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Executive Summary
There are many important reasons to phase
out mercury in dentistry—ranging from
releases into wastewater, landfills, farmers’
fields and more direct releases from dental
clinics, human wastes and cremation—to
reducing exposure and mercury levels in the
fish we eat. Two years ago, the Vermont
Legislature mandated requirements for dental
clinics to adopt best management practices
and install amalgam separators. But the job
is not finished. Due to continuing unsafe
mercury levels, the Department of Health
maintains strict consumption advisories for
many fresh water fish found in our lakes,
rivers and streams.

banned or rapidly phased out.”1 In addition,
the Northeast Waste Management Officials
Association, which Vermont participates in,
also believes that “many reasons exist for
dentists to reduce the use and release of
mercury from dental facilities.”

For the first time in its “2007 Annual Report
to the Governor, General Assembly and
Citizens of the State of Vermont,” the
Advisory Committee on Mercury Pollution
stated its support for “an eventual phase-out
of mercury-containing dental amalgam...and
recommends that the Legislature consider
this” in order “to virtually eliminate the
release of anthropogenic mercury in
Today,
dental
Vermont...
In
amalgam is the The Vermont Air Pollution Control addition,
the
number
one
Committee
Division recently recommended that, “the
continuing use of
recommends
that
mercury in the use of dental amalgam in Vermont be the
Legislature
state, and most of banned or rapidly phased out.”
consider legislation
that mercury will
to
not
allow
ultimately wind up polluting Vermont’s
placement of dental amalgams in pregnant
environment. Yet there has been little public
women and children under 18 years of age.”
attention focused thus far on the
environmental impact of dental amalgams
In addition, dentists polled nationwide also
from the human body. While mercury
recognize the environmental concerns from
releases from human wastes and cremation
the use of mercury amalgam. While most
may be an uncomfortable topic, most people
dentists still use amalgam and think that it is
understand that if they have mercury in their
safe, a majority will eventually stop using
teeth, it will eventually be released into the
mercury tooth fillings for “environmental/
environment.
waste disposal” reasons, according to a
national survey of dentists.
A growing number of Vermont agencies,
officials and committees now believe that
Therefore, to protect Vermonters and their
dental mercury is a serious environmental
environment, it is critical for all users to
problem, and are beginning to raise
reduce, and wherever possible eliminate their
concerns—and make recommendations. The
use of mercury where there are viable and
Department of Health’s Dental Program has
cost effective alternatives. In fairness, this
expressed concerns “about the environmental
should apply to dental clinics just as much as
burden of mercury” and the Air Pollution
to hospitals and industries that use mercury
Control Division recently recommended that,
or mercury-added products.
“the use of dental amalgam in Vermont be
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Introduction
For over 150 years, mercury-containing
fillings (often called “silver” or “amalgam”)
have been used extensively to fill dental
cavities.
Four metals—mercury, silver,
copper
and
tin—primarily
comprise
amalgam, with mercury being approximately
50 percent by weight.2
While use of
mercury-free dental fillings3 is becoming
more prevalent, most dentists in the United
States
still
use
mercury-containing
4
amalgam.

amalgam. In 2002, the publication Dental
Products Report conducted a survey of 600
general dentists regarding the safety and
future of mercury-amalgam fillings. Of those
polled, 71% stated that their overall use of
amalgam had decreased. The findings of a
second survey in 2005 indicated that the top
two tooth filling choices replacing amalgam
are “flowable composites” (81%) and
“hybrid composites”(69%) followed by
amalgam (67%).7 Over half (53%) of those
surveyed agreed that “Dentists will
eventually stop using amalgam due to

Mercury use in health, consumer, and
industrial products has declined precipitously
in all products over the past thirty years. But
in dentistry, this decline has been slight, such
that dental fillings jumped from 2 percent of
all mercury products two decades ago to over
20 percent in 2001. 5 That dentistry still uses
a health care product containing mercury is
increasingly an anomaly among health care
professionals. Organizations ranging from
the American Public Health Association and
the American Hospital Association have
agreed to “virtually eliminate” all mercury
waste.6 While mercury use is declining or
being eliminated in other health care
products, the continued use of dental mercury
warrants further attention.

environmental/waste disposal concerns.”8

While many dentists continue to use and
support the use of amalgam, most recognize
concerns about the environmental impacts of

While amalgam use has been declining,
federal studies show that the dental sector is
the third largest user of mercury in the
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Yet for reasons ranging from health,
environmental and liability concerns to
patient preferences (including cosmetic
reasons), a large and growing number of
dentists have ceased placing mercury fillings
in favor of alternative materials.
The
percentage of general dentists still placing
mercury amalgam has declined to 68
percent.9 Indeed, the number of “mercuryfree” dentists who pledge not to place
amalgam in their patients, has increased in
each informal survey over the past twenty
years10 and three national dental societies
have been created whose mission includes
promoting mercury-free dentistry.11

3

United States.12 In 2004, the Environmental
Protection Agency (EPA) estimated that
dental clinics use 34 tons of mercury
annually, 14% of the total annual mercury
consumption in the U.S.

Dental Amalgam 34
14%

Mercury amalgam remains a significant
source of dangerous mercury pollution that
reaches the water and air via sewage
treatment plants, crematoria and other
mechanisms. Dental mercury takes many
routes to the air, land and water. Until the

Lamps - 21
8%
Batteries - 1
0%
Measuring Devices 69
28%

Switches and
Relays - 103
42%

Thermostats -21
8%

Source: EPA 2004 International Mercury Market Study and the Role and Impact of US Environmental Policy.

recent mandate requiring installation of
amalgam separators in Vermont, one major
route was simply down the drain. But even
with separators installed, some amalgam will
still pass through into the environment,
depending upon how well the units are
installed and maintained.15
But other
pathways remain, including the following:

Approximately 100 million amalgams are
placed in patients’ teeth each year by
175,000 U.S. dentists.13
This annual
mercury input has added up over time. It is
estimated that there are currently over 1,000
tons of mercury in the mouths of U.S.
residents–more than half of all mercury
currently in use in all products.14

Thermostats -209
11%
Thermometers - 41
2%

Switches and Relays 571
29%

Lamps - 59
3%

Source:EPA 2004International Mercury MarketStudy andtheRoleandImpactof US Environmental Policy.

Dental Amalgam 1088
55%

All portions of this giant reservoir that are
not captured and managed end up in the
environment.
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Solid Waste
Scrap amalgam is often
discarded into the trash. Mercury sent to an
4

incinerator vaporizes when heated and is
emitted to the air through the smokestack, or
captured in fly ash and deposited in a landfill.
Mercury that is sent to a landfill may enter
groundwater, contaminate underlying soils,
vaporize and dissipate to the atmosphere, or
be sent to a wastewater treatment plant with
the landfill leachate. Also, mercury may be
emitted from the landfill with methane gas.16

wastewater treatment process may promote
the conversion of elemental mercury into the
more toxic methylmercury. Methylmercury is
highly soluble and more able to pass through
the facility to the receiving lake, river, or
salt-water body.

Biomedical Waste/Incineration Waste dental
mercury is often disposed of into the
biomedical waste container. A survey found
that 25 to 30 percent of dentists place their
contact amalgam wastes into biomedical “red
bags” that are often incinerated.17 “Red-bag”
waste is usually sent to a medical waste
incinerator, or sterilized at high temperatures
with pressurized steam (autoclaved) and then
sent to a landfill. In either process, the
mercury vaporizes when heated and can be
released
into
the
atmosphere.

Mercury Releases from Dental Clinic’s
Traps, Drains, and Sewer Pipes Following
years of use, the plumbing in dental offices
and associated sewer pipes can acquire a
significant buildup of dental mercury. This
mercury often slowly dissolves and continues
to be released into the wastewater stream for
years – even after amalgam separators are
installed – unless pipes are replaced or
cleaned out.20,21

Dental Mercury Releases from Human
Waste Amalgam has been determined to be
the primary source of mercury in human
waste.18
Mercury fillings continually
volatilize, releasing small amounts of
mercury into the body. Some of this mercury
passes through the digestive system. As a
result, human wastes are second only to
direct releases from dental offices, as
contributors of dental mercury to waste water
treatment
plants.19
Most
municipal
wastewater treatment systems are not
designed to treat hazardous waste or reduce
mercury releases to the environment.
Consequently, mercury that enters most
sewage systems will be discharged to the
environment either through the sludge or
wastewater. Sludge is the solid material
remaining after wastewater treatment.
Mercury can be released to the environment
when sludge is incinerated, landfilled, spread
on agricultural fields as a fertilizer, or
pellitized and sold as lawn fertilizers.
Conditions at certain points within the

Direct Air Releases from Dental Clinics
The continuing use of dental amalgam
contributes mercury to the atmosphere each
year in the United States. On a national basis,
this air contains as much as one ton of
mercury annually.22
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Dental Mercury Releases from Cremation
Dental amalgam is a significant and growing
source of mercury pollution when human
bodies are cremated. This source is expected
to more than double over the next 20 years,
due to the increasing number of people
cremated with greater amounts of mercury in
their teeth, and the significant projected
increases in cremations. In Connecticut, for
example, cremations rose from 25.7% of
people who died in 1998 to 32% in 2003. By
2010, it is expected to rise to more than 42%.
In 2003, an estimated 2.5 tons of mercury
was emitted from crematoria nationwide,
based upon the 1998 Northeastern States
Mercury Study which estimated that each
person cremated had an average of 2.9 grams
of mercury. Crematoria in Vermont, as
elsewhere, lack pollution control technology
to capture mercury vapors. For this reason,
the Vermont Air Pollution Division recently

5

recommended that amalgam “should either
be immediately banned or rapidly phased
out.”23

each year in the U.S. as a result of maternal
exposure to methylmercury.25
Dental amalgam contains elemental mercury,
rather than methylmercury. Experts from the
WHO26, as well as several U.S. federal health
and research agencies,27 agree that dental
amalgam is the largest source of human
exposure to mercury.28 In addition to direct
exposure, amalgam disposal can increase the
load of mercury to both the local and global
environment, as well as the levels of
exposure to methlymercury through the fish
that Americans eat.29

Reuse of Recycled Dental Mercury As an
increasing number of Vermont dentists
collect amalgam waste for recycling, the
mercury that gets sent off eventually is sold
into commerce, either domestically or
internationally. Most of this mercury will
eventually be released into the local
environment, and contribute to the global
atmospheric burden. It’s likely that some of
this mercury will ultimately make its way
back into the fish we eat.

The main route of exposure to mercury from
dental amalgam is through inhalation of
elemental mercury vapor.30 Approximately
80 percent of inhaled mercury vapor is
absorbed by the lungs.31 U.S. Government
studies indicate that inhaled elemental
mercury is converted to inorganic mercury in
the body32 and that mercury from amalgam
is passed to babies via the placenta and
through breast milk.33

Exposure Concerns from Dental Mercury
Amalgam
Mercury is a heavy metal that exists in
several forms, all of them toxic to humans
and the environment. A World Health
Organization (WHO) scientific panel
concluded that “a safe level of mercury
exposure below which no adverse effects
occur has never been established.”24 Once
released to the environment from a variety of
sources—including dental clinics and human
waste—mercury persists in the environment,
where it is converted into a form called
methylmercury. Methylmercury accumulates
in the bodies of fish and wildlife, so that
people, larger fish and other animals at the
top of the food chain tend to accumulate the
most methylmercury.
Anyone eating fish contaminated with
methylmercury is at risk from its potential to
damage the brain, heart and other organ
systems. It’s thought, however, that young
children and developing fetuses are at the
greatest
risk
from
exposure
to
methylmercury. EPA scientists estimate that
around 410,000 children—or one newborn in
ten—are born at risk of neurological harm

As much as 50 percent of the mercury in
dental fillings can be vaporized after 5 years,
and 80 percent after 20 years.34 Depending
on the number of fillings and other factors,
the average daily absorbed dose of mercury
from mercury-containing fillings is between
3 and 17 micrograms.35 Common habits such
as chewing gum,36 drinking of hot liquids,
tooth brushing, and grinding of teeth greatly
increase the amount of mercury vapor
released and thus individual exposure to a
highly absorbable form of mercury and total
body burden.37 38
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Most Vermonters Left in the Dark that
“Silver Fillings” Contain Mercury
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Like many Americans, most Vermonters
aren’t aware that dental fillings contain
mercury. Last year, Zogby International
conducted a national telephone survey and
6

region-specific
interactive
survey
in
California and New England on consumer
attitudes on dental fillings and mercury.
What follows is a summary of the poll’s
results. The margin of error is +- 2.9
percentage points, with margins of error
higher in sub-group. The major findings of
this national poll are as follows:

to mercury and non-mercury dental filling
materials prior to treatment

1. Question: One of the materials used by
dentists to fill cavities is amalgam.
Amalgam fillings contain several metals. Do
you know what the primary metal in
amalgam is?

3. Question: Which of the following would
you be more likely to choose given the
option – higher cost fillings that contain no
mercury or lower cost fillings that are about
50% mercury?
Table 3.

Table 1.

Higher
cost/no
mercury
Lower
cost/with
mercury
Not sure

Mercury
Silver
Zinc
Gold
Not sure

Nationwide

California

24
12
8
2
54

40
23
4
1
32

New
England
35
22
6
0
37

Table 2.
New
Nationwide California
England
92
94
87
6
3
6
3
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Americans overwhelmingly (92 percent) want
to be informed of their options with respect
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New
England

77

80

76

13

6

8

11

14

16

4. Question: How much of a problem do you
think mercury pollution causes in the
environment, on a scale with 1 being not at
all serious and 5 being very serious?

2. Question: Do you think your dentist
should be required to inform you about the
various types of mercury and non-mercury
fillings available before filling a cavity?

2

California

The majority (77 percent) of Americans
would choose higher cost fillings that do not
contain mercury if given the choice

Most Americans (76 percent) don’t know
mercury is the primary component of
amalgam fillings

Yes
No
Not
sure

Nationwide
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Table 4.

1 Not at
all
serious
2
Less
serious
(1+2)
3
4
5 Very
serious
More
serious
(4+5)
Not sure

Nationwide

California

New
England

5

4

4

11

8

9

16

12

13

22
19

19
24

23
29

28

33

25

47

57

54

16

13

10
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Close to half (47 percent) of all Americans
think mercury pollution poses a serious
problem for the environment
5. Question: Would you support or oppose a
ban on putting dental mercury fillings in
pregnant women or children?

dentists in its Materials Safety Data Sheet
that, “The health authorities of the various
countries, including Canada, Germany,
France, the United Kingdom, Norway and
Austria have recommended against the
placement or removal of an amalgam in
certain individuals such as pregnant and
nursing women and persons with impaired
kidney function.”40

Support
Oppose
Not sure

69%
9
22

More than two-thirds (69 percent nationally)
of New Englanders would support a ban on
mercury amalgam fillings for pregnant
women and children. (Asked in New England
only)

Dentists are so well-advised about the
toxicity of mercury amalgam use that they
may not sue the manufacturers for
neurological damage caused by constant
workplace exposure to amalgam.41 Dentists
not
only
receive
warnings
from
manufacturers, but also receive the following
recommendations from the ADA’s Dental
Mercury Hygiene Recommendations:

In summary, the poll results indicate that
most Vermonters don’t know that mercury is
the largest single component of amalgam
fillings. On the other hand, close to half of all
Americans think mercury pollution poses a
serious problem for the environment.
Therefore, it is not surprising that Americans
overwhelmingly want the freedom to choose
between mercury and mercury-free dental
fillings and to be informed about this choice
prior to treatment. Given the choice, the poll
indicates that the vast majority of Americans
– and Vermonters – would choose higher
cost fillings that do not contain mercury.

•
•
•
•
•
•
•

Awareness of Mercury Exposure Risks in
Dentistry

•

While neither the ADA, state dental societies
nor federal authorities have acted to reduce
overall mercury amalgam use, Sweden,
Germany, Denmark, Norway, Finland,
Austria, and Canada43 have all sought to
reduce or phase out mercury use by dentists especially in pregnant women, children and
those with impaired kidney functions. Health
Canada, Canada’s federal health agency, has
advised a precautionary approach whereby
pregnant women, children under six, and
persons with kidney problems should never

While consumer knowledge about risks
associated with mercury in mercurycontaining fillings is low, the dental
profession is well-informed. Starting in
1997, the second largest U.S. amalgam
manufacturer, Dentsply, advised dentists
against placing mercury-containing fillings in
pregnant women or children. Although these
warnings were subsequently withdrawn, they
are still in place in other countries. 39 The
largest U.S. manufacturer, Kerr, warns
Phasing Out Mercury Fillings

Use care when handling amalgam.
Avoid skin contact with mercury or
freshly mixed amalgam.
Recap single-use capsules after use.
Store them in a closed container.
Work in well-ventilated work areas, with
fresh air exchanges and outside exhaust.
Periodically check the dental operatory
atmosphere for mercury vapor.
Remove professional clothing before
leaving the workplace.”42
Clearly, then, the ADA is well aware of
human exposure concerns related to
mercury-containing filling materials.

January 2007

8

receive mercury amalgam fillings.44
The
U.S. Agency for Toxic Substances and
Disease Registry advises “....pregnant
women, children under the age of 6
(especially up to the age of 3), people with
impaired kidney function, and people with
hypersensitive
immune
responses
to
metals...” to “...discuss your medical
condition with your dentist prior to any
dental restoration work.”45

Governments and Associations Support
Phasing Out Mercury Amalgam

New FDA Expert Panel Questions Safety
of Mercury Amalgam

For both health and environmental reasons,
many governments and associations have
recommend phasing out mercury use. As
discussed earlier, the Vermont Air Pollution
Division supports banning amalgam. The
Northeast Waste Management Officials
Association (NEWMOA), which Vermont
officials participate in, also believe that many
reasons for dentists to reduce the use of
dental mercury, including the following:

Recent findings at the national level do not
give amalgams a clean bill of health either.
In September 2006, a federal expert advisory
panel charged with reviewing an FDA white
paper regarding the potential adverse health
risks associated with exposure to mercury in
dental amalgam did not give FDA the
answers they appeared to be seeking. To the
question whether the draft FDA white paper
“objectively and clearly presented the current
state of knowledge about the exposure and
health effects related to dental amalgam,” the
panel voted “no” by a 13-7 margin. And to
the question whether the FDA paper’s
conclusions were “reasonable” the panel also
voted “no” by a 13-7 margin. Some of the
reasons cited by the majority were that no
conclusions could be drawn because “the
evidence was often contradictory and that
conclusions based on a limited search should
not be made.”46

•
•
•
•

•
•

NEWMOA conducted a literature and web
survey in 2003 as part of its Mercury
Initiative “for the purpose of identifying,
collecting and analyzing available date on
dental amalgam test results to determine if
the mercury concentrations exceeded the
federal
hazardous
waste
Resource
Conservation and Recovery Act (RCRA)
limit of 0.2milligrams per liter (mg/L).
While the data showed much variability, in
all but one of the studies the amalgam scrap
and/or wastes exceeded the RCRA federal
hazardous waste limit at least 20% of the
time, with some of the samples found to be
ten times the RCRA limit.48

Among the recommendations by committee
members to FDA were the following:
•
•
•

Consider informed consent for patients
receiving amalgam
Consider labeling changes restricting its
use in pregnant women and children
Consider
the
relevancy
of
the
“precautionary principle.”
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Reduced risks of exposure to mercury’s
toxic effects for patients, dental
employees and dentists
Reduced impact on public health from
dental mercury’s environmental release
Reduced impact on the environment,
including risks to wildlife that eat
contaminated fish
Reduced liability, since dentists can
remove any liability associated with the
use of mercury by going mercury-free as
other dentists have done
Reduced concerns about meeting
wastewater requirements
Enhanced public image when dentists
“choose to go mercury-free”47
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In addition, several countries are leading the
way to phasing out dental mercury,
demonstrating that its continued use is not
necessary. In Norway and Sweden, dental
amalgam use is discouraged by the
government due to health and environmental
reasons. In Sweden, dental amalgam use
represents less than five percent of fillings.49
According to the Danish Statutory Order on
Mercury, amalgam fillings are only allowed
in molar teeth, and this last remaining use is
being reexamined.50

amalgams are available and are becoming
increasingly acceptable to dentists and
demanded by patients.51

Conclusion

Amalgam use and release by the dental
establishment is a significant and persistent
source of mercury pollution in Vermont.
Therefore, we strongly support the
recommendations
by
the
Advisory
Committee on Mercury Pollution to the
Legislature which would phase out most uses
of amalgam by 2011, ban amalgam
placement in pregnant women and children,
and require those selling mercury in
amalgam to report on quantities sold into the
state each year. Supporting environmentally
sound replacements for amalgam fillings is
consistent with the state’s goal to “virtually
eliminate” all uses of mercury where there
are viable, cost effective alternatives
available.

In summary, phasing out the use of mercury
in dentistry in Vermont will result in reduced
emissions from crematoria, and will have the
additional benefit of reducing mercury in
dental wastewater, sludge and the
environment. Alternatives to mercury
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