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Cooperative Cooperative Agreement ProgramAgreement Program
ODH/ODH/Agency for Toxic Substances andAgency for Toxic Substances andODH/ODH/Agency for Toxic Substances and       Agency for Toxic Substances and       

Disease Registry (ATSDR)Disease Registry (ATSDR)
ATSDR i th i t f th CDC d th i i l f d lATSDR is the sister agency of the CDC and the principal federal 
public health agency involved with chemical exposures and 
human health issues.

Headquartered in Atlanta GA Approx 325 employees 10 regional officesHeadquartered in Atlanta, GA - Approx. 325 employees - 10 regional offices.
ODH Health Assessment Section (HAS) receives ATSDR Cooperative Agreement 
Program federal grant dollars to fund staff training and salary.

Th i i f th f d l t t t hi i t t t bliThe mission of the federal-state partnership is to protect public 
health by identifying and evaluating the levels of chemicals in the 
environment in order to reduce/eliminate human exposure to toxic 
chemicalschemicals.



SHAS works closely with the 
ATSDR, the U.S. EPA, the 
Ohio EPA the local healthOhio EPA, the local health 
departments, schools, media 
and Ohio’s  concerned 
communities.



Exposure Investigations
Emergency Response
Community Involvement
Health Education
Public Health Assessments
Health Consultations
Technical AssistsTechnical Assists



Public Health Assessment (PHA) Public Health Assessment (PHA) 
Health Consultation (HC)Health Consultation (HC)( )( )

Focus on the site hazardous waste 
chemical(s) of concern and the exposurechemical(s) of concern and the exposure 
pathway(s). 

Provide conclusions regarding potential 
bli h lth th tpublic health threat.
Provide recommendations for reducing or 

eliminating human exposure.eliminating human exposure. 

HAS role is primarily advisory, recommending 
actions to be taken by the potentially

* Public health documents produced by 

actions to be taken by the potentially 
responsible party or regulatory agency 
(EPA) partners.

HAS are reviewed by a team of ATSDR 
scientists and finalized as federal ATSDR 
public health documents..



HEALTH CONSULTATION
Mercury Exposures from 
3M Tartan Brand Floors
WESTERVILLE SCHOOLSWESTERVILLE SCHOOLS
WESTERVILLE, FRANKLIN 
COUNTY, OHIO

www.atsdr.cdc.gov/HAC/pha/PHA.asp?docid=664&pg=0 



Ohio – Westerville Schools (2003) – Gandee & 
Associates
Michigan – Mid-Michigan Mercury Floor (2004)
Oregon Salem Keizer School District 3MOregon – Salem-Keizer School District 3M 

Flooring (2006)
MinnesotaMinnesota

Mercury Vapor Release/Athletic Polymer 
Floors (2006)
Bethel University (2008)

The goal of the public health consultation g p
was  to determine if Hg vapors were 
found in the indoor air and if so, were 
they at levels which could be harmful.



From the 1960s to the mid 1990s, schools, 
colleges/universities, athletic facilities, prisons and other 
facilities throughout the country installed synthetic rubber-facilities throughout the country installed synthetic rubber-
like flooring in indoor gymnasiums, field houses, outdoor 
running tracks and similar rooms and facilities. 

When mixing the polyurethane formulation to form the 
rubberized floor surface, phenyl-mercuric-acetate (PMA) , p y ( )
was used as a catalyst to facilitate the liquid’s spreading 
and leveling. According to the 3M Corporation, their 
T t ® b d fl i d t t i b t 0 1%Tartan® brand flooring product can contain between 0.1% 
to 0.2% Hg (1,000-2,000 ppm).



As recent as 2006, Illinois discovered a European 
company poured Hg-containing floor in a private school 
in Joliet MSDS did not list Hgin Joliet -- MSDS did not list Hg.

Estimates from just one manufacturer (Athletic Polymer 
S t APS) l i th t th h i t ll d 25Systems -- APS) claim that they have installed over 25 
million pounds of polyurethane flooring product over the 
past 40 years (industry-wide data has not been p y ( y
collected). 

A lot of uncertainty exists about the number of these y
floors that currently exist and whether they are still 
being installed.



3M Corporation – Tartan® floors and Tartan® track3M Corporation Tartan floors and Tartan track
American Biltrite Rubber Co. Inc.: Amtico Rubber 

Flooring
Athletic Polymer Systems (APS) 
Crossfield Products Corp. -- Dex-O-Tex 
Mondo RubberMondo Rubber 
Pitzer Inc. 
Selby Battersby & Company  
Sportan Surfaces, Inc.
Robbins Sports Surfaces – Chemturf®

* Not a comprehensive listing of 
manufacturers and/or their products. 



Any rubberized floor which uses Hg as an ingredient 
has the potential to off-gas, particularly in places where 
the floors are damaged or there are cracks seams andthe floors are damaged or there are cracks, seams and 
holes. In poorly-ventilated spaces, even in large spaces 
such as gymnasiums, relatively high levels of Hg have 
been found.

Exposure to high levels of Hg can permanentlyp g g p y
damage the brain, kidneys or a developing fetus.  

Children and pregnant women are at greatest riskChildren and pregnant women are at greatest risk 
from Hg exposure, as the neuropathways of children 
<15 years are still developing. 



As children tend to be shorter than adults theirAs children tend to be shorter than adults, their 
breathing zone is closer the floor where the higher Hg 
levels would typically be found. Also, children and adults 
in a gym would likely be engaging in an activity which 
would increase respiration. Couple that with a child’s 
lower body weight and higher intake rate the resultlower body weight and higher intake rate, the result 
would be a greater dose of hazardous substance per 
unit of body weight.

In evaluating the potential public health hazards from 
exposure to Hg, ATSDR uses conservative estimates of p g
exposure and toxicity to determine the potential for 
adverse health impacts to vulnerable populations 
including young children and pregnant womenincluding young children and pregnant women.



ATSDR recommends that breathing zone Hg levels 
not exceed 1,000 ng/m3 (1.0 ug/m3) for re-entry in a g ( g ) y
residential, medical or school setting after a Hg spill. 



Not every polyurethane floor used Hg as a catalyst andNot every polyurethane floor used Hg as a catalyst and 
not every floor which used Hg as a catalyst is a public 
health hazard. 

Of the 37 gyms tested in MI,15 showed Hg off-gassing (most 
within safe limits). 

Due to the high degree of variability of these floors, it is 
difficult to make generalized conclusions about which 
fl it t bl l l f Hfloors emit unacceptable levels of Hg vapor.  

In order to assess if a floor is emitting Hg at potentially harmful 
levels, testing is necessary. 



To avoid creating uncertainty or undue concern aboutTo avoid creating uncertainty or undue concern about 
the hazards posed by these polyurethane floors, the 
ATSDR recently formed the Mercury in Flooring y y g
Workgroup. The focus of the Workgroup is to create a 
guidance document which would provide science-based 
information to local school a thorities ho can then makeinformation to local school authorities who can then make 
informed risk management 
decisions about their facilities. 

The guidance document 
will also provide appropriate p pp p
public health information for 
parents, students and staff.

Photo from Minnesota Dept. of Health
Mercury in Schools presentation



One of the goals of the guidance document is to 
provide helpful information on how to approach an initial 
i ti ti d h t t th lt d/ thinvestigation and how to present the results and/or the 
future plans for leaving the floor in place or the removal. 

The guidance document will also attempt to provide 
information/recommendations about the appropriate 
maintenance and the optimal conditions to reduce off-maintenance and the optimal conditions to reduce off-
gassing of the flooring left in place, proper ventilation of 
the room, and recommendations on floor removal 
procedures and subsequent disposal options. 



When first determining if a polymer floor contains PMA aWhen first determining if a polymer floor contains PMA, a 
Lumex real-time mercury vapor analyzer (or equivalent) can be 
used as a screening tool. Other testing methods are available, 
b t the can be more comple and e pensi e than real timebut they can be more complex and expensive than real-time 
measurements.

The minimum detection limit for an instrument used to screenThe minimum detection limit for an instrument used to screen 
Hg vapor concentrations in a school or in an area where the 
public may be exposed should be 300 nanograms per cubic 

t ( / 3) lmeter (ng/m3) or less.

* Results from chamber testing on flooring in 
MI correlated well with Lumex testing

Note:  Toxicity Characteristic Leaching 
Procedure (TCLP) testing results are not aMI correlated well with Lumex testing.

* A Beaulieu, 2008 analysis felt the Lumex 
compared well with the NIOSH 6009 method. 

Procedure (TCLP) testing results are not a 
good indicator of the likelihood or degree of 
off-gassing, but are mandatory for disposal.



Determine if there are operable windows, AC, HVAC, 
mechanical ventilation [air handling unit (AHU)] Tomechanical ventilation [air handling unit (AHU)]. To 
simulate a worst-case scenario, windows & doors 
should be closed and ventilation system off for 24hrs.

Photo from Michigan Dept. of  Community Health



Hg volatilizes at room temperature (77ºF - 25ºC). 
Measure the indoor air temperature and consider 
t ti th d/fl t t t d t thtesting the ground/floor temperature to document the 
areas of the floor where there may be higher levels 
found. 
To measure floor temperature, place a thermometer or 
temperature probe directly on the floor surface.  Cover it 
with a very small cardboard box, and allow it to remainwith a very small cardboard box, and allow it to remain 
in place (equilibrate) for approximately 10 minutes 
before recording the measurement.  Try to collect floor 
temperature measurements in the following locations:temperature measurements in the following locations:

3 feet from an outside wall
Center of the room
3 feet from an inside wall3 feet from an inside wall



As mercury vapor concentration is related to 
temperature consider testing/retesting during othertemperature, consider testing/retesting during other 
seasons, especially during the heat of the summer.

The above Minnesota Dept. of Health chart shows an example of Hg vapor concentrations that 
may be found in a gym with a Hg-containing floor over 12 months. Temperature would rely on 
ground/floor temp as well as air temp. Note: Modeled and not based on actual data.



Consider who might be exposed in the school gym class, 
athletic team spectators those milling about an expoathletic team, spectators, those milling about an expo 
center, etc. and take measurements close to their breathing 
zone (infant, toddlers & young kids, seated adults & 
t di d lt )standing adults).
Test the surfaces which are likely to give off higher levels of 
Hg vapor, particularly concentrate where areas of the floors g apo , pa cu a y co ce a e e e a eas o e oo s
are cracked, damaged or there are holes and/or seams. 

Photos from Michigan Dept. of  Community Health



Scenario 1: If Lumex results come back below the 
800 ng/m3:

Action: 
1. Confirm that the Hg vapor analyzer is operating properly. 
2. Retest seasonally to assure average concentration is 800 ng/m3 or below:  Make 

adjustments to the floor maintenance and ventilation system if there are exceedancesadjustments to the floor maintenance and ventilation system if there are exceedances.

Scenario 2: If Lumex results come back above 800 
ng/m3:ng/m :

Action: Recommend laboratory analysis to determine 
the Hg concentration of the flooring: bulk testingthe Hg concentration of the flooring: bulk testing.

800 ng/m3 levels established by 
the Minnesota Dept. of Health



Other methods of mercury vapor testing: 
NIOSH 6009NIOSH 6009 
Chamber testing

The above methods require chemical analysis of samples that are taken over 
t d d i d f ti A i t ti tiextended periods of time. Averaging mercury vapor concentrations over time, as 

these methods do, may result in more realistic/accurate exposure data and may 
remove sampling bias. However, unless sample collection is guided by a real-time 
mercury vapor analyzer, the maximum exposure concentrations are not likely to be 
measured.

Bulk testing:
To determine the concentration of the Hg in the flooring, 
sample and analyze a small section of flooring (½ inch square 
and full thickness). 



If Hg is less than 1 ppm it can be assumed that theIf Hg is less than 1 ppm, it can be assumed that the 
flooring was not manufactured using a mercury-
containing catalyst.

If Hg is greater than 1 ppm and less than 20 ppm, it is 
unlikely that exposures to Hg vapor in the gym could 
reach le els of concern Ho e er proper floorreach levels of concern. However, proper floor 
maintenance, adequate ventilation and periodic testing 
should take place to document levels are not 
exceeded. 

If Hg is 20 ppm or greater, the concentration in the 
gym may approach or exceed levels of health concern 
under specific conditions. Disposal should be 
considered, but active ventilation could be an option., p

Minnesota Department of Health



Develop a cost-benefit analysis of removal versus long-
term maintenance of floors left in place.term maintenance of floors left in place.  

Photos from Google images



If a floor emits Hg vapor greater than 800 ng/m3, or if 
laboratory analysis detects Hg at a concentration of 20 
ppm or greater the best permanent solution is to removeppm or greater, the best permanent solution is to remove 
the floor and replace it with a floor that does not contain 
Hg.

If removal is being considered, the Ohio EPA should be 
consulted. TCLP testing will be required to determine the 
proper disposal options available (see disposal). 

CD’s&D’s Landfill –
Municipal Solid Waste Landfill -Municipal Solid Waste Landfill 
Hazardous Waste Landfill –



S f t ti h ld b d d i lSafety precautions should be used during removal 
because the process may cause mercury vapor 
emissions to increase.

Floors abraded during resurfacing or removal may release 
more mercury than floors that are in use (Boyle 2006).
Beaulieu (2008 article) found airborne Hg levels up to 74,000 

/ 3 d i b t tng/m3 during abatement. 

Precautions may include isolation of the 
building vapor monitoring dust controlbuilding, vapor monitoring, dust control, 
and personal protection equipment for 
workers carrying out the removal. 

Photos from Google images



Merely opening windows and doors, without an active
system pulling in outside air may not appear to providesystem pulling in outside air, may not appear to provide
sufficient ventilation to reduce the Hg vapor to safe levels.
Gyms should be activelyy y
ventilated with fresh air, 
beginning at least two 
hours before the gym 
is occupied and 
continuing throughout
the period of use.

Photo from Google images
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Hg vapor concentrations in a gym over a 14-hour period.
After the ventilation is turned on, the concentration decreases relatively 

rapidly over a 1-2 hour period below health-based levelsrapidly over a 1 2 hour period below health based levels.
When the ventilation is turned off, the concentration slowly increases. 

Minnesota Department of Health



Concentrations of Hg above 800 ng/m3 may be 
managed by active ventilation of the room It may bemanaged by active ventilation of the room. It may be 
necessary to work with an environmental consultant or 
the facility’s HVAC engineers to determine how the 
ventilation system can be adjusted so that it operatesventilation system can be adjusted so that it operates 
to ensure average exposures are not higher than 800 
ng/m3.

If changes are made to the heating, air conditioning or 
the school ventilation system, or if there are changes 
to the gym that may affect Hg emissions or ventilation, gy y g ,
Hg vapor concentrations in the gym should be 
measured again.



Hg Flooring Hg Flooring 
VentilationVentilationVentilation Ventilation 
CalculatorCalculator

The Minnesota Dept. of Health 
created a Hg Flooring Ventilation 
calculator, where you put in the 
dimensions of the room (and 
other parameters) and theother parameters) and the 
calculator estimates the mercury 
vapor concentration or the 
necessary ventilation rate for a 
desired mercury concentration.

www.health.state.mn.us/divs/eh/hazardous/topics/mercury/hgvaporcalc.html 



Whil l i l t t th ti fl li flWhile applying sealant to the entire floor, sealing floor 
seams, and/or other encapsulation methods could 
potentially reduce the levels of Hg vapors, the p y g p
effectiveness of these methods depends on many 
factors, including how completely the floor is sealed to 
eliminate Hg off-gassing and/or if the seal becomeseliminate Hg off gassing and/or if the seal becomes 
compromised. 

While applying sealant to the floor may reduce theWhile applying sealant to the floor may reduce the 
levels of Hg vapors, consider that you will be 
introducing chemical sealants to the indoor air 
environmentenvironment.



While placing a new floor on top of the old one could 
potentially reduce the levels of Hg vapors, the p y g p
effectiveness depends on many factors, including how 
completely the old floor is sealed and/or if that seal 
becomes compromised (punctured, torn, cracked, etc). 

If a Hg-containing floor is covered by a new floor, 
follow-up and continued periodic air sampling should be 
done to confirm Hg vapor levels remain below 800done to confirm Hg vapor levels remain below 800 
ng/m3. 

You must also consider that your new flooring couldYou must also consider that your new flooring could 
become contaminated from the old one, which would 
require special disposal when it is eventually removed. 



Whether a Hg-containing floor is left in place, sealed 
and/or covered, or if the removal of the Hg-containing 
floor will not occur for a number of years it is importantfloor will not occur for a number of years, it is important 
maintain facility records so that when the floor is 
eventually removed, it is properly disposed according y , p p y p g
to state or federal EPA regulations.



The regulations for disposal of Hg containing floorsThe regulations for disposal of Hg-containing floors 
are not universal and can vary from state to state.

T d t i h th fl i ill b l ifi d fTo determine how the flooring will be classified for 
landfill disposal, the flooring should be analyzed 
utilizing the toxic characteristics leaching procedureutilizing the toxic characteristics leaching procedure 
(TCLP) test. This test is designed to identify materials 
that should be treated as hazardous waste.

Westerville Schools collected 10 samples of the 3M Tartan Brand flooring from 9Westerville Schools collected 10 samples of the 3M Tartan Brand flooring from 9 
schools for analysis. 5 of the 9 schools‘ samples exceeded the TCLP standard for 
classification as hazardous material (Gandee &  Associates, 2002).



Low Mercury Waste: Low mercury wastes are those hazardous wastes 
containing less than 260 mg/kg of total mercury Current regulations requirecontaining less than 260 mg/kg of total mercury. Current regulations require 
that these wastes be treated to a certain numerical level, i.e., 0.20 mg/L, 
measured using the TCLP for mercury residues from retorting, and 0.025 mg/L 
TCLP for all other low mercury wastes. 

High Mercury Waste: High mercury wastes are those that are 
characteristically hazardous and that contain greater than 260 mg/kg total 
mercury Because of this high concentration of mercury they are generallymercury. Because of this high concentration of mercury, they are generally 
required to undergo roasting or retorting defined, in part, as: "Retorting or 
roasting in a thermal processing unit capable of volatilizing mercury and 
subsequently condensing the volatilized mercury for recovery." The residuals 
from the roasting or retorting process are then subject to a numerical treatment 
standard (if the residues meet the definition of "low mercury subcategory").

In Ohio, consult the Ohio EPA for proper landfill disposal issues.



Th i t i t b t th b f th flThere is uncertainty about the number of these floors 
that currently exist, whether they are still being 
installed, and what institutions have them.
There is uncertainty about the differences in Hg 
content between pre-formed polyurethane flooring 
versus flooring poured-in-placeversus flooring poured-in-place. 
Uncertainty exists about what specific factors 
distinguish flooring surfaces with higher emissions from g g g
those that have minimal releases. 
Uncertainty exists about what factors influence off-
gassing (e g age of flooring manufacturer physicalgassing (e.g. age of flooring, manufacturer, physical 
condition of surface, maintenance procedures) and 
how best to manage the floors to minimize off-gassing.



Uncertainty exists about whether off gassing Hg beUncertainty exists about whether off-gassing Hg be 
absorbed by gym equipment.

Uncertainty exists about whether off-gassing Hg can 
bind to dust/particulates on the floors and if the dust is 
a mechanism of dispersion to other areas of the schoola mechanism of dispersion to other areas of the school.

Uncertainty exists about the bioavailability of Hg from 
l th fl i i th fpolyurethane floorings in the non-vapor form. 

There is a high degree of uncertainty in Hg vapor 
exposure models. However, these models do provide a 
technical framework for planning investigations and 
collecting datacollecting data. 



There is uncertainty regarding if the application of newThere is uncertainty regarding if the application of new 
floor overlays to reduce emissions from polyurethane 
flooring. 

Uncertainty exists about whether Hg off-gasses and is 
absorbed by a concrete sub-floor.

Uncertainty exists about how best to remove and 
dispose of these floors.

M i lt t d t h b dMercuric salts are reported to have been used as 
catalysts in the production of other polyurethane 
products including athletic equipment, mats and 
medical training aids These products have not beenmedical training aids. These products have not been 
studied. 



Th M i Fl i W k i i fThe Mercury in Flooring Workgroup is in-process of 
developing a “best practices” guidance document to help 
guide efforts for future assessments of mercury-containing 

fpolymer floors.  
Creation of a standardized data-collection tool.
Develop methodology for the analyses of the existing data, e e op et odo ogy o t e a a yses o t e e st g data,
including appropriate modeling applications and schematic 
development.    
Develop guidance for assessment data interpretation in-Develop guidance for assessment, data interpretation, in
place management, floor removal, and occupant and worker 
protection.  
Because many of these floors are in schools guidance forBecause many of these floors are in schools, guidance for 
messaging and communication to minimize uncertainty and 
concern will also be included.



Work with ATSDR state and local federal EPA partnersWork with ATSDR, state and local-federal EPA partners 
to determine the available disposal scenarios for any 
removed flooring.

Development of Communications Strategy: The end 
product of this project is the development of a strategy to p p j p gy
communicate this guidance to school officials, facility 
managers, parents, and the general public.  

Partnerships in the de elopment and implementation of thisPartnerships in the development and implementation of this 
public communications strategy should include the EPA Tools for 
Schools program, CDC Healthy Schools program, national 
educator’s organizations flooring manufacturers etceducator s organizations, flooring manufacturers etc.  



C ti t D t t f P bli H lthConnecticut Department of Public Health
Illinois Department of Public Health
Michigan Department of Community HealthMichigan Department of Community Health
Minnesota Department of Health

Many thanks to our partners working in the other states 
who are addressing the Hg in flooring issue. Information 

t i d i thi t ti th d fcontained in this presentation was gathered from 
their/our investigation/observation and much of it 
was found in our draft Hg in Flooring guidancewas found in our draft Hg in Flooring guidance 
document. 



Robert Frey Ph D Geologist Principle InvestigatorRobert Frey, Ph.D. Geologist, Principle Investigator
Laurie Billing, MPH, Epidemiologist 
Peter Ferron, Environmental ScientistPeter Ferron, Environmental Scientist
John Kollman, MS, RS, CIH, Toxicologist
Greg Stein, Community Involvement/Health Ed.

Ohio Department of Health
Health Assessment Section
35 E. Chestnut St.35 E. Chestnut St.
Columbus, Ohio 43215
(614) 466-1390
greg.stein@odh.ohio.gov Created October, 2010


