sunday in April.

These terms are applicable at
Kennedy and O'Hare Airports and are
generally consistent with international
scheduling practices.

Section 93.215 Initial-Allocation of
Slots.

A new paragraph (¢) is added to this
section which allows a carrier at
Kennedy Airport to designate any slot
(including domestic slots) as a seasonal
slot (either a summer season slot or a
winter season slot). Those terms are
defined in §93.213. In order to designate
a slot as a seasonal slot, a carrier
holding the slot must notify the FAA {at
the address specified in §93.225(¢)). in
wriling, by May 15 for the 1986 summer
season and future winter seasons, and
by October 15 for future summer
seasons. Thus, a carrier may convert
one or more of its slots to seasonal slots.
Once a slot is declared to be a seasonal
slot by the carrier, the carrier
permanently loses use of that slot during
the other season. This would allow a
carrier to have domestic slots every
summer and not have to worry ahout the
use-or-lose provisions during the winter
season, Of course, the use-or-lose
provision does apply during the season
in‘which the slot is being ulilized.

Section 83.217 Allocation of slots for
international operations.

Section 93.217 sels forth the method of
allocation for international operations at
the high density airports. The provisons
have been changed from the December
i6 rule, although some aspects of this
section remain the same. Paragraph

{a)(1) has been changed to clarify that
allocation of slots for new international
operations is limited to scheduled
operations, International charter
operations may continue to hold slots
that were in their historic base but will
not be allocated additional slots under
this paragraph. Paragraph (a)(2) has
been changed to allow a carrier to trade
an internationa! slot in one hour or half-
hour for a domestic slot held by a
different carrier in a different hour or
half-hour. A carrier cannot trade with
itself and cannot trade for another slot
within the same hour or half-hour. The
phrase added at the end of that
paragraph, “for the purpose of
conducting such an operalion in a
different hour or half-hour,” allows the
FAA to deny a trade if it resulted
practically in a trade of slots within the
same hour or half-hour.

Paragraphs (a)(5) to (9) set forth new
methods for allocation of slots for
international operations. Paragraph (5)
is the grandfathering section for
seasonal international operations at
Kennedy and O'Hare Airports. Under
this paragraph, a carrier which held a
permanent summer season slot and used
it to conduct an international operation
in the summer season of 1985 is entitled
to the same slot in the following year for
the identical timeframe in which the slot
was utilized, if the carrier requested the
slot by February 1, 1986. The following
is an example of how this provision
would function:

Carrier A held and operated a 1700
departure at Kennedy Airport in the summer
of 1985 which it utilized for an international
operation. The slot was utilized every
Monday and Thursday from June 1, 1985, to
September 15, 1985. If Carrier A submitted a
request, in writing, by February 1. 1986, for
that slot for the summer season of 1986, it will
be allocated that slot for every Monday and
Thursday from June 1, 1986, to September 15,
1986, If Carrier A operates the slot during
1986 for the specified period and if it requests
it again for use during the summer of 1987, il
will be allocated the same slot for the
comparable period of 1987.

If Carrier B held a slot every Sunday and
Monday from June 1. 1985 to October 1, 1986,
but only utilized the slot from July 1, 19886, to
Octoher 1, 1986, then it would only be eligible
to be allocated that slot, under paragraph (5)
from July 1, 1987, to October 1. 1987. The
carrier could request additional slots or a
change in the hour operated at Kennedy
Airport under paragraph (8).

Each carrier requesting that it be
grandfathered slots from season-lo-
season must submit its entire seasonal
schedule to the FAA (domestic and
international slots) noting any requested
changes from the previous year. This
will ensure that all submittals are
similar and make it easier for the FAA
to differentiate requests for additional

slots from requests for a change in slol
times or requests for return of seasonal
slots.

Paragraph (6) basically leaves
unchanged the “2-hour” rule (as it
existed in old paragraph (a)(5)) for
allocation of slots for new international
scheduled passenger operations at
O'Hare Airport. Those requests must be
submitted in writing by the dates listed
in the paragraph and will be allocated
within 2 hours of the time requested.

Paragraph (7) emphasizes that slots at
LaGuardia Airport will only be allocated
for international operations if required
by specific bilateral agreement and,
when allocated, slots will be made
available within the hour requested.
This is similar to the language which
appeared in old paragraph (a){1).

Paragraph (8) sets forth the
mechanism by which slots for additional
or changed operations (moved from one
hour to another) will be allocated for
scheduled passenger operalions at
Kennedy Airport. If a request is
submitted (in accordance with the
notification requirements of the
paragraph) and a slot is available, the
slot will be allocated. If a slot is not
available in the hour requested, a slot
will be withdrawn from a domestic
operation for allocation if the Office of
the Secretary determines that such an
allocation is required by international
obligations. The Department expects
that this provision will be used rarely. It
must be emphasized that allocations
under § 93.217(a)(8) will be made only to
international scheduled operations.
Since slots will be withdrawn only from
scheduled operations, allocations will
be made only to this type of operation.

Paragraph (9) sets forth the criteria
which will be ulilized to determine
which of several requesting carriers will
get a vacant slot at Kennedy Airport (in
accordance with paragraph (8)), and
which carrier will be allocated a vacant
slot in a half-hour different from that
requested at O'Hare Airport in
accordance with paragraph (6).
Consideration of international
obligations and U.S. and international
aviation interests have been the basis
emphasized for promulgation of the
December 16 provisions relating to
international slots and continues to be
the primary obligation of the
Department in this area. Recognition of
the number of vacant slots available is
necessary to ensure that U.S. domestic
operations are not affected in such a
manner as to disrupt existing
operations, including flights that connect
with international flights. Finally, there
has to be some recognition of the
general ability of the airport terminal to
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handle additional international
operations before slots are allocated for
such operations. For example, there
would be no purpose in withdrawing
slots from domestic service to provide
additional international operations at
Kennedy Airport during the peak hours
if in fact Federal inspection agency
facilities could not accommodate them
then.

Paragraph (b) is unchanged from
Subpart S as originally adopted.

Paragraph (c) contains the procedure
to be followed if a carrier is offered a
slot in an hour or half-hour other than
one requested. For example, at O'Hare,
a carrier may be offered a 1700 siot
although an 1800 slot is requested. If
offered the 1700 slot, the carrier would
have 14 days to accept it and must
repeat the certification statement
required by § 93.221(e).

Paragraphs (d) and (e) are unchanged
from the December 16 rule, except that
paragraph (d) was formerly designated
as paragraph (c).

Section 93.221 Transfer of slots.

In Section 93.221(a)(5), the restriction
on trades of slots obtained in a lottery is
changed from limiting trades to a one-
for-one basis to permit trades of one for
one or more slots for each slot subject to
the restriction. This change provides
additional opportunities for carriers
obtaining slots without increasing the
incentive for speculation in lottery slots.

Section 93.221(d), which restricted
transfer prior to April 1, 1986, to trades
on a one-for-one basis at the same
airport, is removed. The restriction
expired by its own terms on April 1. A
new paragraph (d) is added to require
that commonly owned or controlled
carriers report intra-company transfers
to the FAA. This provision is needed for
the FAA to track slot usage.

Section 93.223 Slot withdrawal.

Section 93.223(f), as initially adopted,
provides that slots acquired through
grandfathering under § 93.215 or by
lottery will not be withdrawn from a
carrier with eight or fewer non-
international slots at an airport. This
paragraph is amended to extend the
protection from withdrawal to slots
acquired in trade or by purchase.

Section 93.225 Lottery of available
slots.

Section 93.225(e) is amended by
adding an additional limitation to the
requirements for participation in a slot
lottery as a new entrant. The added
language precludes carriers that have
obtained slots in the previous lottery
and failed to operate them from
participating in the next lotlery as a new

entrant. (The carrier could, however,
participate in the lottery with the status
of an incumbent.) A penalty of this sort
is needed to discourage carriers from
seeking slots in a lottery that they are
not likely to use, to the detriment of
carriers ready, willing and able to use
those slots,

In paragraph (h) of § 93.225, the 15
percent set-aside for new entrant
carriers in slot lotieries is changed to 25
percent. In consideration of the number
of slots expected to be available in the
lottery pools, a 25 percent guarantee is
needed as a more meaningful new
entrant preference.

Section 93.226 Allocation of slots in
low-demand periods.

A new section, § 93.226, is added to
the rule to provide for the administrative
allocation by the FAA of off-hour slots
and partial-week slots when
appropriate.

Section 93.226(a) provides that the
FAA will allocate available slots, upon
request, for the following time periods:

(1) Any hour for which a slot is
available less than 5 days per week.

(2) Any time period for which a slot is
available less than a full season.

(3) For LaGuardia and Washington
National Airports, slots in the following
hours:

(i) 6:00 a.m.~6:59 a.m,

(ii) 10:00 p.m.~midnight.

Section 93.226(b) limits allocations
under this new section to operators
already having the economic and
operating authority to make immediate
use of the slots. Slots will be made
available under this paragraph for
international operations and domestic
operations, including cargo and charter
operations as well as scheduled
passenger operations.

Section 93.226(c) provides the
procedure for requesting allocations
under § 93.226. Section 93.226(d) permits
FAA to suspend allocation of available
slots under this section upon a
determination that the remaining slots
should be allocated by lottery. This
provision will preserve slots for
distribution by lottery when it becomes
apparent that demand is increasing to
the point where a random allocation
procedure is inappropriate.

Section 93.226(e) makes it clear that
slots may be allocated under this
section on a seasonal basis or for
limited periods of time (e.g., a week or a
month).

Section 93.227 Slot use and loss.

Section 93.227(i) is amended by
adding a requirement for carriers which
are affected by the common ownership

- and control provisions of § 93.213(c) to

report any such relationship in their slot
use reports. Also added to this
paragraph is a requirement to report the
equipment used in operating each slot.

New §93.227(j) is added to permit the
FAA Chief Counsel to waive the 65-
percent use-or-lose requirement of
§93.227(a), if one condition or a series of
conditions beyond the carrier's control
prevented use of the slot for a period of
9 days or more (15 percent of the 2-
month reporting period). This provision
permits the retention of slots where
operation of the minimum use
requirements would be manifestly
unfair. The request for such a waiver
should be submitted with the carrier’s
use-or-lose report and must be signed by
the person submitting the report.

A new paragraph (k) is added to
provide that the Chief Counsel of the
FAA may grant a waiver from the
§ 93.227 use-or-lose requirements for a
U.S. operation which is a continuation
segment of an intercontinental all-cargo
flight. The slot must be returned to FAA
when not used.

Regulatory Evaluation

Regulatory Flexibility Act
Determination

The changes contained in this
rulemaking affect primarily international
air carrier operations,

As discussed above, this rule should
result in minimal benefits or costs to
U.S. carriers, with two limited
exceptions. First, earriers obtaining slots
in a lottery under § 93.225 will benefit to
the extent of the value of the slots
obtained. Some slots, particularly air
carrier slots in prime hours, may have &
substantial value. However, few such
slots are expected to be available for
allocation by lottery. Also, a relatively
large number of carriers will be eligible
for participation in each lottery.
Therefore, the likelihood of any single
carrier obtaining more than two high-
value slots is small, and the percentage
of carriers which will obtain a
substantial benefit in any particular
lottery will be small.

Second, international charter
operators may experience a slight
increase in difficulty in obtaining a slot
in a desired hour, although the
procedures adopted herein are similar to
past scheduling practices as well as
international practices. As a result,
these carriers may incur some degree of
cost agsociated with rescheduling of
flights or operating in non-optimum
hours for their respective types of
operations. However, it is the
Department's intent to accommodate
international charter flights when
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possible, consistent with the
requirements of scheduled operations,
and the proportionate number of carriers
affected to any substantial degree is
expected to be very small.

Small operators will not be
disproportionately affected in any
discernible way by this rule.
Accordingly, the Department has
determined that the rule will not, if
enacted, have a significant economic
impact on a substantial number of small
enlities,

For the reasons set forth above, the
Department has determined that this
amendment (1) is not a major rule under
Executive Order 12291; (2) is significant
under Department of Transportation
Regulatory Policies and Procedures (44
FR 11034; February 26, 1979); and |
certify that under the criteria of the
Regulatory Flexibility Act, this rule will
not have a significant economic impact
on a substantial number of small
entities. A copy of the regulatory
evaluation prepared for this action can
be obtained from the person identified
under the caption “FOR FURTHER
INFORMATION CONTACT."”

International Trade Impact Analysis

This rule will not influence or affect
the sale of foreign products or services
domestically or the sale of U.S. products
or services in foreign countries.
Therefore, the Department certifies that
this rule will not eliminale existing or
create additional barriers to the sale of
foreign aviation products or services in
the U.S. The Department also certifies
that the rule will ot eliminate exisling
or create additional barriers to the sale
of U.S. aviation products and services in
foreign countries.

Paperwork Reduction Act

This amendment provides for
relatively minor changes to the required
reporting of certain information by air
carrier and commuter operators to the
FAA. Under the requirements of the
Federal Paperwork Reduction Act, the
Office of Management and Budgel has
approved the information collection
provigion of Subpart S. OMB Approval
Number 2120-0524 has been assigned to
Subpart S.

Effective Date

This rule contains a number of
provisions which provide benefits to
both carriers and the FAA in providing
for the immediate distribution of slots, in
resolving uncertainty in the scheduling
of international operations, and in
streamlining procedures for
administration of Subpart S.
Accordingly. I find that good cause

exists for making this amendment
effective upon publication.

List of Subjects in 14 CFR, Part 93
Aviation safety, Air traffic control.
Adoption of the Amendment

For the reasons set out above, Part 93
of the Federal Aviation Regulations (14
CFR Part 93) is amended as follows:

PART 93—[AMENDED]

1. The authority citation for Part 93
continues to read as follows:

Authority: 49 U.S.C. 1302, 1303, 1348,

1354{a) 1421(a), 1424, 2402, and 2424; 49 U.S.C.

106 (Revised Pub. L. 97-449, January 12, 1983).
2. In § 93,213, paragraphs (a)(3) and
{a)(4) are added to read as follows:

§93.213 Definitions and general
provisions.

(a) For purposes of this subpart—

{3) “Summer season’ means the
period of time from the fourth Sunday in
April until the fourth Sunday in October.

(4) "Winter season’ means the period
of time from the fourth Sunday in
October until the fourth Sunday in April.

3. In § 93.215, by redesignating
paragraphs (c) and (d) as paragraphs (d)
and (e), respectively, and by adding new
paragraph [(c) to read as follows:

§93.215 Initial allocation of slots.

- » * - *

(¢) A carrier may permanently
designate a slot it holds at Kennedy
International Airport as a seasonal slot,
to be held by the carrier only during the
corresponding season in future years, if
it notifies the FAA (at the address
specified in § 93.225(e)), in writing, the
preceding winter seasons or by October
15 of the preceding year for summer
$easons.

. - . - .

4. By revising § 93.217 o read as
follows:

§93.217 Aliocation of slots for
internationa! operations and applicable
limitations.

(a) Any air carrier or commuter
operaltor having the authority to conduct
international operations shall be
provided slots for those operations
subject to the following conditions and
the other provisions of this section:

(1) The slot may be used only for a
flight segment in which either the
takeoff or landing is at a foreign point
or, for foreign operators, the flight
segmenl is a continuation of a flight that
begins or ends at a foreign point. Slots
may be obtained and used under this
section only for operations at Kennedy

and O'Hare airports unless otherwise
required by bilateral agreement and
only for scheduled service unless the
requesting carrier qualifies for the slot
on the basis of historic seasonal
operaltions, under § 93.217(a)(5).

(2) Slots used for an operation
described in paragraph {a)(1) of this
section may not be bought, sold, leased.
or otherwise transferred, except that
such a slot may be traded to another
slot-holder on a one-for-one basis for a
slot at the same airport in a different
hour or half-hour period if the trade is
for the purpose of conducting such an
operation in a different hour or half-hour
period.

(3) Slots used for operations described
in paragraph (a)(1) of this section must
be returned to the FAA if the slot will
not be used for such operations for more
than a 2-week period.

(4) Each air carrier or commuler
operator having a slot that is used for
operations described in paragraph (a)(1)
of this section but is not used every day
of the week shall notify the office
specified in § 93.221(a)(1) in writing of
those days on which the slots will not be
used.

(5) At Kennedy and O'Hare Airports,
a slot shall be allocated, upon request,
for seasonal international operations,
including charter operations, if the Chief
Counsel of the FAA determines that the
slot had been permanently allocated to
and used by the requesting carrier in the
same hour and for the same time period
during the corresponding season of the
preceding year. Requests for such slots
must be submitted to the office specified
in § 93.221(a)(1) by May 15 for
operations to be conducted during the
following winter season and by October
15 for the following summer season. For
operations during the 1986 summer
season, requests under this paragraph
must have been submitted to the FAA
on or before February 1, 1986. Each
carrier requesting a slot under this
paragraph must submit its entire
international schedule at the relevant
airport for the particular season, noting
which requests are in addition to or
changes from the previous year.

(8) Additional slots shall be allocateda
at O'Hare Airport for international
scheduled air carrier and commuter
operations (beyond those slots allocated
under § 93.215 and § 93.217(a)(5)) if a
request is submitted to the office
specifiedin § 93.221{a)(1) by May 15 for
operations to commence during the
following winter season and by October
15 for operations to commence during
the following summer season. These
slots will be allocated within 2 hours of
the time period requested.
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(7) If required by bilateral agreement,
additional slots shall be allocated at
LaGuardia Airport for international
scheduled passenger operations within
the hour requested.

(8) To the extent vacant slots are
available, additional slots during the
high-density hours shall be allocated at
Kennedy Airport for new international
scheduled air carrier and commuter
operations (beyond those operations for
which slots have been allocated under
§§ 93.215 and 93.217(a)(5)), if a request
is submitted to the office specified in
§ 93.221(a)(1) by May 15 for operations
to commence during the following
winter season and by October 15 for
operations to commence during the
following summer season. In addition,
slots may be withdrawn from domestic
operations for operations at Kennedy
Airport under this paragraph if required
by international obligations.

(9) In determining the hour in which a
slot request under §§ 93.217(a)(6) and
93.217(a)(8) will be granted, the
following will be taken into
consideration, among other things:

(i) The availability of vacant slot
times;

(ii) International obligations;

(iii) Airport terminal capacity,
including facilities and personnel of the
U.S. Customs Service and the U.S.
Immigration and Naturalization Service;

(iv) The extent and regularity of
intended use of a slot; and

(v) Schedule constraints of carriers
requesting slots.

(b) If a slot allocated under § 93.215
was scheduled for an operation
described in paragraph (a)(1) of this
section on December 186, 1985, its use
shall be subject to the requirements of
paragraphs (a)(1) through (a)(4) of this
section. The requirements also apply to’
slots used for international operations at
LaGuardia Airport.

(c) If a slot is offered to a carrier in
other than the hour requested, the
carrier shall have 14 days after the date
of the offer to accept the newly oifered
slot. Acceptance must be in writing and
sent to the office specified in
§ 93.221(a)(1) and must repeat the
certified statements required by
paragraph (e) of this section.

(d) The Office of the Secretary of
Transportation reserves the right not to
apply the provisions of this section,
concerning the allacation of slots, to any
foreign air carrier or commuter operator
of a country that provides slots to U.S.
air carriers and commuter aperators on
a basis more restrictive than provided
by this subpart. Decisions not to apply
the provisions of this section will be
made by the Office of the Secretary of
Transportation,

(e) Each request for slots under this
section shall state the airport, days of
the week and time of the day of the
desired slots and the period of time the
slots are to be used. Each request shall
identify whether the slot is requested
under paragraph (a)(5), (6), or (8) and
identify any changes from the previous
year if requested under both paragraphs.
The request must be accompanied by a
certified statement signed by an officer
of the operator indicating that the
operator has or has contracted for
aircraft capable of being utilized in
using the slots requested and that the
operator has bona fide plans to use the
requested slots for operations described
in paragraph (a).

5. By amending paragraph (a}(5) of
§ 93.221 to remove “on a one-for-one
basis" wherever it appears and
substitute “for one or more than one
slot”,

6. By revising paragraph (d) of § 93.221
to read as follows:

§93.221 Transfer of slots.
* . » - -

(d) Air carriers and commuter
operators considered to be a single
operator under the provisions of
§ 93.213(c) of this Subpart but operating
under separate names shall report
transfers of slots between them.

7. By revising paragraph (f) of § 93.223
to read as follows:

§93.223 Siot withdrawal.

(f) Notwithstanding other provisions
in this section, the FAA shall not
withdraw slots from any carrier or
commuter operator holding eight or
fewer slots at that airport (excluding
slots used for operations described in
§ 93.217(a)(1)).

8. Section 93.225 is amended by
revising paragraphs (e} and (h) to read
as follows:

§93.225 Lottery of available slots.

(e) Each U.S. air carrier or commuter
operator, as appropriate, operating at
the airport shall be included in the
lottery. Any U.S. carrier which (i) is not
operating at the airport and (ii) has not
failed to operate slots obtained in the
previous lottery, but wishing to initiate
service at the airport, shall be included
in the lottery if that operator notifies, in
writing, the Office of the Chief Counsel,
Docket Section, AGC-204, Federal
Aviation Administration, 800
Independence Avenue SW.,
Washington, DC 20591. The notification
must be in duplicate and must be
received 15 days prior to the lottery

date. The notification mus! also include
a statement as to whether there is any
common ownership or control of, by, or
with any other carrier as defined in

§ 93.213(c).

»* . * . .

(h) During the first selection sequence,
25 percent of the slots available but no
less than two slots shall be reserved for
selection by new entrant carriers. If new
entrant carriers do not select all of the

" slots set aside for new entrant carriers

in a lottery, incumbent carriers may
select the remaining slots.

" * - . -

9. By adding a new § 93.226 to read as
follows:

§93.226 Allocation of slots in low-demand
periods.

(a) If there are available slots in the
following time periods and there are no
pending requests for international or
EAS operations at these times, FAA will
allocate slots upon request on a first-
come, first-served basis, as set forth in
this section:

(1) Any period for which a slot is
available less than 5 days per week.

(2) Any time period for which a slot is
available for less than a full season.

(3) For LaGuardia and Washington
National Airports:

(i) 6:00 a.m.—6:59 a.m.

(ii) 10:00 p.m.-midnight.

(b) Slots will be allocated only to
operators with the economic and
operating authority and aircraft required
to use the slots.

(c) Requests for allocations under this
section shall be submitted in writing to
the address listed in § 93.221(a)(1) and
shall identify the request as made under
§ 93.226.

(d) The FAA may deny requests made
under this section after a determination
that all remaining slots in a particular
category should be distributed by
lottery.

{e) Slots may be allocated on a
seasonal or temporary basis under this
provision.

10. By revising § 93.227(i) and adding
new paragraphs (j} and (k) to read as
follows:

§93.227 Slot use and loss.

» . . - -

(i) Every air carrier and commuler
operator or other person holding a slot
at a high density airport shall, within 14
days after the last day of the 2-month
period beginning January 1, 1986, and
every 2 months thereafter, forward, in
wriling, to the address identified in
§ 93.221(a)(1), a list of all slots held by
the air carrier, commuter operator or
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other person along with a listing of
which air carrier or commuter operator
actually operated the slot for each day
of the 2-month period. The repor! shall
identify the flight number for which the
slo! was used and the equipment used,
and shall identify the flight as an arrival
or departure. The report shall identify
any common ownership or control of,
by. or with any other carrier as defined
in § 93.213(c) of this Subpart. The report
shall be signed by a senior official of the
air carrier or commuter operator. If the
slot is held by an “other person,” the

report must be signed by an official
representative.

(j) The Chief Counsel of the FAA may
waive the requirements of paragraph (a)
of this section in the event of a highly
unusual and unpredictable condition
which is beyond the control of the slot-
holder and which exists for a period of 9
or more days. Examples of conditions
which could justify waiver under this
paragraph are weather conditions which
resull in the restricted operation of an
airport for an extended period of time or
the grounding of an aircraft type.

(k) The Chief Counsel of the FAA
may, upon request, grant a waiver from
the requirements of paragraph (a) of this
section for a slot used for the domestic
segment of an intercontinental all-cargo
flight. To qualify for a waiver, a carrier
must operate the slot a substantial
percentage of the time and must return
the slot to the FAA in advance for the
time periods it will not be used.

Issued in Washington, DC, on June 10, 1966.
Elizabeth Hanford Dole,

Secretary of Transportation.
[FR Doc. 86-13415 Filed 6-11-86; 8:45 am|
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