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N ENVIRONMENTAL PROTECTION AGENCY
é% ij 40 CFR Parts 261.4

fmgz [FRL-XXXXX]

K [RIN 2050-AD93)

~ ‘Hazardous Waste Management System; Modification of the Hazardous
Waste Program; Mercury-Containing Lamps
AGENCY: Environmental Protection Agency.

ACTION: Prcposed Rule; Modification of the Hazardous Waste
. Program; Mercury-Containing Lamps

SUMMARY: Mercury-containing lamps (light bulbs) may be hazardous
waste under the Toxicity Characteristic Rule (codified at 40 CFR

261.24) issued under the Resource Conservation and Recovery Act

# 32245956

(RCRA)- and if so, must be managed as a hazardous waste, unless
‘they are a household waste or are generated by an exempted small
quantity generator. Mercury-containing lamps include
'fluorescent, high pressure sodium, mercury vapor and metal halide
lamps. The Environmental Protection Agency (EPA} 1is today -
seeking comment on two alternative approaches for the management
of mercpry-coﬁtaining lamps. First, EPA is seeking comment on
whether an exclusion from regulation as hazardous waste is
appropriate for mercury lamps, provided they are disposed iﬁ
municipal landfills that are permitted by States/Tfibes with EPA
aégroved municipal solid waste (MSW) landfill permittipg programs
or managed. in mercury reclamation facilities that are permitted,'
licensed or registered by States/Tribes. The second approach
would add mercury lamps to EPA’'s Universal Waste Proposal

(February 11, 1993, S8 FR 8102). The Universal Waste approach is
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a streamlined, reduced regqulatory structure, which is.designed to
address the management of certain widely generated wastes
currently subject to full Subtitle C RCRA regulations.

Today’s proposal presents management opticns that would be
considered less stringent than the existiﬁg Federal regulations
beéause they would exempt certain activities now within the
purview of RCRA Subtitle C (hazardous waste management).
Therefore, States authorized under RCRA section 3006 to
administer and enforce a hazardous waste system in lieu of the
Federal program would be allowed flexibility in modifying their
programs to adopt less stringent regulations regarding tﬂe
management of mercury-containing lamps, should one of the
proposed options be promulgated as a final rule.

DATES: Comments on this proposed rule must be submitted on or
before (insert date 60 days after date of publication in the
Federal Register).

ADDRESSES: Persons who wish to comment on this notice must
provide an original and two copies of their comments, include the
docket number (F-94-FLEP-FFFFF), and send them to EPA RCRA Docket
(0S-305), U.S. EPA, 401 M Street S.W., Washington, D.C: 20460.
The RCRA Docket is located at Room M2427, U.S. Environmental
Protection Agency, 401 M Street S.W., Washington, D.C. 20460.

The docket is-open from 9;00 a.m. té 4:00 p.m., Monday through

Friday, excluding Federal holidays. To review docket materials,
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the public must make an appointment by calling (202) 260-9327.

The public'may copy a maximum of 100 pages from anylfegulatory |
docket at no cost. Additional copies cost $0.15 per page. l
FOR FURTHER INFORMATION CONTACT: For general information,'

contact the RCRA/Superfund Hotline toll free at (800) 424-9346.

In the Washington, D.C. metropolitan area, call (703) 412-9810.

For information regarding specific aspects of this notice, '

contact Valerie Wilson, Office of Solid Waste (mail code 5304),

U.S. EPA, 401 M Street S.W., Washington, D.C. 20460, telephone

(202) 260-4678. ' '
SUPPLEMENTARY INFORMATION
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I. Legal Authority
These regulations would be promulgated under the authority

of sections 1006, 2002(a), 3001-3007, 3010, 3013, 3016-3017, 3018

-and 7004 of the Solid Waste Disposal Act, as amended, 42 U.S.C.

6905,'5912(a), 6921-6927, 6930, 69337-6938, 6939 and 6974

(commonly referred to as RCRA].

II. Background .
A. The Toxicity Characteristic

Under section 3001 of the Resource, Conservation and
Recovery Act (RCRA), the U.S. Environmental Protectibn Agency
(EPA) 1s charged with.defining thch solid wastes are hazardous
Sy identifying the chafacteristics.of hazardous wasteAaﬁd by
listing particular hazardous wastes. Tcxiéity is one of the four
characteristics used by EPA to identify waste as hazardous {(along
with ignitability, corrosivity, ahd reactivity): EPA proﬁulgaéed
the Extraction.Procedure Toxicity éharacteristic (EPTC) on May
19, 1980. The EPTC regulated eight metals, four insecticides,
and two herbicides. Section BObl(g) of RCRA, added by the
Hazardous and Solid Waste Amendmenté (HSWA) of ;954, fequired EPA
to revise the EPTC. On March 29, 1990 (55 FR 11798), the EPA.
éromulgated the Toxicity Charactaristic (TC)'to revisé the

existing EPTC. Like the EPTC, the TC and its associated testing
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If wastes exhlblt”the Tox1c1ty Ch aracterlstlc they are subject to

the hazardous waste management reguirements of RCRA Subtltle C.
' z
As dlscussed .in the preamble to the Toxicity Characterlstlc
i t
Rule (Marclir 29, 1990, S5 FR 11813)(;tne regulatory leve;s for the

TC metals were not changed by the promulgation of the €final TC

rule. EPA vretained the regulatory levels set by the EPTC rule,
pending further study of the face and traﬁsport of_metals in
groundwartsar. o ' j

The Agency is continuing longer-term develoémental work on a
metal speciation model, called MINTEQ, toc be used to eyaluate the
fate and transport of the TC metals (including mercury) for
purposes of reassessing the toxiCity characteristic regulatory

levels for the TC metals EPA’'s preliminary: anaryszs indicates

that mercury that would leaﬂh out of landfills wou‘d not all

4




é

.

necessarily travel far enough through the groundwater to
centaminate drinking water wells, depeﬁding on the distance o
the well.. A certain percent (still to pe determined) will
combine with cther substances in the soil (via ccmplexation,
adsofpcion, atc.) to form solid substances and remain in che
soil. Therefore, the regulatory limits for mercury if re-
assessed using the MINTEQ model, when completed, might ke higher

{less stringent) than the current limits because mercury may be

il2ss mobile than the current TC rule indicaces. However, these
studies are still cngoing (U.S. ZPA, 1991b).

Available data (included in the docket for this proposal)
indicate that as a rassult of the use of mercury in the production’

f fluorescent and high intensity discharge (HID) lamps, a

0

relatcively high percentage of these lamps, when spent, exhibit
the charactaristic of toxicity. (U.S. EPA, 1%92a) However, all
generatars ¢:= épeut lambs that exhibiz zhe toxicicy
charactzristic may not have to manage those lamps as hazardous
wast2. EFA has specified different requirsments f£or generators
of hazardous waste depending on the amount of hazardous waste
generated per month. Conditicnally-exempt small quancity

- &
generators (CESQG) generate less than 100 kilcgrams (kg) of

hazardous waste each month and can send cheirAwaste to a

nazardous waste facility, or may elect to send their wastes to a

"landfill or cther facility approved by the Stats for industrial




or municipal non-hazardous wastes {(see 40 CFR part 261.5).
Generators of more than 100 kg oﬁ hazardous wasté per month are~
required to fully comply with Federal hazardous:waste regulations
{although generators of between.loo and lOdO kg;of hazardous
waste per month are subject to certain reduced regulatory
requirements) .

For the purposes of this propocsal "electric lamp" also
referred to as "lamp" is defined as the bulb or,tube portion-of a
lighting device spec¢ifically desianed to.produce radianﬁ energy,
most often in the ultraviolet, visible, and infra-red fegions of
the electromagnetic spectrum. Examples of common electric lamps
include but are not limited to, incandescent, fluorescent, high
intensity discharge, and neon lamps. Also, a "mercury-containing
lamp" is defined as an electric lamp in which mercury is
purposely introduced by the manufacturer for tﬁe cperation ¢of the
lamp. The Agency requests commént on whether the definitions of
"lamp" and "mercury-containing lamp" are technically correct and
on whether they accurately define the‘appropriate universe of

items.

B. Energy-Efficient Lighting Frograms
Today’'s proposal, which would reduce management requirements

for lamps, is expected to support the efforts of many existing

»

and planned energy conservation programs, which encourage the
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installation oﬁ enérgy_effiéient ligh;ing. Energy efficient
lighting gonsumeé less electricity, reducing the generation of
pecllution frqm power plants. fHowever,‘replacing energy
inefficient lighting systems with energy efficient lighting
systems regquires thé use and éventuai disposal of fluorescent and
high‘intensity discharge (HID} lamps, which contain ﬁeréury.
Requiring the disposal of lamp wastes as hazardous waste, under

full Subtitle C regulations, may discourage participation in

" energy efficient lighting programs. The Agency anticipates that

either of the proposed actions will encourage participation in
energy-efficient lighting programs, and will therefore promote
the energy-efficiency and the_énvironmental benefits derived from
that program.

If energy-efficient lighting were used wherever it is
profitable, the nation’s demand for electricity could be cut bf
more than 10 percent. This would result in reductioné of
estimated annual carbon dioxide emissions of 202 million metric
tons (4 percent of the national tdtal),‘reductions of annual
sulfur dioxide emissions of 1.3 ﬁillion_metric tons (7 percent of

the national total), and reductions of annual nitrogen oxide

S , i
emissions of 600,000 metric tons (4 percent of the national

total). (U.8. EPA, 1992b)

In 1991, EPA initiated a voluntary energy conservation.

program called "Green Lights" to encourage pollution prevention




through energy efficient lighting. Lighting accounts for 20-25
percent of electricity used annually in the Ujé.‘ Lighting for
industry, businesses, offices, and warehouses represents 80-90
percent of total lighting electricity use. 'Available
technologies in energy efficient lighting can reduce lighting
electricity demand by over S0 percenﬁ, enabling power plants to
generate less electr;city and burn less fuel. It also reduces
other types of pollution . resulting from mining and ﬁransporting'
power plant fuels and disposing of power plant wastes (U.S. EPA,
1992b). In addition, electric utilities, when burning fossil
fuels, emit mercury at a rate of 0.0428 mg/kWh sold, on a
national average. Full implementation cf Green Lights is
estimated to reduce the emission by 9.7 Mg of mercury by the year
2000 (U.S. EPA, 1992b). Further, the energy-efficient
fluorescent lamps, used by Green Lights and other energy
conservaticn programs, contain less mercury than energy-
inefficient fluorescent lamps.

A goal of Green Lights is to encourage the widespread use of
efficient lighting technologies to reduce air pollution from coal
combusticn. Energy-efficient lighting technologies provide
ex;ellent investment opportunities. A typical lightin; upgrade

yields an internal rate of return of 20-30 percent and a payback

of 3-4 years.

&




¢

PERS

*

Green Lights participants include: corporations; State,
city, and county governments; lighting'manufacturing and
management companies; electric utilities; non-profit
organizations; and hospitals, universities, aid other businesses
throughout the U.S. Green Lights encourages the establishment of
comprehens?ve energy-efficient lighting programs within an
organization that include: converting from less-efficient
fluorescent to more-efficient fluorescent lamps; converting from
incandescent to compact fluorescgnt'lamps; converting from
mégnetic to electronic lighting ballasts; installing occupancy
sensors, daylight dimmers, and other lighting control
technologies;,installing more efficient luminaries or lighting
fixtures; and efficient maintenance practices, such. as group
relamping and regular fixture cleaning.

By signing -a partnership agreement with the EPA, Green
Lights participants agree to survey and upgrade, within 5 years,
90 percent of all domestic facilities wherever p?ofitable and
wherever lighting quality is imprecved or maintained. 1In return,
these participants. should receive reductions (savings) in their
monthly energy expenses. A-good.energy-efficient lighting

- . A
upgrade typically includes some type oflcontrol strategy (such as-

occupancy sensors) that will reduce lamp burning hours. The

result is that the lamp will last longer and need to be replaced . -

less frequently. As of June 30, 1993, over 1,000'organizatiohs

11




have joined the Green Lights program. These organizations have

iy

committed over 3.5 billion square feet of facility space to the
program. ‘ .

The Green Lights Program encourages the use of energy-
efficient lamps using an initial and scheduled periodic
relampings to achieve higher energy‘efficiency and’ reduce energy
costs. These relampings involve removal and replacement of all
lamps in a building or in an area at one time, as opposed to
‘ replacemeﬁt of lamps as they burn out. An initial lighting
upgrade and group relamping may iesult in a large number of
fluorescent lamps that require disposal. 1In some instances, a
participant that would usually be a conditionally exempt small
quantity generator, could become a large quantity generator of
hazardous waste due to the large number of lamps generated in one
month. In general, if a generator disposes of more than
approximately 350 four foot fluorescent lamps, that éenerator is
a large guantity generator due to lamps alone.

Despite the environmental and financial benefits of energy
efficient lighting systems, there‘are disincentives to
participating in an energy conservation §rogram like Green

- [
Lights. Establishing a comprehensive energy—efficien; lighting
program and installing energy-efficient lighting technologies
require an initial investment that may be significant, depending

on the size and comprehensiveness of the project. Although Green ;
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Lights‘prqvides informatidn to;partigipants,gn financing options,
many profitable lighting‘ﬁpgrade‘projegts até delayed due to
restricted availability df capital. iﬁ is ;épeciall difficule
for smaller businesées aqd government.qrganiéations to raise the
necessary Capi;ai,'although energy-etfficient lighting investments
are low risk and in the long run will reduce costs. The
additional costs associatad with managing, transporting, and
disposing of lighting wastes as hazardous wastes can create an
additional disincentive to join Green Lights and make the initial
investment in'energy-efficient light technclogies. For example,
under ﬁhe_hézardous waste reguia;ions, large quantity generators
are required to label bexes and drums, notify EPA of status as a
hazardous wasts generator, transport waste via a hazardous waste
transporter,'manage waste consistent with the . land disposal
restrictions, and manage waste at a hazardous waste ménagement
facility. 1In addition, on.May 8, 1954, genérators of mercury-
containing lamps will be requirad (under the Land Disposal
Restrictlons) to meet a treatment standard for lamps as hazardous
debris. As is discuséed in detail in Section VII, E?onomic

[
annual naticnal cost of Subtitle C compliance for large quantity

Impact Analysis, of this preamble, the Agency estimates that the

generators could range from 110 to 134 million dollars. EPA’s
preliminary estimates suggest that an exclusion would save

generators of mercury containing lamps approximately 85 to 102

13




million dollars annually, while the inclusion of lamps in the
universal waste management system would save generators
approximately 16 to 20 million dollars annually.

Although the Green Lights program may increase the number of
large quantity generators on ménths when mass relamping occurs,
the program is not .expected to increase the total quantity of
used fluorescent lamps in the long run. The lamps recommended by
the Green Lights program are more energy efficient and with
implementation of energy saving practices, thesg lamps could have
an extended life of four to five years rather than the éverage
three to four years. Therefore, if by reducing the initial costs
of participation in the Green Lights program, generators
participate in the Green Lights Program, an energy savings will
occur. These additional energy savings will decrease the amount
of mercury and other pollutants emitted to in the atmosphere from
coal-burning.

C. Industry Source Reduction Initiatives

A report, "The Management of Spent Electric Lamps Containing
Mercﬁry," by the National Electrical Manufacturers Association
(NEMA, 13992) discussed industry efforts to reduce mercury in
fluorescent lamps. According to the report, due to the use of .
more efficient dosing techniques (i.e., placing mercury in the
lamp), the average mercury content of a standard 4-foot, 1-1/2

inch diameter, cocl white fluorescent lamp was reduced by 14%

14
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(48.2 mg/}amp to 41.6 mg/lamp) £from 1985 to 1990. Future
industry projections of mercury reductions by 1985 show an
estimated 35% further reduction (41.6 mg/lamp to 27.0 mg/lamp)
for the standard fluorescent lamp.

Source reduction, which is the reduction or elimination of
the toxicity and/or‘volume,of a waste product, 1s at the top of
EPA’s hierarchy of municipal solid waste (MSW) management
methods. With regard to mercury, the most significant source-
reduction achievementhhas been the trend toward elimination of
mercury from alkaline batteries. - Althouéh these batteries are
still a significant contributor of mercury to municipal solid
waste, discards of mercﬁry from alkaline batteries are dropping
dramatically because of source reduction achievement. Mercury-
containing lamps are orie of the next highest single sources of

mercury in the municipal solid waste, accounting for 3.8% of

mercury 1ow going to MSW landfills. EPA encourages coOsSt-

effective source reduction of mercury in fluorescent lamps.
Opportunizies exist to reduce mercury content levels in both
standard 4-foot fluorescent lamps and the increasingly popular

compact fluorescent lamps (U.S. EPA, 1993b). If source reduction
&

is pursued aggressively by the fluorescent lamp manufactﬁring
industry, the overall contribution of mercury from flucrescent
lamps to municipal solid waste could remain constant or decrease

over time even as fluorescent lamp usage increases.

15
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EPA requests comment on industry and other Seurce reduction
initiatives involving the reduction of mercury in fluorescent
lamps. Source reduction may be occurring through more efficient
dosing techniques, lightweighting of lamps, and changes in
phosphor powder technology. The Agency requests comments

reflecting these and any other source reduction activities and
€ncourage voluntary source reduction.

III. Environmental Release and Fate

This séction presents the technical information used by the
Agency in developing options for the management of used mercury-
containing lamps. Information is provided on the environmental
fate and Cransport in the ground water and air bathway for
mercury. Specifically, EPA has reviewed leachate data from
municipal landfills and data on air emissions from municipal
waste combustors and municipal landfills. In addition, the
Agency has estimated possible releases of mercury to the air from
lamps broken during storage and transportation. Most of theé
ingormation considered pertains to management in munic&pal
landfills. Information on other types of non-hazardous landfills
is not presented due to a laqk of data and the wide variability

in design and waste composition of other non-hazardous landfills.
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The Agency reéﬁésts cggmené;én th ﬁata}é%esented in this
section of the preamble. fgese égta, aibng Qiéh any data
submitted in the public comment to this propqéal, will be used to
determine the risk to human healtﬁ and the environment from the
management cf used mercury-containing lamps. Also, some

information on the risks of managing mercury-containing lamps in

landfills, combustors and recovery facilities was submitted to

the Agency in response to a request for such information in the
Universal Waste Proposal (58 FR 8102). This informaticdn is
included in the rulemaking decket for today’s proposal . and the
Agency requests cbmment on if.
A. Groundwater Impacts

This section discusses leachate samples collected by EPA
from municipal landfills. As previously discussed, the Agency is
further developing its groundwater mcdel under the TC to .
accurately predict the movement of mercury through the
groundwatar system. The groundwater pathway for mefcury is being
ccnsidersd because the TC uses the groundwater pathway to
estimate the movement of contaminants from municipal landfills.
The leachate data indicate that further analysis may b% needed on
the behavior and movement of mercury in municipal landfills and
in groundwater; although initial analyses indicate that mercury

is less mobile than previously believed.
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EPA has collected data indicating tﬁat mercury may not leach
from MSW lan&fills at levels above the drinking water McCL,
despite some mercury disposal in MSW landfills.' EPA estimates
that approximately 73% of municipal solid waste (MSW) is placed
in municipal landfills, while 14% of municipal solid waste is
incinerated and 13% is recycled. Based on a study of mercury
production and use, the Agency estimates that about 643 metric
tons (Mg) of mercury is discardgd in MSW landfills per year. A
major source of mercury in municipal solid waste is household
batteries which accounts for about 88% of the 565 metric tons
(Mg) of merxcury in municipal sclid waste. Most of these
batteries fall under the Household Waste Exclusion (see 45 FR
33119, May 19, 1980). Thermostats/thermometers and mercury-
containing lamps are second in their contribution of merdury in
mﬁnicipal solid waste, 3.9% and 3.8% respectively. The Agency
estimates that, assuming all lamps are disposed of in MSW
landfills, approximately 20 Mg of mercury would be placed in MSW
landfilis per year from used mercury-containing lamps. (U.S. EPA,
1991c).

_ Data on the amQuhts of mercury in MSW landfill leachate are
included in a study summarizing the available data on MSW
landfill leachate characteristics conducted by ché Cffice of
‘Solid Waste (U.S. EPA, 1988). 0Cut cf 105 leachate mercury

analyses collected, only six (7 percent) were above the drinking

18
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water level or maximum contaminant level (MCL) for mercury (0.002
mg/L} and nohe were above the Toxicity Characterié;ic (TC) limit
for mercury- (0.2 mg/L). The average of these MSW leachate
analyses was 0.0008 mg/L mercury. The maximum concentration
reported is 0.0098 mg/L. i

Further analysis indiéate; that less than 0.0i percent of
the mercury in MSW landfills leaches from the landfill. This
estimate is supported by a study measuring mercury disposition
{(in landfill gas and leachate) in four Swiss landfills which
found around .007 percent of thé mercury from the landfill in the
leachate (Baccini et al., 1987).

The behavior of mercury in a MSW landfill is not known in
great deFailf The complexity of agqueous mercury chemistry makes
it difficult to predict and model at this time. However,'the
available information suggests that chemical conditions tend to
favor the metallic form of mércury in MSW landfills. This form '
has a lower solubility in water (0.02 - 0.04 mg/L) than other
chemical forms.. In addition, EPA has identified studies that
indicate that municipal solid waste has a significant capacity
for retaining mercury in the landfill unless there areiunuSually
large'quantities of mercury in municipal solid waste (Gould et
al., 1988/Mennerich, 1585). vThe Agency has not seen field data

for industrial non-hazardous landfills.
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In ad@ition, the Agency reviewed 1990 and 1991 -Superfund
Records of Decision (RODs) for information on municipal landfill
sites where ﬁercury was listed as a contaminant of concern (COC).
A total of twelve out of sixty-six 1990 and 1991 RODs for
landfills accepting ﬁunicipal waste listed mercury as a COC. Of
these 12 sites, S had mercury detections in ground-water over the
MCL. All but one of these sites had confirmed industrial waste
codisposal. At this site only onsite ground-water exceeded the
MCL for mercury (maximum of 0.013 mg/L); all offsite ground-water
samples were below detection limits.

In conclusion, preliminary data and analysis suggest at this
time that mercury in municipal solid wastes is not being readily
released by leaching processes that typically occur in the MSW
landfill environment. This indication is élso supported by
controlled leaching studies of high-concentration mercury-
containing wastes codisposed with municipal solid waste (Borden
et al., 1990/Gould et al., 1%88). However, the Agency requests
that commenters provide any MSW landfill leachate or groundwater
data, or data from industrial Subtitle D‘landfills, that EPA has

not considered in its analysis.

B. Air Exposure

The Agency is also reviewing data on the air pathway for

mercury because low levels of mercury in surface water have-

20
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caused elevated fish concentrations at many sites in Minnesota,
Michigan, Wisconsin, -Florida, aﬁd~other States, and these
elevated levels of mercury have been attributed to atmospheric
deposition from non-specific sources (U.S. EPA, 1993a),
Therefore, EPA reviewed data on mercury emissions to air from.a
numper of sources, including those pctentially rélated to lamp
disposal. EPA also considered availakle data on the fate and
transport of mercury of mercury emitted to the air.

Because of elemental mercury’s high vapor pressure, it is
easily volatilized into the atmeosphere. Two factors are believed
to coﬁtriﬁute to the-recent increases in atmosphéric.depo;ition
of mercury compounds. The first factor is increased atmospheric
levels from mefcgry emissions from coal-fired power plants,
chloralkali .plants, MWC facilitiss, and other sources. The
second factor is increased coxidation of atmospheric elemental
mercury vapor to more soluble oxidized forms which is enhanced by
antaropcgenic (i.e., pollution frcm. man-made sources) increases
in atmespheric oxidizing'agepté, such as ozone and in rganic
acids. Based on current mercury emissions inventories EPA
beligves that major mercury emission source categoriesiinclude
cocal fired power plants, municipal waste combustors and medical
waste combustors. (U.S. EPA, 19%93) .

Mercu:y‘thaﬁ is methylated is strongly biomagnified . through

the food chain through biocconcentraticon in animals, and in plant

21




tissue. Methylation is a chemical process in which a methyl unit

is added to either elemental or oxidized mercury. The primary
environmental human exposure pathway for mercury is-through the .
consumption of contaminated fish. Fish bioconcentration factors
(fish tissue concentration/water concentration) are as high as
85,000. Recently, elevated levels of mercury in £ish in

isolated, pristine lakes have been identified in widespread areaé
around the country. There are currently over 1,550 fish

consumption bans or advisories due to mercury in effect in the
United States (Sorensen et al, 1990).

Although there may be insufficient data to determine'whether
mercury from lamps will‘endanger human healith and environment by
the release of mercury to the air, there are concerns over
emissions of mercury from lamps from municipal waste combustors,
possibly landfill.gas, as well as concerns with the handling and
disposal of mercury lamps. Iﬁ this section, available
informacion will be discussed pertaining to the hazards of

mercury via ailr exposure.

;i; Incineration . i
The Agency estimates that approximately 14% of U.S.
municipal solid waste is burned in municipal waste combustors

(MWCs), comprising 23 million metric tons (Mg) of waste.

Approximately 100 Mg of mercury-containing waste is burned in -
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municipal waste combusteors, of which about 3 Mg/yr is mercury-
containing lamps (U.S. EPA, 15%0). Because of its low boiling

point, elemental mercury in the waste is largely vaporized during

municipal waste combustion and, withcout controls specific to

mercury, passes out of the muniqipal waste combustor into the
écmosphere with the flue gas. Measurementé haveé shown that for
several municipal waste combustors with emissions controls for'
sulfur and nitrogen oxide particulates, average MWC mercury
emission factors range grom 70 to 90 percent of the mercury input
(Vogg et al, 1986/Reiman, 198%). If wehéssume that 98% of the

me —iry in incinerated municipal solid waste is volatilized
duo...g combustion this would potentially generate 98 Mg/year.
mercury emissions of this, about 2.9 Mg/year would be from
mercury-containing lamps. Post-combustion mercury control at the
municipal waste combustor’s would reduce mercury levels by 80% to
90%.

EPA plans to propose mercury emission limits for new and
existing municipal waste combustors in 1994 (U.S. EPA, 1991a).
The mercury emission limits will be based on the use of acti&ated
cafbon injection for mercury control as demonstrated bz EPA at
tests at the Stanislaus municipal waste combustor (California)
and Camden municipal waste combustor (New Jersey). These tests
demonstrated ac;ivated carbon injection techqology as available

for post-combustion mercury control at municipal waste combustors
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and achieved mercury reduction levels of 80 to 90 percent.
During the tests, activated carbon was injected into the flue
gases upstream of the acid gas control system and collected (with
the mer;ﬁry) in the particulate matter control system. The ash
from the particulate matter control system was then landfilled.
It is unclear to what degree the mercury being released from
municipal waste combustors would contribute to increased mercury
levels in surface waters because the transport and cycling of
atmospheric mercury.emissions are complex and poorly understood.
It is uncertain how long mercury will stay in the atmosphere
afte} being released. The oxidation state of mercury dictates
how long it remains in the air. Elemental mercury could stay in
the atmosphere for months to years, whereas an oxidized species
of mercury would stay for only days to weeks. Although
controversy remains over the form of mercury as it leaves the MWC
stack, it is likely that mercury from a municipal waste combustor
would be more oxidized and therefore would not remain in the
atmosphere for a long periocd of time.

However, since MWC facilities comprise one anthropogenic
source of atmospheric mercury, there are probably reg%gnal4scale
or global-scale impacts from such sources (Glass et alﬂ,
1986/Jchnson, 1987). The elimination of mercury-containing lamps
from municipal waste combustors would reduce annual atmospheric

mercury emissions from these significant sources by around 3
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metric tons, or about 3 percent of the total mercury-bearing
waste that ié incinerated. The Agency is considering proposing
air emission controls for mercury later this year which would,
when implemented, reduce these emissicns.

2} Mercury in Landfill Gas

EPA evaluated emissions ¢of mercury in iandfill gas emission
in its "Preliminary Risk Assessment" which is available in the
public-dockét'(EPA, 1993). EPA reviewed studies on the amount of
mercury that may be released to the air from‘municipal solid
waste landfills. Specifically, this section presents in detail
the results of two studies that attempt to measure mercury air
releases. .

A Syiss study (Baccini et al., 1987) measured the amount of
landfill gas from fogr municipal landfills. This study is
comparable to municipal solid waste landfills in the U.S. because

the study indicated that these Swiss MSW landfills contained
approximately 2 parts per million (ppm) of mercury, which, given
the standard error range, -is cémparable to the approximately 3.6
ppm of mercury in U.S. municipal solid waste (U.S. EPA, 1990).
The Swiss study indicated'that mercury_coﬁcentrations ;n landfill
gaées had a mean value of, about 0.4 ug/cubic meter. Tge annual
total mercury release also was low (0.0065 mg/Mg waste, average).

Using this gas release value, and the amount of municipal solid

waste annually disposed in U.S. landfills (118 million Mg), the
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amount of mercury annually released in-landfill gas can be
estimated as 0.8 kg, about 0.0001 percent of the total mercufy
load entering MSW landfills (643 Mg). Adjusting the proportion
of total mercury centributed by mercury-containing lamps to the
MSW stream (3.8 percent), provides an estimate of annual';andfill
gas emissions from lamps of about 0.03 kg, less than 0.00001
percent of the total municipal solid waste mercury‘input (EPA,
1993). The amount of mercury from lamps emitted into the
atmosphere by landfill gas is very small (.00003 Mg) when
compared to .the 3 Mg of mercury from lamps that is estimated to
be emitted into the atmosphere through municipal Qaste .

combustors.

-EPA also received a study (National Envirconmental Protection

Board et al, 1989%9) in a comment to the Universal Waste Proposal
that provided data on mercury gas from four municipal landfills
in Sweden. The Swedish study measured the ambient air quality
above four municipal landfills. The study did not indicate the
level of mercury in the municipal landfills. Mercury was .
measured using differential optical adso;ption spectroscopy
(DOAS), located two meters above the landfill, comparef with
background mercury concentrations measured at each of the four
landfills. The mean ranged from 10.2 ng/m’ to 23.6 ng/m’ with
background mercury levels at 4 ng/m’ to 8ng/mL: The report

stated that because all measurements were close to the detection
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limit for the DOAS technigue, the reliability of the results was
questioned. After a review, it was determined that although the
quéntification was uncertain because of a low signal;to-noise
ratiq, the concentration above the landfillé was significancly
above background mercury levéls, indicating that mercury was
being released to the atmospheré., Howeve;,_since it is unknown
how much mercury is found in Swedish ﬁunicipal solid waste
landfills, the results of this study cannot be readily compared
to the situation in the U.S.
3)  Crushing and Breakage of Lamps

Mercury remains in lamps until they are broken. When lamps
break, the_elemen;al‘mercury inside becomes available for
evaporaticn, adsorption, or reaction. EPA modeled mercury
emissions from broken lamps based on two different.methods of
transportacion (EPA, 1993). Discarded lamps may be transported
in one cf two ways: in refuse -trucks as household or commercial

trash, and in clesed vans or trailers as part of a bulk relamping

program. Based on available information, it was assumed for the

purposes of this model that as much as 6.6% of mercury could be
released in the air from a lamp broken du&ing the collection,
stérage and transport of mercury-containing lamps in g;rbage
trucks. ‘The Agency recognizes that it is uncertain how much

mercury is released from broken lamps. The amount of mercury

released would vary depending on the ambient air temperature, the
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time the broken lamps are directly exposed to the air and the
number of lamps brcken. The Agency requests any available data.
concerning releases of merxrcury during storage, transportation and

waste management (e.g., landfill and recyclers) activities.

c. Technical Considerations and Request for Comments

The available data on landfill leachate suggests that
mercury-containing lamps may not pose a threat to groundwater
when placed in a state-controlled municipal landfill due to the
low levels of mercury found in landfill leachate.

However, available information also indicates that an
important route of exposure for mercury is biocaccumulation up the
food chain, causing mercury poisoning to both wildlife and humans
(i.e., through fish consumption). Although it is unclear how
mercury moves through the atmosphere and what conditions enhance
or retard it, information suggests that given the high vapor
pressure of mercury, it can readily volatilize to the air and be
transperted, perhaps long distances, an&‘be deposited on surface

water or soil (which can run off into surface water). Some

[ 3

mercury that is subsequently methylated will biocaccumulate in the

- food chain.
The actual amount of mercury released from fluorescent or
.HID lamps is unknown. It is estimated that lamps that are

incinerated will release 98% of their mercury due to the high
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temperatures needed for the incineration process. However,
because mercufy is such a volatile metal, amounts of mercury
could be released into the air frem lamps broken during
transportation or lamps;bfoken at the landfill. For purposes of
this proposal, EPA has made assuhptions on the amount of mercury
that may be released from a broken lamp but few studies have

directly measured the amocunt of mercury released from a lamp over

time.

More information on ‘the air release, transport and- exposure
pathway for mercury is needed in order to better evaluate the
propér management methods for spent mercury-containing lamps.
The Agency requests information on air transport of mercury from:
mercury-containing lamps, the mercury methylation process (both
in general and in landfills) and any studies that directly
measure the amount and form of mercury released from broken

mercury-containing lamps.

IV. Management Options |

The informatioﬁ presented in this notice has led the Agency
to re-evaluate the. management of waste mercury-concain%pg lamps-
because of their importance in promoting energy-efficiency. As
mentioned earlier in this notice, the use of energy-efficient
lighting can reduce mercury emissiens from coal-burﬁiné §ower

plants as well as emissions of carbon dioxide and sulfur oxide.
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In light of the benefits derived from the use of these lamps, Epa
is seeking comment on two .proposed options based the data which
indicate that these lamps may ke better managgd either outside of
the hazardous waste system or in a reduced regulatory structure
within the haéardous waste system,

However, since there remain uncertainties in the Qata, more
information on the air exposure pathway for mercury from lamps
would facilitate a decision by EPA on the management of lamps.
Additional information could clarify which kind of reduced
management structure would be‘most appropriate for mercury-
containing lamps. The Agency has requested that information, if
available, be submitted with the public comment to this proposal.

Given these technical uncertainties, EPA has developed two
proposed alternative approachés for the management ¢f mercury-
containing lamps. The first approach is a conditional exclusioﬁ
for mercury-containing lamps from regulation as hazardous waste.
Under this approach, mercury-contaihing lamps would no longer be
considered hézardous waste provided that they are managed under
the conditions of the exclusion. The second approach is to add
me{cury-containing lamps to the universal waste manageTent |
system, which was proposed for batteries and pesticides on
February 11, 1993 (58 FR 8102). Under the universal waste
management system, lamps.that fail the TC would be considered

" hazardous waste, but they would be subject to streamlined
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hazardous waste management requirements, which are described in
detail later in this notice. The major difference between these
two options is whether lamps are disposed of under Subtitle D
requirements or under Subtitle C requiréements. Recycling of
lamps would be allowed under either optioﬁ. A

If EPA concludes, after considering data from the public
comment on this proposal, that the riék from mercury release from
mercury-containing lamps is not significant enough to warrant
Subtitle C regulaﬁidn, the Agency may choose.to finalize a
conditional exclusion. However, if EPA concludes, after
considering data received in public comment that the risk from
mercury release from lamps is significant, the Agency may choose
to keep mercury-containing lamps in Subtitle C, under the
universal waste management system.

The following sections describe the two approaches in
detail.
A. Conditional Exclusion

Section 3001 of RCRA charges EPA with identifying the
characteristics of:hazardous wasté and l;sting particular

hazardous wastes. Section 1004(S) of RCRA defines waste as
- [ 3

"hazardous" if the waste poses a "substantial present or

potential hazard" to human health or the environment when
improperly managed. The groundwater data discussed earlier in

this notice suggest that mercury-bearing lamps, if they are
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disposed of according to the conditions of the proposed

exclusion, may not pose a substantial present or future threat to -

human health or the environment. Based on the Agency’s authority .

to identify characteristics.of hazardous waste and the statutory

definition of hazardous waste, EPA is considering whether an
exclusion of used mercury-containing lamps from regulation as
hazardous waste would be appropriate. EPA regquests comment on
the data presented in the propcsal, as well as on whether to
exclude these lamps from regulation as hazardous waste.

The exclusion under consideration today has two conditions.

In order to qualify for the exclusion:

(1) (a) generators would be required to either dispcse of
these lamps in a municiéal solid waste landfill
that is permitted by a State/Tribe with an EPA-
approved MSW permitting program, or

{b) if generators do not send these lamps to a MSW
landfill, they would send them to a State
permitted, licensed, or registered mercury
reclamation facility; and

(2) generators would be required to keep a fecord of
the lamps shipped to management facilities.

The Agency is proposing to limit the exclusion to spent

lamps disposed in MSW landfills (requirements of MSW landfills

are discussed later in this section), rather than allowing .
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disposal in any nonhazardous waste landfill, because EPA has
field data on leachate (includin§ mercury levels)‘on;y for MSW .
landfills (among Subtitle D facility categories). The available
information (discu;sed above) suggests that the amount of mercury
from mercﬁry-containing lamps that is released from MSW landfill
gas is very small and its effect on ambient air quality may not
pose a significant hazard to human health or the environment.

EPA requests any information on the levels and impacts of mercury
in MSW iandfill gas. Further, data on leachate quality and air
emissions from other nonhézardops waste landfills, including
industrial solid waste landfilis, is very limited. However, some
soil column data also suggest that mercury dissolution into soil
pore water occurs at very low levels (Eichholz et al., 1986).

EPA requests ccmment oﬁ‘this approaeh and any information on
mercury releases from other nonhazérdous waste landfills. Based
on EPA’s existing data and any additional data received, EPA may
expand the exclusion to iﬁclude disp§sal in non-municipal, solid
waste, Subtitle D disposal facilities.

While this proposed exclusion from Subtitle C of RCRA is
supported by data from municipal solid waste landfills:uith a
range of désign and operating conditions, EPA believes that
limiting the exclusion to spent lamps disposed only in MSW
landfills that are permitted'by States or Tribes with EPA-

approved MSW landfill permitting programs will provide further

33




assurance that human health and the environment will be
protected. In particular, these MSW landfill permitting controls
will provide added protection teo the management of these lamps.

In October 1991, EPA promulgatad new requirements for
municipal solid waste landfills (40 CFR Part 255, October 9,

1991, 56 FR 51016). These requiremeﬁts cover location
restrictions, landfill design and operations, groundwater
monitoring, corrective action measures, financial‘assurance, and
conditions for closihg the landfill and post closure care. The
majorit? of landfill owners/operators accepting greater than 100
tons per day must'éomply with the majority of the requirements by
October 9, 1993. On October 1, 1993 (58 FR 51536), EPA delayed
the October 3, 1993 effective date for six months for landfills
accepting less than 100 tons per day (in addition to other
criteria) and delayed the effective date for two years for
landfills in arid or remote regicns that accept less than 20 tons
per day.

States/tribes are in the process of incorporating these new
municipal solid waste landfill standards into their permitting |
programs aﬁd applying for EPA approval of their permitging
programs. EPA is currently evaluating these State permitting
programs to determine their adequacy in incorporating the new
municipal solid waste landfill criteria (40 CFR part 258).. As of

June 30, 1993, EPA approved thirty-six State municipal solid
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waste landfill programs. In addition, EPA is actively reviewing
numerous State pefmitting program applications and expects to
approve the remaining State.landf;ll pefmitting progréms-by April
1994, well before this proposed rule would become effective as a
final rule. EPA expects to issue "partial“\progrém approvals to
some States because their landfill permitting programs may not
fully address all elements of the EPA municipal solid waste
landfill criteria. For purposes of today’s rule, EPA would
consider "partial®" program approvals, as well as "full" program
approvals, to be "EPA-approved" State municipal solid waste
landfill permitting programs. Further, States with "partial"
approval have agreed to an EPA approved schedule for full
approval. The Agency believes that limiting today's proposed
exclusion to landfills that are permitted by States that have
incorporated EPA’'s new municipal landfill standards will provide
furcher assurance ﬁhat.spent lamps will be safely managed in
municipal solid waste landfills. EPA requests comment on this
approach and any alternative apprdaches.

The second condition, which limits the proposed exclusian to
lamp$ managed in State permitted, licensed, or registefed mercury
reclamation facilities, is also consistent with the Agency's

support for environmentally sound reclamation of waste. EPA

‘pelieves that with adequate State oversight, mercury containing

lamps can be safely recycled and the mercury reclaimed from them.
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However, EPA is concerned that, in States without oversight, over
recyclers, recycling activities could pose a threat_;o human
health and the environment because of inadequate or non-existent
waste management controls. Therefore, the Agency is requesting
informaticn on racycling operations and practices. EPA is aware
that several technologies are available to recycle lamps and
recover mercury from them. However, the Agency does not have
complete information on which techneclogies are currently being
used by recycling companies and if thesge technologies can address:
all different kinds of lamps (e.g., tube, U-shaped, compact,
etc.}. ThehAgency also seeks information that tracks mercury as
it moves through the recycling process. Further, EPA would like
to know the opeérating capacity of existing or planned reyclers of
mercury-containing lamps. The Agency is also requesting
information on what markets exist for the mercury and other
materials recoversd from lamps. This information will be useful
to the Agency in understanding and assessing possible risks to
human health and the environment as well as to determine the
potential or actual use of the materials recovered from lamps in
the markeﬁ. | R
VUnder the conditional exclusion, regulated lamp generators
(i.e., those that generate more than the conditional-exempt small
quantity generator (CESQG) limit of 100 kilograms of hazardous

waste per month which would be about 350 meércury-containing
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lamps) would not be able to send lamps to a municipal waste
combustor for»disposal. EPA does not propose to extend the
exclusion to lamps disposed in municipal waste combustors because
of concern over mercury air emiésions from ﬁhese sources.
However, this proposed option would not affect municipal waste
combustors’ ability to continue the combustion of traditional
‘municipal solid waste which contains limited quantities of
unregulated household or CESQG mercury-containing'lamps. Because‘
mercury-containing -lamps do not burn, it is unlikely that truck
loads of mercury-containing lamps (i.e., ‘containing more than 350
lamps) would have been acceptable to most operators. -The
exclusion  would assure that this disposal alternative is not
considered in any situation. The Agency reguests comment on the
proposal to limit the exclusion to permitted municipal soiid
waste landfills (i.e., regulated lamp geneiators would not be
allowed to send lamps to a municipal waste combustor for
disposal) .

EPA also requésts comment on adding to the exclusion
handling requirements to minimize mercury emissions during
storage and transportation (e.g., packaging to reduce %reakage).
These management controls could be the same as those .proposed in
the universal waste management: system. The Agency is interested
in data on the cost of and human health protection providéd~by

these handling reqﬁirements for lamps.
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The third condition is that generators taking advantage of
the exclusion would be required to maintain a written B
certification indicating the disposal or recycling locatiocn for
the lamps. The proposed certification, to be signed by the
generator oOr its authorized representative, wouid state that on a
specified date a specified amouht of lamps was consigned to a
specified transporter for disposal or recycling at a specified
facility. This certification would be required for each shipment
of lamps and would be maintained by the generator for three years
from the date of shipment. The Agency is proposing this
documentation as a mechanism for verifying that the conditions of
the exclusion have been met. Failure to maintain the required
documentation would disqualify the generator from eligibility for
the exclusion. The existence of the certification, howevér,
would not protect a generator from an enforcement action if the
lamps were not actually disposed of or recycled in accordance
with the conditicns.

The Agency is proposing that separate documentation be
required for each shipment based on its bglief that most lamp

generation is sporadic (every three to four years), as.opposed to
&

on-going generation which would lead to a continuous relationship
with the same disposal or recycling facility. Given that the
‘1ife span of mercury-containing lamps is approximately three to

four years, businesses that participate in mass relampings would .
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only dispose of their lamps every few years. Under the current
hazardous waste regulations, many of these businesses would be
subject to hazardous waste'regulation.because mass relamping
could cause them to exceed the'conditionally-exempt small
quantity generator level (approximately 350 four foot lamps, if
lamps are the oﬁly hazardous waste generated}. Howéver, small .
businesses and cher facilities that generate just under the
CESQG limit of hazardous waste (100 kg per month) may exceed this
limit witﬁ attrition relamping. For these generators, this
recordkeeping requirément could be more burdensome. The Agency
requésts comments on whether there are alterﬁativé mechanisms
that can be used by generators to demonstrate compliance with the
conditioné of the exclusion. Thé Agency also requests éomment on
whether, if the Agency determines that documeﬁtation is necessary
to demonstrate compliance with the conditions, the fo;m and
frequency of documentation proposed are appropriate.

in addition to reguesting comment con the conditions of the
exclusion, the Agency redquests comment on having a 3 to 5 year
sunset provision on the exclusion. A sunset provision would
require the Agency to re-evaluate the exclusion after f period of
three to five years, to determine whether an exclusion is indeed
appropriate for lamps given any unanticipated management or risk
issues that develop as a result of the exclusion. The‘Agency

would then determine whether to extend the exclusion.
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Finally, the Agency requests comments on other alternatives
that still achieve the overall RCRA goal of protection of humah
health and the environﬁent. EFA is incerestgd in data on the
benefits, costs, and legal authority for any altérnatives and the

Agency will consider such options.

B. Universal Waste Management System
1. Background

On February 11, 1993, EPA propcsed a streamlined, reduced
regulatory management structure for certain widely-generated
hazardous wastes currently subject to full RCRA Subtitle C
regulation, in an effort to facilitate their ccllection and
proper management ‘(the "universal wastes" proposal, 58 FR 8102).
The proposed reduced regulatory structure, known as a special
collection system, is designed to ensure that management of these
hazardous wastes is conducted in a manner that is protective of
human healith and the environment, given the diffuse and diverse
population of generators of these wastes. See the February 11,
1993 preamble discussion, for a detailed discussion ofithe
proposal.

The general waste types that EPA believes may be

appropriately managed under this streamlined regulatory structure




are known as "universal ‘wastes" and share several
characteristics. These wastes:

. are frequently generated in a wide variety of settmngs
other than the industrial setflrgs usually associated
with hazardous wastes;

° are generated by a vast community, the size of whic¢h
poses implementation difficulties for both those who
are regulated and the regulatory agencies charged with
implementing the hazardous waste program; and

o may be present in significant volumes in the municipal
waste stream.

The February 11, 1993, proposal included specific regulatory
text addressin g the management of two waste types; hazardous
waste batteries, and suspended and/or canceled hazardous waste
pesticides that are recalled. The proposal alsc included a
petition process and a set of criteria to be used to determine
whether it would be appropriats to add additional waste types to
the special collection system in the future. Several waste types
such as automotive antifreeze, paint application wastes, and
mercury-containing items such as thermostats and thermcmeters
were discussed as possible additions to the Universal Waste
proposal, also referred to as the special collection system.

™

2. Universal Waste System Alternative for Lamps. .
In the February 11, 1993, proposal EPA mentioned fluorescent
lamps (58 FR 8110), explaining that the Agency was ekamining the

risks of managing these wastes in landfills and requesting data
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on the risks of various management methods for these wastes.
Comments réceived in.response to that request are included in the
docket for this proposal. The Agency will respond to these
comments in the final rule together with those submitted in
response to Today’s proposal. The Agency is raquesting comment
on using the proposed special collection system for the
management of spent lamps as another approach to the management
of mercury-containing lamps. The Agency has not yet promulgated
'a final universal waste rule but anticipates doing so in the near
future. Should EPA select the universal waste option for lamps
as a final rule,.the Agency will ensure consistency with the more
comprehensive universal waste final rule.

The Agency believes that spent lamps may appropriately be
considered "universal wastes" in that they are generated in a
wide variety of settings, are generated by a very large number of
generators, and are present in significant volumes in the
municipal waste streaﬁ. The special collection system appreach
may be an apprépriate option for addreésing the collection phase
of managing lamps that are hazardous waste. The special
co{}ection system approach (which is consistent with t%? February
11, 1993 proposal), would not change any of the requirements
applicable to the ultimate treatment and disposal or recycling of
any wastes éollected, but would minimize the regulatory

requirements applicable to collection of these wastes (i.e.,
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generation, transportation, and' intermediate
; storége/consolidation) for proper management.

Special .collection system regulations also could remove some
existing barriers to management of hazarcdous waste lamps under
the Subtitle C system by reducing the technical and paperwork
requirements applicable to collection, thus making collectionm
more efficient and economical. At the same time, management
requirements included in special collection system regulations
could be designed to minimize the hézards posed in collection of
these wastes (e.g., special packaging cculd be required to
minimize ;hé risk of breakage).

By removing some df the barriers to Subtitle C management
for lamps, a special collection system approach could minimize
concerns about decreased participation in the Green Lights
p;bgram by simplifying and clarifying the requirements for
mercury-containing lamp collection while maintaining Subtitle C
control over final treatment and disposal (or recycling) for
these lamps. Such an approach cbuld nelp in assuring that the

substantial environmental benefits offereﬁ by the Green Lights

program are realized through increased participation. ,Management
- &

costs under the special collection system -appreach proposed on

February 11, 1993, would be.lower than full Subtitle C management
because hazardous waste transporters and manifests would not be

required for lamp shipments between the generator and the
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consolidation facility, and permits would not be required for
storage at interim consolidation pcints. However, under the
Special Collection System the management of mercury-containing
lamps {after reaching the conscolidation point) -would be more
expensive than the management of these lamps under the
conditional exclusien (although the larger volumes managed at
these consolidation points may result in certain economies of
scale for transport and disposal or recycling). |

The Agency requests comment on whether spent hazardous waste
lamps should be regulatea under the special collection system
approach proposed February 11, 1393. Documents included in the
docket for this proposal include estimatés indicating that
approximately 3.9 billion spent lamps of all types may be
disposed of annually in the country {(including 550 million spent
fluorescent lamps) and that lighting is one of ﬁhe second largest
contributcrs of mercury to the municipal waste stream (from all
types of mercury-containing lamps). In addition, the Agency
believes that spent mercury-containing lamps of some type must be
generated by almost every commercial and industrial establishment
in the country. :

In addition, a special collection system apprcach could
address all types of spent lamps that fail the toxicity
characteristic and are therefore hazardous waste, not only

mercury-containing lamps. Such an approach seems appropriate
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since any typé of waste lamp is likely to be "universal"” in
nature. The Agency requests comment én whether various tyres of
spgnc lamps (e.g., incandescen;,'neoﬁ)J cother than mercury-
concaining‘lambs, typically fail the TC test {(or exhibit other
characcreristics) and would be hazardous waste under the current
RCRA Subtitle C toxicity characteristic (40 CFR 261.24). Indeed,
should the Agency chocose, in a final rule, to conditionally
exempt mercury-containing lamps from regulation under Subtitle C,
the Agency may still elect to add other types of lamps to the
universal waste management system.  The Agency requests comment
on this approcach and on whether, how frequently, and for what TC
constituents various lamp types may fail the toxicity
chara;teristic, The Agency also requests that commenters submit
any additional data thét may be available on this questidn.

The Agency requests comment on a special collection system
for management of spent lamps including the same basic structure
and requirements for generators, transporters, consolidation
points, and destination faci}ities as proposed on February 11,
1993 for management of hazérdous waste batteries and pesticides.
The Agency is also specifically requesting comment on the items

[

discussed below.
First, in the February 11, 1993, proposal the Agency
proposed a quantity limit for. storage of batteries above which

generators and conseclidation points would be required to notify
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the Agency of their storage activities. The Agenéy requests
comment on a netification requirement for generators and
coﬁsolidation points storing more than 35,000 spent mercury-
containing lamps. This requirement is similar in substance te
the notification requirement proposed in the Universal Wastes
rule (proposed §273.11(c) and §273.13(d) (58 FR 8129-8130)). EPA
is suggesting a numerical limit rather than a weight limit '
because lamp packaging (e.g., the cardboard boxes in which new
replacement lamps were shipped) may constitute a large proportion
of the total weight of a shipment or stored quantity of lamps.
In addition,'industry practice appears to be to quantify
inventories by number of lamps rather than by weight, calculated
by multiplying the number of boxes of lamps in siorage or in a
shipment by the number of lamps per box. Since about 35,000
lamps réughly correspond to a full trucklcad of packaged
fluorescent lamps, the Agency is suggesting a 35,000 limit for
fluorescent lamps. The Agency also regquests comment on
appropriate quantity limits for notiﬁication for other hazardous
waste lamps types. .

Second, the Agency is requesting comment on the ogtions
proposed in the Universal Waste proposal §273.11(b) (2) and
§273.13(a)(2)~(58 FR 8129-30) for demonstrating that lamps are

not stored for greater than one year. In addition, with respect

to tracking of lamp shipments, the Agency 1is requesting comment
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on several alternatives., The approach included in today’s
proposed regulatory text is the same as that included in the

universal wastes proposal for batteries(§273.12(b) of the
univérsal waste proposal). This approach requires that the
manifest system be used (which triggers the use of hazardous
waste transporters) for shipmen;s from the last consolidation
point to a destination facility, but that no magifests or other
records (or hazardous waste transporters) be required for
shipments from generators to consolidation points, between
consolidation points,Aor from generators to destination
facilities. On the other hand, because a number of comments
received on ﬁhe propesed universal wastes rule disagreed with
this approach, the Agency is also requesting comment on two
additional approaches. The first alternative, which was
suggested in several comments on the universal wastes rule, would
be to require that pérsons initiating and receiving shipments of
lamps retain shipping papers documenting the shipments. The
‘minimum data elements required for such racords could be
specified (e.g., quantity of lamps, date”pf shipment or receipt,
name and address of shipper and receiver). The secoﬁdi'
alternative would be not to specifically require any specific
record keeping for shipments of lamps, but, as with all

exemptions, the person claiming the exemption would have to keep

"documentation to show they Qualify (see section 261.2 (£)). The
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Agency is requesting comment on this second alternative because
it is believed that due to the large volumes of lamps, shipments
are more likely to be made directly from :heigenerator o a
destination facility. Records would be available for such
shipments because destination facilities are already required
under 40 CFR part 264.73(b) (1} or paft 265.73(b) (1) to maintain
records including the description and quantity of each hazardous
waste received. It is likely that lamps would be shipped
directly from generators to disposal facilities because volumes
are likely to be large encugh that consolidation will not be
necessary to make full ctruckloads. In addition, the storage
space and careful handling required for management of these
wastes make consolidation less attractive and shipment directly
to the destination facility more likely.

A third questicn on which the Agency requests comment is
~what management controls would be appropriate to impose on
collection of lamps under a special collection system approach.
Some of the data included in the dockat for this proposal discuss
the risks of the types of management like;y in lamp collection
such as management at the generator’s site, transportaEiOn, and
storage (U.S. EPA, 1993a). Requirements could include packaging
that would be required to meet a performance standard of
minimizing breakage for unbroken spent lamps. A wide variet? of

containers would probably satisfy such packaging requirements.
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EPA expects that packaging in which new replacement lamps are
éhipped from the manufacturer would frequently be reused to store
and transport removed, used lamps. Ancther opticn could be to
impose a prohibition on intentiocnal breakage of spent lamps by
generators.

In addition, requirements could be imposed onAEhe storage -
and transpcrtation of spent lamps that are inadvertently broken,
to prevent further mercury emissions.” Steel 55-gallon drums or
-ény enclosed container could be used to hold broken lamps for
trénsportacion to Ehe disposal site. In summary, the Agency
requests comment on whether thé exclusion should include .
requirements to minimize mercury emissions during storage and
transportation of spent lamps. Management standards would apply
to transporter and consolidation points as well as for
generatcrs. The Agency requests comment on management practices
for lamps, the risks posed by these practices, and appropriate
technical controls to minimize these risks while at the same time
not inhibiting collection and proper management. The Agency also
requests comment on whether generators or consoiidation peoints

should be allowed to intentionally crush lamps. toc minimize volume
- . [

for storage or shipment and what, if any, standards should be
imposed to protect against mercury releases during crushing or
the subsequent management of crushed lamps. The proposed

universal waste management system includes a prohibition on
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treatment (crushing is considered treatment) of lamps at the
generator, transporter and consolidation points.

A fourth question on which the Agency requests comment is
whether to include a 3 to S5 year sunset provision on the
universal waste syséem for lamps. A sunset provision will
require EPA to re-evaluate -the effectiveness of the universal

waste system in addressinc the disposal of lamps after 3 to 5
years. The Agency can then decide whether less controls or more
controls are needed to maintain the safe management of lamps and
whether to extend the inclusion of lamps in the universal wasté

system.

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 with‘the State.
(See 40 CFR part 271 for the standards and requirements for
authorization.) Following authorizaticon, EPA retains enforcement
authority under sections 3008, 3013, and 7003 of RCRA,'although
authorized States have primary enforcemeﬁt responsibil%ty. The
standards and requirements for authorization are found at 40 CFR
part 271.

Prior to the Hazardoﬁs and Solid Waste Amendments {(HSWA) of

'1984, a State with final authorization administered its hazardous
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waste program entirely in lieg of EPA administering the Federal

program in that State. The Federal ragquiraments no Longer
applied in the authorized State and =23 =ould not issue rermics
for any facility i; the Staté Chat the State was authorized oo
cermit. When new, more stringent Tederal requirements were
promulgated or enacted, the Stare was obliged to enact equivalen:'
autherity within specified time frames. New Federal requirements
did not take effect in an authorized State uncil the authorized

- )

requiraments as State law.

n

State adoptad zhe
In. contrast, under section 3006(g) of RCRA, 42 U.S.cC.
5326 (g), new requirsments and prenibiticns imposed by the HSWA

fect in authorized States at the same time that they take

[ 1Y
tty

cake e

gffact in non-authorized Statsas. EPA is directed to implement

-
et

-
-

[0}
s}

-

[

HSWA requirements and proh S in an authorized State,

r

includiang the issuance of permits, until che State is granted

-
T

authcrizacion 5 do so. While States must scill adcpt HSWA-

ralated grovisisns as 3State law =o resgin final authcrization,

HSWA applies in authorized Statss in che interim.

8. Effect on.State Authorizations | .
The conditional exclusion and the universal waste management

éystem would.not be HSWA regulations, and thus would not be

immediately effective in authorized States. Thus, cthe -exemption

would be applicable only in those Statss -har do.not have final
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authorization for the base (non-HSWA) portion of the RCRA
program. x

Section 3005 of RCRA allcws States o impcse more stiringent

"regulations than the Fedefal program. Accerdingly., authorized
States are only required tc modify their pgrograms when ZPA‘
promulgates Federal regulations that are more stringent than the
authorized State regulations. For those changes that are less
stringent or réduce the scope of the Federal program, States are
not required to modify their programs. Tecday’'s proposed options
are considered less stringent or smaller in scope than the
existcing Federal regulations because that portion of today’s
proposal would exempt certain activities now within the purview
of RCRA Subtitle C. Therefore, authorizad States are not
required to modify their programs t2 adept regulations consistent
with and equivalent to the proposed exclusion or the proposed
universal waste management systam for lamps. .

Even though States will not be raquired to adopt tcday’s
propesed options (if either is finalized); EPA would encourage
States =5 do so. As already expléingd in the preamble, a
conditional exclusion of mercury-containing lamps or the addition
of lamps to the universal waste management system could reduce

barriers to participation in EPA’s Green Lights program, which

enccurages pollution prevention through energy savings. Further,




it could help to clarify for the regulated community the proper

1y . -
[

management of mercury-conzaining lamps.

In addition, the propcsed cpticns, by making regulazions

appropriate for their sicuation.

VII. Economic Impact Analysis
Under Executive Order No. 12866, (53 Federal Register 51735

{Cczober 4, 1393)] the Agency must detsrmine whether the

0O

n is "significant" and therefore subject to.OMB

ragulatory acti

xecutive QOrder. The Order

(]

raview and the requirements of the
defines “significant regulatory action" as cne that is likely to
result in a rule that may: (i) have an annual effect on the’
economy of $100 million or mors or adverseiy affect in a material
way the eccnomy, a sectsr of =ha sccncmy, productivity,
competicicn, joks, the environment, puklic health or safety, or
Stacs, local, cr tribal governments cor communities; (2) create
serious inconsistency or otherwise intsrfere with an action taken
cr planned by another agency; (3) matsrially alter theq budgetary
impact of entitlements, grants, user ZIses, or loan programs or

- the rights and obligations of racipientcs thereof; or (4) raise

novel legal or policy issues arising cut of 'legal mandates, the




President’s pricrities, or the principles set forth in the
Executive Order.

Pursuant to the terms of Ixecutive Order 12866, this secrion
of the preamble summarizes the costs (savings) and ths sconcmic
impact analysis of (cpticn 1) the precpcsed mercury-containing
lamp exclusicn and of (cption 2) the proposed special collection
of mercury-containing lamps. Based upon the economic impact
analysis for today’s rule, the Agency’'s best estimate is that the
exclusion of mercdfy-concaining lamps frcm Subtitle C hazardous
waste regulatory requirements (opticn 1) may rssult in naﬁionwide
annualized savings of approximately $93 million, and the special
collection of mercury containing lamps (option 2) may resul:t in a
nationwide annualized savings of approximately $17 million. A
complete discussion of the econcmic impact analysis is available

o

in the regulatory docket for today’'s proposed rule (EPA, 1994).

th

The Agency resquests information to better evaluate the human
health and envircnmental effects of the two options descriked in

s. Human and

®

this nectice and current‘disposal pracfic
environmental exposure to mercury cculd.cccur during the
collection, transportation, processing, recycling, txeatment, and
dispésal of spent lamps. EPA estimated the potential mercury air
emissions resulting from some of these activities, but is

.

uncertain about the extent and likelihocd ' cf human and -

environmental expcosure. The Agency is also aware that the two
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’ regulatory,options may pose different worker and transportation

injury risks as well as diffarsnc anvirornmental risks. The

Agency requests information on the overall risks to human neal-hH

and the environment associated with Curran:s practices and the twe

proposed cptiscns.

A. Compliance Costs (Savings) f5r Regulatcory Cpticons Ccnsidered

This section briefly describes 1) the universe of spent
mercury-ccntaining lamps aﬁd lamp generators, 2) the current
regulatory baseline.and 3). the major opticns for the regulaticon
of spent mercury-containing lamps included in taoday’s proposal
for ccnsideration. Descriptions of the baseline and the major
options also include a summary of the methodology used in
estimating compliance costs (savings). Resulﬁs of the analysis
are summarized in section é.

1. Universe of Spent lLamps and Spent Zamp Generators

The Agency estimates that approximately 310 to 380 million

‘g
‘a

mercury-containing lamps, and 47,000 %¢ 64,000 facilities could

be affacted annually by today’s proposal.

The spent lamp generation number is based on salef daca?,
adjusted to account for (1) laﬁpé generated by Conditicnally
Exempt Small Quantity Generators (CESQG), which would not be

.,affected by either one of the proposed opticns, and (2) lamps

. ‘Source: National Electrical Manufacturing Association.

55




generated in States where spent bulb management reguiations exist
{California, Minnesota, and Wisconsin). '(I: was assumed :zhat
these State controls would be more stringent than the opticns
considered in tcday’'s proposal and onld therefore supersede any
Federal exempticn of spent mercury-containing lamps £rom Subritle
C requirements) .

2. DBaseline Costs

EPA assumed that baseline requirements are the continuation
of current Subtitle C regulatory standards for the treatment and
dispocsal of mercury-containing lamps which currently fail the TC.
Under this scenario, generators of spent mercury containing lamps
which fail the.TC continue te be subject to the full spectrum of
hazardous waste managemeht.standards including rgcordhkeeping and
manifesting of all mercury-containing lamp shipments, Agency
notification and Subtitle C transpert, treatment, storage and
disposal standards.

In the cost analysis, all spent mercury-ccntaining lamps
were assumed to be TC (Toxicity Charac:eristic) hazardous wastes.
All spent lamps were also assumed to be in the low risk category
for mercury, requiring stabilization as treatment under the Land
Disposal Restrictions.

Coét drivers for the baseline management of spent lamps
include hazardous waste transpcrtation, and Suﬁtitle C disposal.

The bulk of mercury-containing lamps currently disposed (97%) are
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. "assumed to be stabilized and disposed of in hazardous waste

& 4

landfills. The remainder, based upon vclume data Srom the spent

-

ecyciad., 2ased

{7
LA

‘mercury-conﬁaining lamp reccvery indus:try, ar
upoh conversations with the recycling indusﬁry, which indicars
planned increases in recycling capacity, the analysis assumed a
small annual increase in the baseline recycling rate of mertury-
containing lamps over the first three years of the analysis.
Unit costs for stabilization, landfilling, recycling and
hazardous waste transpcort were applied on a per ton basis.
Generator. specific requirements which applied to all large
quantity ge;erators‘of spent mercury-containing lamps included
record-keeping, ménifgsting, exception-reporting, and BRS
(Biennial Regorting System) reporting.‘ Cther generator
requirements, including-rule faﬁiliarization, notification,
personnel safety training and emergency® planning were cnly
assessed for new facilitieg which spot relamp and store (up to 90
days for large quantity generators; up to 180 days for small
quanticy generatcers) spent lamps cn site. It is assumed that,

costs resulting from generator requirements which are incurred on

*pAccording to 40 CFR, 265 Subpart D of the Resourte
Conservation and Recovery Act, all large quantity generators of
hazardous waste must draft a contingency plan describing the
actions facility persconnel will take should a fire, explosion, or
any unplanned sudden or non-sudden releases of hazardous waste
constituents to air, soil, or surface water cccur. Local"
emergency response teams use the information required in the
contingency plan to minimize unanticipated damage frcm the

- storage of hazardous waste. .
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a per shipment basis (i.e. manifesting, exception reporting) will
be incurred by group relampers once every .three vears (once per .
relamp). Spot relampers will incur these costs twice 3 year.(fcr
émail quantity generators) or four times per year (for large

quantity generators).

3. Qotion 1: Conditional Exclusior from Subtitle C Standards
Costs

The first option under consideration in teoday’s proposél is
to exclude mercury-containing lamps from Subtitle C management
standards with the condition that these lamps are managed in
permitted municipal landfills or recycling facilities. The
proposed exclusion also includes a minor generator record keeping
requirement. As the exclusion would be deregulatory, primary
écqnomic impacts to small and large quantity generators of
mercury-containing lamps resulting from this action would be in
the form of cost savings from aveoided Subtitle C regulatory
management, particularly for transport and disposal of spent
lamps.

In the cost analysis, it was assumed that, éiven the
proposed conditional exclusion, all small and large qgantity

generators of spent mercury-containing lamps would opt for

management in municipal landfills in order to reduce disposal

costs.




*
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Some generators may have.slightly higher disposal costs than

cthers as a résult of the propecsed exciusicn cf mercury-
containing lamps from municipral ccmrbustiors. I these gensrzTors
currently manage their non-hazardcus wascs i- municipal
‘combus:crs; the combustor exclusicn may require these generacors
to: 1) keep their spentAlamps separate frcom the rest of their

municipal solid waste, 2) store spent lamps on site until encuch
volume has been generated to make disposal costc effective, and 3)
haul spent lamps greater distances to municipal solid waste
landfills.

In shert, overall savings to be accrued frcm the proposed

exclusion may vary slightly f£rom generactcr to generator.

4. QOption 2: Svecial Collaction Costs

The second cption, special collesction, included in today’s
proposal would allcw small and large juantity generators cof spent
mercury-containing lamps to raduce certain administrétive
activitcies requirsd under ubti:le C standards, including
biennial reporting, notificaction, manifesting and personrnel
training. Additionally the optioﬁ also allcws generators to

STOre spent mercury-containing lamps on-site for up to.one year
- - [

(%]

without a hazardous waste permit, and to transpert their spen

lamps direct to final disposal or recycling using ncn-hazardous

waste haulers.




The option also includes similar reduced requirements for
interim spent lamp storage facilities and 5special Colleczion
centers." Transportation to these facilities or centsrs from the
generator would not be regulated under Subtitle C standards,
however, transpor: to final disposal or recycling from these
facilities would be regulated under Subtitle C standards.

The costs estimated for Special Collection Option assumes
for urban generators direct shipment using non-hazardous waste.
haulers, as allowed under this option, from generators to final
disposal; thus the costs of creating and operating an interim
storage facility or special collection center are not included
?or urbaq generators. The rationale for this omission is
twofold: 1) it is assumed that spent lamp generation is large
enoggh Co create economies of scale for direct non-hazardous
waste transport; the need for special collection centers is
precluded by nen-hazardous waste transport "milk runs” for.spent
lamps, and 2) alchough there may be économies.of scale generated
for lcng-haul transport of spent lamps from collection centers,
the special collection option requires Subtitle C transport from
the centers to final disposal or recycling, thus making the use

- [

of a collection center with Subtitle C final transport more

expensive than Subtitle D direct transport to the disposal

facility.




5. Results
a. National Annualized Cests (Savings)
A summary of estimated naticnal annual compliance ~zzsts

associated with 'the exclus:

"
O

n ocption and the =pec tal colliacoion

gl

option, aliong with estimatad paseline compliiance costs ars

vII.1l. .Also presented are escima=-=4

&

-
“t

presented below in exhibi
incremental savings above taseline ccmpliance costs for each
option. Cas s were annualized over a twenty-year period, using

a 7% discount rate. The analysis used projected growth in the

U.S. population over the twenty-year time frame ¢f the analysis
TO estimate the incresase in greowth of spent lamp generationm.-

Total estimactad annualized savings range between approximately

1

$85 million and $102 million for the exclusion and savings
estimaﬁes for-.the special collection option range between $16
millicn and $20 million in savings.

The akcove saving s'es:imate is pased on the assumpticn in the
taseline that all facilitiss ars prcrexly managing their mercury-
Sntalning spent lamps as Subclitlie C waste. Currantly, however,
some lamp generators may not be aware that fluorescent lamps are

nazardcus waste and therefcre may net be folleowing Subticle' C
- . 6 .
requirements. Hence, estimated savings may represent savings
from a future scenarioc of full complianée_with current law,

rather than savings from current lamp management. EPA expects.

that if no regulatory acticn is taken, Subtizle C management of
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mercury-containing lamps will become more prevalent over the next

few years.

Exhibit VII.l. - ANNUALIZED COSTS (SAVINGS) OF REGULATORY OPTIONS

Costs (savings) are presented in millions of 1992
dcllars/year?

m‘l

REGULATORY OPTION TOTAL INCREMENTAL
ANNUALIZED ANNUALIZED
COSTS COSTS/ (SAVINGS)

ABOVE BASELINE

Baseline: Subtitle C S110 - $134

Standards BE: $11i8

Cption 1: Conditional $25 - 832 ($85) - (s$102)
. Bxclusion from | BE: $25 BE: (§93)
Subtitle C

Option 2: Special- $94 - S115 ($16) - ($20)
Collection BE:S101 BE: ($17)

3E = Zest Estimate
b. Inédividual Generator Savings

Average total savings per.generator for bota oétions were
simply assessed by dividing total savings by the estimated number
of generators above (refer to the methodology section). The'
average annual baseline Subtitle C ccst per generatoriis _ :
estimated to'be between $2,000 to 52,250 per generatbr. Average

per generator savings for the two deregulatory options are

‘Numbers my not add up due to rounding. . .
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indicated below in exhibit VII.2. Iadividual. generator savings,

hcwever, will vary due to facilic
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EXHIBIT VII.2. - AVERAGE ANNUAL COST (SAVINGS)
PER REGULATED GENERATOR

4

{In 1392 dcilars)

AVERAGE ANNUAL COST
(SAVINGS) /GENERATOR

Regulatory Option

Exclusion from Subtitle C {$1,500) - High Savings Scen.
Standards ($2,000) -Low Savings Scen.

{$1,8600) - Best EIstimate

Scecial Collecticn ($300) - High Savings Scen.
{$300) - Low Savings Scen.
{$300) - 2est Estimate.
c. Savings Per Waste Lamp Genaratad

As with average savings per generator estimates, average
savings ver waste lamp generated werz derived by simply dividing
zotal upcer and lower bound cﬁsﬁs {savings! by the estima;ed
numkber cf waste lamps accounted for oy small and large quantity
generators in states without specific spent lamp management
standards. The average baselirie Subtitle C cost per Kulb is
estimated to be $.34 to $.36. The resul;ing savings per lamp is

estimated at:$.27 per bulb for the conditicnal exclusion option

(both high and low savings scenario) and at $.05 per bulb for the
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special collection optien. Again, cost per bulb may vary,
significantly due site specific faczors. = _ "

6. Sensitivicy Analvsis : ' .

This section presents che results of EPA’s analysis of the |

U]

effects of varyving selected majcr paramerers in the cost analysis
(where the Agency used considerable judgment in arriving at che
parameter’s value) on the estimated savings incurred under the
proposed conditional exclusion and the proposed Universal Waste.
Rule. The fellowing assumptions were analyzed in the sensitivicy
analysis for EPA’s analysis of spent lamp management costs:

(1) Percentace of lLamps Cenerated at Small and Large Quantity
Generators - In the sensicivicy analysis, EPA set its lower bound
estimates of the percentage of lamps generated at SQGs and LQGs

at fifcy percent of total spent lamp generation and its upper

bound estimates at ninety percent. (Seventy-five percent was
used in the inicial cost analysis)
{2 gz o Transpcrt Subticsle - In the sensitivity

analysis, EPA increased the upper cound estimates of the costs of
transporting spent lamps as Subtitle C by a factor of three,

based on price quotes from commercial transporters, over original

estimates.

(3) . Cost to Dispose of Subtitle C Waste - Based on price quotes

from commercial hazardous waste disposal facilities, EPA
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increased the upper bound estimates of the Subtitle C disposal

-costs by a factor of four over original estimates.
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whether a professicnal t*a;ner weuld be requirad and cver how

-

many emplovees wculd need-to te tra;ned) EPA-increased and
decreased the ccst of emplovee training re red by S0 pevcent
The costs assoczaued with the hlgh -end scenarlo wer
estimated using ¢ he upoer Hound est*mafes for each cost element
*included in the sens;tlv:ty analysis. The costs associated with
the low-end scenario ccmbined the lower bound estimates‘fof each
cost eilament. The rasults fromAtheSg_two analyses suggest that
the range of total annual .savings from the proposed éondicion
exclusion for spent lamps could be $63 miliion to $289% million,
and the range cf tctal annual savings from the proposediUﬁiveréal
Waste RCRA requirements for generatcrs of spent lamps could be -

million o $39 millicn. The range in cost savings is mainly

s

S1
the result of uncertainty over Subtitle C transportation and
.dispcsal costs for lamps. Although ZPA has received price quotes
for management of lamps as Subtitle C waste that are considerably
higher than the average cost of managing hazardous wasse in
Subtitle C landfills, it is not appropriate to directly compare
price quotes to enginéering CcosSts because the éricés quotes
reflect a constrained market place which iendé o inflate~priées

well abocve costs. However, a three-fold difference between the
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price quotes for spent lamps and.standard Subtitle C management
~ost may also be due to other factcrs ceyend cthe inflated prices

-«

of the constrained market, inciuding the low density <f lames
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(i.e. a ton of lamps has a greater vcl

wasce sludge), or difficul:‘-in nandling lamps. EZA raguescts

comment on the true cests, as well as the reasoning behind these
~

costs, of managing spent lamps as Subtitle C waste.

B. Proposed Rule Impacts

-

As indicated above, option 1, the exclusion, 1s estimated to

spent lamp generator ranging Ircm $2,000 to §2,250. Option 2,
special collecticn, is estimacsed to rasult in an average annual
per generatcr savings of approximately $300.

2. Secondary Effects

tre propcsed exclusion

n
e
i’
0O
32

While total incremental saving

ec: action system

I
fu
[
0
8]
‘ »
‘—J

{option 1) and f{rom the prcpcsed s

'g

(cpticn 2} over a Subtitle C management apprcach arpear t e

"0
o

high, the Agency does not expect signifiqant immediate shifcs in
demand or price for the lamps or for prcducts manufactfred or
sold by firms whiéh consume these lamps due to the proposed
cptions. Because the impacts to lamp generators are pésitive

(i.e. net savings), the Agency does not expect the rule to result
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in adverse impacts to businesses, or to affect employment or
international trade to' any appreciacle degree.

EPA believes that, with the excepticn of iamps generated in
States with existing lamp disposal requiremeﬁts, most small and

large guantity generators of mercury containing lamps will choose

to dispese of their waste lamps in municipal sclid waste

" landfills under option 1, the proposed exclusion from Subtitle . C.

This is because Subtitle D disposal is significantly less
expensive per bulb'than recycling or Subtitle C disposal®.
Subsequently, most waste lamps currently being handled according
to Subtitle C standards by perﬁitted hazardous waste haulers,
dispcsal sites and spent lamp processing facilities, would be
handled by Subtitle D haulers and disposal facilities. Thus
Subtitle C waste haulers, disposal and spent lamp processing
facilities would be affected negatively while Subtitle D haulers

nd disposal facilities wculd ke affected positively under option

[

The exclusicn, option 1, may also have an impact ugon
mercury-containing lamp processors. The_Agency estimates that‘
there are currently 15 facilities which process spentimercury-
containing lamps. Two of these facilities recover spent mercury

through retorting; the remainingIIB facilities separate the glass |

‘EPA estimates that the.average cocst per ton for Subtitle D
disposal is $35 as compared to $400 per ton for Subtitle C
disposal and $1375 per ton for recyecling.
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and aluminum ends, and send the mercury-containing phosphor
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rc. Ten of the 15 lamp g
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powder to the two facilities that rat
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processing facilities are locatad

“*

lamp management regulations exist. Althcugh ToSst reccvery
facilities ars located in States with stringent State. lamp
dispcsal requirements, and would most likely will not be affected |
by today’'s proposed exclusion, a certain percentage ©f the spent
lamps currently recovered at these facilities are generated in
States Qith no specific ilamp disposal requireﬁents. EPA believes
that a portion of mercury-containing lamps would no longer be
sent- for recovery under the proposed exclusion (option 1) since
dispcsal in municipal landfills would be significantly less
expensive®. Assuming that lamps generated outside of these
States will not be sent fcor recovery, it is possible that 17
pércent, cr 16 million lamps, may be divertsd. Using-a
lamp/ravenue ratio for reccevery facilities of $.44, total impact
o the industry could te approximately $7 millicn dollars® in
lost revenues ($469,000 per facility). Future recycling efforts

may alsc be impacted since many of these facilities may retract

[

SEPA estimates that Subtitle D landfilling costs range
between $10 and $150 per ton depending upon the region of the
country. Compared with an average recycling cost of $1375 per
ton, Subtitle D landfilling is significantly less expensive.

‘igimilar estimates were not derived for Subtitle C waste
haulers or disposal sites.
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plans for expansion in States which currently have no specific

lamp disposal requirements.
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Under option 2, the pre
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choose to dispose of hazardeus waste lamps in a municipal solid
waste landfill. Thus the above impacts on Subtitle C waste
“haulers, disposal and spent lamp processing facilities would not

be cbserved under the seccnd optiecn.
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IX. Paperwork Reduction Act
The informaticn collection raquirements in today’s proposed

to the 0fZice of Management

(B

rule have been submitted for apprcova
and Budget (CMB) under the Pagerwork Reduction Act, 44 U.S.C.
35-01 et seg. An Infomation Collection Request (ICR) fiocument
hés been prepared by EPA (ICR# 1699.61) and a copy may be
cbtained from Sandy Farmer, Information Policy Branch, U.S.
Environmeﬁtal Protecticn Agenéy, 401 M Street, S.W. (21386);

Washington, D.C. 20460 or by calling (202) 250-2740.

72

i
H




Environmental Protection Agency, 401'M Street, S.W. (2136) ;
Washington, D.C. 20460 or by calling (202) 260-2740.

The public record keeping burden for this collection of
information is estimated to average 4.7 hcurs per response
annuallyf includihg time fof reviewing instructions, searching
existing data sources, gathering and maintaining the required -
data, and completing and reviewing the collecticn of information.

Send comments regarding the burden estimate or any other
aspect of this collection of information, including suggestions
for reducing this burden, to Chief, Information Policy Branch,
PM-223Y, U.S. Enéironhencal Protection Agency, 401 M Street,
S.W., Washingten, D.C. 20460; aﬁd to the Office of Information
and Regulatory Affairs, Office of Management and Budget,
Washington, D.C. 20503, mﬁrked "Attention: Desk Officer for EPA."
The final rule will respond to any CMB or public comments on the

information collecticn requirements contained in this proposal.

X. Regulatory Fleiibility Act

The Regulatory Flexibility Act (RFA) of 1980.requires
Federal agencies to consider "small enticies” through%?t the
regulatory process. Section 603 of the RFA requires an initial
screening analysis to be performed to determine whether small |
entities will be affected by the regulaticn.. If affected small

entities are identified, regulatory alternatives must be
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considered to mitigate the pectential impacts. Small entities as
described in the Act are only thcse "zZusinesses, organizations - ’

and governmental jurisdictions subject t£o regulaticn.”

qt

The only entities directly subject to tcday’s proposed rule
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are small and large quantity generators ¢
containing lamps (conditionally exempt small quantity generators
are not directly subject to today’'s proposed rule). In order to
meet the definition of a regulated entity under today's rule, a
generator must produce over 100 kg of spent lamps (350 four foot
fluorescent lamps) in a given mcnth. It is conceivable that some

of these generators would -meet the definition of "small business"

)

s defined by the Regulacory Flexibility Act (li.e. mid-sized

™

irms that group relamp and generat2 in excess of 346 spent

h

fluorescent lamps in a given menth); hcewever the Agency does not
have- an estimate ¢f the number of such "small entities.”

However, both of the prcprcsed cptions are expectad to result in
net savings tce the ragulated entities. Cpticn i, excluding
mercury containing lamps from Subtitla C manégement standards, is
estimated to result in per generator savings of between $2,000
and $2,250 annually. Oéciqn 2, managing spent lamps u?der a
special collection system is estimated to result in an average
annual per generator savings of approximately $300. Thus, since
generator impacts are positive f£or both cpticns, EPA has

derermined that small regulated entities will not be adversely
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Hazardous Waste Management System; Modification of the Hazardous Waste Program;
S Mercury-containing Lamps; Proposed Rule

impacted, and thus, no "mitigating" options are being analyzed in :

this section. Hence, pursuant to section 605(b) of the §
Regulatory Flexibility Act, 5 U.S.C. 605(b), “the Administrator
certifies that this rule will not have a significant economic

impact on a substantial number of entities."

;* 1399y LB B
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Carol M. Browher
Administrator




PART 260 -~ HAZARDOUS WASTE MANAGEMENT SYSTEM: GENERAL

1. The authority citation for part 260 continues to read as
follows:

Authority: 42 U.S.C. 6905, 6912(a), 6921-6927, 6930, 6934,
6935, 6337, 6938, 6939, and 6%874.

SUBPART B -- DEFINITIONS

2. A definition for “eléctric lamp", also referred to as
"lamp"”, is added to Section 260.10; in alphabetical order, to
read as indicated below:

3. A definition for "mercury-containing lamp” is added to
Section 260.10, in alphabetical order to read as indicated below:
§ 260.10 Defipnitions. |
* * * * *

Electric lamp means the bulb or tube portion of a lighting
device specifically designed to produce radiant energy, most
often in the ultraviolet (UV), visible, and infra-red (IR)
regions of the electromagnetic spectrum. Examples of common
electric lamps include, but is not limited to, incandescent,
fluorescent, high intensity discharge, and neon lamps.

Mercury-containing lamp is an electric lamp in which mercury
is purposélf introduced by the manufacturer for the operation of
the lamp. | |
* * * * *
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QPTION 1
PART 261-IDENTIPICATION AND LISTING OP HAZARDCUS WASTE
In 261.4, paragraph (b) (16) is added.to read as followé:
261.4 Bxclunioﬁs
{(b) * *» *
(16) Spent mercury-conta;ning lamps which are disposed in
municipal solid waste landfillé in States or Indién Tribes with
an EPA approved State or Tribal municipal solid waste landfill
program or managed in'mercurf'reclamatibn facilities that are
permitted, licensed or registered by a State or Tribe. To
quélrfy for ;his exclusion, a.generator must mainﬁain in its
operating records for three years from the date of shipment a
certification for each shipment of mercury-containing lampa that
is signed by the generator or its authorized representative and
that states the following: |

I certify, under penalty of law, that on [date], I consigned
(amount] of'mercury;containing lamps to [name and address of
cransporterj for [disposal] (recycling] at [name and address of
disposal or recycling facilityl. I am aware that there are
significant penalties for submitting false information, including

the possibility of fine and imprisonment for knowing violations.
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QPTION 2

PART 273 -- STANDARDS FOR SPECIAL COLLECTION SYSTEM WASTES g
3. A table of contents for Subpart D is added =o :hé zable

of contents for Part 273 to read as follows:

Subpart D -- Lamps that are Hazardous Wastes
§ 273.30 Apélicability.

§ 273.31 Generator requirements.

§ 273.32 Transporter reguirements.

§ 273.33 Consolidation point regquirements.
§ 273.34 Destination facility requirements.

§ 273.35 EXxport requirements.

§§ 273.36 - 273.39 Reserved.

4. The authority citation f£or Part 273 continues to read as
follows:
Authority: 42 U.S.C. 6322, 6923, 6924, 6925,‘6930, and

6337.

S. Definitions for "electric lamp” alsc referred Lo as
P &

*"lamp" and "mercury-containing lamp" are added to Section 273.3,

in alphabetical order, to read

as follows:




: §.273.3 Definitions.
* ) » ' * *

Electyic lamp means the bulb or tube poertion of a lighting
device specifically designed to prcduce radiant energy, most
often in the ultraviolet (Uv), viéible, and infra-red (IR)
regions of the electromagnetic spectrum. Examples of commoﬁ
electric lamps include, but is not limited to,‘in&andescen:,
fluorescent, high intensity discharge, and neon lamps. .

Mercurv-coptaining lamp is an electric lamp in which mercury
is purpdsely introduced by the manufacturer fér the operation of

the lamp.
* » - » »*

6. Subpart D is added to Part 273 to read as follows:

Subpart D - Lamps that are Hazardous Wastes

§ 273.39 Applicability.
(a) Covered wasgtes.

(1) This subpart sets forth standards -for managiqg lamps

that are hazardous wastes.

(2) Lamps that are hazardous wastes and that are not managed

in compliance with the requirements of this Part must be managed




under the hazardous waste regulations in 40 CFR Parts 260 through

272 of this chapter. :,
{b) Household and Ccrdi-icnallyv Sxemct Small Quanti-=-,

Generator Waste Lamps.

(1) Persons managing the wastes listed below may, at their
option, manage them under the reaquirements of this subpart
without changing the wastes' exempt status:

(i) Household hazardous waste lamps that are exempt under 40
CFR 261.4(b) (1); and/or

(i1) Conditicnally exempt small quantity generator haiardous
waste lamps that are exempt under 40 CFR 261.5.

(2) Persons who commingle household‘hazardous waste lamps
and/or conditicnally exempt small quantity generator hazardous
waste lamps together with hazardeous waste lamps regulated under

this subpart must manage the commingled lamps under the

requirements of this subpart.

(a) Generation of hazardous waste lamps.

(1) The date a used lamp becomes a waste is the;date the
r-3

generator permanently removes it from its fixture.

(2} The date an unused lamp becomes a waste is the date the

generator decides to throw it away.
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(3) A waste lamp is a hazardous waste if it exhibitg one or
more of the characteristics identified in 40 CFR Part 261,

Subpart C.

(b) Condition of hazardous wast=s lamps.

~

A generator of hazardous waste lamps must at all times:

(1) Contain unbroken lamps iﬁ packaging that will minimize
breakage during normal handling conditions; and

(2) Contain broken lamps in packaging that will minimize
releases of lamp fragments and residues.

(c) Storage.

(1) A generator may store a hazardous waste lamp for no
longer than cne year from the date the lamp became a waste.

(2) A generator who stores hazardous waste lamps must be
able to demonstrate that lamps are not stored for more than one
year from the date they became a waste. A generator may make
this demonstration by:

(i} Placing the lamps in a container and marking or‘labeling
the container with the earliest dat= that any lamp in th
container became a waste;

(ii) Marking or labeling an individual lamp with fhe date

that it became a waste;

(iii) Maintaining an inventory system that identifies the

date each lamp in storage became a waste;




(iv) Maintaining an inventory system that identifies the
earliest date that any lamp in a group cf lamps became a waste; = -
or

(v) Placing ﬁhe lamps in a specific storage area and
identifying the sarliest dats that any lamp in the storage arsa
became a wéste.

{d) Notification.

(1) A generator who stores more than 35,000 hazardous waste
lamps at any time must have, befcre exceeding the 35,000 lamp
quantity limit, sent written notification of hazardous waste lamp
storage to the Regional Adminiscrator and received an EPA
Tdentification Number.

(2) This notification must include:

(1) The generator’'s name and mailing address;

{ii) The name and business telephone numbexr of the perscn at
the generator’s site who should be contacted regardiﬁg the lamp
storage activicy;

{ii1i) The address or physical lccation of the lamp storage
activicy:;

{iv) A statement indicating that the generator stsres more

than 35,000 hazardous waste lamps.
(e) Pxohjbitions.
A generator of hazardous waste lamps is:

(1) Prohibited from diluting or disposing of them;
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(2) Prohibited from_treating them, except by responding to
raleases as provided in paragraph (£)(2) of this section; and

(3) Prohibited f;oﬁ sending ¢r taxing the hazardous wasce
lamps to a place other than a cconsclidation écint, destination

facilitcy, or foreign destinaticn.

(£) Lamp management.

(1) A generator must at all times manage hazardous waste
lamps in a way that minimizes lamp breakage.

{2) {i) A generator musc iﬁmediatel contain all releases of
residues from hazardous waste lamps.

(ii) A generator must determine whether any materials
resulting from the release are hazardous wastes, and if so, the
generator must manage them in accordance with all applicable
requitemen:s of 40 CFR Parts 260 thrcugh 272.

(3) A generator must ensure that all employees are

horcsughly familiar wich proper waste handling and emergency

(21

proceduras, relative to their responsibilities during normal

facilizy coperations and emergencies.

§ 273.32 Transporter rgggirements. . {

(a) Shipments from a generator to a consolidation point,
from a generator to a destination facility, or from one

consolidation peoint to another:consolidation peint.
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(1) (i} A transporter must at all times contain unbrcken

lamps in packaging that will minimize breakage during rnormal

handling and transport conditions; and

(11) A transporter must at all times contain brcoken lamps in

packaging that will minimize releases of lamp

rasidues.

fragments and

(2) A transporter of hazardous waste lamps may only store

them at a transfer facilicy for ten days or less.

(3) A transporr=2r of hazardous waste lamps is prohibited

from:

(1) Diluting or disposing <£ them;

(ii) Treating them, except by responding
provided in paragraph (a) (4) of this section;

(iii) Transporting them toc a place other
consolidation point, destination facility, or

destination.

to releases as

and

(4} (1) A transporter must at all times manage hazardous

waste lamps in a way that minimizes lamp breakage.

(ii) A transporter must immediately contain all releases of

regidues from hazardous waste lamps.

-

'S

(iii) A transporter must determine whether any materials

resulting from the release are hazardous wastes, and if so, the

+

transporter must manage them in accordance with ‘all applicable

requirements of 40 CFR Parts 260 through 272.
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(b) Shipments from a consolidation point to a Qestigation
facility. '

A transporter who transports shipments from a consolidation

-

point to a destinacion faci;ity must comply with 40 CFR Part 263.
§ 273.33 Consolidation point reégiremgnts.

(a) Condition of Lamps.

The owner or coperator of a consclidation point managing
hazardous waste lamps must at all times:

(1) Contain unbroken lamps in péckaging that will minimize
breakage during ncrmal héndling conditions; and

(2) Contain broken lamps in packaging that will minimize
releases of lamp fragments and residues.

(b} Storage.

(1) The owner or operator <f a consolidation peint may store

3

a hazardous waste lamp for no longer than cne year from the date
that -“he owner or operator receives it. ,

(2) The owner or operator of a consolidation point who
stores hazardous waste lamps must be able to demonstrate that
ia@ps are not stored for'moré than one year from che déte they

were received. The owner or operator may make this demonstration

by:




(i) Placing the lamps in a container ard marking or labeling
-he container with the earlisst dats that any l1amp in the .

-

container was received;

-

(ii) Marking cr labeling an individual lamp with the- dats

date each lamp in storage was received; -
(iv) Maintaining an invenctory system that ldentifies the
earliest date that any lamp in a grcup of lamps was received; cxr
{v) Placing the lamps i; a specific storage area and’

identifying the earliest date tchat any lamp in the storage area

(1) Prohibitad from diluting cr disposing of them;
{2) Prohibired from treating them, 2xcept by responding €O

LS

0]

(

releases as provided in paragrapn (d) (2) of this section; and
{3) Prchibited from sending or taking them any place other

than a consolidaticn point, destination facility, cr foreign
[

destination.

(d) Lamp Management.
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(1) The owner or operator of a consolidation point must at
all times manage hazardous waste lamps in a way that minimizes
lamp breakage.

(2} (1) The owner or cperator of the consolidation point must

>

immediately contain all releases of residues £rom hazardous waste

lamps.

Pl

(ii) The'consolidation point cwnér/operator must determine
whether any materials resulting from the release are hazardous
wastes, and if so, the owner/operator must manage them in
accordance with all applicable requirements of 40 CFR Parts 260
through-272.

(3) The consclidation point owner or operator must ensure
that all employees are thoroughly familiar with proper waste
handling and emergency procedures, relative to their

responsibilities during normal facility cperations and

(e} Not:fication,

(1) (L} A ccnsclidaticen point owner or cperxator whe stores
more than 33,000 hazardous waste lamps at any time must have,
before exceeding the 35,000 lamp quantity limit, sent rritten
notification of hazardous waste lamp storage tc the Regional
Administrator and received an EPA Identification Number.

(i) This notification ﬁust include:

(A} The owner’s or operator’s name and mailing address;
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(B) The name and business telephone number of the perscn who
should be contacted regarding the lamp stcrage activity; .

(C) The address or physical location of the lamp storage
activity;

(D) A statement indicating that the owner or operator storas
more than 35,000 hazardous waste lamps.

(2) (1) A consolidation.point owner or operator who sends a
shipment of hazardous waste lamps directly from the consolidation
point to a destination facility, who is not required to noﬂify
under paragraph (e){l) of this section, must have, before
initiating the shipment, sent written notification of hazardous
waste lamp shipments to a destination facility tc the Regional
Administrator and received an EPA Identification Number.

{ii) This nctification must include:

{A) The owner's or operator’'s name and mailing address;

(B) A statement that the owner or operator intends to ship
hazardcus waste lamps to a destination facility;

(C) The name and business telephone number of the person who
should be contacted regarding the lamp storage activity; and

) (D) The address or physical location of the lamp;storage
activity. _

(£) Uniform Hazardous Waste Manifests.

The owner or operator of a ccnscolidation point who sends a

shipment of hazardous waste lamps dirasctly to a destination
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facility must comply with Subpart B of Part 262 and §§ 262.30
through 262.33, 262.40(a), 262.40(d), and 262.42 of this chapter

when initiating a shipment.

§ 273.34 PLestination facility raouirements.

(a) Owners or operators of destination facilities that
raecycle, treat, store, or dispose of hazardous waste lamps must
comply with all applicable requiremencs of Parzs 264, 265, 266,
268, 270, and 124 of this chapter, and the notification
requirement under section 3010 of RCRA. |

" (b) Cwners and operators of destination facilities that

recycle hazardcus waste lamps withcut storing them before they

are recycled must ccmply with 40 CFR 261.5(c) {2).

(a)] A generator who sends hazardous waste lamps.to a foreign
destination, without first sending them to a consolidation point'
or destination facility, must:

(1) Comply with the fequireménts applicable to a primary
exporter in 40 CFR §§ 262.53, 262.36(a)(l) - (4), (6),iand (b)
énd 262.587;

(2) Export such materials only upon consent of the receiving

country and in conformance with the EPA Acknowledgement of

Consent as defined in Subpart E of Part 262 of this chapter; and

8%
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)

(3) Provide a copy of the EPA Acknowledgement of Consent for
the shipment to the transporter transporting the shipment for .

export.

(b} A transporter transporting a shipment of hazardous waste
lamps to a foreign destinaticn may not accept a shipment if the
transporter knows the shipment does not conform to the EPA |
Acknowledgﬁent of Censent. In addition the transporter must
ensure that:

(1) A copy of the EPA Acknowledgment cf Consent accocmpanies
the shipment; and

(2) The shipment is delivered to the facility designated by
the person initiating the shipment.

() An owner or operator of a consolidation point who sends
hazardous waste lamps to a foreign destinaticn, without first
sending them to another ccnsolidation point or destination
facilitcy, must:

{

“
L e

)} Comply with the requirsments applicable to a primary
exporter in 40 CFR §§ 262.53, 2582.36(a) (1) - (4), (8), and {b)
and 262.57;

(2) Export such materials only upon consent of t%? receivin

country and in conformance with the EPA Acknowledgement of

Consent as defined in Subpart E of Partc 262 of this chapter; and

4
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(3) Provide a copy of the EPA Acknowledgement of Consent for

the shipment to the transporter transporting the shipmen= for

export.

(d) ‘A destination facility sending hazardcus waste lamps ©o
a foreign destination must also comply with the generatsr

requirements cf Part 262 cf this chapter, and with 40 CFR §§-

264.71(c) or 265.71(¢c) pertaining to initiating the manifest.
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