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Mercury Vapors in School Gymnasiums

Introduction

The Agency for Toxic Substances and Disease Registry (ATSDR) and 
the State Health Department of Michigan have confi rmed the release 
of mercury vapors in two US schools where vinyl/rubber-type fl ooring 
was used in the gymnasiums.  These agencies concluded that the levels 
of mercury in the air of the buildings were safe for routine classes and 
normal usage.  However, any damage to the fl ooring and normal aging 
may lead to increased releases of mercury.  Removal or other major 
disturbance of the fl ooring can produce dangerous levels of mercury in 
air, and because of the mercury content, disposal of the fl ooring may 
need to be managed as a hazardous waste.

The possible suppliers of the fl ooring are Chemturf made by Robbins 
Sports Surfaces and Tartan Brand fl ooring made by 3M. The Tartan 
fl ooring was used widely in the US in public buildings, schools, 
gymnasiums, etc. from approximately 1950 to the early 1970’s.

Previous Cases

Michigan and Ohio schools were in the process of removing their 
gymnasium fl oors and submitted fl oor samples for Toxicity Characteristic 
Leaching Procedure (TCLP) tests.  The TCLP test determines if the 
material must be managed as a hazardous waste and disposed of in 
a proper landfi ll.  The test results in both states exceeded the TCLP 
standard for mercury, thus requiring the fl oor material to be disposed in 
a hazardous waste landfi ll.

Because of these fi ndings, school offi cials became concerned of possible 
mercury exposures and thus State health agencies and ATSDR became 
involved to offer advice and assistance in determining if continued use 
of the fl oors or the removal process posed any health hazard to the 
children and staff of the schools.
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Gym equipment, including 
athletic balls, rubber fl oor mats, 
and stage curtains were placed 
in plastic bags and measured 
for mercury vapor.  
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Air Monitoring Results

Four schools were tested in Westerville Ohio.  In each of the schools, 
samples were collected in the breathing zone of children.  Sample 
results varied from 0.79 ug/m3 to 1.6 ug/m3.  Gym equipment, including 
athletic balls, rubber fl oor mats, and stage curtains were placed in plastic 
bags and measured for mercury vapor.  All of the objects were found to 
be degassing mercury vapors.

At Fulton Elementary School in Middleton, Michigan samples were 
collected near the breathing zone within the gymnasium and in other 
areas of the school.  Breathing zone sample results varied from 0.042 
ug/m3 to 0.05 ug/m3.  The highest sample results varied from 2.9 ug/m3 
to 8.9 ug/m3 and were collected 1 inch above a 4-inch round hole in 
the fl ooring.

Health Agency Recommended Levels

Exposure results can be compared to various Health Agencies’ 
recommended guidelines:

ATSDR’s Minimum Risk Level (MRL) is 0.2 ug/m3. This level is the 
amount of mercury in the air that is unlikely to produce adverse health 
effects based on continuous exposure over a person’s lifetime.

The United States Environmental Protection Agency’s (EPA) reference 
concentration (RfC) is 0.3 ug/m3.  The RfC is based on the same study 
used to calculate the MRL value.  The difference in numbers is due to 
slightly different assumptions made in calculating the fi nal safe level.  
The differences are not biologically signifi cant.

ATSDR recommends that breathing zone mercury levels not exceed 1.0 
ug/m3 for long-term exposures such as in a residence or nursing home 
where people would spend a large amount of time.

The Michigan Department of Community Health (MDCH) acceptable 
level for re-occupancy of a residential structure after all source of 
mercury has been cleaned up is less that 1.0 ug/m3.  This cleanup level 
again assumes long-term exposures.

The MDCH action level for re-occupancy for non-residential settings is 
less than 3.0 ug/m3.  This recommended level is based on the assumption 
that persons such as school children and staff, church attendees, 
shoppers in stores, clinic patients, etc. are not expected to occupy the 
setting for a great length of time.  This action level appears to be most 
appropriate for a school setting.



Children playing in the 
gymnasium are likely exerting 
themselves and thus are 
breathing heavier and most 
likely would have a greater 
exposure than a sedentary 
person.
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Conclusions

In the aforementioned cases, both state health agencies concluded 
that the schools posed “no apparent health hazards” to the students 
and faculty attending the schools.  Their conclusions are based on the 
“relatively low levels of mercury vapor detected and the fact that the 
length of exposure is likely to be short”.  MDCH concluded that based 
on sampling data measured in the gymnasium at the Fulton Elementary 
School the mercury vapor “was not of suffi cient concentration to pose 
a health hazard to anyone using the facility even for extended periods 
of time”.

In the Ohio Case, the Department of Health recommended removing 
and replacing the Tartan brand gymnasium fl oors.  This decision was 
based on the following factors:

1. The Tartan brand fl oor material is a source of long-term release 
of mercury vapor to the environment.

2. The polymer fl ooring material breaks down with age, possibly 
leading to the release of increasing levels of mercury vapor into 
the air through time.

3. Data from 3M (1971) has suggested that mercury vapor levels 
associated with this fl ooring might reach levels as high as 22 
ug/m3.

4. The full extent of human health effects from long-term 
exposure to low levels of mercury vapor in indoor air is not 
fully understood.

5. Children playing in the gymnasium are likely exerting themselves 
and thus are breathing heavier and most likely would have a 
greater exposure than a sedentary person.

In the Michigan case, it appears the fl ooring was scheduled to be 
removed as part of a renovation project.  MDCH recommended the 
following to the school and to the contractor who would be involved in 
the removal of the fl ooring.



The MDCH recommended, in 
the Michigan case, that only 
those involved in removing 
the fl ooring should be present, 
and they should be using 
personal protection and safety 
equipment suitable to the task.
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1. During the removal there should be no person present except 
those involved in the removal and they should be using personal 
protection and safety equipment suitable to the task.

2. The room should be thoroughly ventilated to the outdoors 
to exhaust residual mercury vapors after the fl ooring and any 
contaminated residue has been removed from the gymnasium.

3. The levels of mercury vapor in the room should be checked with 
a Lumex or an equivalently sensitive mercury vapor analyzer 
before any replacement fl ooring is installed.

Additional Recommendations for School Districts

1. School districts should conduct an inventory to see if they have 
the type of fl ooring in question, either by reviewing construction 
records, or collecting a sample of the material for analytical 
testing.

2. If mercury-containing fl ooring material is confi rmed, they 
should assess the physical condition of the fl ooring, the age, 
and conduct baseline mercury vapor testing of the air and 
representative gym equipment to determine if vapors are being 
release and at what concentrations.  

3. By the manufacturers’ own admission, this material will release 
more mercury as it ages and deteriorates.  Additionally, since 
mercury is bio-accumulative in the human body, consideration 
should be given to other sources of mercury that the local 
population may be exposed to, and the potential cumulative 
effects on the school occupants.  

4. School districts will need to independently evaluate whether 
to replace such fl ooring or maintain it in place, based on 
the conditions encountered, the age of the material, and the 
potential concerns of parents.  Future new construction or 
renovation programs can be an opportunity to remove this 
problem.

5. If a district elects to maintain this type of fl ooring in place for 
a period of time, annual monitoring of mercury vapors and 
evaluations of the physical condition of the material should be 
performed to determine if conditions are worsening.
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6. If removal of the fl ooring material is elected, the district should 
have prepared proper specifi cations for the removal and disposal 
of the material, and hire only licensed, qualifi ed abatement 
contractors.  The district should also retain independent 
professional monitoring during the abatement and conduct 
clearance sampling after the abatement to ensure no mercury 
vapors remain before installing new fl ooring.

7. Gym equipment and other materials should be tested for 
mercury vapors before reinstalling them on the new fl oor and if 
mercury is detected, consideration should be given to replacing 
these materials as well.

8. Lastly, school districts that undertake sampling, monitoring, 
removal or replacement actions, should maintain proper 
documentation of their activities for future reference.

For further details or evaluating mercury vapor risks at a specifi c school 
location, please contact Gene Tironi at 248-553-6300 or Chris Decker 
at 616-957-3690.
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