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Introduction

We represent national and state environmental organizations actively engaged in the
development and implementation of mercury product phase-out and collection
programs, and mercury emission control programs, at both the federal and state levels
of government. We possess over a decade of experience with these programs around
the country, and thus can offer the Committee an important perspective on both the
report prepared by the Maine Department of Environmental Protection (DEP) and the
quality of Maine’s programs.

We encourage the Legislature to periodically review the implementation of Maine’s
mercury product stewardship programs, and make adjustments as needed. These
programs are critical to the objective of reducing the mercury load to Maine’s
environment, and thus warrant your continuing vigilance and interest.
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In order to undertake this task, the Committee requires and deserves the basic facts

about the costs and benefits of these programs. Unfortunately, the DEP report provides

neither. The benefits analysis is simply ignored, and the cost estimates are completely

unsupported, and we believe, grossly incorrect. In these comments, we specify some of

the most egregious cost errors in the report. We urge the Committee to investigate

further the factual basis for DEP’s cost estimates, given the comments provided below.

We believe the investigation will reveal DEP’s true implementation costs for the

mercury collection programs are a small fraction of what DEP claims they are.

In addition to evaluating DEP’s cost estimates, we will provide some context for

considering the cost per pound of mercury removal, once the Committee determines

what that number really is. Then we will comment specifically on the performance of

Maine’s thermostat collection program relative to other programs nationally, and discuss

the importance of maintaining the state vehicle switch program given recent national

developments.

DEP’s Mercury Collection Program Cost Estimates

Without any supporting documentation, DEP provides cost estimates for its mercury

collection programs in Table 3 (p. 21) of the report. DEP estimates the total agency

implementation cost for the mercury collection programs over ten years is a shade over

$2.5 million dollars. Three cost components (staff salaries, “other”, and SPO

disbursements) constitute 92% of the total estimate, thus we will focus our comments

on these three areas.

A. Salaries

According to the DEP report, the salary cost estimate of $1 ,229,461 is based upon

“three full-time positions, whose sole focus is product stewardship management” (p. 19).

We believe this salary cost figure is grossly overstated because much of the staff

time was actually devoted to the e-waste program and thus should not be

attributed to mercury collection, and each of the staff devoted to mercury

collection had other job responsibilities contrary to DEP’s claim.

As the DEP report acknowledges, the e-waste product stewardship program targets the

collection of lead-containing products, not mercury (p. 16). To the best of our

knowledge, since 2005, two of the three DEP staff involved in product stewardship

program implementation at DEP devoted the majority of their time to the e-waste

program. DEP’s apparent inclusion of this staff time to ‘mercury collection programs” is

simply inexplicable, as is DEP’s failure to even discuss the cost effectiveness of the e
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waste program in terms of cost per pound of lead diverted from solid waste. This error
alone could reduce the staff salary cost estimate by 50% or more, since it affects two
the three staff involved.

Furthermore, we believe even a cursory investigation will reveal the staff involved had
significant responsibilities unrelated to product stewardship. One of the staff, for
example, while previously working on the vehicle switch program, also assumed
substantial responsibilities for unrelated aspects of Maine’s mercury product legislation,
including but not limited to processing product sales ban exemption requests at DEP,
and coordinating DEP’s activities with other states on such exemption requests,
mercury use reporting, and mercury product labeling through the Interstate Mercury
Education and Reduction Clearinghouse (IMERC).

A second staff person has been responsible for universal waste training and
implementation, which to a significant extent involves the collection of mercury products,
as well as other products containing toxic chemicals, outside of the product stewardship
programs. It is our understanding that these responsibilities and others actually
comprise most of this person’s time.

While it is not possible for us to determine what the correct salary cost estimates should
be, because DEP provides no supporting data or calculations, it is certainly possible
that removing the portions of salaries related to e-waste program implementation, and
related to other job responsibilities, would reduce DEP’s salary cost estimate for
mercury collection programs by 75% or more.

B. “Other” Costs

DEP only itemizes two items in this cost category, specifically printing of a brochure in
2008 and training, both related to the lamp collection program which only recently
started (p. 19). It is hard to envision how these two items add up to the “other costs”
estimate of $331,602. Obviously, DEP has incorporated many other expenses into the
“other” costs, without any indication of what they might be.

Again, we urge the Committee to request itemization and documentation of these costs.
Then, for each of the itemized costs, please determine whether DEP was reimbursed
for any of these costs (i.e., travel to attend conferences or out-of-state meetings);
whether the activity is actually related to product stewardship exclusively, or more
broadly related to mercury issues, universal waste management, IMERC activities, or
other DEP programs; and whether DEP received a grant or other financial support from
U.S. EPA or elsewhere to offset these program costs.
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C. Funds Disbursed by the State Planning Office

From 2001-2006, the State Planning office disbursed $750,000 in bond funds to
municipalities to support the development of local government infrastructure to store
and manage universal wastes. In essence, these funds were used to construct storage
sheds and other structures to house these materials until they were shipped offsite.
Without even the slightest justification, DEP allocates the entire SPO disbursement to
the cost of mercury collection product stewardship programs (p. 19).

In fact, the connection between the SPO disbursements and product stewardship
programs is tenuous at best. First is the question of timing. The SPO bonds and
disbursements pre-date the lamps and thermostats mercury product stewardship
programs by years, and the vehicle switch program had its own collection system
through their in-state agent, and thus bypassed the infrastructure SPO paid for. Thus,
the SPO disbursements did not even have the product stewardship programs in mind.
Rather, the SPO money was intended to improve the waste handling practices at
municipalities receiving universal waste.

Second, the reality is that much of the mercury collected by the infrastructure SPO paid
for is managed outside of the product stewardship programs. For example, in 2009, the
Thermostat Recycling Corporation (TRC) reported collecting 267 thermostats from
municipalities.1 However, in that same year, DEP reported 655 thermostats were
managed under the universal waste rules, separate from the TRC program, and it is
likely most, if not all, of these thermostats originated from municipalities.2 This reality
should not be surprising after all, since only 44 municipalities in Maine have TRC
collection bins.

Third, the infrastructure SPO paid for is not exclusively used for mercury products. The
storage sheds were intended in many cases for all universal wastes, which include
rechargeable batteries, PCB ballasts, and cathode ray tubes. They may also have been
used in some cases to manage other household hazardous waste, such as waste oil,
and oil-based paint.

Under these circumstances, the Committee should consider whether jy of the SPO
disbursements can properly be attributed to the mercury product stewardship programs.
The vehicle switches don’t go to the SPO fund recipients, most mercury thermostats
handled by municipalities are not collected by TRC, the SPO fund disbursements pre
date the lamp and thermostat collection programs by years and were thus intended for a

1 TRC 2009 Annual Report, dated January 30, 2010, Appendix A.
2 Implementing Product Stewardship in Maine, Maine DEP, January 15, 2011, Table 3, p. 34.
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different purpose, and other items aside from mercury are managed in the infrastructure
that was financially supported by SPO.

D. Summary of Issues Related to DEP’s Cost Estimates

The three elements of DEP’s mercury collection costs that comprise 92% of the total
lack factual foundation in the report, and appear grossly overestimated. Staff salaries
are apparently inappropriately allocated to mercury collection even though staff worked
on e-waste collection or other job responsibilities. “Other” costs are almost entirely
unspecified and unsupported. And SPO bond disbursements for universal waste
storage infrastructure at municipalities are all allocated to product stewardship program
costs even though the disbursements had virtually nothing to do with the stewardship
programs at the time. DEP’s true implementation costs are only a small fraction of what
is claimed in the report.

Cost-Effectiveness of Mercury Removal

Once the Committee determines the true DEP implementation costs, then it needs to
place these costs in an appropriate context for evaluation purposes. One appropriate
context is the cost of mercury removal in other programs intended to keep mercury out
of the environment, so that it does not contaminate aquatic food supplies.

For comparison purposes, the Committee should consider the cost of mercury removal
considered acceptable by the Bush Administration when it issued mercury emission
controls for power plants in 2005 (later overturned by the U.S. Court of Appeals as too
weak). Under the Bush Administration regulations, the cost of mercury removal was
$39,000 per pound.3 More recently, the U.S. Environmental Protection Agency (EPA)
proposed a prohibition on mercury use in chlorine and caustic soda production (the
same process used at Holtra-Chem in Orrington, Maine). In this rulemaking, EPA
calculated the cost of mercury removal at about $20,000 per pound, with a possible cost
range of $13,000-$31,000 per pound.4 In the recently promulgated cement plant air
emission standards, the annualized cost of installing mercury emissions control
equipment was estimated to be $1 13 million,5 achieving an annual mercury emissions
reduction of 16,400 pounds,6and thus a cost effectiveness of $6,890 per pound of
mercury removed.

76 FR 13862 (March 14, 2011), citing 70 FR 28606-28700 (May 18, 2005) when the rules were issued.
76 FR 13858-9 (March 14, 2011).

75 FR 55024 (September 9, 2010).
6

75 FR 55029 (September 9, 2010).
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That the Maine mercury collection programs will prove to be very cost effective (once
Maine DEP implementation costs are properly revised) should not surprise the
Committee or other interested observers. It will always be more cost effective to
remove mercury from solid waste before it is aggregated with other wastes. Once
aggregation occurs, mercury capture involves more expensive emissions control
mechanisms, and even then will not capture all of the mercury. Recent emissions data
from both New York State and Maryland found that municipal waste incinerators
operating in those states were significant emitters of mercury, emitting more mercury
than coal-fired power plants.1 In 2009, nearly 900,000 tons of municipal solid waste —

or one third of Maine’s total MSW — were sent to municipal waste incinerators in Maine.8

In press accounts (but not in the report), DEP suggests the purchase price of mercury
(quoted at $10/Ib) is somehow relevant to the program evaluation process.
Unfortunately, DEP’s suggestion reflects a huge misunderstanding of product
stewardship program objectives.

Product stewardship is aimed at removing mercury from products already in commerce
so that this mercury cannot enter the environment. DEP’s purchase price refers to
mercury before it has been introduced into products and processes. Of course, it is
cheaper to buy mercury in bulk than capture it from products already dispersed in
society. However, the higher cost of recovering mercury from products already in
commerce reflects the much greater likelihood for mercury release from these products,
which is, of course, the whole point of these programs.

Indeed, bulk mercury will not be released into the environment under the federal
framework now coming into place. Under the Mercury Export Ban Act of 2008, mercury
can no longer be exported from the United States effective January 1, 2013. Moreover,
excess mercury supplies within the USA will be sequestered and stored rather than re
introduced into the domestic or global marketplace. Therefore, someone is very unlikely
to buy mercury unless they have an immediate and economically valuable use for it.
This hypothetical DEP mercury purchaser then is either one of a declining number of
domestic manufacturers still using mercury, or a fool facing the prospect of paying for
long-term mercury storage costs.

In short, comparing the true Maine mercury program collection costs to comparable
costs of keeping mercury out of the environment will demonstrate that Maine’s mercury

Connecting the Dots on Mercury Pollution, New York Public Interest Research Group, December 2011; Waste-to
Energy: Dirtying Maryland’s Air by Seeking a Quick Fix on Renewable Energy?, Environmental Integrity Project,,
October 2011.

Solid Waste Generation and Disposal Capacity Report for CV 2009, Maine State Planning Office, January 2011, p.
25.
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collection programs are a bargain. This does not mean they cannot be improved, but it
does mean they should be strengthened rather than weakened or dismantled.

Maine’s Mercury Thermostat Collection Proçjram

In the report, DEP compared Maine’s e-waste collection program to programs in other
states, on a per capita basis (Table 4, p. j5)9 Why then didn’t DEP do the same per
capita comparison for the mercury thermostat collection program?

Had DEP conducted the per capita comparison, DEP would have found that Maine’s
thermostat collection program is the best in the nation. Using 2008 data, the Multi
State Products Campaign computed the per capita TRC program collection rates for
every state in the country. As indicated in the attached report “Turning Up The Heat”,
Maine’s per capita collection rate was 42.2 per 10,000 people, compared to second
place Minnesota at 24.4, and third place Vermont at 22.0 per 10,000 people.1° Maine
exceeded the performance of the vast majority of other states by five times or more.

The Campaign has been unable to produce similar analyses using post-2008 collection
data, since TRC stopped publishing its state-by-state collection results following release
of “Turning Up The Heat”. However, using what 2010 TRC collection data it could
obtain from other states, California’s Department of Toxic Substances Control (DTSC)
recently determined Maine continues to lead the nation. By 2010, the Maine program
had improved its nation’s best per capita collection rate to 54.4 per 10,000 people, with
second place belonging to Maryland at 52.09, and Vermont remaining the only other
state in the same class as Maine. By comparison, the California TRC program was
collecting thermostats at a rate of 3.58 per 10,000 people, meaning Maine’s program
was over 15 times better than California’s.11

Significantly, DTSC also conducted a three year average analysis, based on data from
2008, 2009, and 2010. This analysis showed Maine leading the nation at 41.9 per
10,000 people, with Vermont a distant second, and California at 1.85 per 10,000

Unfortunately, the execution of DEP’s ewaste comparison was flawed since it compared apples to oranges in
terms of products and entities covered in the various e-waste programs.
10 .See Attachment 1, Exhibit 4.

The entire DTSC presentation can be found at http://www.dtsc.ca.gov/LawsRegsPolicies/Regs/upload/Mercury
Thermostat-Workshop-Presentation-1.pdf. Slide 9 of this presentation is the source of these data. We converted
the per capita collection rates to a per 10,000 people basis, to be consistent with the Campaign analysis of the
2008 data.
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people.12 No matter how you aggregate the data, the Maine program has been the

best in the nation for at least three years running.

Curiously, rather than celebrating this singular achievement, DEP senior management
instead chooses to cast doubt on its own program. DEP reiterates TRC’s allegations
that 20% of incentive payments were wrongly paid (p. 12), without mentioning that
Maine’s Attorney General has concluded TRC’s allegations are without merit.
Specifically, in its 2009 Annual Report, TRC argued only ‘contractors”, “service
technicians”, and “homeowners” are entitled to receive incentive payments under the
statute as currently worded. However, the Maine Attorney General’s office rejected
TRC’s interpretation of the law, arguing the statute was never intended to limit
payments to these persons, since in part under the TRC reasoning, renters would not
qualify because they are not technically homeowners.13

It is thus fair to ask why DEP’s senior management reiterates the TRC claim of improper
incentive payments without further noting that TRC’s interpretation of the statute was
rejected by both Maine DEP program staff and the Attorney General’s office? In
addition, why doesn’t DEP mention the legislative changes agreed to by this Committee
last year which would have resolved the incentive payment eligibility issues in a manner
consistent with the AG’s office? Indeed, while the DEP report makes much ado about
the program not meeting the aspirational collection goals contained in the statute (p.
22), DEP never points to the real cause of the problem — TRC’s ongoing resistance to
maximizing thermostat collection under the current Maine legislative framework.

In summary, the DEP report conveniently omits a per capita comparison of Maine’s
thermostat program with other states which would clearly show that Maine’s program is
the best in the country. Instead, DEP’s management attempts to raise doubts about the
program, acting as ambassadors for out-of-state thermostat manufacturers at the
expense of Maine citizens seeking financial incentives provided for them under the law.

Maine’s Vehicle Switch Collection Program

DEP in its report baldly asserts, without justification or explanation, that the vehicle
switch program “...should be reevaluated due to the success of the program...” (p. 22),
suggesting the program has largely accomplished its mission, Incredibly, DEP makes
this assertion without even the slightest consideration of the number of mercury
switches still remaining in Maine’s vehicle fleet.

12
http://www.dtsc.ca.gov/LawsResPolicies/Res/upload/Mercury-Thermostat-Workshop-Presentation-1.pdf,

slide 8, again converted to a per 10,000 people basis.
13 E-mail from Nancy Macirowski, Assistant Attorney General, July 11, 2011.
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There is in fact a very large inventory of mercury switches still in vehicles on the road.
The National Vehicle Mercury Switch Recovery Program (NVMSRP) estimates there
are 21 million auto mercury switches still in vehicles on the road in this country. These
switches will continue to flow into the salvage vehicle for the next 20 years.14

For Maine, NVMSRP estimates vehicles retired here over the next 20 years will contain
an additional 121,000 switches. This is more than twice the number of mercury
switches recovered in Maine to date. Accordingly, the mission of the program is far
from over.

The ongoing need for this program was acknowledged by DEP just six months ago. In
June 2011, Maine and other states entered into a legal settlement with the General
Motors Corporation as part of the company’s bankruptcy proceedings which expressly
acknowledged that switch collection programs would be operational through at least
2022, and provided company funds from the old General Motor’s assets to support this
effort. Maine DEP endorsed this legal settlement six months ago, yet fails to
acknowledge it in the report or attempt to justify the policy reversal.

Moreover, eliminating the Maine legislated program would mean reversion to the less
effective national program without Maine’s financial incentive. Nationally, the mercury
switch recovery rate has struggled to capture more than 20% of the switches in vehicles
retired each year, while Maine has recently achieved recovery rates of 30% or more.15

National Yearly Auto Switches Collected & Recovery Rates 2007 to 2011
Year Number Switches Collected - Capture Rate
2007 720,653 16%
2008 970,339 22%
2009 894,519 24%
2010 630,574 17%
2011 693,040 19%

14 The NVMSRP Measurement Committee established a consensus model which estimates the number of mercury
containing switches in vehicles and projects anticipated retirement of the switches from the vehicle fleet. This
model is supported by U.S. EPA. See http://www.elvsolutions.org/model.html.

See http://www.egonline.com/services/ELVS-Mercury-Switch-Recovery-Program/annuaI-re,ort.asp?year rail.
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Maine Yearly Auto Switches Collected & Recovery Rates 2003 to 2010

Number Switches Pounds Capture Program
Year Collected Mercury Rate Administration
2003 L 1,613 4 7% Maine
2004 3,831 8 17% Maine
2005 4,520 10 21% Maine

2006 17,746 39 81% Maine
2007 3,734 8 17% Maine
2008 6,972 15 33% Maine
2009 6,868 15 33% Maine
2010 5,685 13 30% Maine

Even the less effective national recovery rates may not be sustained in the future since
the national program is currently underfunded. The national program was established
under a voluntary Memorandum of Understanding, and received financial support from
the automotive and steel industries. Since the completion of the initial 3 year cycle in

June 2009, these industries have not renewed their funding commitments, raising
doubts about the long-term continuation and effectiveness of the national program.

In short, DEP failed to undertake even the most rudimentary investigation required to
determine whether the vehicle switch program should be re-evaluated. DEP simply
jumps to a conclusion and expects the Committee to jump with it, regardless of the
underlying facts. We trust the Committee will undertake its responsibilities with more
vigor than DEP has provided.

Conclusion

DEP’s product stewardship report fails to properly evaluate either the costs or benefits
of Maine’s product stewardship programs. The benefits side is ignored; the cost side
consists of a series of unsupported or improperly inflated estimates. The Committee
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should investigate DEP’s cost estimates, requesting appropriate documentation and
justification, so that a proper accounting of costs can be performed. We believe once
this occurs, DEP’s costs will be a small fraction of what is provided in the report, and the
cost effectiveness of Maine’s mercury collection programs will be undeniable.

Sincerely,

David Lennett,
Senior Attorney
Natural Resources Defense Council

Michael Bender,
Executive Director
Mercury Policy Project

Amber Meyer Smith,
Director of Programs and Government Relations
Clean Wisconsin

Laura Haight,
Senior Environmental Associate
New York Public Interest Research Group

Elizabeth Saunders,
Legislative Director
Clean Water Action

Jeff Gearhart,
Research Director
Ecology Center of Michigan

Attachments

Attachment 1 — Turning Up the Heat: Exposing the Manufacturers’ Lackluster Mercury
Thermostat Collection Program, Report from the Multi-State Mercury Products
Campaign
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Executive Summary

Throughout the United States, mercury poses a severe
health and environmental threat. The federal Centers
for Disease Control and Prevention estimates that
between 300,000 and 630,000 infants are horn in the
United States each year with mercury levels that are
associated with the loss of IQ.

Mercury containing thermostats are a signifi
cant source ofpreventable mercury pollution.
The U.S. Environmental Protection Agency
(EPA) estimated that 2-3 million thermostats
come out of service each year. Each thermostat
contains about four grams of niercury.

While intact mercury-containing thermostats do not
pose a public health risk, when they are disposed of in
landfills or incinerators, the mercury can be released
into the environment where it makes its way into
lakes, rivers. and streams and contaminates fish.

Over the last fifteen years, the use of mercury
in U.S. thermostat manufacturing has been
reduced from 15-21 tons annually to less than
one ton per year. This striking reduction can be
attributed to state legislation banning the sales of new
mercury thermostats, and the subsequent ending of
mercury thermostat production by the “Big 3 manu
facturers,” Honeywell, White-Rodgers, and General
Electric.

however, ending the production and sale of new mer
cury thermostats addresses only part of the problem.
Tens of millions of mercury thermostats con
taining several hundred tons of mercury are
still in use in U.S. homes and businesses. Given
that mercury-containing thermostats can last 15 to 30

years or more, this vast reservoir of mercury currently
on the walls in homes and businesses will be making
its way into landfills and incinerators for decades to
come unless effective collection programs are created.

In 1998, the Big 3 manufacturers developed a volun
tary recycling program, administered by a non-profit
entity they created called the Thermostat Recycling
Corporation (TRC). TRC provides participating

wholesalers with collection bins where HVAC contrac
tors drop off old mercury thermostats. When the bins
are full, they are shipped to TRC for recycling.

Unfortunately, TRC collection data indicates that
their voluntary program has failed to collect the vast
majority of mercury thermostats coming out of ser
vice. From 1999 to 2008, TRC collected 3.65 tons of
mercury. During that same period, the EPA conserva
tively estimated 70-100 tons of mercury in thermo
stats came out of service. Over the past decade,
TRC has collected less than 5% of what EPA
estimated came out of service.

In many states, the TRC program barely functions,
capturing only a tiny fraction of discarded mercury
thermostats. It’s clear that the TRC program is cap
turing only the tip of the iceberg, and certainly not
meeting its own program objective of “recycling every
end of use mercury-containing thermostat.”

However, the TRC program results are much better
when financial incentives are included, In 2006,

Maine enacted the nation’s first comprehensive mer
cury thermostat collection law and has the highest per
capita mercury thermostat collection rate in the coun
try. Among other requirements, the law obliges ther
mostat manufacturers to collect mercury thermostats
and provide a $5 financial incentive to encourage pro
fessionals and homeowners to recycle thermostats. A
project in Vermont and a nationwide review of collec
tion programs also found a financial incentive to be a
critical factor for motivating program participation.

Adopting strong state laws with financial in
centives and performance standards for recy
cling mercury thermostats is the most impor
tant change needed to drastically improve the
TRC program and prevent mercury pollution.
This report reviews the threat posed by mercury ther
mostats and makes recommendations for state 1)10-

grams. The full set of recommended changes is de
tailed at the end of the report.

Turning Up the Heat Page 1



Introduction

Mercury’s Health and
Environmental Threats

Even in small quantities. mercury can cause signifi
cant health and environmental problems. Mercury
released into the atmosphere can be transported long
distances and deposited in aquatic ecosystems, where
it converts to methyl mercury, the most toxic form of
mercury.

Mercury is a danger to the de
velopment of the human fetus
and young children. The federal
Centers for Disease Control and
Prevention estimate that be
tween 300,000 and 630,000

infants are horn in the United
States each year with mercury
levels that are associated, at
later ages, with the loss of IQ.2

New evidence indicates that methyl mercury exposure
may increase the risk of cardiovascular disease in hu
mans, especially adult men.3

Methyl mercury bioaccumulates and bi omagn ifies in
the food chain, so for most people, the main source of
exposure is fish consumption. If mercury accuniula
tion reaches levels that pose risks to human health,
states issue fish consumption advisories to provide
information to their residents on the ainouni and
types of fish that are safe to eat.4 In 2008, 8o% of all
fish advisories in the United States were due to the

presence of mercury, covering all 50 states, one US.’
territory, and three tribes. Twenty -seven states
have statewide advisories for all their fresh
water lakes and rivers, and 13 states have
statewide advisories for all their coastal wa
ters

Similarly, the Food and Drug Administration (FDA)

and the Environmental Protection Agency (EPA) ad
vise women who may become pregnant, pregnant
women, nursing mothers, and young children to avoid
some types of fish and to eat fish and shellfish that are
lower in mercury.h

Mercury Use in Thermostats

Mercury thermostats use mercuiy switches to control
room temperature through communication with heat
ing, ventilating, and air conditioning (HVAC) equip
ment. Older thermostats often contain mercury. The
photo shows some common mercury thermostats and
the glass ampule under the cover, which contains the
mercury.

Mercury thermostats have bi
metal coils that contract and
expand with room temperature.
When the coil contracts or ex
pands, it activates the mercury
switch, which opens or closes a
circuit to make the furnace, heat
pump, or air conditioner turn on

or off.7

The amount of mercury in each thermostat largely

depends upon the number of switches it contains,

which will depend on how many heating and cooling
systems it activates. According to TRC, mercury ther

mostats contain an average of 1.4 mercury switches,

with a minimum of 2.8 grams of elemental mercury

per switch.Therefore, the total amount of mer
cury used in each mercury thermostat aver
ages to about four grams.8

The mercury in a thermostat will pollute the air, land
or water if not managed properly at the end of its use
ful life. As TRC correctly observes on its web-
site, “a mercury-switch thermostat poses a
risk to the environment.., when improperly
disposed in solid waste” because the mercury
will be released if the thermostat is broken,
crushed, or burned during waste handling or
at a landfill or incinerator.9 Since mercury is
volatile at room temperature, even mercury releases
during crushing or breakage typically becomes part of
the mercury pollution problem.

Turning Up the Heat Page 2



Alternatives to Mercury
Thermostats

Excellent alternatives to mercury thermostats are
available, many of which have the added benefit of
being energy efficient. The best alternatives are pro
grammable, digital thermostats, which can be set to
change the temperature at specific times of the day.

EPA’s Energy Star program notes that a prop
erly programmed digital thermostat can save
a family $180 a year in energy costs.io Several
electric utilities around the country offer rebates of
$25 -$ioo to encourage the purchase of programma
ble thermostats in order to reduce energy use.”

Although programming the thermostat is no more
difficult than adjusting a digital watch, many new
thermostats are “smart” — meaning they come pre
programmed with energy efficient settings. This way,
even those not adept at working digital gadgets can
immediately start accruing cost savings and environ
mental benefits from their non-mercury thermostat.

The Phase-Out of Mercury
Thermostats

For decades, mercury-added thermostats occupied a
dominant share of the U.S. market place, particularly
after Honeywell’s introduction of the popular T-87
round model in 1953. Even after electronic non-
mercury thermostats were introduced several decades
ago, millions of mercury -added thermostats were still
manufactured.

EPA estimated 15-21 tons of mercury was used to
manufacture thermostats in 1997.121n 2001, thermo
stat manufacturers used 14.63 tons of mercury to
manufacture thermostats, according to the reports
they filed with the Interstate Mercury Education and
Reduction Clearinghouse (IMERC).’ 3 Virtually all of
this mercury was reportedly used by the Big 3, as indi
cated by the IMERC report they filed collectively.14

Even in 2004.14.45 tons of mercury were reportedly
used to manufacture thermostats, again mostly by the
Big

.
However, by 2007 mercury use dropped

by 73%. (See Exhibit 1.)

This (Iramatic drop in mercury use trom 2001-2007

can be attributed in large part to the passage of legis
lation in 15 states prohibiting the sale of new mercury

Exhibit 1

Annual Mercury Use in Thermostat
Manufacturing 2001-2007 (Tons)

16

14 l46 1445%

2004

Mercury use in thermostats dropped 73% from
200 1-7 in large part due to state laws banning the
sale of mercury-containing thermostats’

thermostats. In the face of shrinking market availabil
ity for their mercury products, Honeywell announced
in 2006 that it would end its production of mercury
thermostat switches, and the other companies in the
Big 3 have reportedly followed suit. Based on these
announcements, post-2007 mercury use can be ex
pected to decline to under one ton •i6

This 73% reduction in thermostat mercury use mir
rors a smaller but still substantial drop of 46% in
overall mercury use in U.S. product manufacturing.
IMERC reports decreases by various product catego
ries, largely due to state product restrictions.
(See Exhibit2.)

Exhibit 2

2001-2007 Mercury Consumption
U.S. Mercury Product Manufacturing

Products & Total Mercury Sold in U.S. (Tons)
Components 2001 2004 2007
Switches & Relays 57.81 51 .78 30.77
Dental Amalgam 30.77 30.39 16.48
Thermostats 14.63 14.16 3.86
Lamps 10.16 9.56 10.63
Miscellaneous 5.11 2.40 2 78
Batteries 2.95 2.53 2 07
Chemicals & Solutions 1.03 0.91 1.43
Sphygmomanometers 2.15 1.11 0.83

Thermometers 1.70 1 40 0 30
Manometers 0.97 1.27 0
Barometer 0.18 0.12 0
Total —129.4 tons —115.2 tons -69.2 tons

Mercury use in U.S. product manufacturing dropped
by 46% from 2001 to 2007.17

2001 2007
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The Failing Industry Thermostat
Collection Program

Tons of Mercury in Thermostats
Awaiting Collection

While very few new mercury thermostats will be
manufactured in the United States,18 there are many
millions of mercury thermostats still in use from his
toric sales. Conservative estimates show these
thermostats contain 230 tons or more of mer
cury. Thermostats can effectively operate for 30

years or more, and in fact are more routinely replaced
as a result of building renovations or heating/cooling
system upgrades than product failure.

In 1994, EPA estimated 70 million mercury therrno
stats were installed in domestic residences, and based
on three grams of mercury per thermostat, calculated
that 230 tons of mercury were on the wall in Amen-
can homes.19 The 230 tons may have been an under
estimate of the mercury reservoir attributable to ther
mostats insofar as only thermostats in homes (and
not commercial or other buildings) were considered,

and the average mercury thermostat contains about
four grams of rnercury.20

Of course, not all these thermostats will come out of
service at the same time. EPA estimated that 2-3

million mercury thermostats come out of ser
vice each year, amounting to 7-10 tons of mer
cury, again assuming only three grams of mercury
per thermostat. 21 This EPA value must also be consid
ered a very conservative estimate, since that same
year, in consultation with Honeywell as part of the
economic support for the universal waste rulemaking,
EPA estimated about 4.5 million mercury thermostats
were removed from service annually, 3.4 million from
households and the rem ainder from businesses.

Similarly, TRC (through its consultant) recently pro
vided the State of California its estimate of how many
mercury thermostats are available for recycling annu—

ally in that state. Estimating only 22%-46% of ther
mostats from businesses and 27%r47% of thermostats
from households in California contain mercury, TRC
calculated between 237,000-490,000 mercury ther
mostats will he discarded this coming year state
wide. 23 Significantly, the midpoint of this TRC esti
mate (363,500) is larger than the uppermost range of
EPA’s very conservative 1994 estimate, based upon
California’s per capita portion of this estimnate.24

The Thermostat Recycling
Corporation

In 1998, the Big 3 established a non-profit entity

called the Thermostat Recycling Corporation (TRC),
and began a voluntary industry take hack program to
collect mercury thermostats in nine states. The TRC
program expanded to an additional 13 states in 2000,

and became a national program (excluding Alaska
and Hawaii) in 2001.25

Under the base TRC program, thermostat
wholesalers voluntarily enroll to receive a
TRC -supplied container for thermostat collec
tion. HVAC contractors are then encouraged
to drop off mercury thermostats at participat
ing wholesaler locations when they purchase
new thermostats or other supplies.

When the collection container is full, the wholesaler
ships it, at TRC expense. to a Honeywell facility in
Minnesota, where the thermostat is dismantled and
the mercury switch is sent to a commercial mercury
recovery facility. A new collection box is sent to the
wholesaler after receipt of the shipped container, free
of charge, so the out -of—pocket cost for the participat—
ing wholesaler is limited to a one—time charge (now
$25.oo) for the initial collection hox.26
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TRC Program Collection Data

Unfortunately, TRC collection data indicate the base
program has failed to collect the vast niajorityofmer
cury thermostats coining out of service. Exhibit 3 pro
vides the national program collection data through
2008, the last year for which data are publicly avail
able.

Over this ten year period, TRC collected 7,300

pounds, or 3.65 tons of mercury. Compared to the
conservative EPA estimate of 70-100 tons of

mercury in thermostats coming out of service,

the TRC program captured 3.7-5%.

Even looking at just 2008, the program’s most suc
cessful year, TRC collected 6.4 -9.2% of the EPA mer
cury estimate.

Another way to evaluate TRC program effectiveness is
to examine the state-by-state program performance
data. Exhibit 4 provides the 2008 state collection
data, sorted by per capita rates. In almost half of the
states where TRC collected thermostats in 2008 (21 of
45), TRC collected less than 1,000 thermostats. TRC
collected more than 5,000 thermostats in only nine
states.

Exhibit 3

TRC National Annual Collection Summary

Thermostats Mercury lbs.Year
Collected Collected

1999 27,780 237

2000 31,611 256

2001 48,215 402

2002 90,501 762

2003 64,957 626

2004 80,094 729

2005 87,899 820

2006 113,658 1,083

2007 114,158 1,103

2008 135,604 1,282

Over the past decade, TRC has collected 7,300 lbs.
of mercury — less than 5% of what EPA conserva
tively estimated came out of service.

Using TRC’s own estimate of [lie number of mercury
thermostats discarded in California, TRC collected
only 1-3% of the available thermostats in that state.

Other evaluations of the TRC program come to a simi
lar conclusion. For example, the Northeast Waste
Management Officials’ Association (NEWMOA) re
cently estimated TRC collected approximately 3% of
the mercury thermostats coming out of service in
Massachusetts during 2006. Capture rates for other
northeast states ranged from 1.3% in New York to
12.7% in Maine.

TRC as Spin Doctors

Rather than working to address these meager
collection rates, TRC is working to spin the
results of their program. In its 2008 Annual Re
port, TRC is “ecstatic” about the 19% overall increase
in thermostats collected versus 2007, and the “double
digit” increases in 27 states.

However, a closer look at TRC’s data indicates this
method of measuring program performance by an
nual improvement mostly identifies state collection
rates moving from paltry to pathetic.

Exhibit 5 reproduces Table 1 of TRC’s 2008 Annual
Report providing the state-by-state 2007 and 2008

comparisons. The chart demonstrates, almost invaria
bly, the states with the highest growth rates collected
fewer than 1,000 thermostats in 2007, thus even with
triple digit increases in collection rates, thermostat
collection in these states remains extremely poor.

Accordingly, many of the states with the highest
growth rates (i.e., Georgia, Texas) still rank among
the lowest in per capita collection rates (compare Ex
hibits 4 and 5). For example, Georgia is ranked first
with a 1050% improvement, but still barely collected
500 thermostats statewide and ranks near the bottom
in per capita collection rates.

The objective of thermostat collection is to ensure the
mercury in thermostats is not released into the envi
ronment at their end of life. Measuring program per
formance based on its ability to capture mercury tlier
mustats coining out of service is the best indicator of
achieving this objective.

In contrast, measuring effectiveness through annual
program improvements masks the amount of mercury
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Exhibit 4

TRC 2008 Per Capita
State Collection Data

Thermostats

State
Thermostats Population coil acted

Collected 2008 per 10000
residents

Maine 5,555 1,316456 42.2

Minnesota 12,724 5,220,393 24.4

Vermont 1,367 621,270 22.0

Maryland 10,207 5,633,597 18.1

Wisconsin 8,663 5,627,967 15.4

Virginia 8,191 7.769.089 10.5

Oregon 3,072 3,790.060 8.1

Delaware 681 873,092 7.8

North Dakota 483 641,481 7.5

Ohio 8,571 11,485,910 7.5

Michigan 7,436 10,003,422 7.4

Indians 4,614 6.376,792 7.2

Florida 12.410 18,328,340 6.8

Pennsylvania 7,560 12,448,279 6.1

Nebraska 998 1,783,432 5.6

Connecticut 1.838 3.501.252 5.2

Iowa 1,536 3,002,555 5.1

Washington 3,336 6,549,224 5.1

Kansas 1,317 2.802,134 4.7

Montana 435 967,440 4.5

Massachusetts 2,770 6,497,967 4.3

New Hampshire 546 1,315,809 4.1

Idaho 565 1,523.816 3.7

North Carolina 3,407 9,222,414 3.7

Kentucky 1,571 4269,245 3.7

Rhode Island 370 1,050,788 3.5

Illinois 4,336 12,901,563 3.4

New Jersey 2,756 8,682.661 3.2

West Virginia 455 1.814.468 2.5

South Dakota 173 804,194 2.2

New York 3,774 19,490,297 1.9

California 7.007 36.756,666 1.9

Missouri 895 5,911,605 1.5

Tennessee 880 6,214,888 1.4

Arizona 763 6,500.180 1.2

Nevada 254 2,600,167 1.0

Colorado 482 4,939,456 1.0

South Carolina 376 4,479,800 0.8

Texas 1,820 24.326.974 0.7

Arkansas 212 2,855,390 0.7

Oklahoma 248 3,642,361 0.7

Georgia 506 9,685,744 0.5

Mississippi 142 2,938,618 0.5

Louisiana 183 4,410,796 0.4

Alabama 119 4.661,900 0.3

Alaska 686,293 0.0

D.C 591,833 0.0

Hawaii 1,288,198 0.0

New Mexico 1,984,356 0.0

Utah 2,736.424 0.0

Wyoming 532.668 0.0

Totals 135,604 304,059,724 4 5

Exhibit 5

TRC 2007 to 2008 State Comparisons
of Number of Thermostats Collected

State 2007 2008 Growth

Georgia 44 506 1Q50 00%

Texas 344 1820 429 07%

Rhode Island 81 370 356 79%

Nevada 58 254 337 93%

North Dakota 112 483 331.25%

Idaho 166 565 240.36%

West Virginia 153 455 197 39%

Delaware 229 681 197.38%

Montana 174 435 150.00%

Michigan 3135 7436 137,lg%

Kentucky 674 1571 133og%

Connecticut 839 1838 119 07%

Nebraska 562 998 77 58%

Arkansas 122 212 73 77%

Kansas 836 1317 57.54%

New York 2396 3774 57 51%

Virginia 5817 8191 40 81%

Massachusetts 2024 2770 36.86%

South Carolina 280 376 34 29%

Ohio 6544 8571 30 97%

Pennsylvania 6175 7560 22.43%

California 5750 7007 21 .86%

Maine 4656 5555 19.31%

New Jersey 2329 2756 18 33%

Minnesota 10795 12724 1787%,

Maryland 8765 10207 1645%

North Carolina 2994 3407 13 79%

Oregon 2796 3072 9 87%

Florida 12261 12410 1.22%

Illinois 4367 4336 -0 71%

Colorado 490 482 -1 63%

Washington 3398 3336 -1 82%

Arizona 838 763 -8 95%

New Harripshire 615 546 -11 22%

lows 1735 1536 -11.47%

Indiana 5490 4614 -1596%

Vermont 1665 1367 -17 90%

Wisconsin 11542 8663 -24 94%

Missouri 1332 895 -3281°/s

Louisiana 391 183 -53 20%

South Dakota 564 173 -69.33%

Alabama 540 119 -77.96%

TRC’s measure of program effectiveness, the percentage improvement over the previous year, ignores the fact that

most mercury thermostats are still not collected and often highlights the states with the worst performing programs.



eluding the collection program and potentially ic-

leased to the environment due to improper waste
man agem ent.

It is essential to include performance goals in
state programs because absent such goals,
program success is undefined. This vacuum
allows TRC to tout the collection of less than
1,000 thermostats in almost half their states
as “successful,” simply because the total num
ber of thermostats collected grows a little bit
each year.

Getting By On A Shoestring

TRC’s poor program performance reflects the rela
tively meager resources manufacturers devote to the
program.

For 2008, TRC spent about $275,000 to support its
program nationwide, according to information TRC

provided to the Maine Department of Environmental
Protection,29 Of this total, $160,405 reflects the cost
associated with transporting, processing and recycling
the thermostats. 3° An additional $77,542 supported
the TRC Executive Director and overhead. Of the re
maining amount, TRC devoted $21,024 to education
and outreach in Maine, and virtually nothing on edu
cation and outreach anywhere else (besides general
website maintenance).

With only one dedicated staffperson for the
entire country, and no significant budget for
education and outreach (except where a new
law forced the issue), the TRC program results
are not surprising. Perhaps what is surprising is
that TRC has been able to squeeze by with so little
financial investment for so long. Again, without
meaningful performance standards, the easy and
cheaper road will remain available to TRC.

State Action to Promote Thermostat
Collection Programs
In response to the lackluster TRC program, states and
local governments have undertaken initiatives to im
prove thermostat collection rates. Two of the most
important initiatives, from Maine and Vermont, are
highlighted here. 31

Maine’s Leading Program

In 2006, Maine enacted the first comprehensive timer
cury thermostat collection law in the nation.: The
legislation includes the following components:

• Mercury thermostat manufacturers who sold
thermostats in Maine are required to establish a
collection program serving both IIVAC profes
sionals and homeowners.

• The sale of any thermostat in Maine by manufac
turers not complying with the collection require
ment is prohibited.

• Manufacturers are required to provide a financial
incentive with a minimum value of $ to both
professionals and homeowners for returning a
mercury thermostat to their collection locations.

• . Manufacturers are required to provide collection
services to wholesalers and household hazardous
waste (HIIW) facilities.

• Wholesalers which sell thermostats must partici
pate in the manufacturer collection programs.

• Aggressive performance goals were established
for the manufacturer collect ion programs based
on the amount of mercury collected from thermo
stats coming out of service.

As a result of implementing this legislation, Maine
has achieved the highest per capita mercury thermo
stat collection rate in tile country by far, almost twice
as high as the second best state, and almost 10 times
the national average (see Exhibit 4).
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The Vermont Pilot

In 2007, the Vermont Agency of Natural Resources
(VT ANR) launched a thermostat collection pilot pro

ject in collaboration with 86 retail hardware stores.
For two months, homeowners were provided an in-

store credit of $5 usable for any item in the store if
they returned their used mercury thermostats for re
cycling.

During these two months, almost 1,200 mercury ther
mostats were collected, more thermostats than TRC
had collected in Vermont in five years (from 2002-

2006).33 As the VT AN R indicated in its report on the

pilot to the Vermont Legislature:

...a financial incentive coupled with adequate pro
gram advertising and convenient recycling can

yield substantial increases in mercury thermostat
recycling. Through contact with homeowners who
participated in Vermont’s pilot program, there
seemed to be a variety and often a combination of
factors that motivated individuals to participate,
including the cash incentive, convenient recy

cling, and environmental concerns....

Was the cash incentive a significant motivating
factor in the collection program? It was signifi
cant enough that of all the thermostats collected,
only about 40 of the thermostats did not have a
cash incentive payout (and some of this was due
to a limit of 3 thermostat rebates per customer
when a customer turned in more than three ther
in ostats).

The IANRI has seen disappointing results in ther
mostat collection at wholesaler locations when
only outreach and convenient recycling have been

provided as motivators we believe that a similar

financial incentive offered for mercury thermo
stats returned primarily by contractors to whole

sale locations would yield significant increases in
thermostat collection.34

This successful pilot led to the adoption of a Vermont
thermostat collection law in 2008 that includes,
among other provisions, a requirement that thermo
stat manufacturers provide a minimum $5.00 finan
cial incentive for each mercury thermostat that is
turned in for recycling by either professionals or
homeowners. 35

These practices are in line with the results of a report
the state of Massachusetts contracted from NEWMOA
to identi, mechanisms that could be used to enhance
the recycling of thermostats. The report reviewed
thermostat collection and recycling programs from
several states and byTRC in order to determine best
practices. The report recommends four characteristics
of successful programs, namely: i) a mandated finan

cial incentive for contractors and homeowners that
collect and recycle thermostats, 2) an effective educa
tion program about disposal ban requirements, 3)
accessible and convenient collection sites, and 4) out
reach about the environmental and health benefits of
thermostat recycling.:
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Policy Recommendations

Based on the experiences of stales with collection pro
grams, and reinforced by the NEWMOA report, there
are several key steps that state governments should
take immediately to prevent mercury thermostats
from entering the waste stream, and ultimately, con

taminating the environment.

i.) States should ban the sale of mercury
thermostats. While the Big 3 U.s. manufacturers
report that they have ended mercury thermostat pro
duction, other smaller domestic or overseas manufac
turers may continue to sell mercury thermostats
where permitted by law. Fifteen states have already
prohibited the sale of mercury-containing thermo
stats. With viable non-mercury thermostats now
dominating the market, all states should ban the sale
of mercury-containing thermostats.

2.) States should ban the disposal of all
mercury-containing thermostats into the
solid waste stream. To both encourage active
participation in collection programs and to prevent
mercury pollution in the environment, states should
require that all mercury thermostats be recycled.

3) States should require manufacturers to
finance thermostat collection systems and
provide a financial incentive to encourage
participation in the program. The collection
and recycling of mercury thermostats should he made
a legal obligation for manufacturers who sold mercury
thermostats. The TRC program could meet this obli
gation, if it provides convenient collection options for
both contractors and homeowners, enhanced educa
tion and outreach, and a financial incentive to encour
age contractor and homeowner participation. The
financial incentive has been demonstrated to signifi
cantly improve collection rates.

4) States should require that manufac
turer take-back programs be held ac
countable to meaningful and quantifiable
performance standards. Because the goal is to
reduce mercury pollution, the TRC program must be
held to meaningful performance standards based on
the percentage of annually discarded mercury ther
mostats collected. Program performance should be
evaluated periodically against the standards to deter
mine if program enhancements are required.

5) States should require wholesalers to
provide bins and consumer education as
part of a collection program. Wholesalers
selling thermostats to contractors must participate in
the manufacturer collection program to ensure con
venient collection locations are available to contrac
tors. Wholesalers must inform their contractor cus
tomers of the presence of the bins in their stores, and
the legal and environmental necessity of returning
mercury thermostats for recycling.

6) States should require HVAC contrac
tors to participate in the collection pro
gram as part of their licensing arrange
ment with the state. Contractors replacing mer
cury thermostats for bomeowners should assume re
sponsibility for complying with this collection re
quirement. Recycling mercury thermostats should
become a condition of contractor professional licens
ing, where such licensing requirements exist,

7) All government agencies and low-
income housing facilities should establish
procurement preferences for energy effi
cient programmable thermostats. Even
among non—mercury thermostats, there are often sig
nificant differences in efficiency. Purchases involving
taxpayer dollars should be encouraging the piociuc—
tion and use of the more energy efficient models.
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