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Executive Summary  

Introduction  

The purpose of this report is to identify and analyze strategies for reducing human exposure to 

elemental mercury in homes and schools. At the request of the U.S. Environmental Protection Agency 

(EPA) Region 10 Regional Mercury Workgroup, the report will analyze strategies for raising awareness 

about elemental mercury and collecting items that contain elemental mercury from homes and schools. 

This report documents many strategies that state and local governments, schools, and other groups 

have pursued. The objective of this report is to inform local, regional, and national strategies for 

preventing human exposure to elemental mercury. 

 

This paper addresses the following question: What are the most effective approaches to preventing the 

exposure of people, particularly children, to elemental mercury? To answer this question, the author 

gathered information using the following methods: academic literature review, online research about 

existing mercury programs, and semi-structured phone interviews with mercury program coordinators. 

The data are organized into tables that highlight the variety of approaches communities have taken to 

address the problem of elemental mercury exposure in homes and schools.  

Background on the Problem  

Elemental mercury, a unique metal that is a liquid at room temperature, has been widely used in 

consumer products, such as thermometers, barometers, and thermostats, that can be found in many 

homes and schools. Other sources of elemental mercury in homes and schools include containers of free 

mercury (meaning elemental mercury that has not been intentionally contained in a manufactured 

product, but rather is kept in some type of container), which may have been used in school chemistry 

experiments, small scale gold mining, or religious and cultural traditions.  

 

A mercury-containing item may be unintentionally spilled if it accidentally breaks. Due to its unique 

properties, children tend to find elemental mercury appealing to play with, which can also lead to 

exposure. Religious and cultural uses of mercury can lead to exposure as well. Exposure can harm the 

nervous and respiratory systems and has been fatal in some cases. Children have a higher risk than 

adults of being harmed, because their bodies are smaller and their developing organs are sensitive. The 

frequent occurrence of accidental mercury spills Ƙŀǎ ŘǊŀǿƴ 9t!Ωǎ attention to the problem. Cleanup can 

cost up to $500,000 for a large spill. Nationally, elemental mercury spills may cost taxpayers as much as 

$10 million each year1.  

 

                                                           
1
 From 2007-2009, EPA Region 10 responded to 19 mercury spills, costing an average of $1 million total per year (Parker, 2010). 

Assuming the mercury cleanup costs in EPA Region 10 are average compared to the other nine EPA regions, the cost to U.S. 

taxpayers of cleaning up mercury spills is likely $10 million per year. 
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The problem is amplified in some communities due to a lack of affordable, convenient options for 

disposing of mercury-containing items. Also, many people are not aware of the threat posed by 

elemental mercury or about disposal options that may be available.  

 

How can public agencies and groups concerned about environmental health persuade households and 

schools to properly dispose of elemental mercury? Theories about social marketing, persuasion, and 

behavior change can inform practical decisions about how to design mercury collection and awareness 

programs in order to get people to participate. Research suggests that awareness program coordinators 

should: 

 

¶ Tailor awareness strategies to the audience 

¶ Focus energy on getting the majority of people to participate, since a small percentage of people 

is likely to readily adopt a new program or idea, while another small percentage is unlikely to 

participate.   

¶ Try to reach people through their peer groups, rather than exclusively through mass media. 

¶ Use multiple channels of communication to take advantage of the strengths of each channel.   

¶ When raising awareness, include clear steps to take, so that people will not be paralyzed by fear.  

Analysis of Findings  

A wide variety of strategies is currently used to address the problem. Although for the purpose of this 

report collection and awareness strategies are categorized separately, in practice most programs have 

both a collection and awareness component. The strategies are not mutually exclusive. While some 

strategies specifically target mercury, others include mercury along with other chemicals or items of 

concern. Some strategies are appropriate for a specific audience, such as schools, while most strategies 

could be adapted for any audience.   

 

Collection  

The groups that primarily are involved with mercury collection are local and state government agencies, 

schools, and universities. Private companies have been key partners in some collection programs as well. 

Groups have implemented nine collection strategies that fall into two main categories:  

1) Broad hazardous materials collection programs that include mercury, and  

2) Programs specifically focused on mercury.  

 

The first category includes permanent household hazardous waste (HHW) facilities, mobile HHW 

facilities, and HHW events. Collection programs focused on mercury include collection events, exchange 

programs, drop box/mailback programs, bounty programs, programs that pick up mercury from homes 

or schools, and collecting mercury at a convention (e.g. a mining convention). 
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Awareness 

Groups have used ten awareness strategies that can be grouped into three categories as follows: 

1) One-way information flow ς video, hard copy outreach materials, mass media 

2) Tools ς DVD toolkit, curriculum and activities, training class 

3) Interactive: two-way information exchange ς website/new media, community event, 

planning process, information hotline 

Schools 

The following strategies have been used to get mercury (and in some cases other chemicals of concern) 

out of schools: 

¶ Providing tools for teachers and staff to inventory chemicals and organize a cleanout program 

¶ Offering free technical assistance site visits for chemical management 

¶ Offering site visits to identify source and concentration of mercury using vapor analyzer and/or 

mercury-detecting dog 

¶ Asking schools to sign a mercury-free pledge 

¶ Developing a wŜƘŀō ǘƘŜ [ŀō ǇǊƻƎǊŀƳ ǿƛǘƘ ǎŎƘƻƻƭǎΩ ƛƴǎǳǊŀƴŎŜ ŎƻƳǇŀƴȅ 

 

There is no single strategy for mercury collection or awareness that is likely to outperform the rest.  

 

Funding Options  

It can be a challenge to find sustainable funding for a mercury program, meaning funding that lasts long 

enough to significantly reduce the risk of mercury exposure in the target area. Of the ten most 

commonly used funding options for mercury programs, two appear most sustainable: 1) extended 

producer responsibility, and 2) funding mercury collection through a HHW program, especially when 

funded through solid waste or sewer fees. Other funding options include supplemental environmental 

projects, foundation grants, government sources, and funding for water pollution prevention. 

 

Regulation  

Although regulatory measures are outside the scope of this project, note that several people involved 

with mercury programs highlighted the importance of state mercury regulations in increasing 

participation in mercury collection programs. In particular, interviewees mentioned bans on disposal of 

mercury in the trash and bans on mercury in schools.   

 

Recommendations  

1) Program should involve collection and awareness. In tight funding environments, awareness 

efforts have been limited. Although this is understandable, whenever possible programs should 

include both collection and awareness. Programs that devoted resources to awareness have 

increased collection program participation rates. 
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2) Get the most bang for your buck by designing an effective, efficient program. Consider Bowling 

DǊŜŜƴ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΩǎ ƳƻŘŜƭΣ ǿƘƛŎƘ ŀŎƘƛŜǾŜŘ ǘƘŜ ƎǊŜŀǘŜǎǘ ǊŜǎǳƭǘǎ ŀt the least cost of all the 

collection programs identified in this report. Also, consider targeting schools, which result in an 

average of two to six pounds of mercury collected per school. Or target items most likely to spill 

and/ or containing the largest quantities of elemental mercury. 

3) Fill in gaps in service. Focus limited resources on areas that do not currently have HHW 

collection programs, which are typically rural areas. Rather than a patchwork of local programs 

that leave some communities without disposal options, consider a state-wide mercury collection 

program.  

4) Make existing programs more effective. Improve existing program websites and flyers. Make it 

clear what types of mercury-containing items will (not) be accepted. Increase and vary outreach 

strategies to improve awareness and in turn, collection rates. 

5) Disseminate this report. EPA Region 10 staff should email this report to all interview 

respondents and email correspondents using the contact list that has been provided. Next, this 

report should be condensed into an EPA publication with additional photos and graphics. 

6) Develop an elemental mercury toolkit. EPA Region 10 staff should develop a mercury toolkit in 

both online and DVD formats. While there is a cost involved with producing DVDs, given that 

Internet access is a challenge in some areas, making a DVD option available will make the 

information accessible to more people.  

7) Recommended strategies for specific audiences: 

¶ Students - EPA Region 10 staff should develop new brochures geared toward students. The 

brochures should be made available via the mercury toolkit as templates that states and local 

communities can adapt as needed.    

 

¶ Gold mining community - EPA Region 10 staff should create an interagency, multi-state working 

group to develop strategies and share best practices for reaching out to the small scale/ hobby 

gold mining community.  

¶ Environmental justice communities - ¢ƻǿŀǊŘ 9t!Ωǎ Ǝƻŀƭ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƧǳǎǘƛŎŜ ŦƻǊ ŀƭƭΣ 9t! 

Region 10 staff should intentionally engage communities that may be disproportionately 

exposed to health hazards associated with elemental mercury. EPA Region 10 staff should work 

with tribal partners to develop a strategy for increasing mercury awareness and collection 

among tribal nations. Also, given the diversity of languages spoken in this region, groups that are 

developing mercury programs should consider how to get the message to people for whom 

English is a second language and who may not read English. EPA Region 10 staff should begin a 

dialogue with members of Caribbean and Latin American communities to learn how prevalent 
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religious and cultural use of mercury is in this region and how awareness efforts might be 

developed. Nationally, further research and dialogue is needed on this topic.  

Conclusion  

Strategies for increasing mercury awareness and providing affordable, convenient disposal options vary 

widely across the U.S. This report identifies options and recommended approaches to program design. 

Groups in EPA Region 10 should choose a strategy that fitǎ ǘƘŜƛǊ ŎƻƳƳǳƴƛǘȅΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ƴŜŜŘǎΣ ŀƴŘ 

assets. By implementing the recommendations in this report, such as creating an elemental mercury 

toolkit and convening a gold mining workgroup, EPA Region 10 staff can continue to provide leadership 

on this issue. In doing so, EPA Region 10, state agencies, and local groups can make mercury programs 

more effective and widespread, in order to reduce the frequency of mercury spills and exposure. By 

considering and adapting the models presented in this report, gǊƻǳǇǎ Ŏŀƴ ƘŜƭǇ ϦƎŜǘ ǘƘŜ ƳŜǊŎǳǊȅ ƻǳǘΗέ 
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Abbreviations, Acronyms , and Definitions of Terms  

 

ATSDR Agency for Toxic Substances & Disease Registry 

cc cubic centimeter 

CEG conditionally exempt small quantity generator 

CFL compact fluorescent light bulbs 

CWA Clean Water Act 

Dept. Department 

Depts. Departments 

EPA U.S. Environmental Protection Agency 

EPR extended producer responsibility 

FTE full-time equivalent 

gm gram 

Hg elemental mercury 

HHW household hazardous waste 

NPDES National Pollutant Discharge Elimination System 

RCRA Resource Conservation and Recovery Act 

SC3 School Chemical Cleanout Campaign 

TMDL total maximum daily load 

USGS U.S. Geological Survey 

 

Cradle to grave ς every aspect of a product or program through its entire life cycle. 

 

Elemental mercury ς refers to the metal that is a silvery liquid at room temperature, as distinguished 

from organic and inorganic compounds of mercury. 

 

Environmental justice communities - communities of color, low-income communities, and American 

Indian tribes and Alaskan Native Villages (National, 2004). 

 

Free mercury ς elemental mercury that has not been intentionally contained in a manufactured product, 

but rather is kept in some type of container (e.g. a squirt bottle or mayonnaise jar). 

 

Hazardous waste ς waste with properties (toxic, flammable, corrosive, or explosive) that make it 

dangerous or potentially harmful to human health or the environment.  

High priority pollutant ς the U.S. Environmental Protection Agency has designated 31 chemicals as 

priority chemicals through its National Partnership for Environmental Priorities program. Companies can 

voluntarily partner with EPA to reduce their use of these chemicals. 
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Mercury legacy products - mercury legacy products are no longer sold as a new product in commerce in 

the U.S., but may still be in use, may be resold as a used or antique product, or if not being used may be 

stored in homes or businesses (NEWMOA, 2010).  
 

Milk run ς a trip involving stops at several places. 

 

Social marketing - the use of marketing principles to influence human behavior in order to improve 

health or benefit society (Turning, 2010). 

 

Toxicity - the capacity of a chemical to cause harm to health. 
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1 Introduction  

1.1 Objectives and Background  

The purpose of this report is to identify and analyze strategies for reducing human exposure to 

elemental mercury. At the request of the U.S. Environmental Protection Agency (EPA) Region 10 

Regional Mercury Workgroup, the report will analyze two main types of strategies for preventing human 

exposure to elemental mercury:  

1) Strategies for promoting mercury awareness in the general public 

2) Strategies for collecting materials that contain elemental mercury.  

This report will support the implementation of the WorkgroǳǇΩǎ aŜǊŎǳǊȅ Strategy Framework, 

specifically Activity #5: facilitating elemental mercury collection and disposal programs (EPA Region 10, 

2008). The purpose of the Framework is to reduce human exposure to mercury and the health risks 

associated with exposure, recognizing that ecological impacts will decrease as well. When EPA Region 10 

developed the Framework, it was the first EPA Region in the country to create a comprehensive strategy 

for addressing the problem of human exposure to mercury. Since the Framework was finalized in 

December 2008, other EPA Regions have begun developing mercury strategies as well. 

 A national mercury strategy has been in place since 2006, when the National EPA Roadmap for Mercury 

was approved. In the process of implementing the national mercury strategy, EPA Regional staff 

members identified a knowledge gap related to elemental mercury. Specifically, it is unclear to residents 

and school districts in many communities how to properly dispose of items containing elemental 

mercury. The presence of elemental mercury-containing items in homes and schools has led to 
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thousands of mercury spills in the U.S. each year, which have resulted in adults and children being 

harmed by mercury exposure (ATSDR, 2009). To address this issue, an EPA cross-agency steering 

committee is currently being formed to develop an agency-wide strategy to prevent elemental mercury 

spills in schools and homes (ibid). EPA is coordinating with other agencies, such as the Agency for Toxic 

Substances and Disease Registry (ATSDR) on this issue as well. Across the country, state and local 

governments, schools, and other groups have pursued a variety of strategies for preventing elemental 

mercury exposure. In this context, the objective of this report is to inform local, regional, and national 

strategies for preventing human exposure to elemental mercury.  

Elemental mercury refers to the metal that is a silvery liquid at room temperature, as distinguished from 

organic and inorganic compounds of mercury. όIŜƴŎŜŦƻǊǘƘ ƛƴ ǘƘƛǎ ǇŀǇŜǊ άƳŜǊŎǳǊȅέ ŀƴŘ άŜƭŜƳŜƴǘŀƭ 

ƳŜǊŎǳǊȅέ ǿƛƭƭ ōŜ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ǘƻ ƳŜŀƴ άŜƭŜƳŜƴǘŀƭ ƳŜǊŎǳǊȅέΦύ aŜǊŎǳǊȅΩǎ ǇǊƻǇŜǊǘƛŜǎ ƳŀƪŜ ƛǘ 

particularly dangerous. Mercury vaporizes at room temperature. Its vapors are colorless and odorless. 

People are often unaware that they are being exposed.  

Exposure to elemental mercury can occur in a few ways. A mercury-containing item may be 

unintentionally spilled if it accidentally breaks. Due to ŜƭŜƳŜƴǘŀƭ ƳŜǊŎǳǊȅΩǎ unique appearance and 

tendency to coalesce into droplets, children may find it appealing to play with, which can also lead to 

exposure (ATSDR, 2009). Religious and cultural uses of mercury can lead to exposure as well (see Section 

2.2.2). 

Exposure can lead to serious health effects, including neurological problems, respiratory failure, and 

death in some cases. Despite the health risk, it is not illegal to possess mercury in the home, nor for it to 

be present in schools in many states. Elemental mercury is widely used in consumer products, such as 

thermometers and blood pressure devices. Although mercury is being phased out of some products, 
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such as fever thermometers, mercury-containing products are still present in many households and 

school chemistry labsΣ ƴǳǊǎŜΩǎ ƻŦŦƛŎŜǎΣ and materials store rooms. Containers of free mercury may also 

be present in homes and schools, as the chemical is used by small scale gold miners and has been used 

in school chemistry experiments as well.   

With mercury reduction programs and restrictions on product sales, the total amount of elemental 

mercury used in products has decreased (New England, 2007), however, manufacturers continue to use 

large quantities of elemental mercury in products. In 2004, 117 tons of elemental mercury was sold in 

various products in the U.S. (NEWMOA, 2008). Despite the health risk, mercury-added products were 

not widely considered a problem until the 1950s, when outbreaks of mercury poisoning in Japan drew 

international attention to the dangers posed by mercury (Steingraber, 2001). While exposure to 

elemental mercury poses a health risk to people of all ages, the risk of harm is especially high for 

children and fetuses, because their bodies are smaller than adults and their organs are in the process of 

developing (Steingraber, 2001). If the issue of elemental mercury exposure is not addressed, the costs in 

terms of human health and public expenditures for cleanup will continue to be high (see Section 2.3.4 

for a cost estimate).  

1.2 Research Questions 

The over-arching question that this report addresses is: What are the most effective approaches to 

preventing the exposure of people, particularly children, to elemental mercury? In order to answer 

this question, this report addresses the following sub-research questions: 

 

¶ What strategies have local, state, and national groups used for collecting items that contain 

elemental mercury? 
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¶ What strategies have local, state, and national groups used for promoting awareness in the 

general public about:  

o Health risks related to human exposure to elemental mercury 

o How to properly dispose of items containing elemental mercury 

o How to properly respond when an elemental mercury spill occurs. 

¶ What are the most effective approaches to promoting mercury awareness in the general public? 

¶ What strategies can local, state, and national groups use to fund mercury collection and 

awareness programs? 

 

I hypothesize that the most effective approaches to preventing exposure include a combination of 

awareness and collection activities. I expect that for awareness efforts to be effective, a community 

must also have inexpensive, convenient methods available to safely dispose of mercury-containing 

materials.  

Based on findings related to the research questions, this report will recommend strategies for 

preventing elemental mercury exposure that local and state groups in EPA Region 10 can consider 

implementing.  

1.3 Audience 

The immediate audience for this report is staff from EPA Region 10, including members of the Regional 

Mercury Workgroup, who requested the report. EPA Region 10 includes the states of Washington, 

Oregon, Idaho, and Alaska.  Perhaps more importantly, the intended audience also includes local and 

state groups in EPA Region 10, which interact directly with the affected public. Groups that may be 

ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘΩs findings include: 
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¶ Local governments, including fire departments, which often respond to spills, and departments 

responsible for water treatment, which could achieve cost savings by preventing mercury 

pollution 

¶ State governments, particularly health and environmental protection agencies 

¶ Tribal governments 

¶ Schools 

¶ Universities 

¶ Hospitals 

¶ Federal government agencies, including EPA and ATSDR 

 

In addition, communities and professions that have historically used elemental mercury may have an 

interest in this research. Examples include the gold mining community, dentists, and communities where 

elemental mercury is used as part of a religious or cultural practice.  

1.4 Scope 

 The scope of this research is focused on elemental mercury collection and awareness programs in the 

U.S. Programs that serve the general public will be included, as well as programs that target specific 

groups, such as students and gold miners. Some programs are included that collect mercury along with 

other hazardous waste. This project is specifically concerned with efforts to prevent mercury exposure 

in homes and schools. Although elemental mercury exposure could potentially occur at any place where 

it is used or stored, this project focuses on the two places where children are most frequently exposed: 

homes and schools (ATSDR, 2009). 
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A recent report by ATSDR showed that children have also been exposed to elemental mercury in other 

locations, including medical facilities (2009). The potential for mercury exposure at hospitals and health 

clinics will also not be included in this report, because the EPA has started an initiative specifically 

targeting this industry. Formerly known as Healthy Hospitals for the Environment, this initiative has spun 

off and is now part of Practice Greenhealth.2 Among other issues, this initiative addresses chemical 

management for hazardous materials, such as elemental mercury. One medical use of elemental 

mercury is in dental amalgam used for fillings. Mercury in dental fillings is outside the scope of this 

research. Silver-colored fillings typically contain about 50 percent elemental mercury (ATSDR, Public). 

Some states, such as Oregon and Massachusetts, have special collection and recycling programs 

ǘŀǊƎŜǘƛƴƎ ŘŜƴǘƛǎǘǎΩ ƻŦŦƛŎŜǎΦ 

Although mercury exists in several forms, this project is focused on elemental mercury, which is a metal 

that is listed on the periodic table of elements. Although some other forms of mercury, such as 

methylmercury3, also pose human health risks, the scope is limited to elemental mercury because 

currently there are not widespread strategies to prevent elemental mercury exposure. Mercury spills 

can be costly to cleanup and have resulted in serious injury. Also, the uses, routes of exposure, health 

effects, and potential solutions vary depending on the type of mercury. 

The scope of research will not cover the following sources or routes of mercury exposure: fish 

consumption, power plant emissions, medical waste incinerator emissions, mercury in the water supply, 

and gymnasium floors that contain a mercury catalyst. Also, this report does not address collection and 

awareness programs that are specifically focused on compact fluorescent light bulbs (CFLs). Although 

                                                           
2
 Practice Greenhealth website: http://www.practicegreenhealth.org/  

3
 Methylmercury is an organic mercury compound that can build up in fish and other organisms that live in or rely 

upon mercury-contaminated water. Chronic exposure to methylmercury can harm the central nervous system and 

cause developmental effects in children. U.S. Environmental Protection Agency website. Accessed March 4, 2010. 

http://ww w.epa.gov/ttn/atw/hlthef/mercury.html and http://www.epa.gov/fishadvisories/advice/#what  

http://www.practicegreenhealth.org/
http://www.epa.gov/ttn/atw/hlthef/mercury.html
http://www.epa.gov/fishadvisories/advice/#what
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use of CFLs has increased dramatically in recent years, the amount of elemental mercury contained in a 

CFL is relatively low compared to other items, such as fever thermometers. CFLs contain an average of 4 

milligrams of mercury, whereas older thermometers contain about 500 milligrams of mercury ς an 

amount equal to the mercury in 125 CFLs (Energy Star, 2008). The scope of this research is therefore 

focused on items that arguably should be a higher priority for collection, given that higher levels of 

exposure could occur as a result of such items breaking. Thus this research is focused on items that pose 

a higher level of risk, given that risk increases as exposure increases. It is not clear whether or not there 

is a threshold level of elemental mercury below which exposure causes no human health effects. If a CFL 

breaks and the mercury is not properly cleaned up, cumulative low level exposure may be a concern. For 

the purpose of this paper, however, the focus is on items that pose a greater human health risk for a 

single exposure incident based on the amount of elemental mercury the items contain. 

The table below summarizes what is inside and outside the scope of this report: 

In Scope Outside Scope 

Elemental mercury Organic and inorganic mercuric compounds (e.g. 
methylmercury)  

Collection programs Regulatory approaches 

Awareness programs Exposure that happens in places other than homes 
and schools (e.g. hospitals, health clinics, industrial 
sites, businesses) 

Exposure in homes and schools Programs targeting medical and dental practices 

Exposure of children, youth, and adults. Mercury programs outside the U.S. 

Broad chemical management and hazardous waste 
management programs that include elemental 
mercury 

Exposure Routes: fish consumption, medical waste 
incinerator emissions, power plant emissions, and 
mercury in the water supply 

Elemental mercury in consumer products Product: Compact fluorescent light bulbs (CFLs) 

Free mercury  Gymnasium floors that contain a mercury catalyst 
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Another reason for focusing on materials containing elemental mercury is that it can be challenging for 

citizens to properly dispose of these items. Many communities have banned the disposal of mercury-

containing items in household garbage. Citizens may be unsure how to legally and safely dispose of 

these items. Not all household hazardous waste (HHW) programs accept items that contain mercury. 

Also, brochures that describe HHW programs are sometimes unclear about whether containers of free 

mercury are accepted. HHW collection events may be infrequent or inconvenient for some residents to 

attend. Some communities lack HHW collection programs altogether. For these reasons, proper disposal 

of mercury can be challenging. In order to prevent elemental mercury exposure in homes and schools, 

this report will examine ways to increase awareness of the danger posed by materials that contain 

mercury and develop programs for collecting these materials. 

1.5 Research Methodology 

This report addresses the research questions using three methods: 1) review and analysis of agency, 

newspaper, Internet, and scholarly publications, 2) semi-structured interviews with mercury program 

coordinators, and 3) analysis of policy options. 

1.5.1 Literature Review  

The first step in this research project was to conduct a literature review. Background information on the 

problem came primarily from the websites of federal agencies, such as EPA and ATSDR. News articles 

were the main source of information about incidents where mercury was spilled. Online research helped 

to identify organizations that have conducted mercury collection and awareness programs. Non-

governmental organization websites provided a wealth of information via databases and reports. 

Academic literature, such as journal articles, provided theoretical frameworks that informed analysis 
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about program effectiveness. Evaluations of HHW and mercury programs were another source of 

information.  

1.5.2 Semi-Structured Interviews  

Between February and May 2010 the author of this report conducted 20 phone interviews in order to 

gather information from across the country about mercury awareness and collection programs. In 

addition, interviews were conducted via email with five respondents. Online research about existing 

mercury programs helped to identify organizations and in some cases people to contact about the 

programs. EPA Region 10 staff members also recommended several colleagues to interview. In addition, 

interviewees were asked for suggestions of people to contact.  

In order to gather information about existing mercury collection and awareness programs, phone 

interviews were conducted primarily with mercury program coordinators and managers as well as with 

staff members whose work relates to mercury in some way (e.g. an emergency response coordinator). A 

semi-structured interview protocol was developed, pre-tested on three mercury program coordinators, 

and modified based on their feedback. The final interview protocol includes 18 questions, many of which 

are open-ended (see Appendix A). The protocol includes a list of prompts (meaning issues to probe 

ŀōƻǳǘ ƛŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘ ŘƻŜǎƴΩǘ ōǊƛƴƎ ǘhem up). The semi-structured interview approach was selected 

rather than the rigid format of a standardized survey for several reasons. It was desirable for the 

interview to have a conversational tone in order to establish rapport with the interviewees (Leech, 

2002). Also, the semi-structured format made it possible to spontaneously ask follow up questions. 

{ǘǊƻƴƎ ǊŀǇǇƻǊǘ ŀƴŘ Ŧƻƭƭƻǿ ǳǇ ǉǳŜǎǘƛƻƴǎ ƭŜŘ ǘƻ ƭŜŀǊƴƛƴƎ ƴŜǿ ǘƘƛƴƎǎ ǘƘŀǘ ǘƘŜ ƛƴǘŜǊǾƛŜǿŜǊ ŘƛŘƴΩǘ ƪƴƻǿ ǎƘŜ 

ŘƛŘƴΩǘ ƪƴƻǿΦ Although the interview protocol is very detailed, gathering information from the Internet 

about programs prior to each phone interview made it unnecessary to ask all questions of every 

interviewee. 
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The purpose of the interviews was primarily to gather qualitative information, however, a few questions 

were designed to generate statistics that characterize the cost, effectiveness, and prevalence of these 

programs. One example of a quantitative measure is the average cost of a collection program per pound 

of mercury collected. The interview results were analyzed to produce an inventory of approaches that 

organizations across the U.S. have taken to address the problem of people being exposed to mercury at 

home and at school. While the bulk of the interview data is presented in Section 4 in table format, 

additional details on some programs, such as contact information, is available in Appendix B.  

In summary, conducting semi-structured interviews involved the following steps: 

1) Identifying potential interviewees 

2) Drafting interview protocol 

3) Pre-testing interview protocol 

4) Conducting interviews 

5) Analyzing information gathered through interviews 

6) Compiling information into inventory 

1.5.3 Analysis  

After gathering data through the literature review and interviews, the next step was to sift through the 

data in order to identify policy options that states and local groups within EPA Region 10 could consider 

implementing. A summary of the data is presented in table format in Chapter 4. The literature and 

interviews also led to the development of criteria for analyzing the effectiveness of policy options. 

Regional Mercury Workgroup staff also helped to select criteria, highlighting the importance of a 

sustainable funding mechanism, raising awareness among students, and reaching out to the gold mining 

community. Please see Chapter 5 for the analysis and resulting recommendations. 
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2 Background on t he Problem of Elemental Mercury Exposure  

In this chapter, background information about chemical properties of elemental mercury (section 2.1) 

precedes sections related to each step that would be involved in conducting a risk assessment4: sources 

(2.2), exposure (2.3.1), toxicity and health effects (2.3.2), and risk (2.3.3). This chapter does not 

constitute a complete risk assessment, as the purpose of this chapter is to provide a thorough 

background on the problem of elemental mercury exposure. This chapter concludes with a discussion of 

costs related to the problem (2.4) and relevant regulations (2.5). 

2.1 Chemical Properties of Elemental Mercury  

Elemental mercury is also known as liquid mercury, metallic mercury, or quicksilver. As mentioned in 

Chapter 1, although mercury exists in several forms, elemental mercury refers to a metal that is listed on 

the periodic table of elements. At room temperature, elemental mercury is a dense, silvery liquid. 

Mercury is the only heavy metal that is liquid at room temperature. Mercury has a high vapor pressure, 

which means that compared to other chemicals, it tends to evaporate rapidly. Some mercury will 

evaporate at room temperature, forming colorless and odorless vapors (ATSDR, Public). As temperature 

increases, more mercury will evaporate. Mercury vapors are highly toxic, which is why its colorless and 

odorless vapors are so dangerous. 

                                                           
4
 American Chemical Society. Understanding Risk Analysis. Internet edition. 1998. 
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Liquid elemental mercury can disperse and 

coalesce into small, shiny droplets (ATSDR, 2009). 

It can be interesting to watch the way elemental 

mercury splits and comes back together. The 

unique chemical properties of elemental 

ƳŜǊŎǳǊȅ ǘŜƴŘ ǘƻ ŀǘǘǊŀŎǘ ŎƘƛƭŘǊŜƴΩǎ ƛƴǘŜǊŜǎǘΣ 

increasing their propensity to play with it (ibid).  

2.2 Sources of Elemental Mercury 

in Homes and Schools 

Elemental mercury is present in homes and 

schools in two forms: 1) products that contain 

elemental mercury, and 2) free mercury, 

meaning elemental mercury that is in a container, such as a jar or squirt bottle. Some mercury-added 

products, such as thermometers, may be found in homes or schools. There are some sources of 

elemental mercury that are specifically of concern in homes, such as free mercury used in gold 

extraction and mercury used in religious practices. There are also sources of elemental mercury that are 

specific to schools, such as chemistry classroom supplies.  

Children and teachers have been known to bring elemental mercury to school from home and vice versa. 

In this way, household mercury can be a source of mercury in school and mercury from school may be a 

source of mercury in homes. 

Figure 1: Chemical Properties Useful for 
Industry 
 
άaŜǊŎǳǊȅ Ƙŀǎ ŀ ƴǳƳōŜǊ ƻŦ ǾŜǊȅ ǳƴƛǉǳŜ 
properties that have led to its 
widespread use in industry and products. 
Consider that mercury: 
 

¶ is very dense (13.5 grams per cc, versus 
water with a density of 1 gm/cc) 

¶ expands and contracts evenly with 
temperature changes 

¶ has high electrical conductivity 

¶ does not readily react with nonoxidizing 
agents 

¶ is the only heavy metal that exists as a 
liquid at room temperature 

¶ alloys with other metals (e.g., silver, 
copper, nickel, gold) to form amalgams 

¶ vaporizes very easily 

¶ ƛǎ ǘƻȄƛŎ ǘƻ ƭƛǾƛƴƎ ƻǊƎŀƴƛǎƳǎέ 
 
(Excerpt from Wisconsin Mercury Sourcebook) 
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2.2.1 Products in homes and schools  

9ƭŜƳŜƴǘŀƭ ƳŜǊŎǳǊȅΩǎ ǳƴƛǉǳŜ ŎƘŜƳƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ ƳŀƪŜ ƛǘ ǳǎŜŦǳƭ ƛƴ Ƴŀƴȅ ǇǊƻŘǳŎǘǎΦ In the U.S. elemental 

mercury historically has been used in the following products that may be present in homes or schools 

(ATSDR, 2009; NEWMOA, 2010):  

¶ Thermometers 

¶ Thermostats 

¶ Barometers (measures atmospheric pressure) 

¶ Manometers (measures pressure) 

¶ Sphygmomanometers (measures blood pressure) 

¶ Automotive switches 

¶ Lamps 

¶ Batteries  

¶ Electrical switches 

¶ Flow meters 

¶ Jewelry ς necklaces with mercury-filled pendants; mercury-filled beads 

A broken thermometer is the most frequent pathway of exposure (ATSDR, 2009).  

In the U.S., elemental mercury has been phased out of many products, including televisions tilt switches, 

gaǎ Ŧƭƻǿ ǊŜƎǳƭŀǘƻǊǎΣ ŀƴŘ ŎƘƛƭŘǊŜƴΩǎ ŎƘŜƳƛǎǘǊȅ ǎŜǘǎ όb9²ah!Σ нлмлύ. Mercury legacy products are no 

longer sold as a new product in commerce in the U.S., but may still be in use, may be resold as a used or 

antique product, or if not being used may be stored in homes or businesses (ibid). Such mercury legacy 

products are no longer sold as a new product, but may still be in use, may be resold as a used or antique 
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product, or if not being used may be stored in homes or businesses5. While legal restrictions, consumer 

pressure, and technological developments have led to mercury being phased out of some products, 

mercury is still being used in other products.6 Both legacy products and new mercury-added products 

pose an exposure risk to people in their homes and schools. 

2.2.2 Sources of elemental mercury in schools  

Elemental mercury is one of many toxic chemicals that may be present in schools. One place where 

mercury may be found is in the chemistry laboratory, since elemental mercury and mercury-containing 

devices may be used in science experiments. Some states and school districts have banned the use of 

mercury in schools, or in some cases mercury has been banned specifically in chemistry classes. Even if 

elemental mercury is no longer used, it may still be present in long-ago forgotten containers or devices. 

¢ƘŜ ŦŀŎƛƭƛǘƛŜǎΩ ǎǳǇǇƻǊǘ area is another place to look for elemental mercury in schools. Mercury may be 

found in switches on the boiler, pool heater, steam heating system, freezer, fire alarm system, or 

heating, ventilation, and air conditioning/HVAC control system (NEWMOA, 2010). Old thermometers in 

the home economics classroom may contain mercury as well. Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ǎŎƘƻƻƭ ƴǳǊǎŜΩǎ ƻŦŦƛŎŜ ƛǎ 

perhaps a surprising place to find elemental mercury, but it can be present nonetheless in blood 

pressure units and fever thermometers. Light bulbs containing mercury, such as fluorescent and high 

intensity discharge bulbs, are also commonly used in schools (ibid). 

Another source of mercury in schools to consider is mercury that students or teachers bring from home. 

In recent years, several school mercury spills involved mercury that a student, teacher, or substitute 

teacher had brought from home. Students typically bring the mercury to school to show friends. A 

                                                           
5
 For more information on mercury legacy products, please see the NEWMOA website: 

http://www.newmoa.org/prevention/mercury/projects/legacy/index.cfm  
6
 The NEWMOA website provides a database of mercury-added products: 

http://www.newmoa.org/prevention/mercury/imerc/notification/index.cfm#note  

http://www.newmoa.org/prevention/mercury/projects/legacy/index.cfm
http://www.newmoa.org/prevention/mercury/imerc/notification/index.cfm#note
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common mercury spill scenario in schools involves a fever thermometer that students brought from 

home (based on a review of news articles). Another potential source of mercury exposure is from 

jewelry. Some types of imported jewelry, such as necklaces with mercury-filled pendants and mercury-

filled beads, can break and spill. For example, in 2010 there were two spills in Idaho related to jewelry 

containing elemental mercury (KBOI2, 2010). In addition to students bringing mercury from home, 

teachers have brought mercury to school in order to use it for chemistry experiments or to simply 

ŘŜƳƻƴǎǘǊŀǘŜ ƳŜǊŎǳǊȅΩǎ ƛƴǘŜǊŜǎǘƛƴƎ ǇǊƻǇŜǊǘƛŜǎΦ It is unclear from the literature whether the biggest 

source of the problem of mercury spills at school is mercury that was already present at the school or 

mercury that was brought from home. 

2.2.3 Sources of elemental mercury in homes  

Elemental mercury may be present in homes in the form of mercury-added products or containers of 

free mercury.  In some cases, children have found an item containing elemental mercury at school or at 

an abandoned industrial site and brought it home, which led to a spill at home (ATSDR, 2009). The two 

main sources of free mercury in homes are related to gold mining and religious and cultural practices. 

Gold Mining and Extraction 

Gold extraction is one source of free mercury in homes. Gold miners and gold mining hobbyists may use 

elemental mercury to extract gold from ore. People also use mercury to extract and purify gold from 

articles that contain gold (ATSDR, Public). Mercury used for gold extraction may be kept in a jar or other 

container in the home or garage. Families with relatives who were involved with gold extraction may 

have jar of mercury at their residence and not realize it. Alternatively, families may know that they have 

a jar of elemental mercury, but may not know how to dispose of it.  
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Exposure to elemental mercury from gold extraction can have serious health impacts. In 2004 a teenage 

boy in Clark County, Nevada was hospitalized with acute mercury poisoning after playing with mercury 

that an uncle, who had been a gold miner, had left at the residence when he moved away six months 

prior to the accident (Review Journal, 2004). In this case, 11 other people were believed to have been 

exposed to the mercury. The EPA On-Site Coordinator expected cleanup to cost more than $500,000. In 

another case, four men attempted to purify a gold-mercury amalgam in an unventilated area of a home 

(Levin et al., 1988). Following exposure to the mercury vapor, the men had symptoms of acute mercury 

poisoning. Long-term follow up was possible with only one of the men. Despite receiving prompt 

ǘǊŜŀǘƳŜƴǘΣ ǘƘŜ ƳŀƴΩǎ ŀōƛƭƛǘȅ ǘƻ ōǊŜŀǘƘŜ ǿŀǎ ǇŜǊƳŀƴŜƴǘƭȅ ƛƳǇŀƛǊŜŘΦ As these two cases illustrate, despite 

the health risk posed by gold extraction, the practice continues. Gold miners and gold mining hobbyists 

may be one community that would benefit from a targeted mercury outreach effort. 

While some gold miners have elemental mercury at home to use in the extraction process, elemental 

mercury can also be a byproduct of a gold mining process called suction dredging. Historically, gold 

miners used mercury to extract gold that was placer mined from streams. As a result, mercury was often 

left behind in the stream (Washington, 2010). Modern small scale gold miners who suction dredge 

streams are often able to recover this mercury from the streams as a byproduct of their gold mining 

efforts. Unless a mercury collection program is available, the choices before the gold miners are either a) 

to dump the mercury back into the environment or b) to bring it home in a container, which then poses 

an ongoing spill risk. In Washington the small scale gold mining community has partnered with the state 

environmental agency to turn in the mercury they have removed from streams. In less than four years, 

small scale miners turned in over 160 pounds of mercury to the Washington Department of Ecology. 

This innovative partnership may serve as a model for mercury collection in other states. States with a 
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history of gold placer mining include Washington, Oregon, Idaho, Alaska, California, Montana, Colorado, 

South Dakota, and to a limited extent some Appalachian and New England states (Kirkemo, 2010). 

Religious and Cultural Practices 

Some members of certain Caribbean and Latin American religions, including Voodoo, Santeria, Palo, and 

Espiritismo, use elemental mercury ceremonially in the home (ATSDR, 2009). Known as azogue in 

Spanish, elemental mercury may be worn as an amulet, sprinkled on the floor, added to bathwater, or 

added to a candle or oil lamp (EPA, 2002; ATSDR, Public). In these communities, mercury use is not 

uncommon. In a 2003 survey of 898 people, most of whom had a Latino or Caribbean background, 38 

percent reported that they used or knew someone who used mercury for religious, spiritual, or health 

purposes (ATSDR, 2009, citing John Snow). People typically purchase mercury at religious/herbal supply 

stores that are called botanicas in the Caribbean community. Not all practitioners of these religions use 

mercury, and not all users use it in the same way. Trained religious leaders may use elemental mercury 

in arguably less risky ways than other practitioners.  

In addition to the concern about inhaling elemental mercury, it is also sometimes taken internally to 

treat gastrointestinal disorders, or added to detergent or cosmetic products. Some traditional Chinese 

and Indian remedies for stomach disorders, such as herbal balls, also contain mercury (ATSDR, 2009).  

These religious and healing practices may expose the user, other members of the household, and future 

residents of the home to mercury. Although religious mercury use has received little attention in the 

press, the potential for exposure from this type of use is large. In the New York City Bronx, an estimated 

500 to 3,000 pounds of elemental mercury are used religiously per year (Wendroff citing Baard, 2001; 

Zayas and Ozuah, 1996). 
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To date, there has been little research done on the risk posed by religious mercury use. One challenge is 

that it may be difficult to gain access to private residences in order to conduct tests. A 2008 study 

measured the levels of mercury vapor in common rooms of apartment buildings, comparing buildings in 

communities where religious mercury use is likely to occur to a building where religious mercury use 

was unlikely (Garetano et al.). Greater levels of mercury were found in buildings where religious use was 

likely occurring. Although the mercury levels in the common areas were below the ATSDR minimum risk 

level for residences, mercury levels in living quarters may have been higher. 

In Indian culture, members of the Hindu religion may use jewelry or figurines made from a combination 

of mercury and silver, called parad. It is unclear whether parad may emit mercury vapor. A common 

practice is to immerse parad in milk and then drink the milk. Studies have shown that after submerging 

parad in milk, the milk may contain high concentrations of mercury (NEWMOA, 2010). It is unclear from 

the literature what level of health risk, if any, this practice may pose.  

There is little understanding among environmental and health professionals about religious and cultural 

uses of mercury. While some research on this issue has been done in the Northeast, it is unclear how 

prevalent these uses of mercury are in EPA Region 10. Further research and dialogue is needed on this 

issue (see Recommendations).  

2.3 The Threat from  Elemental Mercury Exposure 

When elemental mercury is present in homes and schools, it poses a risk to human health. Two main 

factors determine the amount of risk a chemical has of harming human health: exposure and toxicity. 

The following sections describe exposure (2.3.1), toxicity (2.3.2), and risk (2.3.3) related to elemental 

mercury. 
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2.3.1 Exposure 

Exposure is one factor that determines risk. Exposure 

means how much chemical the person is exposed to 

over how long of a time period. Generally the longer or 

more often a person is exposed to a chemical, the 

greater the risk of harm. Risk also increases with the 

amount of mercury to which a person is exposed. Some 

products contain more mercury than others, and thus 

can lead to higher exposure if they are broken or 

misused. For example, while a thermometer typically contains two grams of elemental mercury 

(Montana, 2008), by comparison, an antique barometer typically contains 113 grams (NEWMOA, 2010). 

There are three routes through which mercury can enter the human body: inhalation, ingestion, and 

skin contact. The most harmful route of elemental mercury exposure is through inhalation. When a 

person breathes in mercury vapor, about 80 percent of the mercury enters the bloodstream directly 

from the lungs (ATSDR, Public). The mercury then rapidly goes to other parts of the body, such as the 

brain and kidneys (ibid). Inhalation is particularly problematic because people cannot smell or see 

elemental mercury vapors and do not realize that they are inhaling it. Absorption by the skin is a 

relatively minor exposure route (ATSDR, 2009). When someone plays with mercury, dermal exposure 

often occurs, however, the risk posed by inhaling it is much higher than any risk from touching it. 

Another route of exposure is ingestion. For elemental mercury, ingestion is of lesser concern than other 

exposure routes. When elemental mercury is swallowed, very little enters the body, because it is poorly 

absorbed by the gastrointestinal tract (ibid; ATSDR, 2009).  

Figure 2: Understanding Risk of Harm 

from Chemical Exposure 

Risk = Toxicity x Exposure 

Toxicity is the capacity of a chemical 

to cause harm to health. Exposure 

means how much (dose) of the 

chemical the person is exposed to 

over how long of a time period 

(duration). The risk of harm from 

chemical exposure is a combination of 

toxicity and exposure. 
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For children, there are other exposure routes to consider. While a fetus is in the womb, chemicals, 

including elemental mercury, that the mother has been exposed to can be transferred to the fetus 

through the placental barrier. It is unclear from the literature whether breast milk is an exposure route 

for elemental mercury, however, breastfeeding is an exposure route for methylmercury and inorganic 

mercuric compounds (ATSDR, Public). Although breastfeeding can be an exposure route to toxic 

chemicals, children benefit significantly from breastfeeding (ibid; World, 2010). If women have any 

concerns about mercury levels in breast milk, they should discuss it with their doctor or midwife.  

Exposure to elemental mercury through any of the exposure 

routes described above can harm health and in some cases 

lead to death. .ŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊΩǎ ǊŜǾƛŜǿ ƻŦ ŘƻȊŜƴǎ ƻŦ ƴŜǿǎ 

articles and case studies about elemental mercury, in the U.S. 

deaths resulting from elemental mercury poisoning appear to 

be rare, but they do occur. Currently, there are no national 

summary data on the number of deaths related to elemental 

mercury poisoning. Likewise, there are no summary data 

available on the health impact of elemental mercury 

exposures.  

How frequent are elemental mercury exposure incidents? A 

recent analysis of U.S. poison control center calls showed that 

from 2002 to 2006, more than 37,000 calls were made about children exposed to mercury (ATSDR, 

2009). The total number of people exposed to mercury over this time period is higher than the reported 

Mercury Spill Facts :  

¶ In EPA Region 10, 
half of the spills 
that require EPA 

emergency 
response involve 

mercury. 

¶ Cleanup can cost as 
much as $500,000 

for a large spill . 

¶ Mercury spill 
cleanups usually 

cost EPA $15,000-
$60,000. 

¶ Nationally mercury 
spills may cost 
taxpayers more 
than $10 million 

each year. 
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number of calls, because this figure does not include adults and it does not capture exposure incidents 

that are not reported.7  

2.3.2 Toxicity  and Health Effects  

Elemental mercury is highly toxic. Toxicity is the capacity of a chemical to cause harm to health. 

Depending on several factors (summarized in Figure 3), exposure to elemental mercury can cause the 

following human health effects (ATSDR, Public; EPA website): 

¶ Nervous System ς exposure to large doses can cause permanent brain damage. Other effects 

related to the nervous system can include: personality changes, (irritability, shyness, 

nervousness), tremors, changes in vision (constriction (or narrowing) of the visual field), 

deafness, muscle incoordination, loss of sensation, difficulties with memory, insomnia, 

neuromuscular changes (such as weakness, muscle atrophy, twitching), headaches, disturbances 

in sensations, changes in nerve responses, and performance deficits on tests of cognitive 

function. 

¶ Respiratory system ς damages the lining of the mouth and irritates the lungs and airways, 

causing tightness of the breath, a burning sensation in the lungs, and coughing 

¶ Kidneys ς kidney damage, which may not be permanent 

¶ Developmental effects  - exposure can lead to brain damage in children 

                                                           
7
 This is the best statistic currently available to summarize the number of mercury spills annually across the U.S. 

Information about mercury spills is generally available only on a case-by-case basis through sources such as the 

9t!Ωǎ 9ƳŜǊƎŜƴŎȅ wŜǎǇƻƴǎŜ website and news reports. 
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¶ Acrodynia, or pink disease. Acrodynia can result in severe leg cramps; irritability; and abnormal 

redness of the skin, followed by peeling of the hands, nose, and soles of the feet  

¶ Other - nausea, vomiting, diarrhea, increases in blood pressure or heart rate, skin rashes, and 

eye irritation 

¶ High levels of exposure can result in kidney effects, respiratory failure, and death.  

2.3.3 Risk of Health Effects  

As noted in Figure 3, there are several factors that determine the severity of health effects from 

elemental mercury exposure. While dose, duration, and route of exposure are key factors, the age and 

health of the person exposed may also come 

into play. Mercury poses a higher risk to 

children, especially fetuses, than adults. There 

are two reasons why children are most 

susceptible. First, children have smaller bodies, 

so exposure to the same quantity of mercury 

would affect a child more than an adult. 

Second, developing organs are more sensitive 

to damage than those in adults (Steingraber, 

2001).  

We do not always see small effects from low levels of exposure. Demonstrable health effects are rarely 

reported after small mercury spills, such as broken fever thermometers (ATSDR, 2009). While on the one 

hand it is possible that small spills do not affect health, on the other hand, it may be the case that health 

effects are underreported. The health effects of mercury exposure may not be immediately noticeable. 

Figure 3:  

Factors that Determine Severity of Health Effects 

 

The factors that determine how severe the health 

effects are from elemental mercury exposure 

include these: 

 

¶ the dose; 

¶ the age of the person exposed (the fetus is 

the most susceptible); 

¶ the duration of exposure; 

¶ the route of exposure -- inhalation, 

ingestion, dermal contact, etc.; and 

¶ the health of the person exposed. 

 

Source: EPA website 
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Also, the doctors involved may lack the training that would enable them to recognize symptoms of 

mercury poisoning, which can be similar to other health conditions. It is not clear from the literature 

whether there exists a threshold level of elemental mercury exposure below which the chemical is not 

harmful to human health. Small doses may not be harmful to health, or it may be that the health effects 

are not detectable. In any case, the precautionary principle8 would suggest that steps should be taken to 

prevent even small mercury exposures.   

Even though health effects are not often reported for low level mercury exposures, ATSDR and other 

public health agencies strongly recommend that all mercury spills be cleaned up properly, regardless of 

the size of the spill. ά±ŜǊȅ ǎƳŀƭƭ ŀƳƻǳƴǘǎ ƻŦ ƳŜtallic mercury (for example, a few drops) can raise air 

concentrations of mercury to levels that may be harmful to health. The longer people breathe the 

contaminated air, the greater the risk to their health. Metallic mercury and its vapors are extremely 

difficult to remove from clothes, furniture, carpet, floors, walls, and other such items. If these items are 

not properly cleaned, the mercury can remain for months or years, and continue to be a source of 

exposureέ (ATSDR, Public). The EPA website has information 

on how to properly clean up a mercury spill: 

http://www.epa.gov/mercury/spills/.  

Although it is dangerous to play with elemental mercury, 

some adults remember playing with it when they were 

childǊŜƴΦ tŜƻǇƭŜ ǎƻƳŜǘƛƳŜǎ ǎŀȅΣ άWe used to play with that 

                                                           
8
 One definition of the precautionary prƛƴŎƛǇƭŜ ƛǎ ǘƘŀǘ άWhen an activity raises threats of harm to human health or 

the environment, precautionary measures should be taken even if some cause and effect relationships are not fully 

established scientifically.έ ς from Science and Environmental Health Network website: 

http://www.sehn.org/precaution.html  

How to Combat 
Misconceptions about 
Mercury  

Ȱ"ÕÔ ×Å ÕÓÅÄ ÔÏ ÐÌÁÙ ×ÉÔÈ 
mercury when we were kids and 

it didnȭÔ ÍÁËÅ ÕÓ ÓÉÃËȣȱ 

The risk is that elemental 
mercury can spill, leading to 
chronic exposure to harmful 
levels in the air. 

http://www.epa.gov/mercury/spills/
http://www.sehn.org/precaution.html
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ǎǘǳŦŦ ŀǎ ƪƛŘǎ ŀƴŘ ƛǘ ŘƛŘƴΩǘ ƳŀƪŜ ǳǎ ǎƛŎƪΦέ ¢ƘŜȅ ǇŜǊŎŜƛǾŜ ǘƘŜ Ǌƛǎƪ ŀǎ ōŜƛƴƎ ƭƻǿ ŀƴŘ ǿƻƴŘŜǊ ǿƘȅ ǘƘŜ 

government is making a big deal about it. What people may not consider is the risk that while playing 

with mercury it could spill. If a mercury spill is not cleaned up properly, it will continue to vaporize over 

time and could harm people who inhale it. Bowling Green State ¦ƴƛǾŜǊǎƛǘȅΩǎ άaŜǊŎǳǊȅ ±ŀǇƻǊ 

9ȄǇŜǊƛƳŜƴǘέ video demonstrates how mercury spills can lead to a health risk through inhalation: 

http://www.bgsu.edu/offices/envhs/page18364.html.  

2.4 The Cost of Mercury Exposure 

One way to analyze the cost of mercury exposure in the U.S. is to look at data from EPA regional 

emergency response programs. EPA Region 10 recently compiled statistics about mercury spills that 

have required an EPA response. From 2007-2009, EPA Region 10 responded to 19 mercury spills, costing 

an average of $1 million total per year (Parker, 2010). Assuming the mercury cleanup costs in EPA 

Region 10 are average compared to the other nine EPA regions, the cost to U.S. taxpayers of cleaning up 

mercury spills could be as much as $10 million per year9. EPA Region 4 staff members are currently 

compiling data about the frequency and cost of mercury spills in their region, which includes Alabama, 

Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee and six tribal nations. 

Their data will include not just the cleanup cost to EPA, but the cleanup costs borne by ATSDR, state 

health agencies, and local agencies as well (McCann, 2010). This regional effort to compile costs could 

serve as a model for other regions. While not every spill requires government involvement in the 

cleanup, the typical cost to the EPA of cleaning up elemental mercury spills can range from $15,000 for a 

                                                           
9
 !ƴƻǘƘŜǊ ǿŀȅ ǘƻ ŜǎǘƛƳŀǘŜ ǘƻǘŀƭ Ŏƻǎǘǎ ǘƻ 9t! ǇŜǊ ȅŜŀǊ ǿƻǳƭŘ ōŜ ǘƻ ǳǎŜ LŘŀƘƻΩǎ ŜȄǇŜǊƛŜƴŎŜ ŀǎ ŀƴ ŀǾŜǊŀƎŜΦ Lƴ ŀ о-year 

period EPA spent over $1 million on mercury spills just in Idaho (Pierce, 2010). If this were average for a state, the 

annual average for the nation would be over $16 million spent on elemental mercury cleanup just by EPA. 

($1,000,000/3*50=16,666,667) 

 

http://www.bgsu.edu/offices/envhs/page18364.html
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small spill to $500,000 for a large spill, with cleanup usually costing EPA between $15,000-$60,000 

(Parker, 2010; EPA Region 10, 2008).  

In addition to the costs of emergency response and cleanup, 

there may be costs related to evacuation, disruption, and 

relocation. Based on mercury spills data from New York, 

nearly half of mercury spills in schools involved evacuation 

while only about five percent of spills in homes required 

evacuation (New York, 2008). Often the response to a 

mercury spill in a school involves an evacuation of a classroom, if not the entire school. Schools may be 

closed for days or weeks during mercury cleanups. This disruption may be costly in terms of lost learning 

time and in some cases relocation costs when temporarily moving instruction to a portable classroom or 

other space. Likewise, mercury spills that happen in homes can require a family to temporarily relocate, 

ǿƘƛŎƘ ƛǎ ŘƛǎǊǳǇǘƛǾŜ ǘƻ ŀ ŦŀƳƛƭȅΩǎ ƭƛŦŜ ŀƴŘ Ƴŀȅ ōŜ ŎƻǎǘƭȅΦ 

Other costs related to mercury exposure incidents can include health effects (see Section 2.3.2), lives 

lost, medical care, and disability payments. 

2.5 Regulatory Regime for Elemental Mercury  

The issue of elemental mercury exposure currently has a different place on state and national agendas. 

On the national level, Congress passed a law in 1996 that essentially phased out the use of mercury in 

alkaline batteries (NEWMOA, 2010). Since the passage of that law, the issue appears to have fallen off 

/ƻƴƎǊŜǎǎΩ ŀƎŜƴŘŀΦ hŦ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ нΣллл ǇǊƻŘǳŎǘǎ ǘƘŀǘ Ŏƻƴǘŀƛƴ ŜƭŜƳŜƴǘŀƭ ƳŜǊŎǳǊȅΣ ǘƻ ŘŀǘŜ 

Congress has only required mercury to be phased out of one product: alkaline batteries. Compared to 

Congress, the executive branch has made elemental mercury more of a priority, though the EPA has 

Costs of Mercury Exposure : 

1) Health effects, lives lost 

2) Medical 

3) Disability payments 

4) Emergency response 

5) Evacuation and disruption 

6) Cleanup 
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largely taken a voluntary approach. Through its rulemaking process, in 2007 EPA required notification if 

elemental mercury is used in certain motor vehicle components (ibid). Since 2008, reducing elemental 

ƳŜǊŎǳǊȅ ƛƴ ǇǊƻŘǳŎǘǎ Ƙŀǎ ƘŀŘ ŀ ǇƭŀŎŜ ƻƴ 9t!Ωǎ ŀƎŜƴŘŀΣ ŀƭōŜƛǘ ŀ ǇƭŀŎŜ ƻŦ ƭƻǿ ǇǊƻƳƛƴŜƴŎŜΦ !ǎ ŀ ŘŜǎƛƎƴŀǘŜŘ 

high priority pollutant, EPA is working to reduce mercury in products and waste through voluntary 

partnerships with companƛŜǎΦ ¢ƘŜ 9t!Ωǎ School Chemical Cleanout Campaign (SC3) is another voluntary 

program that addresses mercury as well as other toxic chemicals. 

While several federal laws address mercury pollution, these laws do not prohibit companies from 

including elemental mercury in products. The laws that are most relevant to this issue are the Clean 

Water Act (CWA) and the Resource Conservation and Recovery Act (RCRA). Through its requirement that 

states develop total maximum daily loads (TMDLs) for pollutants that impair water bodies, the CWA 

indirectly addresses mercury in consumer products. When a state sets a TMDL for mercury, all sources 

of mercury that flow into the water body are considered. Although broken consumer products are a 

relatively minor source of mercury entering a water body as compared to power plant emissions or 

global background levels, some states have used the TMDL process to develop and fund plans for 

collecting mercury-added products.  

Also under CWA, point sources of pollution, such as municipal wastewater facilities, must comply with 

National Pollutant Discharge Elimination System (NPDES) permit requirements, which in some cases 

limit mercury pollution10. To comply with these limits, some regulated entities have developed mercury 

minimization plans, which can include a variety of strategies. People who use suction dredging to obtain 

gold from streams are required to obtain NPDES permits. Further research is needed to determine if 

                                                           
10

 For more information, please visƛǘ 9t! wŜƎƛƻƴ млΩǎ ²ŀǎǘŜǿŀǘŜǊ 5ƛǎŎƘŀǊƎŜ tŜǊƳƛǘǎ ǿŜōǎƛǘŜΥ 

http://yosemite.epa.gov/R10/WATER.NSF/NPDES+Permits/Permits+Homepage  

http://yosemite.epa.gov/R10/WATER.NSF/NPDES+Permits/Permits+Homepage
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suction dredgers could be required to properly dispose of mercury that is found in the process of suction 

dredging. 

Another relevant law is RCRA, which in theory regulates hazardous waste, such as elemental mercury, 

ŦǊƻƳ άŎǊŀŘƭŜ-to-ƎǊŀǾŜέΦ ¢Ƙƛǎ ƭŀǿ ŘƻŜǎ ƴƻǘ ŀǇǇƭȅ ǘƻ ƘƻǳǎŜƘƻƭŘ ƘŀȊŀǊŘƻǳǎ ǿŀǎǘŜΣ ǎƻ ǘƘŜ ŘƛǎǇƻǎŀƭ ƻŦ 

mercury-added consumer products is exempt from this law. 

Compared to the national level, the issue has a higher place on some state agendas, particularly in the 

Northeast. Starting in 1999, states in the Northeast and elsewhere began to pursue enactment of 

legislation focused on reducing mercury in products and waste (NEWMOA, 2008). The major types of 

state laws related to mercury include: 

¶ Disposal: prohibits disposal of mercury-added products in the trash; requiring recycling  

¶ Phase-out: requires that mercury be phased out of certain products 

¶ Sales bans: bans the sale of certain mercury-added products. Examples: thermometers, 

thermostats, automotive switches, manometers, switches and relays, measuring devices, and 

novelties11.   

¶ Labeling and notification: products containing mercury must be labeled; manufacturers may be 

required to notify environmental agency if they make mercury-added products  

¶ Public education program: requires that mercury awareness lessons be provided in schools 

and/or awareness campaign directed at households 

                                                           
11

 For a detailed table showing the mercury-added products that are banned in each state, please see the 

NEWMOA website: http://www.newmoa.org/prevention/mercury/imerc/productban.cfm .  

http://www.newmoa.org/prevention/mercury/imerc/productban.cfm
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¶ Collection program: may require that manufacturers collect and recycle a specific mercury-

added product, such as the Maine thermostat collection law. Alternatively, Connecticut and 

Rhode Island require companies that sell or distribute mercury-added products to develop a 

collection system plan.  

Note that the difference between a mercury-added product sales ban and a phase-out is that there are 

no exemptions allowed under a ban. With a phase-out, companies can apply for an exemption if there is 

no technically feasible non-mercury alternative. 

State laws related to mercury in consumer products vary 

significantly. Currently 45 states have some type of mercury 

law (ATSDR, 2009). While a few states have a comprehensive 

package of requirements related to mercury and consumer 

products, others have little or no related legislation12. Michigan, 

for example, has developed a comprehensive strategy for 

ŜƭƛƳƛƴŀǘƛƴƎ ǘƘŜ ǳǎŜ ŀƴŘ ǊŜƭŜŀǎŜ ƻŦ ƳŜǊŎǳǊȅ ό!¢{5wΣ нллфύΦ aƛŎƘƛƎŀƴΩǎ ƭŀǿ ƛǎ ǎƛƳƛƭŀǊ ǘƻ ŀ ƳƻŘŜƭ ŀŎǘ 

created bȅ ǘƘŜ bƻǊǘƘŜŀǎǘ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ hŦŦƛŎƛŀƭǎΩ !ǎǎƻŎƛŀǘƛƻƴ όb9²ah!ύ13. While some states 

ƘŀǾŜ ǎŜƭŜŎǘŜŘ ǇƛŜŎŜǎ ƻŦ b9²ah!Ωǎ ƳƻŘŜƭ ƭŜƎƛǎƭŀǘƛƻƴ ǘƻ ŜƴŀŎǘ ƛƴǘƻ ƭŀǿΣ ŦŜǿ ǎǘŀǘŜǎ ŀǊŜ Ŧǳƭƭȅ ŀŘŘǊŜǎǎƛƴƎ 

the mercury issue through legislation.  

While some states mandate mercury programs, others believe voluntary programs are adequate. 

Voluntary activities are taking place nationally and locally. One example is a voluntary take-back and 

ǊŜŎȅŎƭƛƴƎ ǇǊƻƎǊŀƳ ƻǊƎŀƴƛȊŜŘ ōȅ ǘƘŜ άōƛƎ оέ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƻŦ ǘƘŜǊƳƻǎǘŀǘǎ όaŜǊŎǳǊȅΣ нлмлύΦ Cor the most 

                                                           
12

 For more information, see http://www.newmoa.org/prevention/mercury/imerc/legislation-2008.pdf  
13

 CƻǊ b9²ah!Ωǎ ƳƻŘŜƭ ƭŜƎƛǎƭŀǘƛƻƴΣ ǇƭŜŀǎŜ Ǿƛǎƛǘ 

http://www.newmoa.org/prevention/mercury/final_model_legislation.htm  

90% 
Currently 45 states have some 

type of mercury law.  

 

Source: ATSDR, 2009 

http://www.newmoa.org/prevention/mercury/imerc/legislation-2008.pdf
http://www.newmoa.org/prevention/mercury/final_model_legislation.htm
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part, it appears that the scope of conflict surrounding this issue has been contained to the state and 

local levels, as most national programs are voluntary while some state programs are required by law.  

3 Awareness of the Threat  

As described in the previous chapter, the presence of elemental mercury in homes and schools poses a 

clear threat. Figure 4 shows the causal steps related to mercury exposure that result in consequences 

such as health effects and other costs discussed in the previous section. Understanding why the 

chemical is present in many homes and schools and the pathway that leads to exposure and related 

consequences shed light on the magnitude of the problem.  

Mercury-containing products and free mercury are present in homes and schools because these items 

fulfill(ed) human needs and wants. The problem is amplified in some communities by a lack of 

affordable disposal options or information about disposal options. If children and youth think mercury is 

fun to play with, this exacerbates the problem as well, because playing with mercury can lead to a spill. 

The causal model shows interventions, such as collection and awareness efforts and emergency 

response procedures, which can break the causal chain at different points. This model summarizes 

information presented in Chapters 2 and 3. Understanding the causal steps can point the way toward 

interventions that will help to reduce the threat.  

The model uses a hazard control intervention framework presented in a 1985 book by Kasperson et al. 

¢ƘŜ ƘǳƳŀƴ ƴŜŜŘǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ƳƻŘŜƭ ŀǊŜ ŘǊŀǿƴ ŦǊƻƳ aŀǎƭƻǿΩǎ мфпо ŀǊǘƛŎƭŜΦ



 

41 

 

 

 



 

42 

 

3.1 Awareness of the Threat among Households 

Proper disposal of elemental mercury is a challenge. In order for households to properly dispose of 

mercury, people must understand two things: 1) the threat posed by mercury, and 2) how to properly 

dispose of items containing mercury, according to their state and local regulations.  

It is not uncommon for households to have unneeded items that contain elemental mercury. The 

reasons that people keep elemental mercury instead of disposing of it include:  

¶ Not knowing that an item contains elemental mercury (Las Vegas, 2004) 

¶ Not realizing the dangers of elemental mercury (ATSDR, 2009) 

¶ Lack of affordable, convenient disposal options (Pierce and Loerch, 2010) 

¶ Lack of information about proper disposal (Gilmore, 2002) 

In general, lack of disposal options and information gaps are the main barriers to proper disposal of 

elemental mercury.   

Barrier #1: Lack of affordable, convenient disposal options 

Disposal laws vary across states. While some states require that mercury be disposed of as hazardous 

waste, in other states it is permissible to dispose of mercury as household garbage. For example, in 

Alaska as well as other states it is permissible that household hazardous waste (HHW), including 

elemental mercury, be disposed of in municipal landfills (Alaska, 2009). In 2006 the State of 

Massachusetts banned the disposal of mercury-added products in any manner other than recycling, 

disposal as hazardous waste, or another approved method (NEWMOA, 2010). Minnesota, New York, and 

other states have similar disposal bans for mercury. 
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Disposal laws and options vary within states as well. While there may be no state-wide disposal ban for 

mercury, a local government may require recycling or hazardous waste disposal. In some states, such as 

Idaho, Alaska, and Nebraska, larger cities typically have HHW facilities while some rural areas lack 

disposal options. Some communities organize regular HHW collection events where mercury is accepted, 

while others may lack the necessary funding. While many HHW events and facilities are free and 

comprehensive, others accept only certain mercury-containing items. In some areas that lack HHW 

facilities and events, people can bring their waste to commercial recyclers, however, in Alaska and 

perhaps other states there are no recycling facilities. Even in areas that have commercial recyclers, the 

cost may be a barrier to some households. Affordable disposal options are scarce in some areas, 

particularly in rural communities. Figure 5 shows a menu of disposal options from which communities 

can choose when designing a mercury collection program. 
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Figure 5: Menu of Elemental Mercury Disposal Options for Households and Schools: Compiled Based 
on Interviews and Document Collection 

.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~. 

MENU 

Elemental Mercury Disposal Options for Households and Schools 

 

HHW Facility In highly populated areas, it is common to have a HHW facility where 

elemental mercury is accepted. The HHW facility may be located at a private landfill or 

waste transfer station, or at a site operated by a local government agency.  

Mobile HHW Facility Some local government agencies have a mobile HHW facility, 

such as a truck that travels around less densely populated areas.  

HHW Event For communities that lack a HHW facility, organizing a one-time or 

regular HHW collection event can be a cost-effective means of collecting elemental mercury 

along with other chemicals, pharmaceuticals, or electronics.  

Commercial Recycler Many communities have commercial recycling facilities that accept 

items containing elemental mercury for a fee. 

Drop Box State environmental agencies have provided drop boxes or buckets for 

elemental mercury collection in locations that are convenient for households, such as hospitals 

and fire stations. 

 

Mail Back Several private companies sell specially designed buckets and boxes that can be 

filled with elemental mercury containing items and returned to the company by mail for disposal.        

 

Pick Up  In some states, households can call to have environmental agency staff or 

contractors drive to their home to pick up items containing elemental mercury.  

Trash In some states it is permissible, though not advised, to dispose of elemental mercury 

in the trash. 

 

HHW = household hazardous waste  

.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~. 
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Barrier #2: Information gaps 

For people to take action, in addition to having disposal options, people must appreciate that it is 

dangerous to have elemental mercury in their homes. People often do not even realize that they have 

items containing elemental mercury in their homes. Across the country, organizations have tried a 

variety of outreach methods, which will be discussed in Section 4.1. 

Another challenge is that it can be difficult for people to 

find out how to properly dispose of elemental mercury in 

their area. People may not know which public agency to 

contact for information, and may feel frustrated when 

they have to make multiple phone calls to get the 

information they need. A survey of Washington State 

residents about mercury found that 38 percent of 

respondents did not know about hazardous waste 

collection programs in their area (Gilmore, 2002). Non-

whites and respondents who earned less than $25,000 per 

year were more likely than comparison groups to say they 

were unaware of hazardous waste programs, while 

respondents who have young children were more likely to 

be aware of these programs (ibid). These data indicate 

that the information gap is large and that it is larger for 

some groups than others.  

To address the information gap, some agencies have developed excellent websites to educate the public 

about mercury. For example, the Oregon Department of Environmental Quality website has an 

Communication Strategies: One 
Size Does Not Fit All 

Consider your audience ɀ some of 
the people you may be trying to 
reach: 

¶ May not have Internet 
access 

¶ May not be adept with using 
the Internet 

¶ May be illiterate 

¶ May speak English as a 
second language 

¶ May have different learning 
styles. Some people 
remember information 
better if they hear it rather 
than read it.  

¶ May trust information 
received through word of 
mouth from their peers 
more than from government 
agencies. 

To reach a diverse population, 
multiple means of communication 
may be necessary. 
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interactive map showing HHW facilities and events by county, including times and contact information14. 

While websites can be a cost effective means of outreach, not all citizens have Internet access at home 

or are adept at finding information in this way. For this reason, multiple outreach mechanisms should be 

used, however, agency budgets often lack funding for outreach. Materials should clearly state which 

types of mercury-containing items are (not) accepted by a disposal program. Also, to reach people for 

whom English is a second language it may be necessary to provide information in multiple languages.   

3.2 Awareness of the Threat among Schools 

For schools, the situation is similar to households: proper disposal of mercury is a challenge. Many 

schools have participated in school chemical cƭŜŀƴƻǳǘ ǇǊƻƎǊŀƳǎ ŀƴŘ ŎŀƳǇŀƛƎƴǎ ǘƻ άDŜǘ ǘƘŜ aŜǊŎǳǊȅ 

hǳǘέΦ CƻǊ ǎŎƘƻƻƭǎ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǇǊƻƎǊŀƳǎ ǘƻ ŜƭƛƳƛƴŀǘŜ ƳŜǊŎǳǊȅΣ ǎŎƘƻƻƭ ŀŘƳƛƴƛǎǘǊŀǘƻǊǎ ŀƴŘ ǎǘŀŦŦ Ƴǳǎǘ 

understand the threat posed by mercury and how to properly dispose of items containing mercury, 

according to their state and local regulations.  

Schools are typically considered to be conditionally exempt small quantity generators (CEGs) of 

hazardous waste. As CEGs, hazardous waste disposal rules may be different than for households. In 

some areas, schools must pay to dispose of their hazardous waste. The cost of disposal can be a barrier 

to schools, however, some states have found innovative solutions: 

¶ Sliding scale program fees 

o In Tennessee, the amount a school is required to contribute iǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǎŎƘƻƻƭΩǎ 

wealth. The program received ƎǊŀƴǘǎ ǿƘƛŎƘ ŜƴŀōƭŜŘ ǘƘƛǎ ΨǎƭƛŘƛƴƎ ǎŎŀƭŜΩ ŀǇǇǊƻŀŎƘΦ 

                                                           
14

 Oregon Department of Environmental Quality HHW Program: 

http://www.deq.state.or.us/lq/sw/hhw/hhwfacilitymap.htm 

http://www.deq.state.or.us/lq/sw/hhw/hhwfacilitymap.htm
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¶ Schools can bring their hazardous waste for free to HHW collection events or mobile facilities 

o In many states, schools and other CEGs are allowed to dispose of hazardous waste at 

HHW collection events for a fee. Some local governments in Oregon and New 

Hampshire allow this at no cost to the school.  

o In King County, Washington schools can bring mercury to a mobile HHW facility for free. 

¶ Rebate program 

o Voucher Incentive Program - Each year King County, WashingtonΩǎ Rehab the Lab 

program sets aside a percentage of total funding (equivalent to $80,000-$100,000) for a 

rebate program for schools and businesses.  If inspectors make a recommendation (e.g. 

buy gloves for safety), program will reimburse costs at 50 percent up to $500. 

¶ Work with ǘƘŜ ǎŎƘƻƻƭΩǎ ƛƴǎǳǊŀƴŎŜ ŎƻƳǇŀƴȅ 

o In Iowa, a state-wide Rehab the Lab school chemical management program is run by the 

company that serves all Iowa public schools.  

o In Washington, an insurance company gave an insurance discount to schools that 

participate in Rehab the Lab. 

3.3 What Research Suggests for How to Get People to Participate in 

Mercury Programs  

How can public agencies and groups concerned about environmental health persuade households and 

schools to properly dispose of elemental mercury? While program cost remains a barrier to address, 

even for collection programs that are free to participants, it can be a challenge to inspire people to 

participate. Only a small percentage of households or schools may choose to participate in a mercury 
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program. The amount of elemental mercury collected may be just the tip of the iceberg. What strategies 

can increase participation rates? Participating in a mercury program can be thought of as a desired 

behavior change. Theories about social marketing, persuasion, and behavior change can inform practical 

decisions about how to design elemental mercury collection and awareness programs.  

Model of Social Change 

Scholars have developed models that explain how social change happens. Everett RogersΩ diffusion of 

innovation model (see Figure 6) shows how an innovative new idea spreads through a community 

(Rogers, 1995). The bell curve represents successive groups of consumers that adopt a new technology 

or idea (shown in blue). The cumulative percentage of people who have adopted the new technology or 

idea is shown in yellow. The diffusion of innovation model groups people into categories: innovators, 

early adopters, early majority, late majority, and laggards. Using this model, social change campaigns 

typically target innovators and early adopters, who hopefully will adopt the idea first and then influence 

the early majority and late majority through word of mouth (RE3.org, 2010).   

Related to spreading use of proper mercury disposal άtechnologyέ, people who seek out information on 

how to dispose of their mercury-containing items could be considered innovators. Early adopters would 

be people who act immediately upon receiving information about mercury disposal options. The early 

majority could be people who bring mercury to a collection event after repeated invitations and 

reminders. People who experience barriers to participation, or are otherwise reluctant to participate 

would comprise the late majority and laggard groups. 

Diffusion is the process by which an innovation is communicated through certain channels over time 

among the members of a social system (Rogers, 1995). The diffusion of innovation model has been used 

to describe how communities adopt public health campaigns, such as purifying water by boiling, and 
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recycling programs. wƻƎŜǊǎ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŀƴ ƛŘŜŀ ǘŜƴŘǎ ǘƻ άǘŀƪŜ ƻŦŦέ ǿƘŜƴ мл to 25 percent of a 

community has adopted an idea, because through interpersonal networks (word of mouth) an idea can 

then spread to a critical mass of people (1995). While mass media can spread a message to many people, 

ŀŎŎƻǊŘƛƴƎ ǘƻ wƻƎŜǊǎΣ άinterpersonal channels are more effective in persuading an individual to accept a 

new idea, especially if the interpersonal channel links two or more individuals who are similar in 

ǎƻŎƛƻŜŎƻƴƻƳƛŎ ǎǘŀǘǳǎΣ ŜŘǳŎŀǘƛƻƴΣ ƻǊ ƻǘƘŜǊ ƛƳǇƻǊǘŀƴǘ ǿŀȅǎέ όмффрύΦ Related to mercury programs, this 

model would suggest the following: 

1) A minority of people will readily adopt a new idea/participate in a new mercury collection 

program (innovators and early adopters). 

2) Realistically, some people will lag behind the majority in starting to participate in mercury 

collection programs.  

3) Focus energy on getting the majority of people to participate in mercury collection programs. 

Rather than relying exclusively on mass media, try to reach people through their peer groups 

(e.g. neighborhood safety group or church health and wellness committee) using word of mouth.  
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Figure 6: Diffusion of Innovation Model of Social Change 

 

.ŀǎŜŘ ƻƴ ά5ƛŦŦǳǎƛƻƴ ƻŦ LƴƴƻǾŀǘƛƻƴέ ƳƻŘŜƭ ōȅ 9ǾŜǊŜǘǘ wƻƎŜǊǎΣ мфснΦ {ƻǳǊŎŜΥ ²ƛƪƛǇŜŘƛŀΦ 

Models of Individual Behavior Change 

Models of behavior change, such as social cognitive theory, emphasize the importance of peer modeling 

and social reinforcement of behaviors in human learning and behavior change (CDC, 2010). Like the 

diffusion of innovation model, this model suggests that peers can be particularly effective in persuading 

people to adopt a new behavior such as participation in a mercury program. In one prominent example, 

behavior change models were used in designing a successful AIDS prevention program (CDC, 2010). 

Behavior change models may have practical applications for the design of mercury programs as well. 
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