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INTRODUCTION

INTENT

This paper describes a battery management program whose
intent is to decrease the risk posed to human health by
battery heavy metals in drinking water; and to educate the
public on the management of a hazardous waste, The paper
will also serve as a proposal to the community of Missoula,
Montana for implementing the battery management program. It
is a further goal of this project to make the information
gathered available to those interested in battery

management.

PROBLEM AND SOLUTIONS

Batteries, or cells! are a convenient, versatile and
portable'form of power. Americans use over one billion
battery operated devices (Consumer Reports 1987). We dispose
of at least eight dry cells each, or nearly 2.5 billion a
yearQr(EPA Mar 1992) in operating an average of nine
battery\powered devices per house, necessitating 30 battery

purchases a year per household (Vizard).

The main components of a battery are two electrodes, which

A battery being a collection of cells, as in "a battery
of cannons'". Wet cells have a liquid electrolyte, dry cells
have a paste or solid electrolyte. Also a 'cell couple', to
connote the two electrodes that create the electricity.

Wnclear whether this figure includes cells in cordless
appliances. ’



usually are composed of a metal. Several of these metals,
cadmium, lead and mercury, are especially toxic and may pose
a hazard to human health after the cells are disposed.
Batteries also contain a corrosive acid or alkaline
electrolyte that contributes to the corrosion of cell
casings in landfills. When batteries are thrown away, their
metals are disbursed to the air and soil through
incineration (including landfilled ash), or to water and
soil through dissolution in landfills. In landfills they
dissolve in leachate and are transported into groundwater.
The extent to which this occurs is largely unknown and
happens in an extremely complex system of physical

conditions that is incompletely understood.

Missoula's landfill is situated above a part of its drinking
water aquifer. At such monitoring wells as have been placed
around Missoula's landfill, there have been occasional
elevated measurements of these metals. New areas of the
1éndfill will have a clay and synthetic liner that will
retard the leakage of leachate for as long as the liner
lasts, but the currently used section of the landfill is
unlined. At threat from landfill leachate contamination are
businesses between the Clark Fork river and the landfill-~-
downgradient of groundwater flows from the landfill--with
individual drinking water wells. At least five of these
(three active) are within a mile downgradient of the
landfill (Chen—Ndrtherh 1987). Neither of the two water
companies serving the area nor the county keeps track of
properties with private wells. A few private home wells
(that do not require periocdic testing for heavy metals) may

exist in this area {(Ward).

The national figure (Franklin Associates) for number of
cells disposed of interpolates to about 750,000 cells



disposed in Missoula's landfill yvearly, or 2,100 a day.?
Half of those come from residents of urban Missoula, and the
rest from other areas served by the landfill. Rough

estimates of the annual inputs of cadmium (cd), lead (Pb)

B

and mercury (Hg) from batteries 1nto Mlssoula S landflll

W S AT T T AT
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“derived from Franklln Assod (see section on heavy metal

inputs), are:

Pb (vehicle batteries) 20,000 1bs.
cd 1,450 1lbs. 5
Hg 72 1bs.S$

As batteries comprise the largest source of these heavy
metals in a landfill (Franklin Assoc., see chapter 1), an
effective collection and battery use education program would
keep a significant amount of hazardous metals-but of
Missoula's landfill. This will help maintain the quality of

the city's sole source drinking water aguifer.

Bevond aquifer protection, this program will aim for the
larger goal of hazardous waste reduction as it is easier to
prevent waste than it is to clean it up. The program will
have two separate components, limited collection and
.education, the education component aimed at waste reduction.

%llowing for 7 cells disposed of per person because of
lower incomes and probable lower consumption levels in
Montana.

» bnly 61-800 1lbs coming from gelled Pb-acid appliance
batteries, the vast majority, 19,700 1lbs, coming from vehicle
type batteries.

Haight et al. report alkalines contain 0.4% Cd, which
would contribute about 250 1lbs of the load, the remaining
1,250 lbs coming from NiCds.

%Will decrease to about 40 1lbs. as certain types of
batteries containing mercury are phased out of production
beginning this vear.



The program will also conserve a smail amount of valuable
mineral resources, and the corresponding amount of energy
used in refining them from their mineralized state. More
Iimportantly this battery management program will be teach
the values of managing and taking responsibility for
hazardous waste consumers generate in general. As such it
has been accepted as a local test case for developing
publicity and educational methods for managing household
hazardous waste by the local Solid Waste Task Force.

Two hurdles must be surmounted by a program that seeks
citizen participation: 1) public acknowledgement of a
probliem; 2) resources committed to it. Some concern about
the threat of batteries in Missoula's landfill has been
expressed spontaneously to this author. More generally,
public consciousness of the need to protect the city's only
source of drinking water has been demonstrably raised over
the past few vears. The aguifer has received designation
under the federal Safe Drinking Water Act (SDWA) as a sole
source of drinking water aquifer, making it eligible for
certain federal funds for its protection, including through
education. Local government and Missoula's main drinking
water supplier, Mountain Water Company, are developing well-
head protection public education programs. The Missoulian
has published a few stories a month for the past few years
dealing with the threat; and other media outlets have also

focused on the issue. In general there seems to be little
opposition to protecting our aquifer. The actual threat
posed by cells by their contribution to any elevated levels
of metals in Missoula's drinking water is unknown. The
levels of these heavy metal loadings to the landfill and the
fact that, nationally, cells are the largest source of these
metals to the municipal waste stream, suggest the benefit of

a cell management program.
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The general commitment of citizens to aquifer protection,

recycling resources and reducing waste is offset by their
general opposition to paying more taxes or user fees,
Recognizing the difficulty of fighting for a share of
existing revenues, or for new revenues; this program will be
limited in size and flexible in its goals so as to not put
off potential funders.'! The wide variety of potential
funders (chapter 5) each with a self-interest in
participating in a battery management program, should help

sustain the program.

COLLECTION COMPONENT

These factors argue against collection and must be taken

into account:

~-collection and proper disposal is more expensive than
throwing batteries away;

-the few companies accepting batteries for reclamation of
metals charge for most of the cell types;

-changes in battery manufacture have reduced the amount
of toxic and valuable heavy metals in cells, including in
the largest selling alkaline type;

-the other high volume cell type, carbon-zinc (C-2Zn),
does not contain hazardous quantities of toxic heavy
metals; 8

'Potential funders: parties either involved in battery
use and disposal or who deal with potential consequences of
battery disposal. Other potential funders are government or
private agencies with an interest in pollution prevention and
or resource protection.

Most dry cells are the C-Zn and alkaline types. Their
large volume makes them expensive to collect, and their metals
are not extremely toxic. Thev make up about 80% of the number
of consumer cells. About 10% of the number of cells are
buttons, another 10% are pocket NiCds and lithiums.
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-the purported end of manufacture of mercuric-oxide
button size cells (contain 35% mercury by weight);

-a promising non-hazardous substitute for nickel-cadmium
cells has recently entered the market;

-the non-hazardous zinc-air cell has taken a large share
of the button battery market;

Nevertheless, several battery types--nickel-cadmiums (NiCd,
10-15% cadmium by weight), mercuric-oxides (35% mercury),
some button cells? and lead-acid cells (Pb-acid, 80% lead),
are worth targeting for collection because of their high
heavy metal content. Coincidenfally these types have a
higher market value with the reclamation companies. !0 Users
of these types usually generate unmixed waste cells, making
collection, and publicizing of the collection program,

easier.

Despite the movement away from the use of toxic metals in
manufacture, old cells still contain hazardous metals. Other
collection programs have found themselves collecting very
largé amounts of stored up batteries at start-up. These

cells are somewhat corroded and contain higher amounts of

heavy metals.11They are worth keeping from the landfill.

SZn-air and silver oxide buttons continue to use about
1.0-1.5% mercury by weight, less than a gram of mercury each.

1t is possible that other cells' metals may gain market
value sometime in the future, especially if government creates
incentives or mandates such as return deposits, tax credits
for recycling, or relief from hazardous waste regulations.
Several countries have pilot or operating plante that reclaim
low value and less toxic metals from unsorted batches of
cells,

""The zinc electrode (found near the perimeter in many
consumer size cell types) corrodes due to the normal reactions
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Finally, batteries sent for reclamation from Missoula will

in a small way send a market signal and help develop the

market for recycling of cells.

A full scale collection effort is not necessary. '’ Focusing
on button cells and other 'niche' type cells--NiCds and Pb-
acids in appliances, mercuric-oxides from hospitals and
other institutional users, and lithium!} cells--that are
basically pre-sorted will lower collection costs and so

somewhat incfease the market value of the collected cells.

The scope of this collection program will depend upon
funding, with the more hazardous types: NiCds, Pb-acids and

mercuric-oxides cells, looked at first.

in- a cell {(especially in the alkaline environment of most
cylinder and button cells). Until recently mercury was used to
amalgamate the zinc and prevent this corrosive reaction. In an
effort to reduce toxicity manufacturers have been reducing the
amount of mercury in these most popular cells. Whereas in the
past up to 10%-12% mercury by weight was added, and 2.5% to 1%
more recently, manufacturers are now--1992--producing mercury
free cells. It takes 2 vyears, on average, for a disposable
cell to go from manufacture, inventory, sale and use to
disposal (Balfour). Perhaps more than half of the alkaline’
cells made in '92, and all thereafter, will not be formulated
with mercury. Declining amounts of mercury will continue to be
added to the landfill for approximately two vears from this
source.

collection programs exist in at least 60 communities in
the U.S., largely because of the health hazard posed by the
growing number of solid waste incinerators that volatilize
heavy metals and contaminate highly leachable landfilled ash
with heavy metals. In other <cases activists, government,
manufacturers and reclamation companies are supporting
collection.

"L,ithium cells are becoming more popular because of their
power, but are worth managing because lithium is extremely
reactive, and most formulations contain other hazardous
materials. ’
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EDUCATION COMPONENT

Approximately 80% of cells will not be targeted for
collection because of the manufacturer's mercury reductions
and because of the expense of collecting and disposing of
such large volumes., Substantial amounts of hazardous metals
from batteries that are not collected can be kept from the
landfill by a relatively small expenditure on an extfemely
visible, on-going educational effort whose focus is

maximizing the life, and proper disposal of, batteries.

Beyond reducing the number of cells headed to the landfill,
the educational program will serve as a high visibility
hazardous waste management prbgram. It will target a
hazardous material (batteries), show that we all are
responsible for generating a disposal problem, point out the
hazards its disposal creates, and provide an example of how
reduction, reuse and substitutioh can avoid such hazards. It
will attempt to inculcate these values in the minds of

consumers.

Cells now have so many applications, often non-essential,
that there is room for a battery education campaign
emphasizing‘reduced and substituted uses. Consumers
generally do not realize that cells cost from 100 to 6,000
times the price of household electricity per KWH.
Substituting longer lived cell types and using "spent" cells
in lower power requiremént applications has both economic
and environmental benefits. Using cells with more
discrimination requires lifestyle changes, but an appeal for
éuch a change might be linked to aquifer protection, which

is prominent in the public mind.

Not only are consumers largely unaware of the performance

characteristics of their batteries, but there have been many
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changes in both old and new cell type technologies. For
example, the new nickel-metal hydride (Ni-MH) substitute for
NiCds generally has vetter performance characteristics and
does not contain cadmium. Too, consumers know Iittle aboﬁt
matching the use with the proper cell type to gain maximum

efficiency. '

This type of information, contained largely in appendix 5
(the performance sections) will be made into educational
materials arfanged by cell type and by application. There
will also be generic materials on how to get the most out of
batteries. Point-of-sale signs and pamphlets, advertisements
and PSA's, news stories and school preéentations will
contain educational information on usage tips, substitutes,
reduced use and proper disposal appeals. As with most
hazardoué material uses, choices can be made in battery use
to lessen the effects of their disposal. The usual waste
management hierarchy, ‘reduce consumption, then reuse,

finally recycle'", applies.

"“For example, many people buy alkalines for low power
uses, e.g. flashlights or smoke detectors, when the older C-Zn
type can deliver the same amount of energy for less cost.



(ﬁ Estimate of heavy metals from batteries entering Missoula's

| landfill:

|

\

\ Pb 20,000 1lbs.

| cd 1,450 1lbs.

\ Hg 72 1lbs.
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lead
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Che. 1: deEﬂDI\ILE? IN MISSOULA LANDFIIL.L

INPUTS OF HEAVY METALS

Nationally about 65% of lead in municipal solid waste, bound
for incineration or landfills, comes from batteries’s
(Franklin Assoc.). Despite increased recycling levels of Pb-
acid batteries since the early 1980's, '8 the amount of lead
from batteries in the waste stream is expected to increasq
by some 9% to 182,000 tons in ten vyears. More than 99.9% of
this lead apparently will come from wet-cell vehicle
batteries, while 101 tons is projected to come from gelled
Pb-acid cells used as competition to NiCds in cordless
appliances and consumer electronics.

Based on 1990 national consumption levels and interpolated
for the 100,000 people (Leiter) currently served by the
Missoula landfill, 61 pounds of lead a year enter the
Missoula landfill from gelvPb—acid batteries with a gelled

electrolyte that are a substitute for NiCds. The national

sty picture tubes are the other main source of lead in
the solid waste stream, 85,000 tons by year 2000,

'%hen low market prices for lead combined with new
hazardous waste regulations for lead recyclers.

15
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101 ton figure seems low and may not account for the recent
rapid growth in gelled Pb-acid use. Assuming, for arguments

sake, that 1 million appliances containing 2 pounds of lead
in their batteries will be snld annually, 800 pounds a vear
of lead from gel Pb-acids would be enteringrthe Missoula
landfill in vears to come. Somewhat less cadmium from NiCds
would enter és they compete with NiCds. Total cordless

appliances sales are still growing rapidly, however.

Assuming the current national recycling rate of 85% for
vehicle Pb-acids applies to western Montana, 19,700 pounds
(9.85 tons) are entering from this source. This indicates
the largest input by far of a heavy metal into the landfill,
despite the high rate of recycling. Probably some of these |
batteries are in abandoned and unused vehicles and in

garages, lowering.the 9.85 ton figure.

cadmium
Seventy five percent (75%), or 2,035 tons, of cadmium in the
national municipal solid waste stream will come from
batteries!’ by year 2000 (Franklin Assoc.), a 30% increase
from current levels caused by a 110% increase in NiCd
battery production. According to the assumptions made above
for lead. 1,250 pounds of Cd a year enter Missoula's
landfill from NiCds.'? Again, it is likely that somewhat
less actually is landfilled, due to stockpiling of old

appliahces.

Alkalines reportedly contain between 0.04 g (AAA size) to

"lother sources of yvear 2000 so0lid waste stream cadmium
are pigments in plastics (384 tons) and electronics (100
tons). )

s 10% reduction in the amounts entering the landfill
might be made for Montana's lower income level and probable
lower consumption level.
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0.53 g (D size) cadmium per cell (Haight et al.), possibly
as a result of cadmium being closely allied with zinc in
geological deposits. This additional 250 pound annual

load!? to Missoula's landfill is in the estimate.

'Mercury
By c¢ontrast mercury use in cells is down to 15%, or 276
tons, of all 1989 US mercury consumption (Balfour). This
level will fall further as mercury is‘eliminated from
batteries and if production of button size mercuric-oxides
is phased out. Of the remaining larger cyvlindrical mercuric-
oxides, 60% are used by the military (NEMA) and generally do
not end ﬁp in the municipal solid waste stream. The 25% of
these used by hospitals and the 15% used by industry (NEMA)
represented 43 tons of mercury nationally in 1988 (NEMA) and
35 pounds entering Missoula's landfill. It is possibly some
institutional users recycle these batteries through their
distributors however. Missoula's hospital's have
incinerators, or use their contracts with medical waste
firms. Their mercuric-oxide cells may pose a hazard through

other routes than the landfill.

As long as button mercuric-oxides are still being
manufactured, and while alkalines and C-Zns with 0.5%-1.0%
mercury are still entering the waste stream, up to 37 pounds
a year will enter the landfill. A little mercury is still
used in most button cell types, probably less than a pound

of mercury a vear to the landfill.

notes

These metal inputs do not include industrial or military

calculated as there being 5 times as many alkaline as
Nicd cells, each containing 1/20th the amount of cadmium as a
Nicd. ‘ '
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‘wastes (Franklin Assoc.) that‘find their way into municipal
solid wastes.?) Additionally, the population served by the
landfill, and the amount of trash heading to it, is growing
rapidly as new stricter federal regulations on the siting,
opération and closing of landfills are being phased in,

forcing small undercapitalized landfills to close.

Disposable alkaline, C-Zn and zinc-air cell use is growing
rapidly but the compounds in those cells are found in very
small guantities or are not particularly hazardous. However
mercury free consumer batteries are only this year being
phased in. Declining amounts of mercury from disposable
alkaline and C-Zn will continue to enter the waste stream

for two more years.?!

HYDROGEOLOGY AND POSSIBLE METAL MOBILITY

hydrogeology
Missoula's landfill is situated on the first foothills
rising from the Missoula valley floor immediately north of
Interstate route 90. These foothills almost completely

surround and differentiate the Missoula valley and its

W%The inputs are calculated from the market size and share
of each cell type and size multiplied by the metal content and
the percent left after recycling.

2'The amount of a heavy metal in a single cell will vary
not only with its size but with the type of cell. NiCds, 10-
15% cadmium by weight, contain from <1 gram (g) cadmium in
buttons, to 1-12 g in consumer sizes, to 10-100 g and more in
most appliances, with industrial use NiCds containing much
more. Sealed Pb-acid batteries, 80% lead, have 50-500 g of
lead, more if extra-large. Vehicle (wet cell) Pb-acids about
8,000 g. Mercuric oxides, 30-40% mercury, have from <1-5 g
mercury in buttons, 8-30 g in consumer sizes. Amounts are
expressed per cell for consumer and button sizes but per
battery pack for other sizes.



19

aquifer, which exists in the sedimeﬁt material of the valley
floor, from the geology of the landfill. The.soil profile at
the landfill shows little organic matter. It is composed of
fine silt, sand, pebbles, rocks, boulders and a few lenses

of clav.

There are apparently two groundwater units at the landfill.
One unitf with a gross permeability (porosity) on the order
of 10’3cm/sec., is in the sediments of the ephemeral
drainage that bisects the current active area and the area
now in preparation for use. 22 7he second unit, with a
permeability about 100 to 1,000 times slower, or around 107"
cm/sec., is above this drainage on both sides (Chen-Northern
1987). Groundwater flows in the direction of the Missoula

vallevy.

The Missoula valley aquifer (south of the I-90 and the
landfill boundary) is confined and somewhat isolated by the
different geology of the foothills rising out of the valley,
but its exact boundary near the landfill has not been

determined. There 1s some measured movement of groundwater

from the 1andf111 _to the main aqulfer,‘whose water table is

80 feet‘ipwer (Chen-Northern Sep. 1992).

Groundwater is scarce at the monitoring wells drilled
downgradient of the fill area that are adjacent to, but not
in, the sediment drainage. The downgradient monitoring wells
drilled off the landfill property, south of the interstate
and in line with the more water producing drainage at the

landfill, also produce little water. Chen-Northern assumes

{'he new fill area, due to come on line soon, will have
a plastic and 60 mil bentonite liner that should retard metal
migration. The EPA says that all liners will fail to some
extent over time, depending on physical stresses and waste
composition. ’
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the more productive sediment drainage in the landfill is
confined, on evidence of lower observed porosities in other
areas and the shallower water table in this drainage. The
very steep groundwater gradient from the landfill system to
the system south of the interstate is thought to indicate
impermeable material and/or a completely separate system
(despite detection of some groundwater movement between the
two). Insufficient wells exist to fully map the flow of
water from the more productive ephemeral drainage. This

polluted water carries most of the fill area's leachate.

heavy metal levels in groundwater

A major flood over frozen ground in February 1986

infiltrated garbage, 23 leading to elevated dissolved metal
measurements including cadmium in excedance of SDWA maximum

contaminant levels (MCL's) for drinking water. Cadmium has

continued to exceed its MCL, 10 ppb, at the monitoring well

in the porous sediment drainage at’ the foot o thHe flllmmm
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area, from 20 ppb after the flood to below detectlon levels

by 1988, back up to 12-13 ppb by 1991 and 1992 (Chen-

Northern Sep. 1992). There have been two measurements (lead

S
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downgradlent mon1tor1ng well south of I-90 in the relatively
impermeable zone has not detected the three metals except

cadmium once recently, at the detection limit of 5 ppb.

In sum, elevated measurements of these three metals are most

common 1n the monltorlng well 1mmed1ately below the fill

otst v e
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area and in more porous so1l Cadmium measurements here

b B SR Iy

contlnue to be elevated after the slug of contaminants

2After this BFI built a diversion to channel surface
water on partially frozen ground away from the active fill
area, and presumably is doing the same for the new fill area.
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presumed to be caused by the flood in 1986 passed, and there
has been one detection of cadmiun beyond the boundary of the
landfill (which may be associated with the flood event).
Mercury and lead have onlyv been detected once each apart
from the flood slug. For now metal contaminants seem to be
attenuated as they both disburse and encounter less porous
soils in the foothills. Continued metal inputs, the presence

—

of contaminants_in the groundwater system associated with

' the main valley aquifer, and the lack of a complete

- s

. monltorlng system all make it possible that heavy metals
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" (whose main source is batterles) .may ntamingﬁemﬁgg
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dr:nklng water of the Missoula valley aqulfer

s

metal mobility
(See appendix 4 for discussion of metal mobility at
landfills, mobility is caused by the metals being in a water
soluble form). A lack of organic matter at Missoula's
landfill may prevent metals from solubilizing, but the lack
of clay ligands increases the probability. Heavy metal
immobilizing iron and manganese hydroxides are probably
cbmmon, but only at redox boundaries such as the top of the
low oxygen zone of the garbage fill area. Metal oxides are

et M et et ey s s

soluble and mobile at natural (6.to. 8). pH's,.-the.general pH

of Missoula's landfill groundwater.

At SRS
R

The monitoring well at the foot of the active fill area in
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the ephemeral dralnage, where most metal contamination has
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been _measured,..shows. typlcalmreductlons of dlssolved oxygen

e

and increases in temperature that indicate mlcroblal

C_.._.d—‘“"“' i

degradation of organic matter (garbage), as well as other

s
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1nd1catlons of polluted water. It has an average pH of 6.5

[ONSR

over the years (the 1andflll's upgradient background levels

well showing an average of about 7). The low pH doubtless 1s

cauSJng some amount of metals to solubilize and move as pH

is the largest factor in metal moleJty
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This well also shows very reduced levels of sulfate, between
0 and 10 ppm, compared to background levels of 50-130 ppm.

This may support the idea that there are insufficient levels

s

of sulfur inputs in the garbage to immobilize metals.as.

S AN s W e

sulfide precipitatgs, fﬁough it may also mean that sulfide

P

precipitating ions are just not being measured.




Ch. 2: WASTE AND COLLECTION LAWS

CURRENT AND PENDING HAZARDOUS WASTE REGULATIONS
rcra
(generally, title 40 CFR, parts 260-270, 1991 ed.)

Under the Resource Conservation and Recovery Act, RCRA, the
nation's basic solid and hazardous waste management law,
generators, treaters or storers of any defined hazardous
waste in amounts greater than 100 kg/month24are subject to
a set of "cradle-to-grave" treatment, transporfation,
storage and disposal regulations. Handlers of greater than
1,000 kg/month are subject to an even more restrictive set
of regulations. Importantly, if the regulated waste is mixed
with a non-hazardous substance, such as water to dilute, the

whole batch normally is considered hazardous.

Certain compounds in solid form--including the metals of
most concern in battery management--cadmium, lead and

mercury--are specifically listed hazardous wastes under
RCRA? and are regulated if treated, stored or generated in
gquantities greater than 100 kg/month and if, after an

extraction into solution procedure, ¢ they are found in a

% 100kg = 220.5 1lbs, about 2/5ths of a 55 gal. barrel.

®To be regulated, wastes need not be listed by name, they
may exhibit defined characteristics of toxicity, corrosivity,
ignitability.

%The toxicity characteristic leaching procedure (TCLP,
pronounced "tea clip").

23
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concentration greater than:

lead 5.0 parts per million {(ppm)
cadmium 1.0 ppm
mercury 0.2 ppm

(One ppm, a mg/liter, corresponds to .0001 of 1%
(.0001%) concentration)

According to industry, the new low mercury alkalines and C-
Zn cells do:not test toxic under the RCRA toxicity leach
procedure for their metals content. EPA has not done the
metal leaching test itself but tentatively accept the
industry's data (EPA Mar. 1992). Consequently collection of
these type cells from even small and large quantity
generators (greater than 100 and 1,000 kg/month) is not
currently RCRA regulated. The required state of the battery
in the test--whole and uncorroded or partially crushed and

leaking—-- is a major determinant in its outcome.

The highly alkaline or acidic electrolyte of batteries might
make them fail the RCRA corrosivity test and also be
regulated as hazardous wastes if they are collected, stored
or handled in quantities ¢greater than 100 kg a month. No

collection program is known to have indicated this problem.

A ban on disposing certain listed hazardous wastes on land,
including some heavy metals such as some forms of mercury,
was passed in the 1984 amendments to RCRA (the mercury ban
went into effect in May of 1992). The land ban prohibits
disposal even in licensed hazardous waste landfills. While
elemental mercury, for example; is land banned, mercuric-
oxide batteries, in sufficient quantities to be regulated,
may not be. Several new mercury reclamation companies that

are accepting these batteries indicates thev may be.

The RCRA regulatory state of'battery collection is in flux.
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In August 1990 the EPA apparently provisionally declared
that spent NiCds (in quantities greater than 100 kg/month)
are a regulated waste (Electrical World). On the other hand,
an exemption to RCRA regulation has been granted to the wet
cell Pb—aéid recycling industry, on the reclamation

rational, to encourage recycling.

Some wastes can be exempted from RCRA regulations, or their
regulatory burden reduced, if they are reused as their
original use or if a component constituent is reclaimed for
reuse, e.g. mercury or cadmium. NiCd and mercuric-oxide
batteries are reported to be RCRA regulated as useful

secondary materials, not as hazardous wastes (DRMS).

Anyone storing RCRA hazardous wastes for longer than 6
months, or storing such wastes generated off-site for even
an hour, must obtain a RCRA Part B permit, under which the
most restrictive RCRA regulations apply (Part A permits are
routinely granted to hazardous waste generators). This might
apply to a battery collection program. RCRA does allow
temporary "speculative accumulation" of recyclable (non-
waste) hazardous materials be?bnd the storage limits (DRMS).
This is to give recyclers flexibility in finding markets.

EPA has for several years been discussing a "universal
waste" regulation (similar to the one that has been granted
to the lead-acid battery reclamation industry) applied to
discrete, ubiquitous wastes such as motor oil and batteries,
to encourage their recycling by making them exempt from
these regulations.?’ The worrvy is that large quantities of

!lapparently named "Modification of the Hazardous Waste
Recycling Regulations: Universal Wastes". A notice of proposed
rule making date is listed as '11/00/92'., Its tracking RIN #
at the EPA is 2050-AD19, contact is Mitch Kidwell 0S-332 US
EPA 401 M St SW wash DC 20460, tel: 202-260-8551.
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heavily contaminated wastes would be illegally disposed of
throﬁgh these unregulated channels.‘In the meantime
recycling efforts for these common household hazardous
wastes have lagged as recyclers hesitate, not knowing if
their business will be heavily regulated or not. The
exemption rule is stuck in Office of Management and Budget

review prior to public commenting (NEMA, Weinberg).

EPA is to clarify whether cells collected from conditionally
exempt small gquantity generator (CESQG) sources (less than
100 kg/month), and households (which are completely exempt
no matter what their guantity) that are stored in large
enough quantities (> 100 kg/mo.) to be RCRA regulated; will
nonetheless be exempt from those regulations (Dry Cell).
Several hazardous waste programs currently operate under
this exemption, including the many small units of Region 1

of the US Forest Service here in Missoula (McNenny).

EPA has this year interpreted RCRA to mean that RCRA wastes
collected from both unregulated CESQG's and regulated
generators will not be reguléted after being mixed (HHWMN
Aug. 1992). This decision may apply only to household
hazardous waste collection days but probably does not.

Municipalities can operate under the exemption (Gansecki).

RCRA regulations cover transportation. A generator, treater
or storer of regulated gquantities of RCRA wastes must have
an EPA ID number (Part A permit) to ship them, and is
responsible for maintaining the manifest that accompanies
the waste to its final disposition, detailing its complete
transit history. Most states exempt SQG's (100-1,000
kg/month) trom manifest requirements though hazardous waste

4shippers may require them.



27

hmta
(generally, title 49 CFR, parts 171-180, 1991 ed.)

The Hazardous Materiais'Transportation Act (HMTA) of 1981,
administered by the U.S. Department of Transportation?®
(usually directly if it is interstate transportation), works
in conjunction with, and in addition to, EPA's RCRA shipping
regulations for waste. The HMTA universe of regulated
hazardous materials (substances and wastes) includes RCRA,
Superfund and other wastes. Both the shipper and carrier of
an HMTA listed material are responsible for a set of
training, packing, labeling, handling, vehicle routing and
package durability regulations, depending on the dangerous
property class, 1-9, of the material.ﬂ There are three
packing group standards, in decreasing order of hazard (I-
III) covering most classes. An alphabetized hazardous
materials table (49 CFR 172.101-102), cross-referenced with
the U.N. classification?’ (49 CFR 172), gives this and
labeling, trahsport mode and quantity limits information for

most regulated items.?3!

pffice of Hazardous Materials.

Y%explosive, gas (flammable, poison or non), flammable
liguid, flammable or dangerous when wet solid, oxidants and
peroxides, poisonous and infectious, radioactive, corrosive,
miscellaneous); or no class {(forbidden or other regulated
material--ORM).

IHMTA is apparently being revised to be fully compatible
with the international regulations.

_ ¥an appendix (49CFR172.101 app.) gives a reportable
gquantity (RQ), or a solution concentration of the RQ, that
gqualifies certain hazardous material as hazardous substances, -
subject to additional requirements. The RQ applies per package
shipped. The RQ for mercurv and lead is 1 1lb, for cadmium 10
lbs, for nickel 100 1bs., and for zinc 1,000 lbs. The RQ for
not otherwise specified (nos) corrosive, such as KOH, and
reactive substances is 100 1lbs. The RQ for items listed in the
table but not in this appendix is apparently 5,000 1lbs. The
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It is assumed that shipped waste batteries will be HMTA

regulated if their hazardous constituents are listed in the

table, e.g. "cadmium compounds", "mercury", "mercury-oxide",
"mercury compounds, solid, n.o.s.", "lead dioxide", "lithium
battery, solid cathode", "potassium hydroxide, solid". There

is an entrv (for corrosivity) for "batteries, drv,
containing potassium hydroxide solid, electric, storage",
which seems to cover all dry-cell batteries with KOH
electrolyte (alkaline, NiCd, NiMH, some mercuric-oxides and
lithiums). The only other specific dry-cell battery entry is
for lithiums, due to lithiums' extreme reactivity.

Despife these seeming stringent requirements, few colleétion
programs indicate they ship according to HMTA rules. Except
for lithium cells, no reclamation companies seem to be
requirement HMTA rules for different cell types.
Communications with the DoT (Weiss, Tarr) and reclamation
comapanies and local hazardous waste shippers was
insufficient to clarify the matter. Manv people seem to
assume the RCRA shipping requirements, from which households
and generators of less than 100 kg a month are exempt, are
the applicabie transportation rule. Collection progfams

around.the,country'ship via UPS and common carrier.

Batteries without hazardous metals, such as the new mercury
free alkalies and C-Zns, may gualify for an exemption
granted to class II corrosives (i.e. the KOH electrolyte),
allowing up to 30 kg per package (5 kg per inner package) to
not meet certain package strength, labelling and placarding

requirements.

listed RQs are taken from Superfund, and include RCRA listed
and characteristic (ignitable, corrosive, reactive, toxic).
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Wet (with their electrolyte) electric storage batteries are
exempt (49CFR173.159(e)) if transportedvby rail (part
174.810) or road (part 177.839(c)) alone, with terminals
protected from short c¢ircuiting, and properly braced. Waste
button lithium cells are exempted (49CFR173.185(j)) if they
are packaged in "strong"? outer packaging, their terminals
protected from shorting, and do nof contain more than 12 g
(0.42 o0z.) lithium (Reutlinger, CFR}.

osha

The 1970 Occupational Safety and Health Act, administered by
the Occupational Safety and Health Administration (OSHA),
covers a very wide range of workplace safety rules,
including exposure to hazardous materials. Operétions with
few emplovees are usually covered to some extent. A
communication with a local office indicated that no specific
OSHA regulations exist specifically for battery recycling
(diTommaso). Applicable regulations for an operation with
employees would include ambient air concentrations of
hazardous materials, personal protective equipment, machine

maintenace and materials labeling.

OSHA also maintains the chemical hazard communication rule
that requires manufacturers of hazardous chemicals to notify
any employee (of any company that will handle the materials
as they are sold and used, who may come into contact with

them) of the hazards. ) Manufactured products such as

3 conforming to 49 CFR part 173.24 but not to the greater
requirements of part 178.

IpPone through training, labeling and material safety data
sheet, or MSDS. Data must include a contact; acute, chronic
and other health effects, including suspected carcinogenicity;
exposure limits; and basic safety and exposure proceedures.
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batteries musf have them. They are useful for determining
the hazardous constituents of batteries and certain basic

safety precautions.

superfund

There is no RCRA-like small guantity generator exemption
from the strict--i.e. no need to prove negligence--and wide
ranging Superfund (CERCLA) liability for helping create
toxic waste sites. EPA has been discussing the possibility
of such a rule, again to encourage legitimate recycling, but
has not drafted one. Meantime this is a legitimate business

worry.

Parties determined by EPA to be responsible for pollution at
a Superfund site are also jointly and severally liable, i.e.
-any one party has unlimited liability for other liable '
vparties.-A rule has been discussed to limit the liability of
municipalities, geherators and transporters that send
hazardous substances to a future Superfund site to 4%, which

could be paid with in-kind services (Weinberg).

CERCLA also requires reporting to the National Response
Center purposeful or accidental releases of listed hazardous
compounds above their Reportable Quantity (RQ). EPA has just
proposed lowering the RQ for lead compounds to 10 pounds

(Weinberg) as part of its touted war on lead exposure.

CURRENT/PROPOSED STATE, NATIONAL COLLECTION LAW

Current state legislation concerning dry cells falls into

approximately 5 categories:
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-reduction in heavy metal content

-labeling on batteries in appliances that are built in,
along with making these appliances so that the batteries
can be removed by the consumer,

-cell collection information at point of sale or with
appliance,

-reclamation or proper hazardous waste disposal
requirements,

-s0lid waste landfill or incineration bans.

Several states (MN, NJ, OR, CT, NY and VT; at least) have
passed mandates in some of these five areas (EPA Mar. 1992).
As a result industry has begun to adopt them on a national
level, especially reducing the mercury content of the common
alkaline cells. The four manufacturers in the US of consumer
alkalines--Duracell, Eveready, Rayovac, and Matsushida
(which manufactures Panasonic and Kodak cells)--will be
mercury free by the end of 1992 or sooner. Button cells,
will still contain small amounts of mercury (Balfour).
Manﬁfacturers' use of mercury has declined from 1100 tons
(65% of U.S. mercury consumption) to 276 tons in 1989 (15%
of consumption in 1990) (Balfour), and will drop more as
mercury in alkalines is eliminated, leaving mercuric-oxide

cells as the industries' sole user of mercury.

" Mercuric-oxide and NiCd cells, with their high heavy metal
content, would fall under recently proposed legislation (S.
2579, 102nd Congress) that-covers all five areas listed
above,' and would require coding on cells for easvy
separation. Manufacturers would have to accept cells from
collection programs and would bear the costs of reclamation
or proper hazardous waste disposal. They would also have to
advertise at point of sale that a "convenient'" recycling

method is available. Either the appliances or the cells (or
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battery packs) would have a label to the effect of:

"NICKEL-CADMIUM (OR SEALED LEAD-ACID) BATTERY. MUST BE
DISPOSED OF PROPERLY. (manufacturers name, possibly toll
free telephone number or address)".

The bill was written with the participation of the dry-cell
batterv industry and is fully supported by the industry. It
was marked up into the current draft of the RCRA
reauthorization bill in the Senate with the approval of
industry, and has an excellent chance of being passed in

1993 when the new congress reconsiders RCRA reauthorization.



Ch. 3: PROPOSED COLLECTION PROGRAM

This chapter contains a description of the necessary
elements to establish a collection program. Costs are

discussed in chapter 5.

GENERAL

Mixed batches of cell types complicates reclamation. Even a
single cell type contains a mix of compounds. Even more than
with other recycled materials, pre-sorting of different
types increases their value. However consumers are generally
unaware of the different cell couples (Ni-Cd, Zn-MnO,,

etc.). Some of the cells proposed for collection will
generally come from users who generate a single unmixed
type, but collection of other types will require some

education of users to increase the level of pre-sorting.

Depending on available resources, collection sites for
Nicds, gel Pb-acids, buttons, mercuric-oxides and 1ithium
cells will be proposed for high traffic public areas such as
the public-library, the County building, etc. Retail stores
that sell cells are ideal locations as consumers will have
had batterieé, and possibly the hazards of batteries, in

mind as they go to make a battery purchase.

Since alkalines and C-Zns will still be contributing about
half the mercury from batteries to the landfill for the next

33
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two vears, 33 cells of these types inadvertently collected
should not be thrown back in the landfill; for two more
years anyway. As no companies accept them for reclamation of
their metals, most collecting communitiesAsend them to V
burial in hazardous waste landfills. Charges for disposal
roughly equal the cost of reclamation of metals from cells.
Depending on resources, expansion into proactive collection
of these two cell types (that account for nearly 80% of the
number of cells disposed), with a full scale promotional
effort, could take place for the first part of the two year:
interim. If resources are immediately lacking for proper
disposal of these two types, incidentally collected ones
will be stored. Other programs have collected large numbers
of stored-up cells of all kinds at the beginning of their
collection efforts. These alkalines and C-Zns will be old,

corroded and contain mercury.

Lithium cells (Li), becoming more popular because of their
very high (73 volts) power output, are targeted for
collection. Lithium is extremely reactive, and Li cells
often contain a variety of hazardous solvents, eléctrolytes
and cathodes (see appendices 2, 4) and because there is at
least one existing market for their neutralization. They
will be collected at specialized retailers, generally in
conjunction with the collection sites for button cells, and

at general public collection sites, as resources allow.
As resources allow, individual (non appliance) NiCd cells
will also be collected from retail locations for

reclamation.

Distributors ot cells to drug stores, supermarkets and other

3The length of the manufacture to disposal cycle from the
date of full scale production of mercury free cells, 1992.
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retailers are being contacted through the Missoula Chamber
of Commerce to help determine the largest retailers, or
specialized cell type retailers, to aid in setting up the

public collection sites.

There is a danger of ingestion by children, éspecially
button cells, if collection bins are uncovered.'Yet covering
storage containers tightly creates an explosion danger and
toxic vapors (EPA Mar. 1992). Bins will have to be well

vented but secure, e.g. with one way slots.

Fast food restaurants and other popular retailers will be
given the opportunity to offer coupons for their products
for a giveh amount of batteries collected by students,
scouts, as well as disadvantaged workers e.g. those emplovyed
by Opportunity Indﬁstries. These and other community service
groups will be contacted to help out in the collection
effort.3! They can be employed in collecting and sorting
cells from homes and public collection centers such as
schools or supermarkets. They can also be emploved in

sorting and packaging batteries for shipping.

Graphical representations at collection sites (Smith) and in
lpromotional materials will help users easily identify the
cell types accepted (e.g. NiCds, buttons, mercuric-oxides,
lithiums, Pb-acids) and those not accepted (e.g. alkaline,
C-Zn). This effort will increase cell value, ease sorting

logistics and lower costs.

Possible future inducements to recycling of hazardous cells
include return deposits and rebates for battery exchanges.

Deposits would have to be set higher for rechargeable cells

#MMissoula's volunteer service coordinating agencies, such
as RSVP, U. of MT's V.A.C.; will be contacted for help.
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because they stay in use long enough for the deposit to be
forgotten. Some rebates already_exiét for rechargeable
cells, They would WQrk well with the proposed reverse
distribution collection system propased by industry for

cordless appliance rechargeable.

BUTTON CELL COLLECTION

The share of silver-oxides in the button cell market has
dropped from 14% in 1981 to 2% in 1987 (Balfour) and will
continue to fall as the new zinc-air cell technology takes
over—--~despite its characteristic of constant decrease in
power output over time. Less than one million silver-oxides
were expected to be sold in 1990, or only 300 in urban
Missoula. Though the most valuable cell, due to its siiver
content, its decréasing market share has apparently
deactivated several reverse distribution collection programs

such as the American Watchmakers Institute's.

As noted earlier, mercury-oxide button cells may be
eliminated by manufacturers by 1996 and be replaced by Zn-
air buttons. Their current plan, based on requirements
passed in a handful of states to collect mercuric-oxide
cells {(chapter 2) is to set up @nd finance an interim
national button cell collection program with drug stores,
photo shops, etc. mailing in their small containers to a
regional storage facility (NEMA). As mercuric-oxides have a
more constant power output than zinc-air, it may be that
‘they will continue to be manufactured. On the other hand,
zinc-alr cells continue to gain market share from mercuric-

oxides.

With the small production of silver oxide buttons, the

elimination of button mercuric-oxides, and the negative
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market value and low toxicity of used zinc-air buttons it
does not seem the manufacturer's collection program 1is
designed to last beyond the purported phase-out of button

mercuric-oxides.

Any nationwide industry collection program could be
strengthened in Missoula by setting ﬁp additional collection
sites, especially at specialty retail shops such as
jewelers, watch makers, photo shops, and the electronic gear
sale areas of drug stores and other general merchandise
retailers. There is at least one active button cell
collection program, however.? The proposed national
program can also be enhanced by distributing information to
aid the separation of button cell types, and generally

assisting consumers with their inquiries.

According to Perez, the color of nylon grommet visible
around the top of button cells indicates the cell type,
though the code is perhaps not followed by every
manufacturer. Most button cell collection programs
apparently turn in buttons unsorted while reclamation

companies pay a premium for sorted button cells.

Button cell coding scheme

Yellow low discharge rate merc-oxide
Blue high rate mercuric-oxide
Clear low rate silver

Green high rate silver

small hole on bottonm zinc-air

ardd lithium, alk., etc. buttons

3Associates for Hearing and Speech, tel. 549-7040.
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LARGE (CYLINDRICAL) MERCURIC-OXIDE COLLECTION

More than a third of mercury used in battéries goes into
large ¥ cylindrical mercuric-oxide cell production for use
by industry, the military and the medical community. These
generators of'waste cells fall under the RCRA regulations if
they generate greater than 100 kg/month of any RCRA defined
hazardous waste. As a result they must manage their
mercuric-oxide batteries (which presumably -fail RCRA's TCLP
toxicity leaching test because they contain "35% mercury)
along with their other hazardous waste, and are limited in

how they dispose of then.

A large hospital may use 250-1,200 cells a month, generating
10-47 lbs of mercury a month,37depending largely on the
number of their cardiac care beds. The use per bed seems to
vary greatly, from less than 1 a month to 30 a month

(adapted from Price}.

Both hospitals in Missoula have, or have had in the past,
state issued incineration permits that allow incineration of
medical wastes (including large amounts of plastics) on
site, despite being in the middle of the urban area. It is
also possible that batteries may have been mixed in the
infectious and pathological waste streams that ended in
incineration, thus volatilizing their toxic metals in an
urban area. Currently both hospitals are using BFI Inc.'s
medical waste service. Which waste stream--infectious,
pathological, solid waste--mercuric-oxide cells and othe:

types are ending up in needs determining.

3% E.g. 9 V, D size; and larger battery packs.

At 35% mercury content for a 1.8 oz. cell.
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- Hospitals in Broward Co. FL, because their municipal waste
was going to incineration (Price), have switched their 8.4 v
mercuric-oxide battery packs to zinc-air cells, which last
lohger despite not having a constant power output. Cardiac
monitors that get rfrequent use apparently can have their
batteries replaced before power in the zinc-airs drops off.
Hospitals would also save moneyAby switching, considering
the lower price of zinc-air cells and the large volumes of
mercuric-oxides used.

As with collection from commercial and industrial users,
distributors will first be contacted to help determine the
largest users of mercuric-oxide cells. Hospitals and
industrial/commercial users will in any case be contacted to
determine their volume and disposal practices, including any
current recycling of mercuric-oxides. This is another well

segregated single cell type waste stream.

COLLECTION FROM COMMERCIAL/INDUSTRIAL GENERATORS

Commercial/industrial sources often generate large,
homogenous gquantities of.batteries at a single location.
Potentially large quantities of toxic metals can be kept
from the landfill. The most commonly used types are Pb-acids
and NiCcds.?® Individuals from both Montana Rail Link and

the U.S. Forest Service (USFS) Regional Office have,
unsolicited and before the prbposed program received
publicity, contacted this author with concerns about their

‘waste batteries, indicating some level of concern in the

Bsome cell couple types used in railroads (possibly Ni-
iron?) have a liquid alkaline electrolyte. Diluted, the spent
electrolyte can be used to precipitate (recondition?) cleaning
solutions (what types? Russian railroads idea, check with MRL,
Burlington Northern).
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community about the large quantities of non-consumer waste

cells being generated.

The yellow page index and the blue pages of the Missoula
phone book show these potential commercial/industrial

generators:

~USFS, Post Office, FAA & NWS, GSA, Ft, Missoula, BLM
-State Dpts: Lands, Highway, Transptn, Disaster/Emerg. Svcs.
-Msla Co. Road and Sheriff Dpts, Disaster & Emerg. Services
-City Engnr, Fire, Parks & Rec, Police, Sewer & Street Dpts.
-St. Patrick, Community Medical Center hospitals

-Stone Container, Washington Corporations

-Mountain Water Co, Montana Power, US West

-Mountain Bus Line, Beach Transportation

-Montana Rail Link, Burlington Northern

-truck companies, couriers and express delivery companies
-telecommunications (2-way radio, cellular, egpmt. back-up)
-retail stores v

-office machine sales and repair

-photography, A-V, large and small appliance sales & repair
-electrical equipment sale and repair

-machine shops, power tools, generators, pumps

-general contractors, construction companies

-mining, oil & gas exploration companies

The following companies are listed as suppliers of batteries
(non-vehicle):

-Exide Corporation

-Northwest Distributors

-Okies Electric & Machine

-AX-Men Battery Discount Center
-Mincoff Ignition & Motor Parts
-Quality Supply Inc.

-Battery Supply of Missoula
-Interstate Battery Systems of Helena
-Missoula Auto Electric.

These wholesale suppliers can help reveal the general
pattern of cell distribution--who uses the most of which

types locally. They may also provide contact individuals
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with the commercial/industrial generators.

If the companies, due to their volume of hazardous wastes,
already fall under RCRA regulations for hazardous waste
management, there is an incentive for them to have the
cells’' metals reclaimed. Hazardous waste disposal costs are
roughly the same or more than shipping to a reclaimer, or
more if pavment is received for the cells. Recycling these

cells may actually lower their costs.

RECHARGEABLE APPLIANCE BATTERIES COLLECTION

It appears that consumer appliance manufacturers will
institute a nationwide reverse distribution system within a
year or two because of requirements passed by a handful of
states (chapter 2). Returning these rechargeables will be up
to the consumer, who, after reading a sign in or on the
appliance may (or may not) call a toll-free number for
specific instructions on getting the easy to remove battery
pack back to the appliance manufacturer,‘who will be
required to turn them in for reclamation. There will be no

universal return centers for all brands of battery packs.

The‘new Portable Rechargeable Battery AsSociation~—PRBA,
comprised of appliance and battery'pack manufacturers, is
‘putting together a four part pilot program to meet Minnesota
law and in anticipatjon of the national legislation (NEMA):

1. Reverse distribution: an advertised toll free
telephone number will advise consumers who will accept
their brands' battery pack. If their product or battery
brand is made by a PRBA member with a take back program,
specific instructions will be given. Products of PRBA
members with no specific take back program will fall
under a common take-back set of instructions, either a
mailing or advisal of nearest retail center for that
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brand--the same general system as for companies with
their own program. Consumers with products not made by
PRBA members and with no plan filed with the state the
800 number will take information on that company to
notify the state to establish a program by 1994; if it
joins the PRBA it may use PRBA's generic collection _
program. Consumers will be advised to hold these products
until the companv has a program. News releases, PSA's and
press contacts will publicize the program. The recycling
infrastructure, public and private, will receive
instructions for the batteries they collect.

2. Retail collection: Retail collection points will be
geographically spaced to accept batteries from PRBA
members brands only. Shipping costs, even for hazardous
waste, will be arranged and paid by PRBA member
companies. This aspect of collection will also be
publicized.

3. Drop-off at rural hazardous waste collection sites.

4. Curbside and other recycling program sites.

Obviously, PRBA member companies do not want to pay for the
costs of recycling other companies' batteries. No
information is available about ultimate recvcling after
collection. Apparently only two secondary smelters accept

the small cordless appliance Pb-acids.

Gates Energy Products and other manufacturers of appliance
battery packs are beginning to shape the terminals of their
cordless appliance cells so that primary cells cannot be
substituted. This creates an explosion danger when they are
recharged. This advance now allows manufacturers to make

these cells removable, and redyclable, by consumers (Hogan).

Sanyo and SAFT offer mailback tubes with the sale of their
individual cell NiCds, for ultimate recycling in Japan and
France. Consumers pay shipping but receive substantial
discount coupons for new cells, or a free cell With proof of

purchase (Soviero).
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Missoula could increase the percentage of returned appliance
batteries by publicizing the national program. Some
consumers will not realize or have fbrgotten that their
appliances contain hazardous materials. Also, extra
merchants could be enlisted in the reverse distribution
network, in the same way as with the button cell reverse

distribution system.

VEHICLE Pb-ACID BATTERIES

The market price of lead dropped from around 53¢/1lb in 1979
to 19¢/1b in 1985 before recovering to 40¢/lb in 1989. New
RCRA operating regulations combined with low prices drove
many small secondary lead smelters out of business (EPA Jan.
1992). With the recycling rate now back up to 85% plus,
battery retailers are able to offer around $2 for old
batteries, as K-Mart is doing (Halverson). Retailers also
are developing deposit programs so as to make a profit
collecting old vehicle batteries--shipping costs are minimal

in a reverse distribution system.

The industry association, The Battery Council International
(BCI), supports legislative mandates to require take-back,
ban disposal post signage adv151ng consumers of state law,
and now supports charging a deposit to consumers buying a
new battery without bringing in an old one (EPA Jan. 1992),
Thirty four states have new laws on vehicle batteries, a
handful require deposits. If the-market price of lead falls
in the future, only a deposit system will continue the
current high recycling rate because no states' laws have
enforcement provisions (EPA Jan. 1992). Only Rhode Island is
collecting data on return rates at various points along the-

chain.
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EPA, under pressure from industry and the Bush
administrafion, recently decided not to require collection
of vehicle batteries heading for incineration or landfills,
despite the hazards_ahd its touted 'war on lead', because of
current high recycling rates and the costs of collection. On
the other hand EPA has for several vears allowed the
collection, storage and smelting of‘batteries'to be exempted
from RCRA hazardous waste regulations. This also was a cause

of the resurgence of recycling Pb-acids.

While the price of léad is high, this program need do no
more than remind citizens that almost all retailers are
accepting old batferies, and where they can redeem their
deposits or collect a fee for turning in undeposited
batteries (50¢ each is the current price paid by local
recycling marketers and scrap deélers, $2 at K-Mart, etc.).
Since there is no national law requiring take-back (by
rétaiiers and wholesalers) and the other features
recommended in the BCI model legislation that legislation
and a deposit requirement will be introduced at the next
session of the Montana legislature with the help of the
Montana Environmental Information Center (MEIC). A deposit
requirement insures that the récycling rate does not drop
again to 25% if the price of lead falls.

FLUORESCENT BULBS

Americans use around 500 million fluorescent bulbs a year—-
75% commercially--containing 22 tons (HHWMN Feb. 1992) or 38
tons (Balfour, from US Bureau of Mines data) mercury. Each
bulb, including the new compacts, contains only 15-50 mg (5-
18 ten thousandths of an ounce) mercury. About 5% of the
mercury americans discard annually comes from light bulbs
(NEMA). The mercury absorbs electrons from the electrical
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current), causing it to emit u.v. light which then strikes
the phosphor coating on the tube to finally generate visible
light. ¥

In no way should energy efficient (usually three to four
times) fluorescent bulbs be discarded in favor of
incandescent bulbs. Electricity generated by burning coal,
the most common method, causes the emission of more mercury
into the environment as coal contains mercury, often in high

concentration.

California, followed by several eastern states have banned
the disposal of:commercial/industrial quantities of
fluorescents. The issue is also being considered in RCRA
reauthorization. The EPA Characterization and Assessment
Division of the Office of Solid Waste will probably going to
begin drafting for public and industry commeht a regulation
requiring the recycling of fluorescent bulbs (Watson 1992).
NEMA, the National Electrical Manufacturers Association, has
proposed regulatory or statutory language that would ban
fluorescents from incineration (but not landfilling),
require labelling as to the hazard, and exempt the recycling
of fluorescents from hazardous waste rules (because they

sometimes test as toxic under the TCLP procedure (ch. 2).

Fluorescent bulbs are expensive to recycle, around 10¢/foot,
or 60¢ and 80¢ per standard tube (Watson 1992). <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>