Introduction
By providing information from communities with successful mercury-reduction experience,
Appendix A is a helpful resource for treatment plants and others interested in eliminating
mercury from their community. The case studies included here are organized by the following
sectors: medical facilities, dental facilities, schools, industry, and the general community. Other
sectors that can be targeted for mercury reduction include HVAC contractors, the auto industry,
and dairy farmers who use mercury-containing manometers. Educational programs targeting the
sectors promote mercury-reduction activities based on Best Management Practices (BMPs)
specific to each sector. These programs focus on alerting the people who work in these sectors
to sources of mercury in their homes and workplaces. The programs teach participants how to
replace mercury-containing items with mercury-free alternatives and stress the importance of
recycling mercury, thereby preventing its release into wastewater and the environment.
Appendix A gives examples of mercury outreach programs that have worked well for each
sector, and provides other resources to help get mercury-reduction programs off the ground.
When a treatment plant is developing a mercury reduction strategy, it helps to form partnerships
with local solid and hazardous waste departments; health officials, environmental or other public
interest organizations, academics and outreach specialists, analytical labs that run mercury
samples, mercury recyclers, and others. Participation in statewide or regional efforts (e.g. dental
or hospital associations) and coordinating with neighboring treatment plant staff will also greatly
improve a treatment plant’s ability to provide outreach and education within its jurisdiction. It
also helps to recognize the achievements of sectors that have completed successful mercury
reduction activities, as this will encourage participation by other stakeholders in each sector.
Table 7. Outreach Options That Work Well For Each Sector
SECTOR

OUTREACH TOOLS FOR MERCURY REDUCTION
Outreach Activities

Wastewater
Sectors

Sector Accomplishments

Mercury Mercury
Site Visit/
Ads in
Mercury
Thermometer
Mailed
Workshop
Audit/ Recycling
Personal
Paper
Treatment
Exchange
Information Presentations
Phase-Out Programs
Contact
Displays

Medical
Dental
Schools
Industry
Other Sectors
General Public
HVAC
Auto Switch
Fluorescent Bulbs
Dairy Manometers
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Medical Facilities
To reduce mercury, hospitals should implement Best Management Practices (BMPs) outlined in
the agreement made between the American Hospital Association and the U.S. Environmental
Protection Agency (USEPA) – see the following website for the Memorandum of
Understanding: http://www.h2e-online.org/about/mou.htm. The BMPs include a mercury
inventory and phase-out of mercury-containing products complemented by a mercury-free
purchasing policy.
Most of the mercury in medical facilities is found in sphygmomanometers, thermometers, and
bougie tubes (Table 8). It is also found in some chemicals such as Zenker’s solution and in
pharmaceuticals containing thimerosal.
Table 8. Common Mercury-Containing Items In Hospitals And
Their Mercury-Free Alternatives
HOSPITAL ITEMS THAT CONTAIN
MERCURY
Sphygmomanometers
Thermometers
Cantor tubes
Miller Abbot tubes
Bougie tubes
Histological fixatives (B5/Zenker’s)
Laboratory chemicals

MERCURY-FREE ALTERNATIVES

Aneroid and digital sphygmomanometers
Digital electronic and galistan thermometers
Tungsten-filled tubes
Water-filled tubes
Silicone, tungsten, or jelly-filled tubes
Zinc chloride and zinc formalin
Substitute with mercury-free chemicals that
serve a similar purpose or go with a supplier that
tests for low-level mercury content in chemicals
***See “Mercury Websites for Medical Facilities” below for comprehensive guidance on
mercury sources and mercury reduction for hospitals and clinics.
Outreach Tools
•
•
•
•
•
•

Medical community workshops and
conferences
Collaboration with hospital
administration/doctors/nurses to audit hospital
for mercury or teach mercury awareness
Thermometer exchanges
Mercury recycling programs
Educational posters in hospital hallways and
waiting rooms
Educational flyers distributed in pay and
billing envelopes
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Figure 9 Mercury-containing
sphygmomanometer
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Medical Community Workshops
From 1998 to 2001, the communities of Superior/Ashland, Milwaukee/Racine/Kenosha, Green
Bay/Appleton, and Stevens Point/Wausau/Marshfield each gave workshops to help their medical
communities become mercury-free. Superior’s workshops were titled “Creating a Safe
Healthcare Community” and “Becoming a Mercury-Free Medical Community.” Sessions
educated members of the medical community on these mercury regulations, which healthcarerelated products contain these toxins, and actions the medical community can take to prevent the
release of these toxins to the environment. The Mayo Clinic of Rochester MN and St. Mary’s
Hospital of Duluth MN presented case studies of mercury reduction efforts. The workshops
were aimed at all healthcare providers (hospitals, nursing homes, dental offices, veterinarians)
within 90 minutes of Superior. Regional experts were invited to provide their experiences and
knowledge about these issues. For more information on the workshops, go to the following
website: http://www.ci.superior.wi.us/publicwks/wastewater/Workshops.htm
Topics to be included in a medical workshop:
Regulations pertaining to medical facilities (air, waste, water)
Federal regulations
State regulations
Local regulations
Mercury in Wastewater
Great Lakes Water Quality Initiative
Water-quality-based effluent limits
Local sewer use ordinance limits
Mercury Safety
Environmental effects of mercury
Health effects of mercury
Chemistry of mercury and methylmercury
Impacts/Cleanup of a mercury spill
Mercury Reduction Programs
Pollution Minimization Programs
Case studies by local medical facilities
Recycling Connections Corporation in Central
Wisconsin received funding from the EPA to inform
area hospitals, clinics, nursing homes, blood banks,
and assisted living centers about mercury issues and
free recycling through the Central Wisconsin
Mercury Reduction Program. This information was disseminated through direct mailings, emails, and phone contacts. In addition, a Medical and Dental Mercury Workshop was held on
March 2003 in Stevens Point, Wisconsin. The workshop received support and sponsorship from
the area’s major hospitals and clinics; 55 people attended. Many medical facilities had initiated
mercury reduction programs even before the workshop.
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Thermometer Exchanges
Hospitals can become important hubs
for mercury pollution prevention efforts.
The purpose of a thermometer exchange
is to reduce the risk of mercury
contamination in homes and at work and
to educate the public about the hazards of
Figure 10 Mercury-containing fever thermometer
mercury.
Dental
offices,
schools,
industries, and others interested in conducting a thermometer exchange can also use the
information provided here.

Setting Up a Thermometer Exchange:
Promoting the event
This is an opportunity to work with local media and community partners to raise awareness
about mercury and the thermometer exchange. Consider the following promotion methods:
•
Newspaper, including neighborhood papers
•
Radio spots
•
Community newsletters and e-mail lists
•
Fliers to employees and patients
•
Community websites
•
Posters on site
•
Inserts in employee pay envelopes
•
Use your imagination and get the word out
Advertisement for a thermometer exchange should have much more information than just the
“when” and the “where” of the event. Any advertisement should request that all thermometers to
be placed in two sealed plastic bags to minimize the risk of a thermometer breaking or of
mercury being spilled. Request that other mercury-containing items not be brought to the
exchange; provide a phone number for a separate drop-off of these products.
Determine number and type of non-mercury replacement thermometers
If too many replacement thermometers are ordered, there will be an excess supply. Conversely,
not having enough thermometers means that participants will be unwilling to give away their
mercury-containing thermometers for free. The number of mercury-free thermometers to provide
is often simplified by the program’s budget. The organization sponsoring the exchange often
pays for the thermometers from its budget. Some organizations ask for a donation to help defray
the cost of the thermometers.
Managing collected mercury thermometers
Make plans for managing the thermometers well before the mercury exchange. Arrange for bulk
pick-ups of thermometers for recycling before the event. Although having a spill at a
thermometer exchange is rare, make sure there is a mercury spill-kit available on site.
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What to expect
There is potential to see all types of products at the collection events. Every type of thermometer
will be brought in, including different types of fever thermometers, outdoor alcohol and bimetal
thermometers, small bottles of mercury and potentially other mercury-containing items. A sixfoot tall mercury-containing school barometer was brought into one thermometer exchange. Be
prepared to accept a few mercury-containing products other than just thermometers. Arrange for
mercury product removal and recycling immediately following the exchange event.
Measures of Success
Be sure to keep track of the number of mercury-containing thermometers that are received, as
well as the number and type of any other equipment that might be received. Promote the
exchange success by using some of the same media outlets that were used to promote the event.

Making Medicine Mercury Free Award
Hospitals for a Healthy Environment (H2E) is a voluntary program that helps medical facilities
work to reduce pollutants such as mercury. The Making Medicine Mercury Free Award is a
one-time award given to facilities that have met the challenge of becoming virtually “mercury
free.” Here’s what Jan Path from Tomah Memorial Hospital in Wisconsin had to say about
their award:
Eliminating mercury use in the facility:
1. Back in 1998 we got rid of all but three mercury blood pressure cuffs. We did this through
Wisconsin’s first mercury reclamation program.
2. By 1999 we had eliminated use of mercury thermometers except lab and special hypothermic ones in
the ER. Even those were phased out by 2001. To my knowledge we have none in the whole hospital
now.
3. We checked feeding tubes and other GI equipment for mercury content and found none.
4. The hardest part for us was thermostats/pressure gauges on the boilers. We have them labeled and
have planned to phase them out as we are able. Fire boxes are mercury free.
5. We also checked pharmaceuticals for mercury content. In one case we switched to a more
expensive vaccine that does not contain mercury. We wrote manufacturers and asked them to
eliminate mercury in other products. We still have some products with mercury content, but have a list,
and are working on phasing out.
6. We checked for mercury content in many lab chemicals---not 100% there yet, but again aware and
working on it.
7. Cleaning chemicals is also a work in progress. We use only a bleach that does not contain mercury.
8. We recycle all fluorescent and some other types of lamps. We recycle all computers.
9. We have conducted several thermometer drives for the public. We have done radio and newspaper
ads on the dangers of mercury, and how to clean up a spill. We train staff how to clean a spill.
10. We let our new employees know our philosophy on the environment and especially mercury on hire.
11. We also have a policy with our position statement and purchasing policy to avoid mercury.
I hope this gives you a rough idea of what applying for the award entailed.

"Make each day a masterpiece of health and well being. Live well. Feel great."
Jan Path RN
Employee Health/Infection Control
Tomah Memorial Hospital
Tomah, Wisconsin
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Mercury Websites for Medical Facilities
Hospitals for a Healthy Environment: Making Medicine Mercury Free BMP Guidelines:
http://www.h2e-online.org/awards/mercury.htm
A self-assessment for hospitals, including a checklist to aid in mercury-reduction activities:
http://www.h2e-online.org/pubs/MainAssessment.pdf (see page 12)
Healthcare Without Harm: http://www.noharm.org/mercury/issue
Sustainable Hospitals: http://www.sustainablehospitals.org/HTMLSrc/SiteMap.html
General Guidelines for Preventing Mercury Pollution in Medical Facilities:
http://www.epa.gov/seahome/mercury/src/guidels.htm#guide
The EPA publication for helping hospitals build and maintain mercury elimination programs:
http://www.epa.gov/grtlakes/bnsdocs/merchealth/mercury.pdf.
How to hold a thermometer exchange:
http://www.noharm.org/library/docs/Going_Green_How_to_Hold_a_Mercury_Thermometer_.p
df
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Dental Facilities
To reduce mercury releases, all dental offices that place or remove amalgam should implement
the amalgam management practices called for by the American Dental Association. These
practices include capturing and recycling all forms of waste amalgam from empty capsules,
excess scrap, chair side traps and vacuum filters. Because of their high capture efficiency and
consistent performance, dental offices in Wisconsin with very low mercury discharge limits also
need to install and maintain an amalgam separator in their wastewater line. It is important that
the municipal treatment plant share influent and effluent mercury sampling results with the
dental community, who will want to know that their efforts are achieving good results. Unlike
other sectors that will eliminate use of mercury containing products, the use of dental amalgam
(“silver fillings”) is expected to continue as an effective and affordable tooth repair.
If work in a dental office is limited to work that does not involve placing or removing amalgam,
such as orthodontics, periodontics, oral and maxillo-facial surgery, endodontics, or
prosthodontics, then amalgam management practices and amalgam separators are not required.
Dental Amalgam Management Guidance Materials
The University of Wisconsin
Extension – Solid and Hazardous
Waste Education Center (SHWEC)
maintains a website with dental amalgam guidance materials relevant to Wisconsin (website:
http://www.shwec.uwm.edu then click on Wisconsin Dental Mercury Pollution Prevention at the
bottom of the page). There are many useful publications listed on this website. Most recently
SHWEC partnered with the Milwaukee Metropolitan Sewerage District and Greater Milwaukee
Dental Association to publish a guide, “Amalgam Management for Dental Offices.” This guide
includes the following topics: 1) Best Management Practices for Amalgam; 2) Choosing an
Amalgam Separator for your Dental Office; and 3) Amalgam Separator Case Studies for ten
dental offices in the Milwaukee area. The “Best Management Practices for Amalgam” and
“Amalgam Separator Flow Sheet” pages are reproduced below.
Outreach Tools
•
•
•
•
•

Informational mailings to dentists, dental assistants,
and other staff
Surveys of dentists concerning their amalgam
recycling practices in their offices
Dental community presentations and workshops
Collaboration with individual dentists and their staff
to promote amalgam capture and recycling
Amalgam recycling programs made available through
municipal household waste/very small quantity
generator events and facilities.
Figure 11 Amalgam capsule
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Best Management Practices for Amalgam
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Choosing an Amalgam Separator for Your Office
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Small Community
Superior Wastewater Treatment Division of Public Works
The Superior Wastewater Division of Public Works developed a
workshop and visited fourteen area dental offices, by appointment, in
Douglas County. All dental office personnel participating in the program
earned one Continuing Education Credit by completing and passing a test
developed by the Minnesota Dental Association. As part of this program,
each dentist participating in the BMP workshop had the opportunity to
win a free amalgam separator. The City also provided a $100 rebate to
any participating dentist who purchased and installed an amalgam
separator. In addition to the awarded separator, six other dentists used the incentive program
to install separators. Only one dentist had a separator installed before the program started. Of
Superior’s seventeen dentists, nine have separators by 6/2005. See this program at the City
of Superior’s Pollution Prevention website at:
http://www.ci.superior.wi.us/publicwks/wastewater/dental.htm
Intermediate Community
The Western Lake Superior Sanitary District
The Western Lake Superior Sanitary District (WLSSD), in northeastern
Minnesota, provides ongoing pollution-prevention education. By building
trust and rapport with area dentists, WLSSD has been able to educate dental
practices in their service area about mercury reduction and disposal.
WLSSD started a program in 1992 that included a survey of local dentists to
better understand their use of dental amalgam and waste management
practices.
The first annual amalgam recycling report showed that
approximately 522 pounds of waste material, which contained amalgam, was collected for
recycling. Eighty-eight percent of dental practices responded to the survey conducted by
WLSSD
In 1993, WLSSD found that the wastewater from just one medical building averaged 0.3
gram of mercury per dentist each day. The WLSSD partnered with the Northeast Minnesota
Dental District to develop a manual for dealing with dental office wastes. Two years after the
manual was distributed to all dentists in the area, mercury in the effluent from the same
building was reduced to 0.086 grams per dentist per day. A manual called Blueprint for
Mercury Elimination outlines these efforts. The manual is available online at:
http://www.wlssd.com/publications/Blueprint%20for%20mercury/Revised%20Blueprint%20
for%20Mercu.pdf
WLSSD then developed a program to train dental staff on how to recycle amalgam waste.
The program included training at all the offices in the service area, presentations at local
dental society meetings, and written material. Dentists and dental assistants themselves
conducted some of the presentations. Each dentist that collects mercury from excess mix,
chair-side trap amalgam, vacuum pump trap sludge, and separator sludge recycles 1-2 pounds
of mercury per year. WLSSD has installed approved amalgam separators in 57 out of the 58
practices in the service area. Their wastewater treatment plant is currently running very close
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to the required mercury effluent limit of 1.3 ng/L, which is one-tenth of the mercury effluent
levels in 1992.
Large Community
The Milwaukee Metropolitan Sewerage District (MMSD)
In early 2004 the Milwaukee Metropolitan Sewerage District
passed s.11.214 “Amalgam Management at Dental Offices” as an
addition to their sewer use ordinance. The ordinance requires the
implementation of the Wisconsin Dental Association’s amalgam
management practices upon adoption of the ordinance and the
installation of amalgam separators by February 2, 2008. An
annual progress report from dental offices on advancement
towards these goals is also required. The text of this ordinance is provided in Appendix B of
this Guidance Manual, along with two clarifying documents on “Amalgam Rule Special
Cases” and “Guidance for Complying with the Recordkeeping Requirements for Amalgam
Waste.”
The Sewerage District worked with the Greater Milwaukee Dental Association, the
Wisconsin Dental Association, and the University of Wisconsin Extension – Solid and
Hazardous Waste Education Center to develop guidance materials for the dental amalgam
program. Ten case studies of amalgam separator installation by Milwaukee-area dentists
were included in the guidance materials (see above). The Sewerage District is currently
conducting dental office visits to assess amalgam management practices. By early 2006,
36% of Milwaukee’s 340 applicable dental offices have already installed amalgam
separators, well ahead of the 2008 obligation for doing so.

Mercury Websites for Dentists
Wisconsin Dental Mercury Pollution Prevention Program:
http://www3.uwm.edu/Dept/shwec/dental/dental.cfm
Wisconsin Dental Association, Recycling Amalgam Waste and Other Best Management
Practices for Your Dental Office.
http://www.wda.org/member_benefits/amalgam.htm
American Dental Association Best Management Practices for Amalgam Waste:
http://www.ada.org/prof/resources/topics/amalgam_bmp.asp
Dental Mercury: Environmental Issues: http://www.dentalmercury.com/
Waste Management Tips for Dentists:
http://www.city.palo-alto.ca.us/cleanbay/pdf/dentalposter.pdf
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Schools
To reduce mercury, schools should implement the mercury product assessment and virtual
elimination outlined in the mercury section of Wisconsin’s Green and Healthy Schools Program
The requirements include an
(website: http://www.dnr.wi.gov/greenandhealthyschools/).
inventory, phase-out of mercury-containing products (Table 9) and mercury spill prevention.
Table 9. Common Mercury-Containing Items In Schools And
Their Mercury-Free Alternatives
SCHOOL ITEMS THAT CONTAIN
MERCURY-FREE ALTERNATIVES
MERCURY
Thermometers (Lab)
Alcohol or other non-mercury liquid
Barometers (Lab)
Aneroid or digital barometers
Bulk Liquid Mercury (Lab)
Video tape of liquid mercury and its properties
Laboratory chemicals
Substitute with mercury-free chemicals that serve a
similar purpose or go with a supplier that tests for
low-level mercury content in chemicals
Sphygmomanometers (nurse’s office)
Aneroid and digital sphygmomanometers
Thermometers (nurse’s office)
Digital electronic and galistan thermometers
Outreach Tools
•
•
•
•
•
•
•

Mailings to students, parents, and
teachers
Teacher workshops and conferences
Collaboration with school
administration/teachers to audit school
for mercury or teach mercury awareness
School pledges to become mercury-free
Thermometer exchanges (see Medical
Facilities Section)
Mercury recycling programs
Educational posters in school hallways

Figure 12 Mercury-containing thermometers.

Wisconsin’s Green and Healthy Schools Program
Wisconsin’s Green & Healthy Schools program is a web-based, voluntary program available to
all public and private elementary, middle, and high schools across Wisconsin. Schools qualifying
to be a Green & Healthy School must complete a mercury audit (see below) to help everyone at
the school identify mercury-containing items and become familiar with the school’s mercury
disposal and storage practices. Once mercury is located in the school, staff and students can
work on its spill management and elimination. Schools must include mercury in the curriculum
and the school must be virtually mercury-free. “Virtually mercury-free” is defined as not having
elemental mercury or mercury-containing equipment present in classrooms. As of early 2006, 38
schools have taken the first step in becoming a Green & Healthy School.
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Wisconsin’s Green and Healthy Schools Program: Mercury Assessment
Note that Sections, A, B, and C of this mercury assessment are on the School Mercury Checklist (Form 6B).
Section D is optional under the Mercury PMP Plan since it does not directly impact discharges of mercury to
wastewater from the school.
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Mercury Section
Green & Healthy Schools Assessment
B. Nurse's Office
1. What mercury-containing items are in the nurse's office?
Number or amount
Mercury Thermometers
Blood Pressure Measuring Devices
(Sphygmomanometer)
Other
None
2. Has the nurse recommended replacing mercury-containing items such as sphygmomanometers or
thermometers with mercury-free alternatives?
Yes
No If not, why?
C. Other
1. Are there any mercury-containing thermostats in your school?
Number
Yes
No
If yes, are they labeled as containing mercury?
Yes

No

2. How does your school handle "burned out" fluorescent bulbs?
Recycled
Disposed of as hazardous waste
Thrown in the trash
Other ________________
3. If recycled, what does your recycler do with these bulbs?

4. Does your school have a mercury spill kit?
Yes

No

If yes, where is it located?
5. Does your school have a written procedure for handling mercury spills?
Yes

No

6. Has staff been trained on the dangers of mercury and how to handle spills?
Yes

No

7. Is there a designated person trained in spill control procedures for mercury?
Yes

If yes, who?

No

Go to the following web site for directions on how to clean up mercury spills.
http://dhfs.wisconsin.gov/eh/H1thHaz/fs/HGlgspills.htın
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Mercury Section
Green & Healthy Schools Assessment
8. Has there ever been a spill of mercury in your school (i.e. broken thermometer)?
Yes

No

9. Has your school ever had a reported* mercury spill?
If yes, what happened as a result of the spill?
D. Curriculum and Community
1. Does your school teach the environmental and health effects of mercury pollution as part of the curriculum?
Yes

No

If yes, in what subject is it included and at which grade levels?
2. Does your community have a mercury collection program to encourage the proper disposal and handling of
mercury-containing items?
Yes

No

3. Can new mercury-containing fever thermometers be purchased at local pharmacies?
Yes

No

4. Does your community have any regulations concerning the sale or disposal/recycling of mercury
containing products?
Yes

No

If yes, how are local citizens being informed about them?
Yes

No

*Wisconsin Reporting Requirements: A mercury spill must be reported if it is one pound or more. If less
than one pound, the spill must be reported unless the following four conditions are met:
1) has evaporated or been cleaned up in accordance with NR 700-726
2) does not adversely impact or threaten to adversely impact the air, lands, waters of the state as a
single discharge, or when accumulated with past discharges
3) does not cause or threaten to cause chronic/acute human health impacts
4) does not present or threaten to present a fire or explosion or other safety hazard
Go to the following web site for a more detailed explanation of the Wisconsin Spill Reporting
Requirements:
http://www.dnr.state.wi.us/org/aw/rr/spills/index.htm
All mercury and mercury-containing items should be recycled. See the following web site for disposal
and contact information http://www.dnr.state.wi.us/org/caer/cea/mercury/contacts.htm
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Mercury Clean Sweep in the Milwaukee Metropolitan Sewerage District
The Milwaukee Metropolitan Sewerage District offered a bounty program for mercury
equipment in secondary schools within the District (see Table 10 below for the number of items
collected). Five dollars were offered for each mercury laboratory thermometer, fifty dollars for
each mercury barometer, and twenty dollars for each mercury blood pressure cuff from school
nurses’ offices. Participating schools pledged to replace surrendered mercury equipment with
mercury-free alternatives. Certificates of accomplishment were presented in a public ceremony
to participating school districts. Total cost of the bounty rewards was $17,315, which is far less
than the cost of cleaning up just one mercury spill (see box below).
Table 10 Milwaukee Metropolitan Sewerage District Collections
during the Bounty Program
Item
Phase I Collections
Phase II Collections
(Fall 2000)
(Fall 2001)
From 32 Secondary Schools
From 31 Secondary Schools
Lab thermometers
2043
1156
Barometers
8
14
Blood Pressure Cuffs
1
10
Bulk Liquid Mercury (lbs)
217
17.6
Mercury Shakedown in Northwest Wisconsin
This Mercury Shakedown aims to bring mercury education to schools throughout northwestern
Wisconsin. Schools receive educational materials related to recognizing mercury in their homes
and how to substitute safe alternatives for mercury-containing devices. From 2000 to 2001 the
Bounty Program had over 30 schools participate in collecting mercury devices and distributing
non-mercury alternatives, which led to the collection of almost 200 pounds of mercury. Schools
participating in the Mercury Shakedown can receive technical assistance from the University of
Wisconsin-Extension’s Solid and Hazardous Waste Education Center during a mercury audit and
they can have the Northwest Regional Planning Commission’s Clean Sweep Program collect and
recycle mercury items for free while funds are available.
Schools are encouraged to sign a
pledge to proclaim their commitment to becoming mercury-free. Over 80 schools in 10 northern
Wisconsin counties have participated in the Mercury Shakedown, with thousands of hazardous
waste items collected and recycled.
For more information about this project, go to:
http://www.ci.superior.wi.us/publicwks/wastewater/school.htm

Mercury PMP Guidance Manual

Page 92

Appendix A

Mercury Makes Headlines at Wisconsin Schools
1) A student took a small container of mercury from a science classroom at Green Bay
East high School in 1999. The spilled mercury contaminated a school, a local bowling
alley, and a student’s home. Cleanup costs reached $200,000.
2) A mercury barometer spilled during a move from Fond du Lac’s old high school to
their new high school in 2001, contaminating both schools and the moving van.
3) Elemental mercury spilled from a mercury manometer in a chemistry class at
Stoughton High School in 2004. Cleanup costs for 4 tablespoons of mercury spread
throughout the lab cost $65,000.
-Similar examples of mercury spills can be found in every state. Michigan, Indiana, and
Illinois have banned mercury-containing laboratory equipment from all schools
statewide.

Mercury Websites for Schools
Mercury in Schools:
http://www.mercuryinschools.uwex.edu/home.htm
Indiana's Mercury Reduction and Recycling for Schools Pledge Program:
http://www.in.gov/idem/enviroed/mercury/
State Mercury School Programs: http://www.epa.gov/epaoswer/hazwaste/mercury/school.htm
Minnesota’s Mercury-Free Zone Program:
http://www.pca.state.mn.us/programs/mercury-free
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Industry
Industries can conduct programs that inventory mercury use in their facilities and target it for
elimination. As part of a mercury inventory, industries need to test their high volume chemicals
to see which ones contain mercury, as this may be their biggest source of mercury in their
effluent. Industries should also make sure they are adhering to regulations set by the Universal
Waste Rule for handling and disposal of mercury-containing items such as thermostats,
fluorescent bulbs, and batteries. These BMPs should also include a mercury-free purchasing
policy. Remember that the municipal wastewater treatment plant itself needs to be evaluated as a
potential source of mercury discharge.
Testing Mercury Content in Chemicals
If the concentration of mercury in a chemical is less than 1% of the whole, most Material Safety
Data Sheets (MSDS) do not include information about the mercury content. Write to the
chemical supplier and request a Certificate of Analysis for mercury in the chemical. When a
Certificate of Analysis is sent back to the industry by the chemical vendor, it should include the
exact amount of mercury found in each product. They should also include their method of
testing; the Vapor Test is most frequently used to analyze mercury content. Once the
concentration of the mercury in the product has been determined, the purchasing staff at a
particular industry needs to decide whether this level of mercury is acceptable; if not, a new
supplier with lower mercury levels in its products should be chosen.
Table 11. Common Mercury-Containing Items In Industry And
Their Mercury-Free Alternatives
INDUSTRIAL ITEMS THAT
CONTAIN MERCURY

MERCURY-FREE ALTERNATIVES

Switches

Mechanical and digital switches

Industrial Thermometers

Digital electronic and galistan thermometers

Hydrometers/Hygrometers

Alcohol/spirit-filled hydrometers/hygrometers

Flow meters

Digital or ball-actuated flow meters

Manometers

Aneroid or digital manometers

Chemicals, Production and Laboratory

Substitute with mercury-free chemicals that serve
a similar purpose or use a supplier that tests for
low-level mercury content in chemicals
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Outreach Tools
•
•
•
•

Mercury reduction workshops or conferences for
industry managers
Collaboration with industry management to
promote mercury product/chemical audit and
phase out
Employee education through posters, safety
training, or mailings
Mercury recycling programs
Figure 13 Mercury-containing industrial switch
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Blueprint for Mercury Elimination
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Prescription for Mercury and PCB Elimination
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Potlatch Paper Mill and the Western Lake Superior Sanitary District
Potlatch, a pulp and paper mill in Cloquet, Minnesota sharply reduced mercury discharges by
switching to a supplier of mercury-free sulfuric acid. See Blueprint for Mercury Elimination on
the preceding pages and at
http://www.wlssd.com/publications/Blueprint%20for%20mercury/Revised%20Blueprint%20for
%20Mercu.pdf
Murphy Oil USA and the City of Superior Wastewater Division of Public Works
The City of Superior Wastewater Division of Public Works helped an oil refinery in Superior,
Wisconsin conduct a systematic inventory of mercury-containing equipment. Together they
implemented a phase-out of these products through a mercury-free purchasing program. See
Prescription for Mercury and PCB Elimination on preceding pages and at
http://www.ci.superior.wi.us/publicwks/wastewater/MurphyProject.htm
Three Steel Mills
Bethlehem Steel Burns Harbor, Ispat Inland-East Chicago, and US Steel-Gary have developed
mercury reduction plans, focusing primarily on mercury-containing devices, under a voluntary
agreement with USEPA, Indiana Department of Environmental Management, and the Lake
Michigan Forum. The steel industries have agreed to inventory mercury stored on site, mercury
in devices and materials, and mercury in significant waste streams. The agreement also commits
the industries to identify, where possible, alternatives to mercury-containing equipment and
materials, and to develop reduction plans that include reduction goals, planned actions, and an
implementation schedule. They have also agreed to help promote mercury reduction among their
suppliers. The “Guide to Mercury Reduction in Industrial and Commercial Settings” is available
online at http://delta-institute.org/publications/Steel-Hg-Report-0627011.pdf.
Mercury Self-Assessment for Sewage Treatment Plants
The Delta Institute of Chicago Illinois has developed a list of possible sources of mercury at
sewage treatment plants. The listing of equipment and chemicals is also useful for other
industries. The self-assessment checklist can be found at:
http://delta-institute.org/pollprev/mercury/selfassess.php.
Mercury Websites for Industries
An Investigation of Alternatives to Mercury-Containing Products
http://www.state.me.us/dep/mercury/reports.htm
Sources of Mercury in Industrial Facilities
http://www.glrppr.org/docs/mercury_in_industry.htm
Wisconsin Mercury Sourcebook: Chapter on Mercury Use in the Metals Industry:
http://www.epa.gov/glnpo/bnsdocs/hgsbook/metal.pdf
Waste Categories for the Universal Waste Rule:
http://www.epa.gov/epaoswer/hazwaste/id/univwast/wasts.htm#battery
Mercury Challenge promotes voluntary, systematic elimination of mercury-containing
equipment from industrial sites:
http://www.epa.gov/epaoswer/hazwaste/minimize/mercchall.htm
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Household/General Public
Educating the general public about mercury is important both to reinforce the reduction
initiatives being implemented by local medical facilities, dental offices, schools, and industry
and to reduce the potential for household mercury spills. Public participation in mercury
collections will be much more effective if there is a convenient and free location to drop off
household products, even if the drop-off location is only open on occasional advertised dates.
An effective way to reduce the purchase of new mercury-containing products is to ban their sale,
and many communities are passing ordinances to do just that. Almost all household mercurycontaining products have mercury-free alternatives that are cost-effective and work just as well.
Many state and local organizations have developed posters, brochures, pamphlets, and flyers for
specific mercury-related programs. The Internet has a tremendous amount of information on all
aspects of mercury (see the websites listed below).
Using laminated pictures and text
downloaded from reliable websites, an organization can develop a display board to bring to local
events such as a fish-and-game shows, health fairs, homeowner fairs, seminars and workshops,
area county fairs, and any special events that encourage environmental awareness. Fliers,
brochures, and pamphlets can be set out on the table for the public to take home and read at their
leisure. Local mercury drop-off options can be added to the pamphlet text.
Table 12. Common Household Items That Contain Mercury And Their
Mercury-Free Alternatives.
HOUSEHOLD ITEMS THAT
CONTAIN MERCURY
Thermometers (fever)
Thermostats
Light switches (“Silent”)
Containers of liquid mercury
Fluorescent light bulbs
Sphygmomanometers

MERCURY-FREE ALTERNATIVES
Digital electronic and galistan thermometers
Digital electronic thermostats
Light switches (click type)
No alternative (none needed) Recycle/Don’t spill
Use but recycle at end of life
Aneroid and digital sphygmomanometers

Outreach Tools
•
•
•
•
•

Displays at community events
Public Service Announcements
Establish a local mercury website
Thermometer exchanges
Promote mercury clean sweeps

Figure 14 An educational display
about mercury.
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Wisconsin Community Pilot
Mercury Reduction Program

Superior
Ashland
Wausau /
Stevens Point

Marinette
Green Bay/
De Pere

Eau Claire /
Chippewa Falls

Kaukauna
Appleton

Wisconsin Rapids /
Marshfield

Neenah / Menasha
Manitowoc

La Crosse

Milwaukee

Racine

Madison / Dane Cty.
Kenosha
Waukesha

Source: Wisconsin Department of Natural Resources in Madison
Bureau of Cooperative Environmental Assistance

Between 1997 and 2003 the Wisconsin DNR partnered with 20 municipalities to pilot
community mercury reduction activities. Through local programs of public education and free
recycling, these communities collected over 13,000 lbs of elemental mercury from hospitals,
dental offices, schools, and industries. The experiences from this pilot program form much of
the core of this Guidance Manual.
A Sampler of General Public Mercury Reduction Activities in Wisconsin
Central Wisconsin (Wausau, Stevens Point, Wisconsin Rapids and Marshfield) established
mercury reduction collection sites in each community. This program, coordinated by Recycling
Connections Corporation, Inc. of Plover, recycled 1,100 pounds of mercury through an extensive
media and website program.
Eau Claire and neighboring counties collected mercury products at periodic HHW collection
sites and special clean sweep events: 145 lbs of mercury recycled.
Green Bay MSD conducted their own public mercury reduction outreach as well as coordinated
work by other communities: 680 lbs of mercury recycled in Green Bay.
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Manitowoc and neighboring communities conducted extensive public educational outreach and
special collection events: 200 lbs of mercury recycled.
Marinette conducted public outreach followed by a digital thermometer award program and a
voluntary retailer recycling program: 190 lbs of mercury recycled.
A Sampler of Wisconsin Mercury Thermometer Exchanges
Appleton hosted a community mercury clean sweep offering free digital fever thermometers as
an exchange incentive: 115 lbs of mercury recycled.
LaCrosse exchanged free digital fever thermometers for mercury products at a series of
collections at fire stations: 45 lbs of mercury recycled.
Madison MSD area communities were able to exchange mercury fever thermometers for digital
thermometers at 18 local Walgreen stores: 400 lbs of
mercury recycled.
Racine conducted many thermometer exchanges, in
part with funding from a local corporate sponsor: 88
lbs of mercury recycled.
Superior has also conducted many thermometer
exchanges. In the spring of 2002, students from
Pattison School collected and exchanged over 500
mercury items.

Figure 15 Thermometer exchange conducted
by students at East Middle School.

Waukesha County coordinated a mercury thermometer exchange with Wal-Mart, Walgreen, and
Aurora Pharmacy stores: 4,000 mercury fever thermometers recycled.
A Sampler of Wisconsin Mercury Product Ordinances
Ashland banned the sale of most mercury-containing products except for fluorescent bulbs and
the use of dental amalgam. See copy of ordinance in Appendix B.
Dane County banned the sale of mercury fever thermometers, and required retailers of mercury
thermostats and fluorescent lamps to offer a take-back program for recycling.
Marinette passed an ordinance requiring the recycling of fluorescent bulbs and the removal of
mercury products from building prior to demolition.
Milwaukee MSD passed an ordinance requiring the installation of amalgam separators in dental
offices by February 1, 2008. See copy of ordinance in Appendix B.
Racine and Superior banned the sale of mercury fever thermometers; Superior also banned the
landfilling of fluorescent bulbs.
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Household Mercury Spill Cleanup Options
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Mercury Websites for Midwest Great Lakes States
Illinois: http://app.idph.state.il.us/envhealth/mercury/
Indiana: http://www.in.gov/idem/mercury
Michigan: http://www.michigan.gov/deq/0,1607,7-135-3585_4127_4175-11684--,00.html
Minnesota: http://www.moea.state.mn.us/berc/mercury.cfm
Ohio: http://www.epa.state.oh.us/ocapp/p2/mercury_pbt/Mercury%20Challenge_Web.pdf
Wisconsin: http://www.dnr.state.wi.us/org/caer/cea/mercury
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Indiana House Act 1901: Household Mercury Inventory Sheet:
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Programs for Specific Mercury-Containing Products
All it takes is a creative idea to encourage the public or local businesses to inventory and recycle
the following mercury-containing devices. The case studies listed below are given as examples
for device-specific programs that communities and businesses can put in place, emphasizing the
importance of collaborative efforts.

Thermostats
Mechanical thermostats contain an elemental mercury switch that can release mercury into the
environment if the thermostat housing is damaged during replacement or demolition. These
thermostats should be recycled at the end of their useful life. Digital thermostats are
recommended for upgrades or new construction because they do not contain mercury and are
more energy efficient.
Outreach Tools
•
•
•
•

Mail thermostat recycling literature to HVAC
wholesalers and contractors
HVAC community workshops and
conferences
Onsite visits to HVAC businesses
Promote thermostat recycling to homeowners
at trade shows and other community events
(See Households/General Public Outreach)

The Thermostat Recycling Corporation (TRC) is
a non-profit corporation funded by thermostat
manufacturers to simplify recycling mercury from
end-of-life thermostats. Heating, Ventilation, and
Air Conditioning (HVAC) wholesalers can
request a mercury thermostat recycling bin from
the TRC Corporation for a one-time charge of
Figure 16 Mercury-containing thermostats
$15.
When HVAC contractors remove
thermostats from homes or businesses, they are asked to drop them off with the wholesaler where
they purchase their new thermostats. The wholesaler ships the filled bin back to TRC at no
charge. All brands of wall-mounted thermostats are included in the TRC Program.
The TRC Program began in 1998 and has collected and recycled 336,000 thermostats, recovering
a total of 3,000 pounds of elemental mercury through 2004. Many Wisconsin HVAC
wholesalers and contractors participate in the TRC Program but many are still not aware how
easy participation can be. A community mercury reduction program can readily promote the
TRC Program as part of their educational outreach. The website below contains instructions for
participating in the TRC Program.
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Mercury Website for Thermostats
Thermostat Recycling Corporation:
http://www.nema.org/trc
Product Stewardship Institute Thermostat Project:
http://www.productstewardship.us/prod_mercury_project.html

Automotive Switches
Automobiles produced before 2003 may use mercury switches for hood and trunk convenience
lighting. These switches should be removed and recycled because they are an important source
of mercury air emissions from steel mills. New cars do not use mercury switches.
Outreach Tools
•
•

Onsite visits to service centers or scrap yards
Public events to replace mercury switches at technical
schools or auto dealerships

End-of-Life Vehicles
The Wisconsin Department of Natural Resources partnered with
Concerned Auto Recyclers of Wisconsin (CARS) to clip and
recycle hood and trunk mercury switches to established
consolidation sites where they are picked up at no charge by a
commercial mercury-recycling vendor. One hundred fifty
salvage yards participate in the program and have recycled 800
Figure 17 Mercury-containing
pounds of mercury waste over the last 4 years. Participating
auto switch
yards receive a recognition certificate from the Department.
More information on Wisconsin’s program can be found at the website below.
In-Use Vehicles
In early Fall 2003, a Switch-Out day was set for the vehicle
repair department at Wisconsin Indianhead Technical
College (WITC) in northwestern Wisconsin. Any person
who wanted to make sure that their vehicle did not contain a
mercury switch could have their car inspected and their
switch replaced in a matter of minutes. This community
event brought renewed awareness to mercury. To put
together a similar program, contact local Technical Colleges
that work with automotive students to have a Switch-Out day
Figure 18 Checking for mercurywhere local residents can have their car checked for mercury
containing switches at WITC
switches. When a car does have a mercury switch, it can be
replaced free of charge. This helps educate both the public
and the future automotive specialists that may come into contact with these switches. Similar
“switch the switch” projects can be sponsored by auto dealerships.
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Mercury Websites for the Auto Industry
WDNR Mercury Switch Recycling Program
http://www.dnr.state.wi.us/org/caer/cea/assistance/scrap/switches/index.htm
Toxics in Vehicles: Mercury
http://www.cleancarcampaign.org/pdfs/toxicsinvehicles_mercury.pdf
State Mercury Car Switch Initiatives:
http://www.epa.gov/epaoswer/hazwaste/mercury/st-car-switch.htm

Fluorescent Bulbs
Even though fluorescent bulbs contain mercury, they are much more
energy efficient than incandescent (non-mercury) bulbs, so less
mercury is released to the atmosphere from burning coal for electricity
when fluorescent bulbs are used. Use fluorescent bulbs but recycle
them when they burn out!
Outreach Tools
•
•
•
•
•

Mail fluorescent bulb recycling literature to business sectors
Onsite visits to business sectors using many fluorescent bulbs
Educational posters and public outreach announcements about
recycling fluorescent bulbs
Promote fluorescent bulbs and fluorescent bulb recycling at trade
shows and other community events
Establish a local mercury website

Figure 19 Mercury-containing
fluorescent bulb

City of Superior
In conjunction with a City Council Ordinance banning the landfilling of fluorescent bulbs, the
City of Superior, Wisconsin enacted a Bulb Recycling Program, stressing the need to recycle all
parts of the bulb, especially mercury. The program is conducted through a partnership between
the City of Superior, Murphy Oil USA, Superior Water Light and Power, and local Hardware
Hank home centers. Citizens of Douglas County can submit a coupon, downloadable from the
website or available from local Hardware Hank Stores, for $1.00 off the cost of recycling per
bulb. Since recycling most bulbs cost $1.00, recycling is usually free. The program began in the
fall of 2000 and will continue through 2005 or as long as funding is available. As of June 2005,
the program has successfully recycled more than 10,000 fluorescent bulbs. More information can
be found at the website below.
City of Marinette
In 2002, the City of Marinette Wastewater Treatment Plant offered mercury-free thermometers
to people who turned in 5 fluorescent bulbs. This program was promoted in “City Lines,” a city
newsletter delivered to all water/sewer users, as well as on the radio and in the newspaper.
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Participants in the program were required to pay an at-cost fee based on the length of the
fluorescent bulbs they turned in ($0.30/4ft, $0.45/over 4ft, and various costs for specialty bulbs).
During the month-long span of the program, over 2500 bulbs were turned in; Marinette attributes
this success to a convenient drop-off location, a reward (the mercury-free thermometers), and
substantial amounts of free advertising.

Mercury Website for Fluorescent Bulbs
City of Superior Fluorescent Bulb Recycling Program:
http://www.ci.superior.wi.us/publicwks/wastewater/fluorescent%20bulbs.htm
INFORM – Fluorescent Lamps:
http://www.informinc.org/fact_P3fluorescentlamps.php
Bulb Recycling Resource: http://www.nema.org/lamprecycle/
Association of Lighting and Mercury Recyclers: http://www.almr.org/

Dairy Manometers
The Wisconsin Department of Natural Resources is working with
dairy equipment dealers to phase out the use of mercurycontaining dairy manometers, which are used to measure vacuum
pressure in dairy barn milking systems. The program effectively
replaces mercury-containing manometers with digital manometers.
Farmers that volunteer to replace their mercury-filled manometer
with a mercury-free gauge receive a $200 reimbursement from the
DNR. The mercury manometer is recycled at no charge. As of
2005, 532 mercury-containing manometers have been collected,
containing 405 pounds of elemental mercury.
Outreach Tools
•
•

Mail information about mercury manometer replacement to
dairy equipment dealers
Onsite visits to dairy farms

Figure 20 Mercurycontaining manometers

Mercury Website for Dairy Manometers
Dairy Manometer Replacement Program:
http://www.dnr.state.wi.us/org/caer/cea/mercury/program.htm#Dairy
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